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CHAPTER 1

The historical emergence and current study
of semantics in acquisition

Kristen Syrett
Rutgers University

A child acquiring language - be it English, German, Tamil, Japanese, Mandarin
Chinese, Navajo, American Sign Language, or any other of the thousands of lan-
guages in the world - is faced with the task of mastering multiple components of
that language. Some of the most basic components may be rapidly picked up from
the language to which the child is exposed: word order or mappings of certain pho-
nological forms to possible meanings. Other components, such as the constraints or
rules that guide the language acquisition process — some of which appear to apply
universally across languages, and some of which are language-specific - may be
part of an innately endowed language-specific system, or constructed by abstracting
over multiple occurrences of patterns. The challenges faced by the young language
learner, and the strategies and timeline according to which children meet these
challenges, have been the focus of language acquisition research by linguists and
developmental psychologists for decades now.

A major inspiration for research programs in this vein were the proposals set
forth in Chomsky’s foundational book Aspects on the Theory of Syntax (1965). In
Aspects, Chomsky put research on language acquisition at the forefront, making it
a major goal for linguistic theory to be rich enough to account for how rapidly and
effortlessly the young child seems to acquire language universally and at the same
time allow for cross-linguistic diversity. It was here that Chomsky proposed that
children are guided by an innate language acquisition device (a biologically-endowed
mental capacity to acquire language), a concept that later evolved into a set of uni-
versal principles to be called Universal Grammar (UG). The idea of a Universal
Grammar was simple and compelling, because it helped to explain a great deal of
both the universality and diversity of languages: every child was said to be equipped
with similar assumptions and expectations about the processes and principles that
govern language, but every child must also discover how these processes and prin-
ciples are instantiated in the language(s) they are acquiring. In this way, there was
an interplay between the innate components of grammar present from the very
beginning, and the ones dependent upon experience and linguistic input from the
httg)s ://[doi.org/10.1075/tilar. 24015y
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caregiver. The very concept of UG changed the way that researchers approached
the study of language and language acquisition, but it would also become a matter
of fierce debate in years to come.

Chomsky proposed a fundamental distinction between competence and perfor-
mance - a distinction between what a language user knows about their language
(without even knowing they know it) and how they actually use language. This
competence/performance distinction carries clear implications for research on
language acquisition and our ability to extrapolate what a child knows from what a
child does when using language or performing in an experimental study. We can-
not (and should not) assume that children’s early linguistic production - such as
the single and telegraphic multi-word utterances carefully documented in Brown
(1973), Bloom (1970), and elsewhere — adequately captures their full and always
developing linguistic capacity.

Around the same time that Aspects was published, Ross’s (1967) dissertation
Constraints on variables in syntax appeared, and served as a rich source of syntactic
phenomena (identified with creative and now-standard terminology) to be stud-
ied for years to come, including islands, sluicing, pruning, scrambling, and other
constraints and conditions on movement. Subsequent publications in the field of
linguistics brought to light the challenges and appeal of investigating phenomena
such as wh-movement (Chomsky, 1977), case, anaphora and binding constraints in-
volving pronouns, reflexives, and names (Chomsky, 1980; Reinhart, 1983), null sub-
jects/objects, pro, PRO, raising and control (Bresnan, 1982; Rizzi, 1986; Williams,
1980). Years later, in Lectures on Government and Binding (1981) Chomsky pro-
posed a system of principles and parameters that constrained linguistic representa-
tions, and set forth X-bar theory, a theory governing syntactic phrase structure.

The overall result was that during this time, linguistic theory was highlighting
specific structural (syntax-specific) aspects of language that every child needed
to acquire, along with specific features that children acquiring certain languages
would need to master. A common goal of researchers was to take linguistic theory
as a starting point for targeting specific aspects of children’s language acquisition
process, and to arrive at a linguistic theory with explanatory adequacy that could
formally account for behavioral data collected from children and children’s fre-
quent deviation from adult production, and reveal their underlying competence
at various stages in development. Research in language acquisition was therefore
focused on syntax during this period of time, because it was in this subfield of
linguistics that Chomsky’s proposals could tested, and researchers could gather
evidence that spoke directly to the cross-linguistic universals that may or may not
govern the structure of language, the cross-linguistic variation that it was possible
to observe, and the processes by which children might acquire syntax, be it through
an innate capacity or by generalizations over patterns in the input.
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Chapter 1. The emergence and study of semantics in acquisition

Over a number of years, a convincing and powerful argument was being made
that formal semantics had a firm place in the growing field of cognitive science,
and that the investigation of meaning was built upon an understanding of lexical
and compositional semantics, syntactic structures, conceptual representations,
and an understanding of the link between language and cognition. This move had
started years before. Because in Aspects, Chomsky talked of linguistic theory as
being concerned with the mental or psychological reality underlying behavior, lin-
guistics not only found itself firmly established in the cognitive sciences, but em-
pirical behavioral data and introspective judgments were becoming a window into
more abstract linguistic representations and mechanisms. Fodor’s The Language of
Thought (1975) made an explicit link between the syntax of linguistics and mental
representations in thought, both inspiring future lines of work and sparking fur-
ther debate. Jackendoft’s Semantics and Cognition (1983) and Semantic Structures
(1990) emphasized this connection clearly, as did Barbara Partee’s (1995) chapter
‘Lexical semantics and compositionality’ in Gleitman, Liberman, & Osherson’s An
Invitation to Cognitive Science. Adele Goldberg’s Constructions (1995), too, rein-
forced this link with the novel proposal that constructions themselves conveyed
meaning beyond individual words and their composition, offering an alternative to
generative approaches of language acquisition and learning, which would inspire
lines of research investigating how children could acquire abstract constructions
and generalize over patterns via similarity and analogy.

As attention to the subfield of semantics in new areas grew, so did research
in word learning. Again, this was by no means a new phenomenon. To take one
well-known example, hundreds of years prior, in the 17th century, John Locke
(1690/1894) had highlighted the challenges of word learning in discussions about
the relation between a word, an idea, and reference. But researchers were now
equipped with sophisticated linguistic and cognitive theory, data, and method-
ologies to move beyond Locke’s early form of an associationist account of word
learning and make more specific proposals about the process of acquiring meaning
based on recent advances in lexical semantics and the mapping between syntactic
structure, conceptual structure, and semantic representations. In the 1970s and
1980s, semantic feature theory, and the connection between linguistic and con-
ceptual categories, played a prominent role in discussions of the acquisition of the
lexicon, and the progression through stages of lexical understanding in language
development (see e.g., Clark, 1973; Bowerman, 1978, 1980).

In the 1990s, the syntax-semantics interface in language acquisition had at-
tained a central position in the field. Landau and Gleitman (1985) and Gleitman
(1990) capitalized on this tight linking between syntax and semantics — specifically
that the structures in which verbs appear are projections of the meaning of these
verbs - to propose a theory of syntactic bootstrapping: that children could deduce
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something about the meaning of words (verbs specifically) by paying attention
to the syntactic environments in which they appear in the input. Support for this
hypothesis came from their (1985) analysis of interactions between a mother and
her blind child prior to the point in development when the child was producing
vision-related words. A close examination of the patterns that surfaced in this cor-
pus revealed that it was not just the proximity of the object to be explored that
distinguished lexical meaning between verbs like look and see, but rather, that the
subcategorization frames and linguistic environments in which these words ap-
peared seemed to provide reliable cues to the learner about differences in meaning -
and that attention to extralinguistic information could be modulated by sensitivity
to linguistic information. That such a strategy could account for how even a blind
child without the ability to perceive visual events could differentiate between look
and see is compelling evidence that perception need not be at the forefront of word
learning, and that children recruit structural patterns that can be abstracted from
caregiver input.

In a complementary vein, Pinker (1989, 1994b) suggested how this connection
between syntax/semantics could allow the learner to acquire argument structure:
the learner pays attention to the situations in which a verb is used, and maps event
participants onto arguments with thematic roles projected from the verb mean-
ing. Gleitman and Landau brought together a number of prominent linguists, psy-
chologists, and developmentalists for contributions to the volume Acquisition of
the Lexicon (1994), which laid out the conceptual and linguistic issues inherent to
word learning, and verbs in particular. But many of the same concerns - the relation
between conceptual and linguistic categories, for example - apply equally to other
predicates, such as adjectives, as Kamp and Partee (1995) showed quite clearly.

Also in the 1990s, textbooks appeared that made it easier for students and
researchers of linguistics to become acquainted with the tools of formal logic and
semantics and to apply them to issues relevant to cognitive science, including lan-
guage acquisition and psycholinguistics. These included the two-volume (1991)
Logic, Language, and Meaning published by notable logicians and semanticists un-
der the pseudonym L. T. . Gamut, Chierchia & McConnell-Ginet’s (1993) Meaning
and Grammar, and Heim & Kratzer’s (1998) Semantics in Generative Grammar.
These texts continue to be standard textbooks used in graduate semantics courses,
because they draw upon decades of theoretical advances such as Montague gram-
mar (Montague 1973, 1974; see Partee, 2006), and not only make such formalism
accessible to students of semantics, but illustrate its relevance to capturing and
investigating a range of natural language phenomena.

Montague grammar served as a main starting point of formal semantics
because of the merger of the techniques of logic with natural language and its
own “Universal Grammar,” which highlighted the mathematical foundations of
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language, the truth conditional components of semantics, entailment relations, the
Fregean-inspired principle of compositionality, and the homomorphism between
syntax and semantics. In subsequent years, key theoretical publications would
come to shape the way researchers accounted for the interpretations that were
available (or not) in natural language expressions, and the kinds of sentences they
targeted in their research. These included, for example, May’s (1977, 1985) proposal
of Quantifier Raising - that a quantificational phrase moves covertly through the
structure, allowing for scopal interaction; Ladusaw’s (1979) appeal to downward
entailing environments as licensors for Negative Polarity Items (NPIs) (e.g., any);
Barwise & Cooper’s (1981) work on generalized quantifiers and monotonicity; and
Heim’s (1982) idea of partitioning sentences into a tripartite structure (quantifier,
restrictor, and nuclear scope) and her account of ‘donkey’ sentences (Every farmer
who owns a donkey feeds it) that appealed to quantifier binding.

Asaresult, in the mid-nineties to early 2000s, and research on children’s knowl-
edge of quantifier meaning had begun to surge. Certainly, this was not the first time
quantification had drawn interest in the area of language development; Inhelder
and Piaget (1958, 1964) had documented children’s interpretations of sentences
involving universal quantifiers long before this, and quantifiers continued to be of
interest to developmentalists for years afterwards (see, for example, Smith 1980;
Freeman, Sinha, & Stedman 1980). But during this period of time, key publications
on children’s knowledge of quantifier meaning began to appear. What distinguished
these works from earlier ones, and what fostered the move towards investigations in
semantics, was that, now, acquisition researchers were equipped with the theoretical
linguistic machinery and formalism that earlier developmentalists lacked. Some
research focused on how children interpret universal quantifiers such as every, each,
and all vis-a-vis quantifier spreading and entailment relations (Brooks & Braine,
1996; Brooks et al., 2001; Crain et al., 1996; Crain, Meroni, & Minai, 2004; Drozd,
2001; Philip, 1995). Other research focused on the scopal interaction between quan-
tifiers and negation or indefinite expressions (Gualmini, 2003; Lidz & Musolino,
2002; Musolino, 1998). Both lines continue to have a profound impact on the topics
and cross-linguistic range of research conducted in the field of acquisition.

Around this same time, two other instructional books were published, which
contributed to the rise of acquisition work in semantics in another way. The first,
McDaniel, McKee, & Smith Cairns’s Methods for Assessing Children’s Syntax (1996)
featured chapters written by experts in the field, detailing in clear, step-by-step
fashion how to implement both established and growing methodologies in language
acquisition and development, one of which was the Truth Value Judgment Task
(TVJT), which was also subsequently widely applied to the acquisition of semantics
and pragmatics. This methodology was first introduced in Crain & McKee (1986),
but was introduced at length with multiple illustrative and entertaining examples
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in Crain & Thornton’s (1998) Investigations in Universal Grammar. Research on
semantics in language acquisition continued to flourish throughout the early
2000s, with the topics under investigation broadening to include not only quan-
tification, but also phenomena such as negation and disjunction (Goro & Akiba,
2004; Gualmini & Crain, 2005a, b), the scope of only (Gualmini & Schwarz, 2009),
and gradable adjectives (Barner & Snedeker, 2008; Syrett 2007; Syrett, Kennedy, &
Lidz, 2010).

But this period of time also saw the surge of another area of language acquisition
beyond syntax: pragmatics. If semantics is the study of lexical and truth-conditional
meaning, pragmatics is the study of meaning in context. Semantic meaning arises
from the meaning of words and phrases, and propositional content determined
compositionally, whereas pragmatics moves beyond what is said to the meaning
that a speaker intends or a listener retrieves when language is used. It may not be so
surprising, then, that a great deal of pragmatic meaning takes a long time to acquire.

A number of publications in the seventies served as the impetus for the study
of formal pragmatics, beginning with Horn’s (1972) dissertation, On the Semantic
Properties of Logical Operators in English, which served as a springboard. Around
this same time, work in semantics and pragmatics by Robert Stalnaker, Lauri
Karttunen, and Stanley Peters formalized the notions of presuppositions and how
they are triggered by specific lexical expressions and calculated in complex sen-
tences (Karttunen, 1974; Karttunen & Peters, 1979; Stalnaker, 1974). David Lewis
illustrated how a speaker and hearer negotiate meaning and truth conditions, and
make accommodations in a context as a conversation unfolds (Lewis 1979). Grice’s
Logic and Conversation first appeared in 1975, but began to gain influence when
his writings were published posthumously in 1989, the same year that Horn’s A
Natural History of Negation was published. Soon afterwards, more linguists were
appealing to the Gricean maxims of quantity, quality, relation, and manner, and
the Cooperative Principle. Much later, however, neo-Griceans (Horn, 2004) and
Relevance theorists (Wilson & Sperber, 2004) would propose alternative princi-
ples to the Gricean Maxims. These theoretical proposals brought presupposition
triggers, conversational implicatures — and specifically scalar implicatures - to the
foreground, paving the way for work in acquisition and psycholinguistics to pick up
on these phenomena as topics of investigation. Clark and Amaral (2010) highlight
a number of ways in which lexical acquisition capitalizes upon pragmatic sources
of information, including gesture and eye gaze, common ground between speaker
and hearer, relevance, and discourse context.

Noveck’s seminal (2001) article was perhaps the first paper in acquisition to
investigate how older children and adults calculated scalar implicatures on so-called
‘Horn scales’ with words like might and some. He showed that children, but not
adults, generally accept statements such as There might be a parrot in the box when
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there is a probability of 1.0 that there is a parrot in the box (and it is therefore more
felicitous and informative to say that there must be a parrot in the box). Likewise,
children accept statements such as Some giraffes have long necks when our expe-
rience in the real world tells us that all giraffes have long necks. Papafragou and
Musolino (2003) then showed that much younger children (preschoolers) also ac-
cept such underinformative statements, but become more adult-like with training
that emphasizes conventional descriptions. Soon afterwards, there was an explosion
of acquisition research on monolingual - and later, bilingual - children’s offline
and online comprehension of scalar implicatures, as well as on whether and how
methodological revisions could improve performance, shed light on the nature of
the implicature, or access children’s more fine-grained judgments (see, for example,
Katsos & Bishop, 2011).

Well into the 2000s, then, acquisition researchers had increasingly taken up
semantic and pragmatic issues in language acquisition, taking as a starting point
theoretical linguistic formalism, with the goal of illuminating the process of acqui-
sition and development, and at the same time obtaining empirical data that could
bear on the aforementioned theoretical proposals. And a number of researchers
who were initially trained as theoretical semanticists rather than developmentalists
have turned to acquisition experiments to further probe the limits of meaning and
test hypotheses that propose that some aspect of meaning depends on a particular
component being present in the grammar or a particular ability to make certain
kinds of inferences. Thus, whereas early investigations in acquisition and devel-
opment were centered on syntactic phenomena, the field of language acquisition
now has a more widespread focus, extending to investigations of semantic and
pragmatic meaning.

This brings us to the current date and this volume on Semantics in Acquisition.
We have invited established and leading researchers in language acquisition and
development, along with scholars newer to the field, to contribute to this volume.
Together, their work collectively represents both novel and classic investigations of
semantics in acquisition that are firmly grounded in semantic theoretical traditions
while advancing the field of acquisition forward into new territory.

We have divided the volume into five sections, which not only represent the
research interests of these respective researchers, but also capture the major areas
of investigation within this growing subfield in acquisition: the acquisition of word
meaning and the structure of the lexicon, the acquisition of verb meaning and event
semantics, the mapping between syntactic structure and semantic meaning and its
role in the acquisition of word meaning, logical interpretations and abstract oper-
ations, and the relation between semantics and pragmatics in a speaker’s meaning.
The sections are sequenced in a way that roughly mirrors language development -
a progression from the early acquisition of word meaning and the link between
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concepts and linguistic forms, to a more complex mapping between syntax and
semantics and the interpretation of logical expressions, and finally to the relation
between semantics and pragmatics in speaker meaning.

In each section, researchers highlight the basic learning and interpretational
problems the young language learner faces — some universal across languages and
some specific to a particular language, some universal across lexical and grammat-
ical categories and some specific to particular expressions. These researchers also
present experimental investigations, evidence from spoken language corpora, and/
or data from previous studies that bear on this issue in order to make a proposal
about children’s developing linguistic capacity with respect to semantics, and in
some cases its relation to syntax and/or pragmatics.

In Section I (Lexical meaning), we begin with lexical semantics and the se-
mantic features and domains present as children build their early lexicons. Eve
Clark’s chapter “Word meanings and semantic domains in acquisition” starts us off
on the initial mapping between sound and meaning, and the gradual building up
of semantic domains in the lexicon, which rely upon the link between words and
concepts, and similar words to each other. Over the years, Clark has beautifully and
skillfully drawn our attention to the semantic and pragmatic force of seemingly
mundane daily interactions between children and their caregivers, documenting
the development of these interactions over time, and describing in detail the seman-
tic and pragmatic challenges inherent to acquiring words describing concepts such
as space, relations, and properties. In this chapter, Clark highlights the conceptual
sources for word meaning and the social and linguistic support provided to chil-
dren about the meaning of words and the structure of a semantic domain by their
caregivers in their interactions. Thus, Clark introduces us to the young language
learner who is rapidly transforming into a young conversationalist.

One might be tempted to think that young children iron out the details of word
meaning in the first two to three years of language acquisition, and from then on,
it is semantic composition and more complex sentence structures that pose the
challenge. However, this is not the case. Fast forward a number of years into lan-
guage development, and children as old as five years of age are still struggling to
pin down the meaning of certain words, even seemingly simple ones such as those
mapping on to periods of time or temporal ordering. (We return to the struggles
that five- and six-year-olds experience when trying to pin down the meanings of
certain words in our last chapter on semantics and pragmatics.) In her chapter “The
influence of linguistic temporal organization on children’s understanding of tem-
poral terms and concepts,” Laura Wagner presents the results of two experiments
in which children age five to eight were asked to order events on a timeline, given
descriptions of the events and/or explicit linguistic temporal terminology. In doing
50, she tests the hypothesis that if a particular semantic element is typologically
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prevalent across the world’s languages, then it will be comparatively easy for chil-
dren to learn (because concepts that humans are predisposed to learn will shape
learning and will be grammaticized). While Wagner finds limited support for this
hypothesis, the results highlight the role of a ‘deictic center’ in relative temporal
ordering and lend potential support to a “thinking for speaking” position (Slobin,
1987, 1996), which holds that our grammar shapes the way that we perceive and
think about events in the world and the way in which we speak about them.

Among the words and grammatical categories every child acquires are verbs.
Investigations of how the child acquires verb meaning have played a central role
in the field of language acquisition, because of the relative delay of the appearance
of verbs in the lexicons of many languages relative to nouns (Gentner, 1978, 1982)
and the tight relation between syntax and semantics in verb meaning due to the
semantic roles linked to argument structure and event representation (Gleitman,
1990; Grimshaw, 1981; Pinker, 1994a). In their chapter “Semantic features of early
verb vocabularies,” Sabrina Horvath, Leslie Rescorla, and Sudha Arunachalam take
this long-standing observation about the acquisition of verbs as a starting point for
their comprehensive survey addressing which kinds of verbs are difficult to acquire
initially, and why. Horvath et al. examined parental reports in a vocabulary checklist
for toddlers acquiring Greek, Italian, Korean, and Portuguese, and coded verbs
for a subset of key semantic dimensions tied to event representation: manner or
result, durative or punctual events, and the number of event participants encoded
in the verb’s denotation. They find that both durativity and the number of event
participants are predictors of order of acquisition.

We dig further into the link between event representation and verb meaning in
Section II (Event Semantics), in which the two chapters target one aspect of verbs
in particular: telicity (event completion, from the Greek telos ‘goal’). This aspect
of verb meaning and events was most notably brought to light by Dowty (1979)
and Vendler (1957). The two chapters in this section outline the learning problem
and relevant experimental findings to date on the acquisition of telicity. Angeliek
van Hout’s chapter “On the acquisition of event culmination” presents the linguis-
tic sources of telicity and perfectivity located in the lexical semantics of the verb,
verb phrases, and aspectual morphology. She reviews in exceptional detail previous
studies covering the acquisition of verb meaning as it relates to manner and end-
states, and children’s acceptance of telic sentences in events without culmination,
incorporating a range of linguistic features and methodologies across a number of
languages, including English, Dutch, German, and Spanish. Van Hout concludes
by offering a proposal about why children consistently accept non-culminating
interpretations of telic-perfective sentences.

Petra Schulz turns our focus specifically to German in her chapter, “Telicity in
typical and impaired acquisition” Beginning with a concise and crisp presentation
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of the semantics of telicity in language in general, she then transitions to the encod-
ing of telicity in German verb particles and the lexical semantics of verbs, highlight-
ing the contribution of both semantics and pragmatics. How does a child learning to
speak German acquire telicity in verb meaning? Schulz proposes an Event Structural
Bootstrapping account in which the child focuses on a verb’s event structure rather
than on its core meaning or its argument selection, and demonstrate an Endstate
Orientation in which they focus on expressions that encode an endstate. She pre-
sents empirical support for this position from previous studies of typically devel-
oping children in German, but contrasts this with findings from children who
exhibit Specific Language Impairment (SLI) (Developmental Language Disorder).
Atypically developing children appear to have an unstable Endstate Orientation
(or lack an endstate orientation) and do not reliably understand that the endstate
is entailed by telic verbs. The findings from German may be easily generalized to
make predictions about the acquisition of telic verbs by typically and atypically
developing children in other languages.

Given the complexity that arises in verb meaning - even with the simplest of
verbs and event expressions — a question that naturally arises is what strategies chil-
dren use to acquire verb meaning. Section III (Syntactic Structure and Semantic
Meaning) presents four chapters that address the role that the relation between
syntax/constructions and semantic meaning plays in this process. In their chapter
“Not all subjects are agents: Transitivity and meaning in early language comprehen-
sion,” Rose Scott, Yael Gertner, and Cynthia Fisher present two preferential-looking
experiments with novel verbs to test the hypothesis that young language learners
approximately two years of age take transitive syntax to indicate an asymmetric
expression of the subject corresponding to the agent and the object corresponding
to the patient (or proto-agent and proto-patient in the sense of Dowty (1991)) and
not merely a causal interpretation. Their findings strongly suggest that young chil-
dren at this age link transitive word order with semantic roles that extend beyond
prototypical agents and patients, demonstrating a more abstract representation of
meaning early in acquisition than was previously thought.

Ben Ambridge, Micah Goldwater, and Elena Lieven in their chapter “Analogical
structure mapping and the formation of abstract constructions: A novel construc-
tion learning study” also capitalize on the value of incorporating novel language
into an experimental design with a forced choice pointing paradigm to test the
power of the link between syntax and semantics in verb learning. Instead of
novel verbs, however, their experiment tests novel constructions in order to test
Tomasello’s (2003) proposal that children perform an analogical structure mapping
across specific slot-and-frame patterns, and use this information to form abstract
constructions. The premise of the experiment is that particular constructions may
reliably express relations between event participants (e.g., the transitive expressing
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arelation between an agent and patient, or the ditransitive expression transfer of an
object between possessors). Whether an overlap among constructions is sufficient
for children to generalize to an abstract argument structure construction is another
question, and one that they probe in their experiments with four- to six-year-olds
and non-English OSV and VOS constructions. The null results raise a number of
interesting questions about the viability of Tomasello’s proposal and the support
needed and strategies enlisted for analogical learning.

Aaron White, Valentine Hacquard, and Jeftrey Lidz move us beyond verbs de-
noting perceivable events of manner, motion, transfer of possession, and enabling
or preventing an action to verbs that have more abstract meanings tied to belief
and desire (so-called ‘propositional attitude verbs’). In their chapter, “The labeling
problem in syntactic bootstrapping: Main clause syntax in the acquisition of prop-
ositional attitude verbs,” White et al. consider how a learner might use cues in a
syntactic bootstrapping framework to identify ‘clusters’ of verbs that share either a
belief or a desire component and to ‘label’ them as such. Like the previous chapters,
they depend on a tight connection between syntax and semantics. However, they
observe that while the syntactic frame in which verbs like think, believe, know, and
want appear in English may display regularities with respect to ttense, this cor-
relation is not robust cross-linguistically. Their solution is to invoke abstract pro-
jection rules in which the semantic meaning maps onto not one syntactic feature,
but a set of such features (a ‘featural anchor’). They then go further to formalize
their proposal in a probabilistic model, which depends on an incremental learner
that observes pairings of such verbs and syntactic features and makes subsequent
inferences about the verbs’ semantic representation. This model is then applied to
child-directed speech data.

Jill de Villiers’ chapter “Perspectives on truth: The case of language and false
belief reasoning” is also concerned with the information that an embedded clause
conveys, and how children come to understand propositional attitude verbs. De
Villiers has carefully highlighted how the language learner must eventually come to
appreciate the force of linguistic devices such as pronouns, deixis, and evidentials
in expressing another speaker’s perspective. But at the same time, the child must
understand that another speaker may share a different perspective than their own,
and be able to take on that perspective. That is, the child must have a “Theory of
Mind’. Preschoolers’ Theory of Mind abilities are often tested in ‘false belief” tasks.
De Villiers advances the thesis, supported by findings that she reviews in detail, that
four-year-olds who pass such a task are able to do so because of their acquisition of
sentential complement structures, which enables false belief reasoning. Specifically,
they have come to recognize that the tensed complements that verbs such as believe
and think take convey realis, or truth, assertion, and point of view.
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Of course, the language acquisition process is not limited to the grammatical
categories indicated above. Especially vexing are words that function as logical
operators, or which undergo covert movement, or which are not present at all in
the surface string. In Section IV (Logical Interpretations), we turn to how children
age four to six interpret sentences involving such expressions, and evaluate what
the experimental findings presented in these chapters says about children’s abstract
semantic representations. The work presented in this section follows an approach
in language acquisition shaped in many ways by one of the section authors, Crain,
of demonstrating that preschoolers not only possess abstract representations in-
volving logical operations, but that their interpretations are also often adult-like,
presumably reflecting continuity in language development.

In their chapter, “The meaning of question words in statements in child
Mandarin,” Crain and Zhou present two experiments using the question/state-
ment task, a derivative of the Truth Value Judgment Task (TV]T) originally pi-
oneered by Crain (Crain & Thornton, 1998), and show that Mandarin-speaking
preschoolers appreciate the existential force of a question word (shenme ‘what’)
appearing in declarative contexts, but treat it as a question word in interrogative,
information-seeking contexts (that is in the scope of different expressions).

In the second chapter in this section, “Overt, covert, and clandestine opera-
tions: Ambiguity and ellipsis in acquisition,” Kristen Syrett reviews experimental
evidence from a series of studies, some of which employ Crain’s TVJT, testing
young children’s comprehension of ambiguous sentences involving overt move-
ment (wh- questions) or covert movement (quantifier raising), and the interpre-
tation of elided material in verb phrase ellipsis or comparatives. The three main
sentence types under investigation involve the interaction of wh-phrases and uni-
versal quantifiers, antecedent-contained deletion, and comparative constructions
involving pronominal reference in the elided material. The experimental findings
not only clearly demonstrate that children as young as age four have access to ab-
stract representations and operations at the syntax-semantics interface (even when
they do not arrive at the intended adult-like interpretation), but also highlight the
path of language development, provide a test of linguistic theory, and help us to
better understand the endstate of the adult grammar.

As research on semantics in acquisition has burgeoned, so too has research on
pragmatics and the relation between semantics and pragmatics in language devel-
opment. The three chapters in the final section, Section V (The Relation between
Semantics and Pragmatics) cover children’s knowledge of different linguistic phe-
nomena related to the calculation of semantic and pragmatic meaning. Lyn Tieu,
Cory Bill, Jérémy Zehr, Jacopo Romoli, and Florian Schwarz start the section off
with their chapter, “Developmental insights into gappy phenomena: Comparing
presupposition, implicature, homogeneity, and vagueness.” This chapter introduces
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a range of phenomena that have been debated as being handled either by the se-
mantics or pragmatics, all of which involve so-called ‘gappy’ interpretations. These
phenomena include presupposition failure when a presupposition is triggered un-
der conditions that do not support it, the calculation of scalar implicatures when
the literal meaning of the target expression is considered, statements that are not
clearly true or false because they violate homogeneity, and instances of vagueness
that involve borderline cases in fuzzy regions. Tieu et al. present a clear and concise
review of the theoretical background on these topics, paired predictions for the path
of acquisition and a review of a series of experimental studies directly comparing
them and revealing their differences. The results of the studies not only provide in-
sight into language development, but speak directly to the merits of the theoretical
approaches that attempt to capture these phenomena.

In their chapter, “Four-year-old children compute scalar implicatures in ab-
sence of epistemic reasoning,” David Barner, Lara Hochstein, Miriam Rubenson,
and Alan Bale home in on children’s calculation of ‘ad hoc’ scalar implicatures -
those that are not based on strength by entailment relations - and compare this
capacity to children’s ability to make epistemic inferences at the same age. They
show that the ability to compute ad hoc implicatures precedes the ability to com-
pute ignorance implicatures. Here, too, in this chapter, Barner et al. offer a simple
methodology that gets at a core understanding of the nature of children’s ability to
compute pragmatic inferences. Children were shown two dolls and provided with
a statement with either a central or or and, and were asked to determine which of
the puppets (the silly or straight faced one, or the seeing or blindfolded one) said it.
The findings speak directly to neo-Gricean approaches to pragmatic meaning that
implicate reasoning about another speaker’s knowledge (or lack thereof).

Closing the volume is the chapter “The acquisition path of near-reflexivity” by
Valentina Brunetto and Thomas Roeper, which tackles ‘near reflexive’ interpreta-
tions (Jackendoff, 1992; Lidz, 2001) - interpretations illustrated by a scenario in
which Ringo sees a statue of himself in a museum, and the situation is described by
saying that ‘Ringo saw himself. Brunetto and Roeper test children’s interpretation of
English ‘self” and Italian se and show that English children allow for near-reflexivity
with himself while Italian children tend not to do so with se. Brunetto and Roeper
propose that near-reflexivity involves a mapping between sets of individuals (the
real people and the statues), and that there is a pragmatic partition of the sets into
subsets, giving rise to reciprocal and near-reflexive readings. They argue that at age
four, children have difficulty computing multiple partitions, and therefore overac-
cept near-reflexives. Thus, an interface between syntax, semantics, and pragmatics
explains the acquisition path of this linguistic phenomenon.

It is our hope that the collection of chapters in this volume on Semantics in
Acquisition will not only showcase the range of linguistic phenomena that can be
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investigated in this subfield of language acquisition, but also highlight the tight con-
nections between semantics and the other subfields of syntax and pragmatics but
also between language, concepts, and cognition. In addition, the clear explication
of theoretical underpinnings and the diversity of methodologies represented will
help current and future researchers conduct further investigations of these topics.
We are confident that the clarity of exposition in the chapters, the expertise and
enthusiasm of the authors, and the inherent beauty and intrigue of the semantic
topics investigated in the experimental research presented in this volume will draw
future students to the study of semantics in language acquisition for years to come.
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CHAPTER 2

Word meanings and semantic domains
in acquisition

Eve V. Clark
Stanford University

As children accumulate words, they build up semantic domains. In doing this,
they start to link the meanings of words, depending on how they are related to
each other. They rely on conceptual representations of objects and events, and on
how adults talk about objects and events. Adults typically provide information
along with new-word offers: facts about class membership, parts and properties,
motion, sound, and function provide a basis for semantic relations. Semantic
domains built up early include many general domains as well as some domains
of intense interest (e.g., dinosaurs or cars), also elaborated with parental support.
As children learn more words, they structure each domain and link new terms to
ones they already know.

Keywords: word meaning, semantic domain, semantic relations, sources,
expertise

1. Introduction

Adults talk with young children about the here-and-now, about what is happening.
At the table, they talk about eating and drinking, plates and cups, spoons and forks,
and specific kinds of food and drink depending on the meal. The terms they use
for food, plates, and utensils constitute a semantic domain. Some semantic do-
mains are loosely structured sets of nouns and verbs for talking about a particular
activity, such as eating and drinking. Others contain nouns that are hierarchically
structured, with from two to seven levels, as in various plant and animal term
hierarchies. Semantic domains also contain terms for activities associated with
objects and their roles (see Lyons, 1977; Lehrer, 1974; Lehrer & Kittay, 1992). This
chapter focusses on how, as children acquire word meanings, they organize them
into semantic domains.
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2. Acquiring word meanings

From the end of their first year on, children hear many new words. Some are flagged
as new when adults introduce them explicitly in a frame like “Thisis a.... or “That’s
called a ... They encounter many new words in passing, and there they must assign
some meaning in context. Parents introduce their children to new words when they
and their children share joint attention on some physically present object or activity
(Moore & Dunham, 1995).

When adults offer a new word, children attend to it and frequently repeat it in
their next turn. This repetition ratifies the adult offer, showing that children have
noticed the new word and are acknowledging it, and it allows children to try out
the new word themselves (e.g., Clark, 2007, 2010). Notice that ratification places
the new word in common ground: both adult and child know that the new word
has been applied in that context on that occasion.

When adults make explicit offers, they don't only offer a label. They often add
information about the referent of the word too (Clark & Wong, 2002; Clark &
Estigarribia, 2011). With words for objects, they offer information about class mem-
bership or inclusion, about parts, properties, characteristic noises, movements, and
functions.

(1) Parent holding out measuring spoon to Child, 1;6: That’s a spoon.
(child touches it)
Do you know what you do with a spoon? What do you do with a spoon?
You eat with a spoon.

(2) Parent showing toy crocodile to Child, 1;9: You wanna see? Oh look, look!
(holds it out to child) Who's that? Who is that? That’s an alligator. Say alligator.
Child: /a/

Parent: Yeah. Alligator. What color is the alligator? ... What color is he? Is he
green?
.... Look at his teeth. You see the teeth? (parent close-points to teeth)

(3) Parent puts toy stingray in front of Child, 2;10: What’s this? (child looks)
It goes in the sea.
Child (hesitant): Yeah...
Parent: You call this a sting-ray.

With words for actions, adults often supply the kind of object associated with the
action, or ask a general question with do (‘what’s the doggie doing?’), then repeat
the question offering a new verb (‘he’s sniffing the shoe’). With adjectives, they
contrast the new adjective with a familiar one (‘this ball is orange, not red’). With
prepositions, they tend to add heavy contrastive stress on the new preposition (‘he
fell down from a tree’). Overall, adults are quite consistent in how they offer new
words, using distinct presentation frames for each part of speech (Clark, 2010).
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2.1 The first step: Fast mapping

Adults work to make sure children are attending before they offer a new word.
When this happens, children must assign the word some preliminary meaning.
What they select varies with context and with any words they already know. For
very young children, what is in joint attention may fill their field of vision. As a re-
sult, if adults seize the right moment to offer a new word, what the child is currently
attending to is the best, and perhaps the only, candidate-referent and so provides a
first meaning (Tomasello, 1995; Estigarribia & Clark, 2007; Yurovsky, Smith, & Yu,
2013). Adults and children tend to focus on whole objects here.

This first step in assigning meaning has been called ‘fast mapping’ (Carey &
Bartlett, 1978; Heibeck & Markman, 1987). Once children have assigned a prelim-
inary meaning, they can supplement it, adding to or changing the meaning in light
of further adult uses of the same word. Once children try out new words themselves,
they can also use adult feedback to supplement their initial meanings (Chouinard &
Clark, 2003). For example, when children apply words inappropriately, adults give
feedback in which they check up on what children intended, or tacitly accept the
child’s word choice but offer an alternative in their next utterance:

(4) Checking up on what the child meant:
D (2;3.25) out of the blue, at breakfast, remembering an episode from when
living in NL four months earlier
D: i climb up a ladder with ‘vrouw groot.
Mother: You climbed up a ladder with Mevrouw Groot?
D (explaining): we go on a slide.
(5) Following up with an alternative word:
D (2;0.5) told that a friend in the house was getting ready to leave
D: Christiane packing.../s.l../3/.../3/ pack-case.
Father: yes, she’s packing a suitcase.
D: i go see.

How much does context influence fast mapping? Most experimental studies of word
learning have focussed on object labels, namely nouns, assuming that these are eas-
ier to learn because there is a concrete referent visible. But when researchers vary
the objects being acted on with the same action, or the actions being performed
by the same object, children map novel words differently. With repetitions of the
same action on different objects, children treat the novel word as a verb for that
action, but when the same object carries out several different actions, they treat
the novel word as a noun for that object (Tomasello & Barton, 1994; Tomasello
& Kruger, 1992; see also Haryu, Imai, & Okada, 2011). In short, children attend
closely to what is going on and what the speaker is attending to as they assign an
initial meaning to a new word.
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How many exposures do children need in order to add a new word to their
vocabulary? Researchers have attempted to answer this question experimentally
by looking at novel words in word learning tasks. They typically teach new words
for nonsense objects or drawings, then test children’s comprehension as soon as
the learning trials are completed (e.g., Markman & Wachtel, 1988). At this point,
preschool children usually do well. But when researchers follow up such a task 24
hours later, they find little retention of words learnt the day before (Bion et al., 2013;
Horst & Samuelson, 2008). Compared to real words, of course, nonsense words
have no history in ongoing interactions so children receive no exposure to adult
usage. In spontaneous exchanges, children attend to explicit offers of new words
and, about half the time, repeat them immediately in their next turn. In doing this,
they both ratify the adult offers that have been made, and try out the new words
themselves (Clark, 2007, 2010). But just when to count words as ‘acquired’ is hard
to establish with production data alone.

3. Conceptual and social sources of information

In assigning initial meanings, children rely on two major sources: what they know
from their perceptual and conceptual knowledge about the object or activity in
question (Clark, 2004), and what they know from social interaction, in terms of
cooperation, conventionality, and contrast (Grice, 1989; Clark, 1987, 1990).

3.1 Conceptual sources for word meanings

Children rely on conceptual categories and organization acquired earlier when first
mapping meanings to words. They draw on information already established about
objects, actions on objects, and relations between objects in space, for example,
when asked to group like-objects together or carry out simple instructions (e.g.,
Clark, 1973b, 1980). Many initial meaning assignments depend on conceptual cat-
egories children are already familiar with (Clark, 2004).

In identifying members of a category with a label, one-year-olds consistently
rely on shape (e.g., Baldwin, 1989; Booth & Waxman, 2002; Clark, 1973a; Landau,
Smith & Jones, 1988; Gershkoff-Stowe & Smith, 2004). In responding to instruc-
tions to place objects, they rely on their conceptual organization of space. Whether
told, ‘Put the mouse in the box’ or ‘Put the mouse on the box’, one-and-a-half
year olds always place the mouse ‘in’ the box. But when shown a small table, and
asked to put the mouse ‘on’ or ‘under’ it, they consistently place the mouse on
top of the table. In short, containers hold things, and surfaces support things. But
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once children begin to map the meanings of in, on, and under, they replace their
former reliance on purely conceptually-based strategies, and make use instead of
the meaning of support with on, containment with in, and placement below with
under (Clark, 1973b).

3.2 Social sources for word meanings

In assigning word meanings, children also rely heavily on social sources of informa-
tion. They keep track of who used what word where and when. In this they follow
general pragmatic principles that also guide adult uses of language. These principles
include cooperation in conversation, conventionality, and contrast.

3.2.1  The cooperative principle

This principle of conversation captures the fact that when speakers say something,
they communicate in a cooperative fashion, generally by being clear, truthful, rel-
evant, and by providing enough (but not too much) information (Grice, 1989). In
assuming that speakers intend to be cooperative, their addressees can — given what
they already know, and what they expect to hear — make appropriate inferences
about what speakers intend. The Cooperative Principle depends on speakers mak-
ing use of the conventions of the language and of the contrasting meanings carried
by the terms and constructions of the language.

3.2.2  Conventionality and contrast
For any communication system to work effectively, users must observe the con-
ventions agreed on by the community. For certain meanings, speakers assume that
there is a conventional form that should be used in that language, for example,
the English word dog denotes dogs. And speakers assume that any difference in
form - dog versus cat - signals a difference in meaning. Notice that the reverse
doesn’t hold: a single form can carry several meanings. When speakers don't use the
expected conventional form, but instead produce another expression or coin a new
term, their addressees must compute that meaning, in contrast to what they had
expected. Contrast works hand-in-hand with conventionality, and speakers rely on
both in making use of the cooperative principle in conversation (Clark, 1987, 1990).
In accumulating and organizing vocabulary, therefore, children must attend to
(a) how a new word is used by the adult (the category it refers to); (b) any familiar
words it contrasts with, for example, words in the same domain; and (c) the relation
between the new word and other words already known.
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4. Accumulating words

As children add more words, they accumulate clusters of words that belong in
the same semantic domain. In Box A, I have listed all the terms produced for
animals — domestic, farm, zoo, wild - as well as for birds and reptiles, for a total
of 61 different terms, from one child, D, between the ages of 1;0.20 and 3;0. These
terms were mostly acquired and then produced as singletons, in relevant contexts.
In some contexts, the child would produce two or more terms from this domain.
The terms shown emerged in the order given, presumably reflecting the child’s
exposure to each category, in real life and in books. From 1;0.20 to 1;11.30, most of
the terms he added were for mammals (12 terms), plus two terms for birds (chicken
and duck), one for an insect (ladybug), and five for reptiles and sea creatures. In
addition, he produced three potentially superordinate terms: animal, bird, and fish.

Box A. First productions of animal terms added between age 1;0 and 3;0 by one child

(a) 1;0.20-1;6.0:
1;0.29 doggie, 1;1.15 dog, 1;1.26 bear, 1;2.0 bird, 1;3.0 duck, 1;3.3 mouse, 1;3.23 cat,
1;4.0 chicken, 1;4.28 horse, 1;5.6 turtle

(b) 1;6.1-1;11.30
1;6.4 fish, 1;6.13 cow, 1;6.28 rabbit, 1;7.2 goose, 1;7.19 lion, 1;7.20 animal, 1;8.7 frog,
1;8.8 alligator, snake, 1;8.22 crab, 1;10.19 ladybug, 1;10.24 seal, 1;11.16 gorilla, 1;11.30
goat

(c) 2;0-3;0
2;0.8 puppy-dog <toy>, 2;0.11 hippo, 2;1.7 camel, 2;2.24 baby-rabbit, 2;3.21 stork,
ostrich, 2;4.6 robin, 2;4.10 baboon, 2;4.16 tiger, 2;4.17 sparrow, 2;4.19 flamingo, 2;4.20
dove, 2;5.1 trout, 2;5.4 flounder, 2;5.6 spider, grass-hopper, 2;5.10 grouse, 2;5.14
woodpecker, 2;5.21 mummy-bunny <toy>, monkey, 2;7.2 fly, bee, 2;7.15 wolf, raccoon,
2;7.27 sheep, 2;8.6 owl, 2;8.8 armadillo, fox, 2;8.14 butterfly, 2;8.17 beaver, 2;9.21
lizard-animal <live>, frog-animal <live>, 2;11.1 cattle, baby-cattle, daddy-cattle, 2;11.3
bronco-horse, 2;11.10 bucking-horse
[Clark, diary data]

D’s uses of early bird terms initially made a three-way distinction based on air (bird:
generally flying), water (duck: swimming) and ground (chicken: walking), but uses
of these terms moved towards the conventional adult meanings as he added more
terms for birds from age 2;3 on, e.g., stork, ostrich, robin, sparrow, dove, flamingo,
then grouse and woodpecker.

In some parts of the domain shown in Box A, the child spontaneously set up
subcategories, using novel compounds as in bronco-horse and bucking-horse. He also
began to pay attention to family relations (e.g., baby-rabbit, mummy-bunny; cattle,
baby-cattle, daddy-cattle). It took considerably longer, though, before he added any
terms for habitat, sound, or locomotion specific to particular kinds (Clark, 1995).
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From age 3 years on, he organized the words shown here into farm versus zoo ani-
mals, birds, reptiles, and so on, as he learned still more words in this domain.

Organization and re-organization within domains is consistent with findings
for older children for the domain of mammals. Johnson and her colleagues (1992)
looked at how children aged 7 and 10 judged similarity compared to adults, for 25
mammals. The child and adult groups were much the same in their understand-
ing of similarities and differences, with 10-year-olds making the same taxonomic
judgements as adults. But 7-year-olds still had some way to go. Although they pro-
duced appropriate names over 80% of the time, they had yet to distinguish primates
as a sub-category of mammals.

The domain of animals is just one domain where children start acquiring terms
early on. Other domains set up quite early include food, mealtimes, and associated
activities; clothing; household objects; activities linked to different rooms; toys;
cars; birds and flowers, plants, and trees. In each domain, children necessarily start
small, with just one or two words. Building up a domain depends on experience
with the ‘contents” and exposure to adult talk about the domain (Roy, Frank & Roy,
2012; Hills 2013).

5. Setting up semantic domains

On what basis do children set up a semantic domain? As they take up new words,
adults provide them with information about the referents of those words (e.g.,
Callanan, 1990; Clark & Wong, 2002; Clark & Estigarribia, 2011). They give in-
formation about class-membership (A seal is a mammal; An owl is a bird); about
related subkinds (This is a Siamese cat: see his dark ears and paws? And this one
is a Persian with all that long fur). They draw children’s attention to parts and
properties (This is the handle; Look at the rabbit’s tail). They talk about habitats
(Dolphins live in the sea; Rabbits make burrows to live in). They talk about the
young of different species (A baby horse is called a foal; Cats have kittens), about
the food each kind eats, the noise it makes, the way it moves. With artefacts, they
talk about functions (This ball’s for throwing, The sieve is for letting water through
and catching the rice). And adults often highlight the relevant details with gestures
(Clark & Estigarribia, 2011).

Such added information informs children about what the members of a domain
have in common (e.g., animals eat, breathe, and produce young) and since the in-
formation is usually presented in generic form, children infer that it applies to all
members of a domain (Cimpian & Markman, 2008; Gelman, Goetz, & Sarnecka,
& Flukes, 2008). The information adults provide also focusses on how categories
and category members differ, for example, on parts that differentiate subcategories
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(see Tversky & Hemenway, 1984; Mervis & Rosch, 1981). Finally, much of this
information provides children with the relations that hold among the meanings of
familiar and new words.

5.1 Some semantic domains

Researchers have studied children’s acquisition and organization of a number
of semantic domains, including spatial terms like prepositions in English (e.g.,
Clark, 1973b; Casasola, Bhagwat, & Burke, 2009; Choi et al., 1999; Grimm, 1975;
Murphy & Jones, 2008; Rice, 2003; Tomasello, 1987); terms for spatial dimensions
(e.g., Clark, 1972; Donaldson & Wales, 1970; Ebeling & Gelman, 1988; Murphy &
Jones, 2008); terms for plants (Dougherty, 1979); terms for kinship (e.g., Haviland
& Clark, 1974); terms for containers (Ameel, Malt, & Storms, 2008), and terms for
color (e.g., Au & LaFramboise, 1990; Mervis, Bertrand, & Pani, 1995; O’'Hanlon &
Roberson, 2006; Sandhofer & Smith, 1999; Shatz, et al., 1996). They have also stud-
ied the acquisition of verbs like give/take and buy/sell (e.g., Gentner, 1975); cutting,
hitting, and breaking (e.g., Majid, Boster, & Bowerman, 2008; Majid et al., 2007; Pye,
Loeb, & Pao, 1996); carrying (e.g., Saji et al., 2011); verbs for motion in space (e.g.,
Allen et al., 2007; Malt et al., 2016; Naigles & Terrazas, 1998; Ozcaliskan & Slobin,
1999; Papafragou, 2010); and categorization of manner and paths in events related
to verb learning (e.g., Pruden et al., 2013; Pulverman et al., 2008).

In acquiring terms in these domains, children draw on conceptual information
about the domain, and on social information - the language the people around
them generally use for talking about each domain. These two sources, nonlinguistic
(conceptual) and linguistic (social), inform both children’s construction of catego-
ries and their acquisition of terms for talking about them.

5..1  Placement in space

Children attend closely to where objects are placed and how they move in space.
They attend to topological relations like containment and support, and, in many
languages, learn how to talk about these early on. But at first, they attend only to cer-
tain perceptual or conceptual dimensions such that they always place small objects
in containers and on supporting surfaces (Clark, 1973b). Where a language encodes
such factors as tight versus loose fit for containment (compare a tape in a cassette
case with an apple in a bowl) as in Korean, children also attend to how an object is
contained (Choi, 1991; Choi et al., 1999; see also Casasola et al., 2009). And having
learnt how adults talk about containment and support, they take into account both
properties of objects and of where they are to go, along with the relevant linguistic
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expressions for more complex talk about space and spatial relations (Clark, 1980;
Choi & Bowerman, 1991; Landau et al., 2017; Rice, 2003).

Just how each language distinguishes containment from support varies consid-
erably, even for such closely related languages as English and Dutch. While English
relies on IN for containment and ON for support, Dutch divides the same domain
three ways, with IN for containment, OP for support on a horizontal surface, and
AAN for support through attachment, as shown in Box B.

Box B. Containment and Support in English and Dutch
(a) English IN and ON

(b) Dutch IN, OP, and AAN

When talking about removal from a container or a supporting surface, English and
Dutch simply divide the domain differently, as shown in the top half of Box C. But
children acquiring these two languages appear to find it easier to grasp the dividing
lines in English than in Dutch where they initially opt for just one term, UIT, as
shown in the lower half of Box C (Bowerman, 1996; Gullberg, 2011).
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Box C. Removal or separation in English and Dutch
(a) inadult speakers of English (OFF and OUT) and Dutch (AF and UIT)

top off pen

top off pen cassette out of case :

ring off pole Legos out of bag n.Iﬁg oft poleff i cassette out of case
pillowcase off pillow doll out of bathtub flllb%‘grc ?)Zen(c)l OIf’fl bc())\)/(v Legos out of bag
rubberband off box cars out of box doll out of bathtub

etc. cars out of box

ete. etc.

dress off

underpants off dress off

undershirt off underpapts off

shoes off undershirt off UIT ‘out’

shoes off

socksoff  QFF socks off

etc.
etc.

(b) in children aged 2;0-2;5, English compared to Dutch

top off pen
ring off pole
pillowcase of pillow
rubberband off box

top off pen
ring off pole cassette out of case
pillowcase off pillow Legos out of bag

rubber band off box  doll out of bathtub
cars out of box

cassette out of case
Legos out of bag

doll out of bathtub
cars out of box

etc. etc.

etc.

etc.
dress off dress off
underpants off underpants off
undershirt off undershirt off
shoes off shoes off
socks off socks off

OFF UIT ‘out’

etc. etc.

5.2  Joining and separating

Containment sometimes includes various kinds of combining or joining (think
of pop-beads, nested bowls) as well as the reverse: separation of two pop-beads,
removal of one bowl from the stack, and so on. In English, such relations in space
are generally encoded with put in, put together, join versus take out, take apart,
separate. In Korean, speakers use specific verbs for joining or inserting depending
on tight or loose fit, and each verb has a counterpart for reversing that action (Choi
& Bowerman, 1991; Narasimhan et al., 2012). Children typically begin with just
one or two expressions: English-speaking children start out with in or put in and
reverse in-placements with back or out, later replaced by take out. (Put and take
are flexible locative verbs that occur with a variety of locative particles in English,
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e.g., in, on, beside, above, up, along, inside.) This pattern of starting out with just
one of the available expressions for joining (e.g., in, shut) and separating (e.g., out,
open) appears typical as children start to talk about such events (see Bowerman,
1996; Choi et al., 1999).

5..3  Holding and carrying

One can hold or carry objects in one hand or in both, on a shoulder or on one’s
back, on one’s head, in one’s arms or under an arm. One can support the object
being held, or let it dangle from a strap or handle. In Chinese, speakers have to learn
which verb to use for each type of holding or carrying, from among a number of
verbs for these everyday activities. Saji and colleagues (2011) looked at how children
acquired some 13 distinct verbs by looking at how they described video clips of
people either holding or carrying a familiar object in some way. Saji et al. (2011)
also collected comprehension data, asking children and adults whether an action
shown in a video clip was an instance of X, where X was one of the target verbs.

Children added verbs to this domain very slowly: they produced the same
number of verb types at age 3, 5, and 7 years, but the Pearson correlation between
child and adult usage increased with age, from a low of .17 for 3’s to .53 for 5’s, and
.58 for 7 year olds. The changes in this correlation, though, were not attributable
to shifts in adult usage: adults maintained the same patterns of use as in talking to
other adults. One obstacle for children with these verbs is identifying the dimen-
sions on which the verb meanings differ, the most prominent being manner of
holding or carrying. Children instead focussed first on the objects being carried. As
in other domains, they started out with a single frequent verb, generally used with
too-broad an extension, and only later narrowed its meaning down. Acquisition of
this domain takes time because children can't converge on adult usage until they
work out how each verb contrasts in meaning with its neighbours. In short, children
have to find the boundaries between the words for holding or carrying events before
they can structure this domain in an adult fashion.

Two factors seemed to be important here. First, the frequency with which chil-
dren hear a verb contributes to its early uptake (but not necessarily to adult-like
usage). If the verb-boundary is clear in adult usage, with no overlap with other
verbs in the domain, even if it covers a range of actions, children converge with
adult usage earlier. In English, children need only work out the meanings of two
verbs, hold and carry, where both cover a variety of actions, but differ on whether
the focus is on motion (carry) or not (hold). In Chinese, children must attend to the
manner of holding and carrying, and to the type of object involved. Consequently,
acquisition is more protracted.
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5.1.4  Motion, manner, and path
When people talk about motion in space, they are constrained by the patterns
available in their language. In some, verbs of motion include information about
manner-of-motion, as in English stroll, jog, and sprint (where manner information
encodes increasing speed). Particles provide direction of motion. But in many lan-
guages, motion verbs contain information about direction rather than manner, as in
Spanish entrar ‘go in’ or bajar ‘go down, so speakers have to add information about
manner in some other way (Talmy, 1985; Slobin, 2004, 2006; Beavers et al., 2010).
Children start out with simple verbs of motion like walk and run (Malt et al., 2016),
with parents providing the relevant verbs in talk about motion events (Hohenstein,
2013). Only later do children come to understand and add verbs for motion + direc-
tion or motion + manner (Allen et al., 2007; Naigles & Terrazas, 1998; Ozgaliskan
& Slobin, 1999; Papafragou, 2010; Pruden et al., 2013; Pulverman et al., 2008).
Motion and direction are closely linked to notions of source and goal. Children
treat goals of motion as primary, and more salient than sources: when moving, one
looks to the goal (not the source; Clark & Carpenter, 1989a, 1989b; Lakusta et al.,
2007; Papafragou, 2010). The salience of goals is also reflected in the attention paid
to resultant states, the end-points or goals of changes in state (Cheung & Clark,
2006). Children combine talk about motion with goals but rarely mention sources.
This asymmetry also holds for adults (Lakusta & Landau, 2012).

6. Structure within semantic domains

Semantic domains contain nouns, verbs, prepositions, and adjectives, and while
some domains may consist predominantly of a single word class (e.g., dimensional
adjectives in English), many contain a mix of word classes that capture information
relevant to the semantic relations in that domain. Among the commonest relations
are inclusion or membership in a superordinate category, as in ‘A seal is a mam-
mal’, where seal is a hyponym or subordinate of the superordinate term mammal.
Another relation is that of opposite, as in alive vs. dead, or up versus down. Parts
are related to wholes, as in “The wheel is part of the truck’. ‘Rabbits have ears’, or
“The pump belongs to that bicycle’. Other terms in a domain pick out properties like
size or texture (big, furry, smooth, etc.), characteristic actions and noises (‘Horses
can gallop’, ‘Sheep go baa’), and functions (‘Sieves are for straining out water’), or
information about habitat and ontogenesis.

By way of illustration, take the domain of farm animals. Within this domain,
while children often acquire the term horse early on, there are many related terms
they may eventually acquire. These might include mare and stallion (also gelding),
foal, colt, and filly; for equine motion, the noun gait and the verbs walk, trot, canter,
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gallop; also shy, rear, buck; for characteristic horse sounds, neigh, whinny, whicker;
for characteristic colors, black, white, brown, palomino, roan, piebald, skewbald; and
for feed, oats, hay, grass. Terms for harness might include bridle, bit, reins, saddle,
crupper, and nightingale; and terms for habitat, farm, stable, stall, paddock, and
range or prairie. The same accretion of related words applies to other animal terms
as well. But in a domain like this, children start out with just one or two terms (as
shown in Box A), and then add more over time.

As children build up different semantic domains, they come to realize that cer-
tain terms overlap in meaning, so the word animal, for example, includes a number
of more specific terms ranging from lion to goat to squirrel. And while they may
at first treat animal as a collection-term (Macnamara, 1982), children soon grasp
the inclusion relation involved and begin to treat animal as a superordinate term
instead. Once they realize that a lion is a kind of animal, and that donkeys, horses,
cows, and sheep are all animals too, they can generalize about each new animal
term: A lermur is also an animal, as is an okapi. Inclusion appears to be one of the
earliest semantic relations children grasp. Acceptance of various kinds of overlap
in meaning is also basic to the realization that a single instance of a category may
be talked about with more than one term: the family dog can be referred to as the
dog or the animal. But it can also be referred to as Toby, that dog, our retriever, the
pest, the scavenger, and more (see Ravn, 1988; Clark, 1997).

Children demonstrate clear awareness of the hierarchical relation between
terms like animal and dog, or whale and beluga, for instance, from as young as 2
years of age (Callanan & Sabbagh, 2004; Clark & Svaib, 1997). Moreover, when
taught two novel words, ruk and dib, for two unfamiliar categories of objects
(whisks and honey-sticks, say), and given just one utterance linking the two, ‘a dib
is a kind of ruk’, during learning trials, young 2-year-olds reliably pick out both
ruks and dibs when asked for ‘all the ruks’, but only dibs when asked for ‘all the
dibs’ (Clark & Grossman, 1998; see also Haryu & Imai 2002; Mervis, Golinkoff, &
Bertrand, 1994; Waxman & Senghas, 1992).

Children also pay attention to the relation part-of (or meronymy) that links a
part to the relevant whole. They attend to offers of part-terms in talk about unfa-
miliar objects (Clark & Wong, 2002; Clark & Estigarribia, 2011; Masur, 1997), and
learn some body-part terms quite early (Andersen, 1978; Sinha & Jensen de Lopez,
2000; also Bergelson & Swingley, 2012). Parents typically label whole objects first,
and only then point to and label parts (e.g., Masur, 1997). This whole-part juxta-
position appears to help children infer that the unfamiliar term is for a part where
the part in question is also highlighted with a gesture (Clark & Estigarribia, 2011;
Kobayashi, 1998; Saylor & Sabbagh, 2002; also Gentner, Loewenstein, & Hung,
2007). In short, children start in early on two semantic relations that link terms
within a domain, inclusion and meronymy.
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Children also attend to opposites. Consider their acquisition of dimensional
pairs, where one is unmarked and positive, encoding the presence of size, height,
width, etc., and its opposite is marked and negative, encoding the relative absence
of extent. Certain opposites emerge early: children start with big versus little or
small for size (e.g., Donaldson & Wales, 1970; Ebeling & Gelman, 1994), and only
later add terms for height, length, width, thickness, and depth. Adults often refer
to several dimensions when talking to small children about whether a particular
truck, for instance, will or won't fit under a bridge, or whether a doll’s chair is the
right height for a table in the doll’s house (e.g., Rogers, 1978; Murphy & Jones,
2008). These uses expose children to different pairs of dimensional terms and how
they are related.

After big and small, children add further dimensional pairs in rough order of
complexity, with terms for a single dimension - tall and short, then long and short
(with high and low), before pairs like thick and thin, wide and narrow, before deep
and shallow. When children are unsure of the negative member in a pair, they
typically replace it with little or small, or negate the positive term, as in not-deep
(Clark, 1972; Murphy & Jones, 2008).

Children also take in other information about semantic relations: which terms
are at the same level in a taxonomy (co-hyponyms), for example, zebra, giraffe, tiger,
and monkey, among zoo or jungle animals; or sheep, cow, goat, donkey among farm
animals; duck, chicken, blackbird, robin, among common birds, and so on. In each
domain they gradually add more terms and relate them to such superordinates as
bird, mammal, and animal. Adults also talk about parts and properties. For animals,
this may include terms like ear, eye, mouth, hoof, mane, tail, claw; collar, saddle,
reins, and so on. Adults also supply information about ontogenesis with terms for
the young for each kind - e.g., calf, lamb, cub, chick; for the usual habitat: burrows
or hutches for rabbits; kennels or baskets for dogs; paddocks or stables for horses;
pastures or barns for cows; for the sounds different kinds make (roar, neigh, bark;
chirp, twitter, sing); and for what they eat.

This information is offered in installments along with new words: different
pieces of information relate familiar words to a new word just offered, and in do-
ing this, adults enable children to link new words to terms already known in each
domain. The more adults talk about a domain, whether with a puzzle containing
zoo-animal shapes or with a toy-farmyard, the more links they offer for integrating
new words into existing domains. In short, the semantic relations that children
learn, that link word meanings, come from the added information adults provide.
This ancillary information comes in the form of ‘pragmatic directions’ about the
relevant relation (Clark, 1998; Clark & Wong, 2002; Clark & Grossman, 1998; Clark
& Estigarribia, 2011). While adults appear to focus on inclusion and meronymy
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early on, they also provide information about opposites, properties, and many other
details, depending on what their children already know, and what they ask ques-
tions about (Chouinard, 2007).

7. Elaborated domains and islands of expertise

As children add more words to semantic domains, they may develop small islands
of expertise. As Crowley and Jacobs (2002) point out, the development of such
islands of expertise depends critically on family interactions and encouragement.
Some children as young as 2 years of age focus on balls, cars, planes, or trains. They
fixate on instances they encounter, collect toy versions of cars, for instance, and play
with them obsessively (DeLoache, Simcock, & Macari, 2007).

Early enthusiasm for specific domains is exhibited by some 20% of 4-year-olds.
Some develop an intense interest in dinosaurs, for example: they recognize and
learn terms for different kinds; they read about them, and may go to museum exhib-
its, learn about dinosaur fossils, and about modern descendants of dinosaurs (Chi
& Koeske, 1983; Gobbo & Chi, 1986). By age 4 and 5, they can develop a rich and
quite deep knowledge of their particular interest. Such interests accrue over weeks
and months, with support from family members and extensive family discussions.
Their commitment sometimes lasts for several years, and generally draws in the rest
of the family as well (Crowley & Jacobs, 2002; Johnson et al., 2004).

The children generally master an extensive vocabulary for their domain, with
as many as 40 distinct terms (see Chi & Koeske, 1983). In follow-up research on
7-year-olds, Gobbo and Chi (1986) showed children pictures of dinosaurs and
asked them to come up with any information they had, including names. They also
asked them to sort the pictures that went together. Expert children consistently
talked about such factors as diet, and used these in their sorts. Novices sorted the
pictures on the basis of perceptual similarity alone. Experts and novices appeared
to organize what they knew differently, depending on their degree of expertise (see
also Carey, 1985).

In another study of expertise, Johnson and Mervis (1994) looked at how chil-
dren acquired knowledge about shore birds. They studied 5-year-olds’ acquisition
of terms for some 14 shore birds and information about each type of bird. They
followed what children absorbed and remembered and how they organized what
they were learning over four sessions within 17 days, in order to track the transi-
tion as children went from novice to (more) expert in this domain. As the children
played board games with pictures, they heard names for the birds they saw, and
were given information about physical and behavioral attributes for each type.
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They were assessed with tests of comprehension and production during the board
games, as well as with follow-up tasks such as sorting. Children showed increased
comprehension over time. Their knowledge of attributes increased more slowly, and
they did least well on name production. The authors also reported a case study of
a boy who at age 2 could identify 20 bird types, and, by 4;5, produce over 100 bird
names. Since some shore birds were included among the birds he knew, he was
asked to play the same board games. His knowledge about birds clearly helped: his
scores for all 14 birds in the game were at or close to the maximum. This strongly
suggests that children (and adults) are more successful when building on relevant
prior knowledge, because they have already organized named types they know,
along with their properties.

Alongside any such domains of intense interest, children acquire more terms
in everyday domains that form part of what might be considered core knowledge
of the language: words for colors and shapes; for foods, utensils, and meal-time
routines; for clothing: clothes worn to bed versus clothes for daytime activities, for
indoors and outdoors, summer and winter; for toys: for blocks, balls, books, dolls
and action figures, animal toys and puppets, pencils and crayons, coloring books
and drawing blocks, paints and paint brushes; kitchen utensils and saucepans; cer-
tain plants and garden tools like trowels; beach toys including spades, molds, and
buckets, as well as words for seaweed, crabs, limpets, and various sea-shells. They
also learn words for actions involving all these objects: filling and emptying, open-
ing and closing; gathering, sorting, and separating; placing and moving in space,
as they manipulate objects they are playing with.

8. Conclusion

Speakers of any age need to acquire the relevant vocabulary for talking about any
new domain they learn about, as Bross (1973) argued for the learning of medi-
cal terms: knowing the relevant terminology is a prerequisite for learning about
a domain such as anatomy. Without words, speakers find it hard to organize and
remember the information they need. As children master a larger vocabulary with
more precise labels for the available distinctions among objects, actions, and rela-
tions that they attend to every day, they can call on more vocabulary and on more
complex ways of talking about what is going on (Crowley & Jacobs, 2002; Rigney
& Callanan, 2011).

Gaining any degree of knowledge for children depends heavily on interaction.
It is in interaction that children are offered new words and all kinds of supporting
information. And it is in interaction that children acquire knowledge about each
domain (Chouinard, 2007; Gentner et al., 2016). This interaction occurs in everyday
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conversational exchanges, in exchanges that accompany activities, whether reading
books together or building elaborate Lego constructions, sorting pebbles or grow-
ing crystals in a jam-jar, floating ducks in the bath or looking at family photos. It
is in joint activities like these that children take up new words. And when they do
this, they can also draw on any accompanying information being offered. The more
words they acquire in a domain, the better that domain becomes organized, and the
easier they find it to add further words linked to the domain. But these interactions
are characteristic of middle-class Western families, and may not be represented in
all cultures or all social classes. Research is still needed on how speakers build up
and organize semantic domains where different patterns of adult-child interaction
are the norm.
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CHAPTER 3

The influence of linguistic temporal
organization on children’s understanding
of temporal terms and concepts

Laura Wagner
Ohio State University

The Typological Prevalence Hypothesis argues that the cognitive biases that

lead to common cross-linguistic patterns also guide language development.

Two studies investigated English learning children’s understanding of temporal
terms and concepts and how they might be influenced by three typologically
common patterns: the use of a deictic center, the asymmetry between past and
future times, and the use of temporal remoteness. Using a timeline task, five- and
eight-year-old children were asked to locate events with a range of temporal
expressions as well as with general event descriptions. The results provided only
limited support for the TPH for the temporal domain but do demonstrate the
potential for the hypothesis as a research approach.

Keywords: tense, time, timeline, temporal semantics, typology

1. Introduction

This paper investigates children’s developing understanding of temporal terms in
English and the concepts that organize linguistic temporal systems. The approach
adopted is inspired by the Typological Prevalence Hypothesis (TPH) of Gentner
& Bowerman (2009, see also Slobin, 1985). This hypothesis states that, all things
being equal, if a particular semantic element is commonly grammaticized across a
diverse set of the world’s languages (i.e., it is typologically prevalent) then it will be
comparatively easy for children to learn. The intuition is that those concepts which
humans are cognitively pre-disposed to learn will not only shape the local learning
processes of individual children, but will also shape larger linguistic patterns around
the globe. Of course, in the real world, not all things are equal, and so the hypothesis
is not couched in terms of absolute universals or necessities. Nevertheless, the TPH
serves as a useful tool for researchers by suggesting what the learning biases may be
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for children acquiring a language and therefore, the kinds of meaning components
that might influence children’s interpretations — even components that are not
directly encoded in the child’s target grammar.

Temporality is one of the handful of conceptual domains that is reliably gram-
maticized by languages, although the specific encodings vary dramatically from
language to language (see Dahl, 1985). Moreover, temporality is a multi-layered
domain involving event structure, perspective, aspectual information, and linear
ordering among other things (see Binnick, 2012). The breadth of this domain is too
large for the scope of this paper, and the current experiments will focus exclusively
on tense, that is, on the specification of the past, present, and future. More specif-
ically, they will focus on three dimensions of tense meaning that are commonly
grammaticized within a range of languages and therefore good candidates for the
TPH. These dimensions are the DEICTIC CENTER, an ASYMMETRY BETWEEN THE
PAST AND FUTURE, and the ENCODING OF TEMPORAL REMOTENESS (or distance)
from the deictic center.

Most formal accounts organize tenses around a DEICTIC CENTER (cf.
Reichenbach, 1947; Binnick, 1991; Klein, 1994, inter alia); usually that center is
the speaker’s time of utterance, which is also often linked to the present moment.
Past tenses refer to times occurring before the time of utterance and future tenses
refer to times occurring after the time of utterance. This type of organization is
not the only way one can define time. For example, many philosophers (and some
physicists) have argued that time is better understood without the deictic reference
point, as a simple linear sequence of moments with no special status for the speak-
er’s role within it (see, for example, Ludlow, 1999). Thus, while using a deictic center
is not a necessary way of encoding time, it is a common one across languages. In
addition, given that the current work will focus on children acquiring English, it
is worth noting that the deictic center is part of how English grammaticizes tense.

An ASYMMETRY BETWEEN THE PAST AND FUTURE manifests itself across the
world’s languages in a variety of ways. Most notably future markers in many lan-
guages, including English, are homophonous with markers of present tense and
modality (Comrie, 1985; Deo, 2012). In English, there are no verb auxiliaries or
morphological markers that exclusively express future meaning: all markers used
for the future are also, synchronically, used for other functions such as present tense
(the progressive go) or modality (will, shall). By contrast the English past tense has
distinctive forms (was, -ed). And, while it is true that English’s simple past tense
form conveys perfective aspectual meaning in addition to tense meaning, not all
past tense forms do so (e.g., was does not).

TEMPORAL REMOTENESS, where remoteness is calculated relative to the deictic
center, is also a common feature of many linguistic tense systems (Dahl, 1985;
Botne, 2012). For example, Washo (a native American language in the Hokan
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family) grammatically marks not only whether an event happened in the past, but
whether it happened within the past day (hodiernal -leg), previous to yesterday but
not too far away (-ay?), within the speaker’s memory (-gul), or beyond the speaker’s
memory (-lul) (Botne, 2012). Remoteness distinctions are found in both the past
and future tenses, although they are more common in the past tenses (Deo, 2012).
Note that for languages with remoteness marking, the specification is obligatory.
While a language like English certainly allows one to provide a precise temporal
distance (e.g., I wrote this sentence at 4:23 on October 18th), those distances are not
grammaticized in the language and are wholly optional; English does not directly
code remoteness within the grammatical system.

These three temporal elements, therefore, pass the first hurdle for the TPH:
they are all well described as being part of the grammatical systems in many of the
world’s languages. The next step is to consider whether any corroborating evidence
exists within the cognitive domain. By hypothesis, these elements are prevalent
because they reflect something “natural” about how we build these concepts and
so they should matter for children’s learning trajectories (and potentially also for
adults’ representations).

The strongest support for cognitive naturalness for any of these three temporal
concepts can be found for the idea that the past and future are asymmetric and
further, that the future is less well specified. For example, McCormack and Hanley
(2011) found that pre-school aged children were better at reasoning about the past
than the future, and Busby Grant and Suddendorf (2009) similarly found that three-
and four-year-olds are more accurate at locating events on a timeline for past times
than future times. There is more limited support for the cognitive underpinnings
of the other typological elements considered here. Suddendorf (2010) reviews ERP
research that found that adult brains show more activation when reasoning about
distal (i.e., remote) events than close ones. He argues that it takes more effort to
think about things that are not close to the immediate moment. Moreover, there is
also a long tradition going back to Piaget (1969) suggesting that children initially
reason better about the here-and-now (the present) than they do about more dis-
tant time periods. With respect to the deictic center, there is some evidence that
children as old as nine years may have difficulties using it when reasoning about
times. In various studies by Friedman (2002; Friedman, Garder & Zubin, 1995),
children located events along a road that corresponded to a timeline. A subset of
the children - including some 9-year-olds - interpreted the road in a non-deictic
fashion even after being explicitly told not to. These data, however, are difficult to
interpret as the critical cases involved cyclical daily events such as having breakfast.
The non-deictic responses arose when children put breakfast at the beginning of
the road (since it starts the day) instead of much further on (since children were
tested mid-day and their next breakfast was in the future). Cyclic reasoning may
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be especially difficult to do, but it is something that children must connect to their
deictically organized tense system; the fact that this integration takes years to ac-
complish suggests some dimension of this integration is quite difficult.

Overall, the existing work on temporal cognition does not provide particularly
strong evidence for the TPH and raises the possibility that the causal direction
between cognitive organization and language development goes the other way. An
alternative to the TPH is Slobin’s “thinking for speaking” hypothesis (e.g., Slobin,
1996). From this point of view, children are initially more open-minded about how
to conceptualize domains such as time, but through the process of learning their
native language they develop habits for how to think about the domain. This posi-
tion predicts that influences should be restricted to elements children are exposed
to (i.e., that are grammaticized in their native language). Moreover, it predicts that
these deep organizational influences will take time to be felt: it could take years
before a child’s target language organization has a strong influence on their habits
of cognitive organization.

One final literature to consider is work looking explicitly at children’s acquisi-
tion of tense meanings. Temporal morphology is among the earliest produced by
children (e.g., Brown, 1973) and its use appears to be coordinated with systematic
grammatical rules, as has been discussed in the Optional Infinitive debates (see
Poeppel & Wexler, 1993). Studies examining children’s ability to assign meaning
to tense markers suggest that children begin to make language specific mappings
before the age of 3 years (Valian, 2006) and that they have largely completed their
acquisition of grammatical tense by the age of 5 years across a variety of different
languages (Wagner, 2012; Maastricht & Hollebrandse, 2011; Weist, Atanassova,
Wrysocka, & Pawlak, 1999). All of the languages examined in detail have been or-
ganized around a deictic center, and so these data support the idea that children can
learn such tense systems in this time period. Interestingly, a recurring theme of the
literature has been that children’s performance is often facilitated by the inclusion
of a future tense form in the task (Weist, Wysocka & Lyytenin, 1991; Weist et al.,
1999; Wagner, 2001; Valian, 2006) suggesting not only that the future may have a
distinctive status in children’s early grammatical systems, but that it may be easier to
acquire; early facility with future forms is not obviously predicted by the typological
or cognitive results noted above but it could be a consequence of the less differ-
entiated nature of the future - if there’s less specificity to learn, it may be easier to
accomplish. No studies have explicitly considered how temporal remoteness might
influence children’s early tense understanding but this is hardly surprising given
that none of the languages closely investigated have grammaticized remoteness.

The current pair of studies investigated the TPH by asking whether children’s
temporal understanding was influenced by typologically common patterns even
when those patterns are not actually grammaticized in their own language. A
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timeline task was used in which children were asked to locate events along a line
with a pre-established deictic center. This task allows children to demonstrate their
understanding of three typologically prevalent temporal properties. The use of a
deictic center to organize temporal interpretations (a property that is grammati-
cized in the participants’ native language of English) would be shown by correctly
placing events relative to the established center. An asymmetry between the past
and future (a property that is debatably grammaticized in English) would be shown
by more correct event placements, either in isolation or in ordered pairs, in one
timezone (past or future) than the other. An influence of remoteness (a property
that is not grammaticized in English) would be shown by a differentiation in per-
formance as a function of how distant from the present time the event was/will be.

The timeline task is not without limitations. Children in the younger age group
(5-year-olds) have relatively little experience with timelines and this necessitated
a brief training session. Children in the older age group (8-year-olds) by contrast
have likely received some amount of explicit training with timelines in a school
setting. As shall be shown, these issues are of little practical importance: the younger
children did perform coherently on the task in general, making performance dif-
ferences between ages meaningful. One additional issue concerns the radically dif-
ferent size of the temporal intervals being mapped onto lines of identical length:
for example, across items, children located events from the recent past (e.g., eating
breakfast), the distant past (e.g., being a baby), and the mythic past (e.g., when
dinosaurs were on earth). Children were not provided with any instructions about
how to handle the range problem across items, however, a very conservative coding
strategy that simply considered regions of the line (rather than absolute distances)
was adopted to help counteract differences in range interpretations across items.

To assess children’s temporal interpretations with elements outside of the gram-
maticized tense system of English, children were tested with event descriptions that
required the child to make knowledge-based inferences about when the events
occurred, and they were also tested on a range of temporal adverbials. The adverbial
forms were all checked in the CHILDES database and all appeared in the speech of
multiple children. All the events used were chosen to reflect events children would
be reasonably familiar with (e.g., driving, being a baby) or had stereotypical asso-
ciations with (e.g., science fiction scenarios, famous historical periods). Informal
piloting confirmed that children had relevant associations to the events used.

A possible concern is that the distal future elements all had a science-fiction
aspect to them and suggested it might invoke a fantasy element for these items.
And indeed, all the pictures were chosen to encourage children to see the events
as very unlike the current day (e.g., the future robot cleaning one’s home was not
depicted as a Roomba, but more like Rosie of the Jetsons). The future is inherently
irrealis — by definition, it does involve possible worlds and an imaginative sense the
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past does not. To that extent, this problem is inherent in what it means to be part
of the future. However, in the analyses, the more mythic times were collapsed with
more “realistic” future/past times (being a baby, being a mom/dad) and inspection
showed that they did not pattern substantially differently from each other.

The dimension of language that the TPH is generally thought to depend on is
grammatical: grammars functionally organize a language to a much greater extent
than open class words within a lexicon. Grammatical tense systems clearly fall
within this dimension, and general descriptions of events clearly do not. Temporal
adverbs, however, potentially occupy an intermediate space. Investigations of chil-
dren’s understanding of temporal adverbs suggests that preschoolers understand
that they convey some kind of temporal information - but that it takes until chil-
dren are around 7 to 8 years old before most individual items are correctly mapped
onto specific temporal concepts (Shatz, Tare, Nguyen, & Young, 2010; Tillman &
Barner, 2015; but see Busby Grant & Suddendorf, 2011). This shift from a more
general temporal grouping to specific temporal understandings may explain why
temporal adverbs have inconsistently influenced how pre-school aged children in-
terpret grammaticized tense marking (Wagner, 2001; Valian, 2006). Within the
current context, the shift may also reflect development in children’s understanding
about exactly which temporal concepts are in fact being grammaticized in their
language. Adverbial expressions do permit a much wider range of temporal points
to be targeted (including points not grammaticized by the children’s target lan-
guage); however, given their intermediate status, adverbs will be analyzed separately
from the event descriptions whose temporal status depends on knowledge-based
inferences.

If the TPH is grounded in cognition itself, then any effects of common patterns
should arise regardless of whether children are tested with explicit linguistic ex-
pressions about time (the adverbials) or with general event descriptions. However,
it is also possible that the effects of linguistic typology are restricted to linguis-
tic items; if so, then the effects of the more common patterns may be seen more
strongly (or perhaps only) when children are tested with linguistic encodings of
time. By contrast, a “thinking for speaking” approach would more easily predict
that the presence of explicit linguistic elements would better foster habits that are
grounded in speech. More generally, the “thinking for speaking” position predicts
that children should not be influenced by features not grammaticized in their target
language (like remoteness) and in general, any effects of language structure should
be stronger as children get older and have more developed habits.
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2. Experiment 1
2.1 Participants

Participants were tested in a local science center. The Younger group consisted of 24
children (M = 5;7, 9 girls) and the Older group consisted of 10 children (M = 8;5, 8
girls). All children had English as their sole or dominant language.

2.2 Stimuli

The task was performed using a timeline consisting of a line approximately 7 inches
long with a large star in the middle (approximately 1 inch wide). Each trial used
a different line, so children always started with a fresh, blank timeline. Children
marked times by placing pictures (~1 inch wide) on the line. The pictures were
described in different ways depending on the phase of the task - in the Explicit
Linguistic phase, the picture depicted a potentially recurring event (e.g., having
a birthday party, playing with Lego blocks) combined with a specific temporal
descriptor (such as last year). In the General Event Description phase, the pictures
depicted events that were naturally anchored in time. The events were described
in terms of their content (e.g., “imagine this is a picture of you as a baby”) but no
specific temporal descriptors were added. That said, it frequently happened that the
experimenter added appropriate tense forms on the verb (“when you were a baby”)
so there was a limited amount of linguistic tense that occurred as well. The full set
of items and their descriptors are shown in Figure 1.

The target items ranged over the past, present and future times, reflecting the
three possible relations to a deictic center. Moreover, for the past and future times,
the items also ranged over levels of remoteness. Three remoteness divisions were
used. Very Close times (within a matter of minutes or hours) were used to target a
potential “vast now” period that might include quite loose boundaries of the present
time; Close times (within a matter of days or the week), and Far times (including
the span of a person’s lifetime as well as the mythic past and future) were chosen
to link to distances that are grammaticized in other languages (but not in English).
Note that typologically, many languages that grammaticize remoteness also com-
bine those levels of remoteness into a single marker. However, because the span of
a lifetime and mythic times are conceptually different, the data was inspected to
insure that the effects were not being driven primarily by one or the other of these
distances. In addition, one Unspecified level of remoteness was used for a subset
of items in the Explicit Linguistic phase that were described with markers that sig-
naled a deictic relationship but no specific temporal remoteness (e.g., plain tenses).
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Explicit Linguistic Adverbs/Tenses

Past Items Present Items Future Items

Did (unspecified) El Isdoing El  Is goingto do (unspecified) El
Before (unspecified) E2  Today E1  After (unspecified) E2
Just (very close) E1  This week E2  Soon (very close) E1l
A little bit ago (very close) E2  This year El  Inalittle bit (very close) E2
Yesterday (close) El Tomorrow (close) El
Last week (close) E2 Next week (close) E2
Last year (far) E1l Next year (far) E1l

Naturally anchored general event descriptions
Note that only a single Present Time item was used in both experiments: When you are sitting

with me.
Past Items Future Items
When you came to <museum  E1 (single) When you leave <museum El (single)
space> (very close) E2 (pair) space> (very close) E2 (pair)
When you drove here (close) El (pair) When you drive home (close) E1 (pair)
When you ate breakfast (close) E2 (single) When you go to bed (close)  E2 (single)
E2 (pair) El (pair)
When you wore diapers (far) El (single) When you are a mom or dad  El (single)
E2 (pair) yourself (far) E2 (pair)
When people wore togas (far) E1 & 2 (pair) When people drive E2 (single)
spaceships to work (far) El & 2 (pair)
When dinosaurs were on earth E2 (single) When robots clean our E2 (pair)
(far) El &2 (pair) homes (far) El & 2 (pair)

Figure 1. Stimuli used across both experiments. The temporal remoteness classification
for past and future items is indicated in parentheses; all present items were treated as
equivalently remote from the current time. The experiment in which the item was used is
indicated after each item. For the naturally anchored event descriptions, some items were
placed singly (single) and others were placed as parts of pairs (pair).

2.3 Procedures

All sessions began with a brief practice session about how to use the timeline.
Children were told that the star represented right now, the region to the left of the
star was where things have happened already and the region after the star was later
than now (note, specific adverbs were chosen based on Wagner, 2001, as well as
informal piloting). Children placed three pictures and received corrective feedback.
No additional feedback was given after the practice phase.
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Testing began with the Explicit Linguistic phase, in which children were pro-
vided with explicit temporal specifications to describe recurring events. Children
were told explicitly that the events recurred (e.g., “This is something the boy does
alot”) but the event itself was not described. Children also received one recurring
item with plain tense marking, but the tense bearing element received strong pro-
sodic stress (e.g., “Show me where it [the picture] goes for when the boy IS doing
it”) to encourage attention to the tense per se. Children located the recurring events
multiple times (e.g., “Show me where it goes for last year/this year/next year”), but
they received a new timeline for each picture placement. Children placed pictures
for 12 items in this phase.

Testing continued with the General Event Description phase which had two
parts. First, children were provided with a single picture and a description of it
that implied a particular time (e.g., people don’t currently wear togas, nor can the
children being tested currently drive their own cars). Children were asked to place
the picture on the timeline where it was supposed to go. Next, children were given
pairs of pictures and were provided with descriptions for each. They were asked to
place both pictures on the timeline. Children placed 5 single pictures and 4 pairs
of pictures.

2.4 Coding

For all experimental phases, the experimenter marked on the line where children
located the picture — the center of the picture was used as the chosen location
regardless of orientation. To code the time markings, a clear plastic template was
made that broke the line down into one-inch regions; these regions were given nu-
merical ranks with -3 being the left-most (or most distantly past) region, 0 being
the center star (or present time) and + 3 being the right-most (or most distantly
future) region. The template was laid over the child’s line and the location of the
child’s picture placement was given a numerical score corresponding to its region.
Placements on the border between two regions were given intermediate credit (e.g.,
1.5 indicated that the picture’s midpoint was on the line between regions 1 and 2).

In effect, this coding scheme gives a basic temporal rank ordering to children’s
temporal placements, where the size of the number signals remoteness from the
present, and the valence signals general time (negative numbers are past, positive
numbers are future, zero is present).

printed on 2/10/2023 7:11 AMvia . All use subject to https://ww. ebsco. conlterns-of -use



54  Laura Wagner

2.5 Results

2.5.1  Ability to use the timeline appropriately

The first analysis consisted of a validity check: do children understand how to use
a timeline in an appropriate fashion at all? The essential feature of a timeline is that
spatial distance should correspond to temporal distance. To check whether children
were sensitive to this overall fact, all the pictures used in the task were ordered tem-
porally from past to future; events happening at the same time (e.g., at the present
time) were given the same rank. Temporally unspecified items (e.g., plain tenses)
were ranked as very close to the present time. The ordering was established by dis-
cussion among the author and the two coders, but there was little disagreement.
This ordering was treated as the “objectively true” times for each event. Children’s
temporal choices for each picture were determined by where they were located on
the timeline. Significant positive correlations were found between the objectively
true ordering and the ordering on the timeline for all the items placed by the Younger
age group (Pearson’s r = .26, N = 572, p < .001) and by the Older age group (Pearson’s
r=.71, N =237, p <.001). Figure 2 shows the correlations for the children in both
Experiments 1 and 2. On the whole, these data show that children are indeed capable
of translating their temporal understanding into this spatial representation.
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Objective time ordering

Figure 2. Children’s use of the timeline

The Objective Time Ordering is the true temporal ordering of the items used with lower
scores being further in the past. The Average Timeline Region Score is the location

on the timeline where children placed that item with lower scores being further in the
past (zero represents the present timezone). All groups of children showed significant
positive correlations, reflecting veridical use of the timeline. Filled-in symbols/solid lines
represent children from Experiment 1 and Open symbols/dashed lines represent children
from Experiment 2; Squares/grey lines represent Older children (8-year-olds) and
Triangles/black lines represent Younger children (5-year-olds).
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2.5.2  Analysis of effects

The next set of analyses examined whether children understood time as organ-
ized around a deictic center. Each item was categorized as picking out a time in
the past, the present, or the future (for the paired event descriptions, each half of
the pair was treated as a separate item in this analysis); children’s answers were
coded as being on the central star (associated with the present), to the left of the
star (associated with the past) or to the right of the star (associated with the fu-
ture). Overall rates of correctness for all three timezones were very high for both
age groups, and most scores were above chance levels (see Table 1). A repeated
measures ANOVA was conducted using age group as a between-subjects variable,
cue phase (Explicit Linguistic vs. General Event Descriptions) and target timezone
(Past, Present, and Future) as the independent variables, and proportion correct as
the dependent variable. A main effect was found for age group (F(1, 32) = 27.12,
p < .001, partial eta® = .46) as the Older children out-performed Younger children
in general, but there were no significant interactions with age group as the overall
patterns of ease and difficulty were the same across ages. No main effects were
found between the Explicit Linguistic items and General Event Descriptions (F(1,
32) = 1.56, p = 0.22) or for the three timezones (F(2,31) = 0.84, p = 0.49), but there
was a significant interaction between those two variables (F(2, 31) = 4.11, p = .026,
partial eta? = .21). The interaction stemmed from the fact that while there was a
slight (non-significant) advantage favoring the General Event Descriptions over
the Explicit Linguistic cues for items in the past and present, but for the future
times, there was a significant advantage favoring the items with Explicit Linguistic
cues (M = .69) over those with General Event Descriptions (M = .56) (£(33) = 2.35,
p <.025). Thus, overall children are highly accurate in this task, and their ability
to reason temporally about the future was facilitated by having explicit linguistic
direction.

The paired Event Descriptions permitted two further analyses: First, did chil-
dren do better when the two items within the pair were in different timezones? To
the extent that the deictic center organizes temporal organization, it was predicted
that children would do better with pairs containing one item from the past and
one from the future relative to two past items or two future items. A repeated
measures ANOVA was conducted with the independent variables of age group and
time-pairings (Both Past, Both Future, One Past & One Future). Results showed
that there was improvement with age (F(1, 32) = 12.69 p < .001, partial eta? = .28)
but no interaction between age group and time pairings. However, there was a
significant main effect of type of time pairing (F(2, 32) = 9.98, p <.001, partial
eta? = .24). Post-hoc paired t-tests showed that children were more likely to be
correct when the two items crossed the deictic center with one in the past and one
in the future than when both items were in the past (#(33) = 3.4, p = .002) or both
items were in the future (#(33) = 5.2, p <.001). There was no difference in overall
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Table 1. Summary of accuracy scores for both experiments

The overall accuracy for correct timezone placement for the different conditions across
both age groups and both experiments (standard errors in parentheses). Asterisks mark
values that are significantly different from chance (p < .05), which was set at .33 reflecting
the three major timezones of past, present and future. All non-significant results are high-
lighted. For paired event descriptions, each picture was coded separately.

Mean Timezone Accuracy

5-year-olds 8-year-olds
Exp1 Exp 2 Exp1 Exp 2
Linguistic Past Far .74 (.09)% n/a 9 ()* n/a
Ttems Close 58 (L1)* .68 (L1)* 9 (1D)* 77 ((12)*
Very Close .29 (.09) .36 (1) .6 (.16) 77 ((12)%F
Unspecified .67 (.09)* .55 (.1) 9 (.1)* .85 (L1)*
Present 51 (.07)* 45 (1) .77 (.09)* .46 (.14)
Future Very Close 57 (L)X .32 (.1) 7 ((15)* .69 (.13)%
Close 61(1*  45(1) 9(ID* .92 (.08)*
Far .78 (.09)* n/a 9 (1)* n/a
Unspecified .5 (.1) 45 (.1) 9(1)* 77 (12)%*
Event Past Far .60 (.06)* .61 (.07)* .9 (.05)* .87 (.08)*
Descriptions Close 7109 72 (.1)* 9(1)* 84 (L1)*
Very Close .52 (.08)* 72 ((1)* .85 (.07)* 77 ((12)*
Present 63(1)*  55(.1) 1.0 (.0)* 1.0 (L0)*
Future Very Close .52 (.08)* .95 (.05)* .95 (.05)* .92 (.08)*
Close 25(09)  55(.1) 6(2) 92 (.08)*
Far 56 (08)* .57 (.06)* 93 (.04 .83 (.07)*

deictic accuracy (that is, getting the pictures on the correct side of the timeline)
between the all-past and all future items (#(33) = 1.7, p = .10). Also note that the
paired items crossing the deictic center did not all create a larger objective temporal
distance between the two items and children performed virtually identically with
items that were maximally distal from each other (“people dressed in togas” vs.
“when people have robots clean their homes”) and minimally distal from each other
(“when you drove here” vs. “when you drove home”). What facilitates children’s
performance is having the deictic center temporally located in between the events.

The paired event descriptions also allowed for the examination of children’s
ability to correctly order the two events in a linear sequence. For the pairs where
one item was in the past and the other was in the future, the timezone accuracy
score is equivalent to linear ordering success: if children correctly placed the past
item in the past timezone and the future item in the future timezone, then they
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also by definition provided the correct linear order of the items. This analysis asks
whether children differentiated pairs with respect to their linear ordering within
a timezone: were children better (or worse) able to sequence two past items com-
pared to two future items? The linear sequence was coded as being correct based
on whether the linear order of the items was appropriate (e.g., “When dinosaurs
were on earth” should precede “When you wore diapers”), but did not consider the
actual distance between the items. A repeated measures ANOVA was conducted
with the independent variables of age group and time-pairings (Both Past vs Both
Future) and the dependent measure of linear sequencing accuracy. Results showed
no effect or interaction with age group, but a significant effect of the time-pairing
(F(1,32) = 7.72, p < .01, partial eta? = .194). Children were more accurate in order-
ing two past items (M = .76) than two future items (.41). Children were better able
to make precise judgments about the past than the future.

The final analysis asked how the temporal remoteness of the items influenced
children’s performance. A modified version of the initial omnibus ANOVA was
conducted. This version also used the independent variables of age group and type
of cue (Explicit Linguistic vs. General Event Description) and the dependent vari-
able of timezone accuracy. However, the three remoteness levels were also used as
independent variables (Very Close, Close, and Far); moreover, as these levels were
only defined for the past and future times, only those times were included as levels
in the analysis. In addition, plain tenses (which lack any remoteness value), were ex-
cluded from the analysis!. Not surprisingly, this analysis reproduced the previously
noted main effects of age group (Older children out-performed Younger children)
and the interaction between cue type and timezone resulting from the difference
between the cue types in the future timezone. In addition, this analysis found a
main effect for temporal remoteness (F(2, 31) = 7.67, p = .002 partial eta® = .33) as
well as an interaction between remoteness and timezone (F(2, 31) = 5.0, p = .013
partial eta? = .24) and a three-way interaction between remoteness, timezone, and
cue type (F(2, 31) = 4.07 p = .027 partial eta® = .21). Overall, the most distal (Far)
items were the most accurate, and children performed significantly better with
them than either the Close items (#(33) = 2.3, p = .026) or the Very Close items
(t(33) =4.7, p < .001). However, as the interactions suggest, this effect was driven
in large part by the fact that two specific cases were significantly lower than the
others (paired ¢-test p-values ranged from .001 to 032): children were significantly

1. Paired t-tests were conducted to see how the plain tense items compared to the linguistic
items with more precise temporal specification. The unspecified items received an accuracy score
of .68 which was not statistically different for either age group from any level of specified linguistic
remoteness.
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less accurate with the General Event Descriptions for Close Future times (e.g., when
you go to bed) and with Explicit Linguistic items for Very Close Past times (e.g.,
She just did it) although those two items were not significantly different from each
other (#(33) = 0.3, p =.7). Although these conditions were the primary drivers of
significance, it is worth noting that the overall pattern within both timezones and
with both cue types is for increasing accuracy with increasing distance from the
present time.

2.6 Discussion

These children showed significant improvement with age: Relative to the 5-year-
olds, the 8-year-olds showed more precise use of the timeline (as seen in the higher
correlation between their picture placements and the objectively true times), and
they were more likely to place items in the correct overall timezone (past, present,
or future). This improvement, however, should be seen in the context of 5-year-olds’
overall high rates of success in using the correct overall timezone and significant
positive correlation with the objective times of the events. More importantly, it
should be seen in the context of the complete absence of interactions of age with the
other factors: the influences of the deictic center, event remoteness, and differential
ordering in the past and future were qualitatively the same across the age groups.
Consistent with the TPH, children may get better at the task, but the influences of
the temporal components are already in place for the younger age group.

The data also support several other predictions of the TPH. The children were
influenced by the deictic center, as seen by their ability to correctly locate events
with respect to it, and by the fact that they were better able to locate pairs of events
when the items crossed the deictic center compared to when both were on the
same side of it. Children also demonstrated an asymmetry in their past and fu-
ture understanding, as seen by the fact that they were more likely to get the linear
order correct for two paired items in the past than in the future timezone. Most
strikingly, even though the children were acquiring a language (English) that does
not grammaticize remoteness, the children nevertheless were influenced by how
remote the event was from the deictic center. Specifically, the children were more
accurate in locating items in the correct overall timezone when the item was linked
to a time far from the deictic center than when it was linked to times close or very
close to the center. Thus, even though the English grammatical tense system treats
near and far past events as equivalent (Mary wore a hat yesterday/1000 years ago)
these children - like many other languages of the world - did not.

One piece of data that suggests that temporal organization might be influenced
by something more along the lines of the “thinking for speaking” approach is the
fact that children’s accuracy in locating future events in the correct general timezone
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was better with explicit linguistic temporal adverbials than without them. It is inter-
esting to note, though, that language appears to help in organizing a dimension of
time which the TPH suggests would be less well defined through cognitive biases.

3. Experiment 2

One potential concern with Experiment 1 is that a limited number of items were
used and the effects may depend on those specific words and events rather than
the more general features they embodied. Experiment 2 is a conceptual replica-
tion of Experiment 1. It uses the same task and procedures, and even a few of
the same items. However, it also uses all new Explicit Linguistic items, which will
help determine if children’s abilities are linked to the more abstract features of the
items. Moreover, in the General Event Description phase, in addition to using a few
new items, it also re-arranges how the paired event descriptions were matched up.
Experiment 1 found an advantage for pairs in which the items were on different
sides of the deictic center, but it is also possible that those pairs simply involved
particularly easy items to locate. Every paired item that was in a highly successful
configuration from Experiment 1 has been switched to be in a configuration that
was found to be more difficult in that experiment. Again, the intention is to insure
that it is the abstract temporal configurations that matter and not the specific items.

3.1 Participants
Participants were tested in a local science center. The Younger group consisted of 22

children (M = 5;6, 13 girls) and the Older group consisted of 13 children (M = 8;5,
9 girls). All children had English as their sole or dominant language.

3.2 Stimuli and procedures
The procedures used in this study were identical to those used in Experiment 1. The

stimuli consisted of the same types of items, but as noted, new specific linguistic
terms were used (see Figure 1) and new arrangements of the events pairs were used.

3.3  Results
The same analyses were conducted with these data. Figure 2 shows the correlation

between children’s placements and the objectively true temporal ordering of the
events. As with Experiment 1, significant positive correlations were found between
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these two measures for both the Younger children (Pearson’s r = .23, N = 440,
p <.001) and the Older children (Pearson’s r = .65, N = 260, p < .001).

A repeated measures ANOVA was conducted using age group as a
between-subjects variable, cue phase (Explicit Linguistic vs. General Event
Descriptions) and timezone (Past, Present, and Future) as the independent vari-
ables, and proportion correct as the dependent variable. A main effect was found
for age group (F(1, 33) = 13.60, p < .001, partial eta? = .29) as the Older children
continued to out-perform the Younger children in general; there was also a main
effect for cue type (F(1, 33) = 18.27, p < .001, partial eta? = .36) with children doing
better overall with the General Event Descriptions than the Explicit Linguistic cues.
The only significant interaction was the full 3-way interaction of all the variables
(F(1, 33) = 3.88, p = .031, partial eta? = .20) which was driven by the fact that the
Younger children did unaccountably badly with the General Event Description
item involving the Present time while the Older children achieved a perfect score
with this item. This effect does not have a principled explanation (the identical item
was used in Experiment 1 and did not cause problems) and appears to be a local
anomaly. It is worth noting that when the present time items are omitted from this
analysis, the main effect for cue phase remains (children overall did better with the
General Event Descriptions) but the interaction does not.

The analysis of the paired event descriptions yielded somewhat different effects
from Experiment 1. A repeated measures ANOVA with time pairing (Both Past,
Both Future, and One Past & One Future) found a main effect for age group (F(1,
33) = 13.00 p < .001, partial eta® = .28) and time pairing (F(2, 32) = 5.21, p < .011,
partial eta® = .25) and an interaction between the two (F(2, 32) = 6.17, p < .005,
partial eta? = .28). Follow-up analyses showed that Older children succeeded with
all time pairings (means ranged from .85 to .88 correct) but that Younger children -
similar to Experiment 1 — were more accurate with pairs that crossed the deictic
center relative to pairs where both items were in the past (#(21) = 5.1, p <.001) or
in the future (#(21) = 4.1, p <.001). However, unlike in the last study, there was
no difference in how accurately the children linearly ordered the items in the past
and future times for either the Younger children (#(21) = 0.9, p = .38.) or the Older
children (#(12) = 0.81, p = .44.). Comparing across the two studies, it appears that
children did equivalently well (or rather, badly) at ordering the all-future items
(t(67) = .14, p = .71.) but their performance dropped in Experiment 2 for ordering
the all-past items (£(67) = 8.89, p = .004).

The final analysis incorporated remoteness information. As with Experiment 1,
present time items were omitted as were linguistic items with no specified tempo-
ral distance (e.g., before, after). Because only two remoteness levels (Very Close

2. Aswith the previous study, these unspecified linguistic items received intermediate accuracy
scores which did not statistically differentiate them from any of the specified remoteness levels.
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and Close) were used in both the cue conditions the omnibus repeated measures
ANOVA used just those two levels of remoteness, along with the independent
variables of cue type (Explicit Linguistic vs. General Event Descriptions, timezone
(Past vs. Future) and age group; the dependent variable was timezone accuracy.
This analysis found a main effect for age group (F(1, 33) = 8.25, p = .007, partial
eta? =.20) and several interactions with age group all of which stemmed from the
fact that Older children performed almost at ceiling and all the condition differ-
ences depended on Younger children. Therefore, a second ANOVA looking just at
the Younger age group found these children were more accurate with the General
Event Descriptions than the Explicit Linguistic items (F(1, 21) = 16.30, p = .017,
partial eta® = .43). No other main effects were significant but there was a signifi-
cant interaction between cue type and remoteness (F(1, 21) = 12.05 p = .002, par-
tial eta? = .37) and between time and remoteness (F(1, 21) = 5.50, p = .03, partial
eta? = .21). Inspection of the data suggested that these interactions arose because
the Younger children did particularly well with the Very Close Future items in the
General Event Descriptions, and this intuition was confirmed by post-hoc t-tests
(p’s ranged from .001 to .06). In addition, a further ANOVA conducted just within
the General Event Descriptions found that the most remote (Far) items in this con-
dition patterned consistently with the intermediately remote (Close) items across
the board.

3.4 Discussion

With the change of specific items, Experiment 2 was able to replicate some — but not
all - of the results from Experiment 1. One overall general difference between the
studies was the fact that the 5-year-olds failed to perform above chance on many of
the linguistic items and thus performed worse overall compared to Experiment 1;
similar declines were not seen with the general event descriptions, however. With
respect to the TPH, one of the new results provides extra support. In Experiment 2,
5-year-olds again located pairs of events better when the deictic center was between
them, but the 8-year-olds no longer showed that effect (they were effectively at ceil-
ing). The fact that the influence of a potential cognitive bias (the desire to organize
time around a deictic center) can decline with age supports the notion that the
bias guides the learning process and is not the outcome of the process. By contrast,
unlike the previous experiment, Experiment 2 found no asymmetry between the
past and future and no effects of remoteness. Given that remoteness is the best test
of the TPH because it is the only temporal feature that is not grammaticized in
English, the lack of effect speaks against the hypothesis. Indeed, these results sug-
gest that children’s ability to interpret remoteness is more ad hoc and dependent
on the specific arrangement of events and linguistic items used.
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4. General discussion

The TPH states that common grammatical patterns across languages arise funda-
mentally from the same biases in cognition that guide early language development.
Cross-linguistic studies of linguistic typology can thus provide working hypotheses
about what concepts children may use, regardless of the specific elements in their
native language. Three typologically prevalent temporal elements were investigated
using a timeline task: the use of the deictic center to organize time into a past, pres-
ent, and future; an asymmetry between the past and future times; and the use of
temporal remoteness from the present moment as an organizing metric. The first of
these elements is clearly used to organize the English temporal system, the second
is potentially instantiated in English, and the third is not grammaticized in English.

The results showed that children as young as five years old can appropriately
use a timeline and understand a range of temporal adverbs and general event de-
scriptions. However, their performance on the task provided only limited support
for the TPH. The children showed strong understanding that time was deictically
organized - they correctly placed items in the past, present, and future times, and
their ability to linearly order pairs of events was improved when the deictic center
could be used as an intervening anchor point. However, such results are weak evi-
dence for the TPH as the use of a deictic center is not only common typologically,
but it is also a part of the grammatical system of the language the children are learn-
ing. For the typological patterns that are not as fully grammaticized in English (the
asymmetry between past and present) or not grammaticized at all (remoteness),
the data was far more ambiguous: Experiment 1 found support for the idea that
children’s past and future representations are asymmetric (with past being better
understood) and also that their ability to correctly place events into the past, pres-
ent or future timezones was influenced by temporal remoteness (with more distal
items being more accurately located); however, Experiment 2 failed to replicate
these latter two findings. Thus, it is still possible that children’s understanding of
English is influencing their performance, but less likely that non-English patterns of
organization — however typologically prevalent — are guiding their understanding.

This failure to replicate for the non-English elements lends support to the al-
ternative “thinking for speaking” position because it shows that children are being
influenced by their own native language’s organization (and not by other common
means of organizing time in language). Moreover, this point of view is also sup-
ported by another core dimension of these results, namely that specifics matter. The
differences between the two experiments were all in the specific items - slightly
different adverbials and different combinations of specific items within the task.
While these small changes did not influence the importance of the English instan-
tiated dimension of using a deictic center, they did change the influence of the
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non-English related temporal dimensions on locating the events. The acquisition of
specific adverbs is a protracted process (see Tillman & Barner, 2015) and as noted
previously, these items have an intermediate status with respect to the grammar.
For these items to develop the habits necessary to guide “thinking for speaking”
would take time and even so, might develop on a word-by-word basis as the differ-
ent adverbials differ in terms of complexity and frequency. Thus, the “thinking for
speaking” alternative predicts that the specific adverbials should matter in this task.

However, the “thinking for speaking” position does not predict the pattern
of results found in Experiment 1 nor does it explain the typological prevalence of
an asymmetry between the past and future tenses nor the use of remoteness as a
temporal organizer more generally. Perhaps a third alternative is in order. Cognitive
biases can be conceptualized in many different ways and it is possible that a more
computationally oriented perspective would be helpful. Temporal elements which
are typologically common may not arise because of some a priori conceptual bias
to organize time around those dimensions but may instead reflect local maxima in
any system designed to express time. As such, these local maxima might influence
children’s temporal organization but their effects would be expected to be fleeting
and fragile, as they would need to compete with a strong external signal, namely the
actual temporal organization of the child’s language. These ideas are speculative, of
course, but they suggest fruitful lines of ongoing inquiry.

There is an old story about a drunk looking for her keys on a dark street un-
derneath a streetlamp. When asked why she is looking there (of all places) she
replies “Because that’s where the light is” One of the hardest aspects of studying
the relationship between cognitive biases and language development is identifying
elements that are not in the direct spotlight of the child’s target language. The TPH
is a way of adding a streetlamp that can widen our hypothesis space. The current
data provided equivocal evidence that the keys to understanding the cognition that
undergirds temporal semantics are actually lying in this particular patch of light,
but the general approach has expanded the possible places we could look for them.
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Appendix of supplementary resources

There are many resources available to learn more about the typological variety of the world’s
languages - for temporal systems as well as other dimensions of language. The links below pro-
vide a good starting place:

Typological Tools for Field Linguists: The Tense, Moods and Aspect Questionnaire
From the Department of Linguistics at the Max Planck Institute for Evolutionary Anthropology:
<https://www.eva.mpg.de/lingua/tools-at-lingboard/questionnaire/tma_description.php>

The World Atlas of Language Structure

(Search for “tense” as a name under the Features tab to see temporal language information)
<http://wals.info/>

Ethnologue Website

(Search under the Languages tab to see the languages described)
<https://www.ethnologue.com>
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CHAPTER 4

Semantic features of early verb vocabularies

Sabrina Horvath!, Leslie Rescorla! and Sudha Arunachalam’
iBoston University / iBryn Mawr College

Much research has asked why verbs are difficult to acquire, and how toddlers
nevertheless acquire them. Still, we know little about what kinds of verb mean-
ings are easy or difficult to acquire. We revisit Rescorla and colleagues’ data on
vocabulary knowledge in toddlers acquiring English, Italian, Greek, Korean, and
Portuguese measured using the Language Development Survey. We coded the
survey’s verbs for several semantic features to determine which features predict
appearance in toddlers’ vocabularies. For English, manner and result verbs were
equally well known across samples, but verbs labeling durative events and events
with fewer event participants were more likely to be known than those labeling
punctual events and events involving more participants. Similar trends held in
the other languages.

Keywords: vocabulary composition, verbs, lexical semantics, verb learning,
cross-linguistic, language development survey

1. Introduction

Acquiring the meanings of verbs is a notoriously difficult challenge for young learn-
ers for several reasons, including the complexity of the meanings they encode (e.g.,
Gentner, 1978) and the difficulty of identifying the intended referent simply by
observing the world when a new verb is uttered (e.g., Gleitman, 1990). However, the
trajectory of verb acquisition appears far from arbitrary; young children typically
acquire similar verbs early on (e.g., Naigles et al., 2009). Several factors are likely
to affect whether a verb will be easy or difficult to acquire, such as its frequency in
the input (Goodman, Dale, & Li, 2008), the frequency and diversity of contexts in
which it appears (e.g., Naigles & Hoff-Ginsberg, 1998), and the imageability of the
concept it labels (e.g., Gillette, Gleitman, Gleitman & Lederer, 1999; Ma, Golinkoft,
Hirsh-Pasek, McDonough & Tardif, 2009).

Here, we focus in more detail on the semantic properties of verbs and the
concepts they denote as potential indicators of how likely a verb is to occur in the
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early lexicon. For example, we might predict that verbs denoting fleeting events are
more difficult to acquire than verbs denoting long-lasting events, as there is simply
less time to observe them. As yet there are no systematic studies of which kinds
of meaning are easiest to acquire, nor do we know how universal such patterns
might be across typologically different languages. Here, we take a first pass at these
questions by investigating 2-year-old toddlers’ verb vocabularies in a large sample
of English-acquiring toddlers as well as toddlers acquiring Greek, Italian, Korean,
and Portuguese to determine whether certain semantic features are more widely
represented than others. Our data set comes from Rescorla’s (1989) Language
Development Survey, a parent report vocabulary checklist adapted for each of these
languages.

In addition to analysis of parent reports of vocabulary, methods used to un-
derstand the composition of toddlers’ early lexicons include experimental novel
verb learning studies and diary studies. For the youngest toddlers, many stud-
ies have asked about the difficulty of acquiring verbs as compared to nouns, and
whether such difficulty is universal or language-specific (e.g., Bornstein et al.,
2004; Imai et al., 2008; Tardif, 1996; Tardif, Gelman, & Xu, 1999; Waxman et al.,
2013). One factor invoked in such discussions is the different kinds of concepts
to which (early-acquired) nouns and verbs typically refer; for example, Gentner
(1982) argued that nouns are easier to learn because they often refer to concrete
entities, whereas verbs often refer to relational concepts. But even within a gram-
matical category, different types of concepts are represented. For example, verbs
can label states as well as actions, and even action verbs can differ in a variety of
meaning-related features. For this reason we think it necessary to look at different
types of verb meaning rather than only grammatical distinctions between nouns
and verbs (e.g., Maratsos, 1990).

Some semantic properties of early verbs have been studied in prior work, albeit
in a scattered way. For example, imageability of the concept being labeled relates
to ease of verb acquisition (e.g., Gillette et al., 1999; Ma et al., 2009), and verbs de-
scribing mental states may be particularly difficult to acquire for this reason (e.g.,
Papafragou, Cassidy, & Gleitman, 2007). Similarly, concrete action verbs may be
more easily acquired than verbs labeling abstract concepts (e.g., Bassano, 2000).
Novel verb learning studies, too, have used a variety of verb and event types, but
different types are rarely contrasted within a single study (Naigles & Kako, 1993 is
an important exception, as is Scott, Gertner, & Fisher, this volume). Perhaps the best
studied semantic notion with respect to ease of acquisition in English-acquiring
toddlers is whether a verb encodes a manner or a result of action. To date, however,
this literature is conflicted, as we will see below.

Central to our approach is the inclusion of data from a variety of languages.
Despite linguistic and cultural differences, studies examining the composition of
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the lexicon, often using a vocabulary checklist, have found similarities in the words
and word types that are early acquired across languages (e.g., Bornstein et al., 2004;
Dale & Goodman, 2005). However, when it comes to specific verb types, we know
little about the extent to which there are cross-linguistic similarities or differences.
A notable exception to this is in the domain of manner and path verbs; this distinc-
tion has garnered much interest in the literature and has been the focus of much
cross-linguistic research (e.g., Allen et al., 2007; Berman & Slobin, 1994). In the case
of manner and path, because languages have a strong tendency to lexicalize one or
the other, the expected outcome (and indeed the consistent finding) of such studies
is that children have a bias corresponding to the bias evident in their language. In
the current study, we examine dimensions that are not manifested in wholly or
systematically different ways in the typologically different languages under inves-
tigation to ask whether within each language, some verb types appear in greater
numbers than others, and whether such patterns are consistent across languages.

The specific semantic dimensions we investigate are: whether the verb encodes
amanner or a result (e.g., clap vs. close); whether the verb describes events that are
typically durative or punctual (e.g., read vs. cough); and the number of (semantic)
event participants involved in the event the verb denotes (e.g., 1: nap, 2: eat, 3:
bring). These distinctions are expected to provide insight into what kinds of se-
mantic representations are easy to form.

1.1 Our dataset: Data from the language development survey
(Rescorla, 1989)

Rescorla’s (1989) Language Development Survey (LDS) is a parent-report ques-
tionnaire of expressive vocabulary development designed to screen for language
delay. Parents complete a 310-word checklist of expressive vocabulary, in addition
to information about the toddler’s family and medical history. The LDS has been
shown to be a reliable and valid instrument (Rescorla, 1989). Normed on a U.S.
national probability sample of 274 toddlers (Rescorla & Achenbach, 2000), the
checklist has been adapted for use in several other countries.

For this study, we revisited the data collected by Rescorla and her colleagues,
focusing on 45 verbs in the checklist. In addition to the English data, we analyzed
data from five other language samples, reported originally for Greek in Papaeliou
and Rescorla (2011), for Italian from two different regions — North Italy and Rome -
in Rescorla, Frigerio, Sali, Spataro, & Longobardi (2014), for Korean in Rescorla,
Lee, Oh, & Kim (2013), and for Portuguese in Rescorla, Nyame, and Dias (2016).
In all cases, Rescorla and her team carefully translated and adapted the LDS to be
culturally and linguistically appropriate. Overall, they noted considerable similarity
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in their U.S. and other samples with respect to number and types of words known
by toddlers, setting the stage to ask more fine-grained questions about whether
the same is true for verbs specifically and for specific semantic categories of verbs.

We chose to use data from the LDS for two reasons. First, the survey methods
allowed for a much larger data sample than can be typically achieved through ex-
perimental paradigms or diary studies. Second, the survey questionnaire allowed us
to study what children are doing naturally in the process of language development,
as opposed to what they do in laboratory contexts.

2. Methods
2.1 Participants

The U.S. sample included 274 toddlers (133 males, 141 females) ranging in age from
18 to 35 months (mean age 26 months, SD 5 months). The toddlers were further
grouped by age. The youngest group ranged from 18 to 23 months, the next from
24 to 29 months, and the oldest from 30 to 35 months. For detailed sample infor-
mation, see Rescorla and Achenbach (2000). On average, toddlers knew 53% of the
verbs on the checklist, but this varied widely across the age range, with many of the
youngest toddlers knowing none and many of the oldest knowing all of the verbs.

The sample sizes and mean age for all language groups are listed in Table 1.
All toddlers were ages 18 to 35 months of age, with the exception of two from the
Korean sample, one who was 16 months and the other 17 months. We excluded a
small number of toddlers from the Greek sample who were over 35 months of age.

Table 1. Sample size and mean age

English  Greek Italian Italian Korean Portuguese
(North Italy) (Rome)

Total 274 260 324 175 2191 198
Male 131 127 168 93 1162 114
Female 141 133 156 82 1029 84
Youngest age group 101 40 86 48 807 49
(18 to 23 months)

Middle group 90 78 126 60 831 70
(24 to 29 months)

Oldest group 83 142 112 87 553 79

(30 to 35 months)
Mean age (months) 26.3 29.1 27.0 27.3 26.0 27.2
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2.2 Verbs

Though we used the LDS checklist’'s own designation of “action” words to deter-
mine which words to include in our list of verbs, we excluded “dinner;” “down,”
“lunch,” “outside;” “pattycake;” “peekaboo,” and “up” because they are not realized as
verbs in adult speech. Note that the “action” words category of the checklist includes
stative as well as eventive verbs. There were words in other sections of the checklist
that in English have identical phonological forms for both nouns and verbs (e.g.,
snow, swing). We excluded these from our analyses because the forms for these in
some of the other languages in our sample contained unambiguous morphological
cues signaling their grammatical category. We only studied verbs that appeared on

all languages’ checKklists.

2.3 Semantic dimensions

We coded each verb on three dimensions: whether it encodes a manner or result,
whether the event it labels is punctual or durative, and the number of event partic-
ipants typically associated with its referent.

2.3.1  Manner vs. result

The distinction between manner and result verbs has garnered significant atten-
tion in the study of verb acquisition. However, the results of these studies do not
clearly indicate a single trajectory. Some evidence suggests that toddlers’ early pro-
ductions demonstrate a bias for result meanings. Even at the one-word stage, the
result components of events appear to be salient for toddlers. Across languages,
early words express meanings like “all gone” or “all done” (e.g., Gopnik & Meltzoff,
1986; Behrens, 1993; de Lemos, 1981) and particles like “up” are used to express
changes of state (e.g., Clark, 1995; Clark, Carpenter, & Deutsch, 1995; Greenfield
& Smith, 1976; Penner, Schulz, & Wymann, 2003; Tomasello, 1992). Once toddlers
begin to use verbs to express state changes, result verbs are commonly attested.
Huttenlocher, Smiley, and Charney (1983), for example, found that a majority of
the verbs used by 2-year-olds were result verbs.

On the other hand, Gentner (1978) and Gropen, Pinker, Hollander, & Goldberg
(1991) reported a manner bias; they found that children showed better command
of the meanings of manner verbs than result verbs, often mistakenly incorporating
a manner meaning into their representations for result verbs (e.g., construing fill as
entailing pour). Similarly, Bowerman (1982) found more argument structure errors
with result verbs than manner verbs. One explanation for this is that children had
more difficulty encoding appropriate meanings for the result verbs. Forbes and
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Poulin-Dubois (1997) found that toddlers under 2 years of age view manner as
crucial to the meanings of familiar verbs; they were reluctant to extend familiar
verbs — even those with resultive meanings, like “pick up” - to situations involving
a different manner than their first training exemplar.

Novel verb learning studies testing extension of novel verb meanings to new
situations have had mixed results. Behrend (1990) presented 3-year-olds with novel
verbs in the context of a scene depicting both a manner and a change of state. When
asked to extend the verbs to new events, children were more likely to extend them to
actions with a different manner of motion from the original than a different result
state, suggesting that they construed the result state as critical to verb meaning.
However, when asked to name actions, the 3-year-olds were more likely to choose
averb encoding the manner of the action rather than result when both were appro-
priate. In contrast to Behrend’s (1990) findings, Forbes and Farrar (1995) found that
both manner and result meanings could be extended in a novel verb learning task,
dependent on the variability (or lack thereof) among multiple learning opportuni-
ties. One important consideration for novel verb studies is whether children find
particular kinds of meaning to be better candidates for what is being labeled by an
unfamiliar verb. Choi and Arunachalam (2013) argued that, despite the fact that
Korean more often labels path in lexical verbs and manner in satellite phrases (e.g.,
Choi & Bowerman, 1991), young Korean learners nevertheless preferentially assign
manner meanings to novel verbs because it is easier to imagine a new manner of
action than a new path of movement. A similar situation may hold for manner vs.
result meanings, because although there may be many ways of doing something
(manners), the number of possible outcomes (results) is limited.

Given the conflicting literature, it is unclear whether children have manner or
result biases in early vocabulary development. Our approach in the current study
offers a new perspective to this issue. We analyze data from a large data set - alarge
number of participants, and a large number of (familiar) words in each of several
languages — and we ask about toddlers’ existing productive vocabularies rather
than examining the vagaries of a novel word learning context, in which it can be
extremely difficult to equate the salience or naturalness of the manner and result
components being depicted.

To pursue this, we coded the verbs on the LDS for whether they lexicalize
manner or result. Fortunately for the purposes of this investigation, the manner vs.
result distinction is well studied, particularly by Levin and Rappaport Hovav (e.g.,
1991, 1995, 2013), who have noted a number of reflexes of manner vs. result en-
coding in argument realization patterns such as the appearance of manner, but not
result verbs, in the conative alternation (e.g. John hit at the wall / *John broke at the
wall) (see also Fillmore, 1970). They have also argued that manner and result are in
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strict complementarity; that is, a verb can encode only one of these two components
(but see Beavers & Koontz-Garboden, 2012; Husband, 2011; Rissman, 2015). For
our coding, we used diagnostics in Beavers and Koontz-Garboden (2012) (e.g., if it
is possible to deny the result of an action, the verb must be a manner verb, as with,
I'walked, but nothing happened, but not with #I closed the door, but nothing hap-
pened). We excluded stative verbs and verbs whose semantics we considered unclear
on this basis, or whose semantics have been explicitly discussed in the literature and
argued to be polysemous — notably, “cut” (Levin & Rappaport Hovav, 2010, 2013).

Although languages may differ in their specific representations of appar-
ently translation-equivalent verbs, for present purposes we extend the coding for
English to these other languages as an approximation. We await the development
of language-specific diagnostics for each of the languages in our sample before
refining our categories.

2.3.2  Durative vs. punctual

If learning the meaning of a verb requires that a child match the linguistic referent
to the action it denotes, one complication of verb learning particularly is the ephem-
erality of many actions. For example, if a toddler hears, “Look! The boy’s gonna
kick the ball!” but fails to quickly orient to the soccer player, she may not witness
the kicking, and may thus miss an opportunity to acquire the verb’s meaning. We
predict, then, that verbs describing typically durative events will be more easily
acquired than verbs describing punctual events. This is, of course, a hypothesis
about averages; any given verb may not fall into this pattern. For example, although
breaking is a punctual event, the resultant change of state can be quite salient.
(The verb “break” is not on the LDS, although norms for the MacArthur-Bates
Communicative Development Inventory suggest that it is relatively early acquired
(Dale & Fenson, 1996).) To date, we are aware of only one study that has exam-
ined this distinction between punctual and durative actions (Abbot-Smith, Imai,
Durrant & Nurmsoo, 2017), which found that children have difficulty learning
verbs that describe punctual events.

We coded the verbs on the LDS as “durative” or “punctual,” again omitting
verbs that were stative or difficult to code along this dimension. Punctual verbs
are either incompatible with or receive iterative interpretations when they occur
with temporal expressions that denote a protracted duration (e.g., #The glass broke
for two hours). Note that the durative vs. punctual distinction is orthogonal to the
manner vs. result distinction; for example, semelfactive verbs like clap, of which the
LDS has four, encode manner but reference an event that is temporally punctual
(Comrie, 1976; Smith, 1991).
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2.3.3  Number of obligatory event participants

The complexity of an event may be related to the number of event participants it
necessarily involves. Events like sleeping require only one participant, while events
like giving require a giver, a recipient, and a thing given. Fisher and colleagues have
argued that toddlers initially map the number of entities they hear named in an
utterance to the number of event participants in an event (e.g., Fisher, 1996; Gertner
& Fisher, 2012; Yuan, Fisher, & Snedeker, 2012), indicating that the number of
event participants is an important cue to which toddlers attend. We hypothesized
that the more event participants required, the more difficult the verb would be to
acquire. This is because it may be difficult for learners to identify which particular
event among all those each event participant is involved in, or which participant’s
perspective on the event, is being encoded (Gleitman, 1990).

For this dimension, we coded the smallest number of event participants that
could occur in the event described by the verb. For example, the verb hit obligatorily
has an agent and a patient/theme, as in “The girl hit her teddy bear,” but may also
have an optional instrument, as in “The girl hit the ball with her racket” Here, we
code hit as having two obligatory event participants. The distinction is similar to
the number of syntactic arguments, except that we included instruments (e.g., for
cut, which may be realized in a transitive sentence such as “I cut the paper,” but typ-
ically requires an agent, patient/theme, and instrument) and implicit objects (e.g.,
for eat, which may be realized in an intransitive sentence but necessarily requires
an agent and patient/theme).

2.4 Covariates

2.41  Frequency

We expect toddlers to more easily acquire verbs that are highly frequent in their
input. To study the importance of the coded semantic dimensions while acknowl-
edging the importance of input frequency, we included it as a factor in our analyses
for English, but we lacked rich coded corpus data for the other languages. For
English, we used Li’s (2001) frequency counts of the speech uttered by parents,
caregivers, and experimenters in the corpora in the CHILDES database (Li &
Shirai, 2000; MacWhinney, 2000). We included all forms of the verb (e.g., infini-
tive, perfective, progressive); noun forms (e.g., a kiss) were also included because
the tokens were not categorized by grammatical category. This yielded a large range
of frequencies, from 64 (for clap) to 36,581 (for go). We grouped these as follows:
low frequency (< 800 occurrences, e.g., knock), mid frequency (800-2,000 occur-
rences, e.g., close), and high frequency (> 2,000 occurrences, e.g., give). Table 2
lists the verbs in each group.
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Table 2. Frequency groupings, based on the CHILDES parental corpus

Low frequency Medium frequency High frequency
(fewer than 800) (800 to 2000) (more than 2000)
catch close bring
clap cut come
cough fix eat
dance hit finish
feed love get
hug open give
jump push go
kick read have
kiss ride help
knock run look
nap sing make
shut sleep see
tickle stop show
throw sit
walk take
wash want

2.4.2  Imageability

Given the role attributed to imageability in prior work on verb acquisition (e.g.,
Gillette et al., 1999; Ma et al., 2009) we initially planned to include imageability,
using Cortese and Fugett’s (2004) imageability ratings; almost all of the LDS words
were included in their list. However, imageability according to these ratings and
frequency - coded as reported above — were inversely correlated for the verbs on
the LDS (r = —0.74), and preliminary analyses indicated that imageability played far
less of a role than frequency (but see Snedeker, Zeitlin, & Crawford, 2013). Thus, we
ultimately did not include imageability in the analyses reported below. The inverse
correlation is not surprising given that many of the highest frequency verbs on the
LDS are light verbs that are not very imageable, such as “get” and “make”

3. Results

First, we coded each of the verbs from the LDS for the semantic dimensions of
manner vs. result, punctual vs. durative, and minimum number of event partici-
pants, using the criteria outlined in Section 2.3. Those verbs that could not be coded
reliably in one of these dimensions were excluded from analysis for that particular
dimension. The results of this coding are listed in Table 3.
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Table 3. Semantic coding for all of the verbs that were included in the mixed-effects
analyses. Dots indicate that a verb did not receive a code for a particular distinction, due
to difficulty establishing the appropriate value (e.g., because of conflict in the literature)

Verb Manner vs. result Durative vs. punctual ~ Number of event participants
bring result punctual 3
catch result punctual 2
clap manner punctual 1
close result punctual 2
come result punctual 1
cough manner punctual 1
cut 3
dance manner durative 1
eat result durative 2
feed . durative 3
finish result punctual .
fix result punctual 2
get result punctual 3
give result punctual 3
go result 1
have . 2
help result .
hit manner punctual 2
hug manner durative 2
jump manner punctual 1
kick manner punctual 1
kiss manner 2
knock manner punctual 2
look . durative 2
love 2
make result 2
nap manner durative 1
open result punctual 2
push manner 2
read manner durative 2
ride manner durative 2
run manner durative 1
see . durative 2
show manner durative 3
shut result punctual 2
sing manner durative 1
sit 1
sleep manner durative 1
stop result punctual

take result punctual 3
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Table 3. (continued)

Verb Manner vs. result Durative vs. punctual ~ Number of event participants
throw manner punctual 2

tickle manner durative 2

walk manner durative 1

want

wash manner durative 2

Following this, for each verb in each language, we calculated the percentage of tod-
dlers who were reported to use it (called a percentage use score following Rescorla &
Safyer, 2013). Note that this figure is not the same as the age at which the verb is ac-
quired, but we would expect the two to be correlated; the earlier a verb is acquired, the
more likely it is to be known across the age range represented in the sample. Table 4
lists the ten verbs with the highest percentage use score in each language. Notably, the
lists are similar across languages, with verbs labeling bodily activities (eat, sleep) on
all lists. Unsurprisingly, the two samples from Italy are the most similar to each other.

Table 4. Ten verbs known by the largest percentage of toddlers
in each sample (alphabetical order)

English Greek Italian (North Italy) Italian (Rome) Korean  Portuguese
eat eat close clap eat close
go have dance close get come
hug kiss eat dance go dance
kiss love go eat jump eat
love make kiss kiss love give
open open open open ride open
see read ride ride see sing
sit run run run sleep sit
sleep sleep sleep sleep sit sleep
stop want wash wash want wash

Next, we asked whether toddlers’ knowledge of the verbs was related to the semantic
dimensions of manner vs. result, punctual vs. durative, and minimum number of
event participants. In each analysis, we fit the raw data to a mixed-effects regression
model (binomial family); the outcome measure was a binary measure of whether
the toddler knew the verb. We included participant and verb as random factors
and age group, gender, and the semantic dimension as fixed factors. Analyses were
conducted using the glmer() function in R (v. 2.14.2) (Bates, Maechler & Bolker,
2012; R Development Core Team, 2012). To test significance, we used the z-test and
p-values output by glmer(). For the English analyses, we also included each verb’s
input frequency group (as listed in Table 2), and the interaction of frequency with
the semantic dimension, as fixed factors.
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3.1 Manner vs. result

3.1 English

Our coding using the diagnostics in Beavers and Koontz-Garboden (2012) yielded
21 manner verbs and 16 result verbs; coding was done by the first and third au-
thors. Interestingly, these were equally represented in the lexicons of young English
learners. Across toddlers and verbs, mean knowledge of manner verbs was 52%,
and of result verbs, 53%. Note that these percentages are not percentage use scores,
which reveal the percentage of toddlers who know a particular word, but simply the
average scores for the binary variable indicating whether each verb is known or not,
collapsing across all toddlers and the 37 verbs. For example, given 274 toddlers and
37 verbs for a total of 10,138 data points consisting of 0s and 1s, we determined the
average across all of these data points. We call this measure mean percent knowledge.
Figure 1 depicts scores by frequency group. A binomial mixed-effects model with
participant and verb as random factor, and gender, age group, frequency group, and
whether the verb encoded manner or result as fixed factors yielded only main effects
of gender (z = 2.93, p < 0.005) and age group (z = 9.12, p < .001). Here, as with all
analyses in which gender and age group were significant, females knew more verbs
than males and older toddlers knew more verbs than younger toddlers. However,
whether a verb encoded manner or result did not contribute significantly to this
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90
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Frequency group

Figure 1. Mean percent knowledge of manner and result verbs by frequency group for
English-acquiring toddlers. Error bars indicate standard errors of subject means
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model (z = 0.035, p = 0.97), and thus we infer that the manner-result distinction
does not predict verb knowledge. Model parameter estimates are in Table 5 in the
online supplementary material.

This finding, despite the fact that it does not confirm most of the prior litera-
ture, some of which finds a manner bias and others of which finds a result bias, is
perhaps satisfying nevertheless. The similarity in knowledge of manner and result
verbs suggests that across the lexicon — as opposed to within a small group of events
and verbs tested in laboratory experiments — neither component or interpretation
is salient to the exclusion of the other. Of course, it may be that within any given
learning situation, a bias in one direction or the other exists, but toddlers apparently
manage to overcome such difficulties to acquire both kinds of verbs within the first
three years of life.

3.2 Other languages

Recall that we acknowledge that the classification of English verbs as manner or
result verbs carries over only imperfectly to other languages, but we used it as a
rough guide in the present analysis. The balanced representation of manner and re-
sult verbs held up across languages, as evident in Figure 2. In mixed-effects models
for each language as described for English, we found no main effects of manner vs.
result (all zs < 1.4, all ps > .15). For the Greek sample, we found a main effect of age
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English Greek Italian Italian Korean  Portuguese
(North Italy)  (Rome)
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Mean percent knowledge (%)
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o

Figure 2. Mean percent knowledge of manner and result verbs across languages. Error
bars indicate standard errors of subject means
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group (z = 10.84, p <.001) (and no significant effect of gender, z = 1.96, p = 0.05).
For the two Italian samples and the Korean sample, we found main effects of age
group (Italian-North Italy, z = 12.35, p < .001; Italian-Rome, z = 9.89, p < .001;
Korean, z = 30.85, p <.001) and gender (Italian-North Italy, z = 3.14, p < .002;
Italian-Rome, z = 2.039, p < .05; Korean, z = 11.52, p <.001). For the Portuguese
sample, we found only a main effect of age group (z = 9.63, p < .001). Model pa-
rameter estimates are in Table 6 in the online supplementary material.

3.2 Durative vs. punctual

321 English

Our coding, done by the first and third authors, yielded 15 durative verbs and 16
punctual verbs. For English, mean percent knowledge of durative verbs was 55%,
and for punctual verbs, 49%; our mixed-effects model yielded a main effect of
this factor (z = -2.060, p < 0.05). We also found main effects of gender (z =2.97,
p <.005) and age group (z = 9.045, p <.001), but no for frequency group, no main
effect (z = 0.89, p = 0.37) or interaction with the semantic feature of punctual versus
durative (z = —0.831, p = 0.42). Model parameter estimates are in Table 7 in the on-
line supplementary material. Figure 3 depicts the English scores by frequency group.
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Figure 3. Mean percent knowledge for durative and punctual verbs by frequency group
for English-acquiring toddlers. Error bars indicate standard errors of subject means
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3.2.2  Other languages

See Figure 4. By contrast with English, most of the languages except for Korean
did not show an effect of whether a verb labeled a durative or punctual event (all
zs < 1.5, all ps > 0.13). Only in Korean was this effect significant (z = —2.45, p < 0.02).
In all languages we found main effects of age group (Greek, z=10.88, p < .001;
Italian-North Italy, z = 12.48, p < .001; Italian-Rome, z = 9.92, p < .001; Korean,
z=29.99, p <.001; Portuguese, z = 9.45, p < .001) and for Greek, Italian, and
Korean we also found main effects of gender (Greek, z = 2.16, p < .05; Italian-North
Italy, z = 3.23, p < .002; Italian-Rome, z = 2.11, p < .05; Korean, z = 11.36, p < .001).
For Portuguese, we did not find a gender effect (not surprisingly, given the lack of
gender effect for manner vs. result). In all languages the trend, at least, is in the
same direction as for Korean and English: durative verbs are better known than
punctual verbs. Model parameter estimates are in Table 8 in the online supplemen-
tary material.
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Figure 4. Mean percent knowledge for durative and punctual verbs across languages.
Error bars indicate standard errors of subject means
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3.3  Number of obligatory event participants

331 English
Our coding yielded 13 1-participant verbs, 21 2-participant verbs, and seven
3-participant verbs. English learners showed a clear effect of the number of event
participants; mean percent knowledge scores were 56% for 1-participant verbs,
54% for 2-participant verbs, and only 42% for 3-participant verbs. Inspection of
Figure 5, which depicts these means by frequency group, reveals that the num-
ber of event participants appeared most important for high-frequency verbs. A
mixed-effects model yielded the anticipated main effect of event participant num-
ber (z=-3.23, p < 0.005), as well as main effects of age group (z =9.12, p <.001),
gender (z =2.91, p < 0.005), and frequency (z = 2.40, p < .02), but no interaction
between event participant number and frequency (z = —1.78, p = 0.07). These find-
ings indicate that the number of event participants mattered over and above differ-
ences in input frequency. Model parameter estimates are in Table 9 in the online
supplementary material.
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Figure 5. Mean percent knowledge for 1-, 2-, and 3-participant verbs by frequency group
for English-acquiring toddlers. Error bars indicate standard errors of subject means
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3.3.2  Other languages
Findings from the other languages were mixed. See Figure 6. Significant effects of
event participant number obtained for toddlers from Rome (z = -2.16, p < .05)
and Portugal (z = -2.07, p <.05). For Greek, Northern Italian, and Korean, there
was no such effect (all zs < 1.8, all ps > 0.08). It was not the case in any language,
however, that toddlers knew 2-participant verbs more than 1-participant verbs, or
3-participant more than 2-participant verbs, though in some cases percent knowl-
edge was the same for two of the categories. All languages showed significant effects
of age group (Greek, z = 11.52, p < .001; Italian-North Italy, z = 12.52, p < .001;
Italian-Rome, z = 9.77, p < .001; Korean, z = 30.87, p < .001; Portuguese, z = 9.61,
p <.001), and all except Portuguese showed significant effects of gender (Greek,
z =2.25, p <.02; Italian-North Italy, z = 3.18, p < .002; Italian-Rome, z = 2.22,
p <.03; Korean, z = 11.77, p < .001). Model parameter estimates are in Table 10 of
the online supplementary material.
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Figure 6. Mean percent knowledge for 1-, 2-, and 3-participant verbs across languages.
Error bars indicate standard errors of subject means
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4. Discussion

Our goal in the current study was to use vocabulary checklist data from a large
number of toddlers and several languages to ascertain what kinds of verbs toddlers
have in their productive vocabularies. We chose three semantic properties of the
verbs: whether they describe a manner or result, whether they describe durative
or punctual events, and whether these events involve one, two, or three event par-
ticipants. We are most confident about our analyses of English, given that (a) the
diagnostics we used are specific to English and translation equivalents in other
languages may have quite different grammatical properties, and (b) we were only
able to include input frequency for the English data. Nevertheless, it is intriguing
that there appear to be similar trends across languages.

4.1 Summary of results

With respect to manner vs. result, we found no difference in any language group.
For English, this was true even after accounting for the frequencies of the verbs in
child-directed speech. Given that we aimed for a large-scale systematic analysis of
manner and result verbs across the lexicon and across languages, it is interesting
but perhaps not surprising that our findings point to a middle ground between
those focused studies on novel verb learning or those focused on a small subset of
verbs that have found either a manner preference or a result preference (see also
van Hout, this volume, for related discussion). Our results thus contribute a new
perspective on this manner/result distinction, indicating that once a large group
of verbs, and a large group of toddlers, is investigated, biases for manner or result
components wash out in toddlers” productive vocabularies.

Numerically, across language groups, verbs describing durative events were bet-
ter known than verbs describing punctual events, although this difference was statis-
tically reliable only for English (which had input frequency included in the analysis)
and Korean. The directionality for these two languages, and the non-reliable trends
for the other languages, are as predicted: we suspected that verbs describing events
that are easily observed over a period of time would be easier to acquire than verbs
describing events that occur quickly. The importance of durativity is interesting in
light of the null result we found for the manner-result distinction; after all, manner
verbs often describe durative events. Four of the punctual verbs on the LDS are
semelfactives (manner verbs describing punctual events, such as cough), which
might be expected to be more difficult to acquire given that they cross-cut other se-
mantic categories, but in our data set the mean percent knowledge for semelfactives
(47%) was similar to that for non-semelfactive punctual verbs (49%). Nevertheless,
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semelfactives may be a useful place for future work to look to understand the ease
or difficulty of acquiring verbs with particular semantic features.

There may also be differences in the frequency with which these verbs are
used in different languages (recall that we only included frequency information
for English) or the ways in which they are used. One relevant note for Italian is
that the verb “clap” as listed on the LDS was not a single word, but rather “battere
le mani,” and this punctual verb was relatively well known compared to the other
punctual verbs on the list; it could be that the semantic transparency of this phrase
with the high-frequency word “mani” for “hands” increases ease of acquisition for
Italian-acquiring toddlers.

For the number of event participants, too, where we found differences, they
aligned with our predictions: across languages we saw numerically better knowledge
of verbs with fewer event participants than more event participants, although this
difference was only reliable in English, the Rome sample of Italian, and Portuguese.
But importantly, in no language sample did the trends go in the opposite direction
from English. For English, the reliability of event participant number over and
above input frequency suggests that the complexity of an event plays a role in its
acquisition. This does not necessarily mean that toddlers have difficulty represent-
ing complex events. It could instead be due to the presumably greater difficulty
of identifying a verb’s referent when more event participants are involved. For
example, an event in which one person tosses an apple to another can be labeled
as throwing, catching, or giving — the first two possibilities require only two event
participants, while the third requires all three. A sleeping event, by contrast, is more
likely to only have one salient individual in the visual scene, making it easier to
identify this event participant as the only relevant one.

Although we had data from several languages, with some typological diver-
sity, this study represents a convenience sample of languages for which we had
LDS data. Nevertheless, we believe the overall similarity across language groups
indicates some cross-linguistic trends, in line with other research examining
larger-scale properties of vocabulary such as proportion of nouns and verbs (e.g.,
Bornstein et al., 2004). Even when we zoom in on verbs only, and semantic catego-
ries within verbs, our findings suggest that some of the same features are relevant
across languages. Of course, there are limitations of our approach that particu-
larly hinder our interpretation of these cross-linguistic patterns; we turn to these
limitations below.

Methodologically, we claim that large-scale surveys can be useful for asking
questions about what kinds of words children know. Drawing on semantic and
syntactic notions from linguistic and language acquisition theory can provide a
framework for categorizing the words along dimensions that will be relevant for
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learners’ future linguistic development. Our approach also permits focus on how
verb meanings affect ease of acquisition, while yet controlling for other factors like
frequency that are already known to be important, to ascertain the independent
influence of semantic features.

4.2 Limitations and future directions

Parent report checklists come with limitations. First, the LDS asks parents to report
words their child produces. Production is likely to be easier for parents to accurately
report than comprehension, but importantly, toddlers’ comprehension far outstrips
their production; in fact, according to recent evidence even 10-month-olds know
the meanings of some verbs (Bergelson & Swingley, 2013). Further, parents may
not elicit verb production in their toddlers to the same degree they elicit noun pro-
duction, and may thus not have heard the full range of verbs their toddler knows
(Goldfield, 2000).

Second, checklists do not reveal the linguistic or extralinguistic contexts in
which toddlers use verbs. There is ample evidence that toddlers’ use of tense and
aspect morphemes is initially strongly correlated with verb type; for example,
past/perfect marking tends to appear first on verbs like “break” across languages
(e.g., Slobin, 1985; Antinucci & Miller, 1976). The range of other words with
which verbs are produced (e.g., the number and type of overt arguments) is also
likely to be revealing. It may also be that children produce verbs but have incorrect
semantic features as part of their representations of them. For this reason, it is
important to integrate large-scale studies like ours with experimental and corpus
work that can look more closely at children’s comprehension and production of
verbs. For example, related chapters by van Hout (this volume) and Schulz (this
volume) discuss whether children’s early verb representations include correct
encoding of telicity.

Third, the particular words chosen for inclusion on the checklist will determine
the results of an analysis like ours. Although we included a large number of verbs -
48 - in our analyses, in principle it could be that of the verbs that do not appear on
the list, punctual verbs are better known than durative verbs, thus evening out the
distributions. We think this is unlikely; although in developing the LDS Rescorla
did not specifically attend to these semantic dimensions as we have coded them
here, her choice of words to include on the checklist was based on studies of early
lexical development (Nelson, 1973; Rescorla, 1980), and includes high-frequency
words that most toddlers are expected to know as well as less common words.

Fourth, a checklist provides insight into which words a child knows at a par-
ticular time point, rather than what happened when the child first encountered that
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verb. Novel verb learning studies, by contrast, aim to address how and whether, on
initial encounters, toddlers posit a correct representation of the novel verb’s seman-
tics. It is not surprising that these two approaches may provide different results,
although a strength of having cross-sectional checklist data from a wide age range
is that we can make inferences about which verbs were easier or more difficult to
acquire even without observing the acquisition process.

There are admittedly several limitations associated with our English-centric
approach; we categorized the verbs based on diagnostics for English, and these cat-
egories may not carry over perfectly to other languages. Manner and result classes
do exist cross-linguistically (Levin, 2011), though their syntactic realization as well
as the particular translation equivalents may differ. For example, it could be that
“cut;” argued to be polysemous between manner and result in English (Levin &
Rappaport Hovav, 2013; Rappaport Hovav & Levin, 2010), necessarily entails a
result in another language. We thus must proceed with caution in interpreting our
findings, and we consider this important for future study; careful, language-specific,
lexical-semantic analysis must precede thorough investigation of the acquisition
question. We offer here a direction for further research, recognizing that ours is
only a first attempt at what we consider a critical question of semantic development.

Another cautionary note with interpreting the results, and particularly null
effects, in the non-English languages in our sample is that we were unable to include
input frequency as a fixed effect; thus we cannot account for the fact that more fre-
quently heard verbs are expected to be early and widely acquired, independently of
their semantic properties. For English, we found that semantic features can affect
acquisition over and above frequency. For the moment, then, we assume that the
same will be true for other languages, although we hope that the coming years will
bring larger and richer corpora of child-directed speech for a variety of languages.

Finally, we note that the LDS was developed as a screening tool to easily identify
language delay in toddlers. In the current study we did not distinguish between
toddlers based on vocabulary. Interestingly, toddlers with low vocabularies who are
otherwise developing normally may shed light on whether the ease or difficulty of
acquiring different verb types is semantic or conceptual. We might hypothesize that
if toddlers with language delay are not delayed in conceptual understanding, they
should have similar patterns to typically developing toddlers, even if attenuated
(as with, for example, verbs denoting durative vs. punctual events). However, we
might expect to see difference in knowledge based on linguistic features of verbs
(as with manner vs. result verbs). Horvath, Rescorla, and Arunachalam (2015; in
revision) specifically compare toddlers with low vocabularies to toddlers in the
normal range, finding that those at risk for language delay do show slightly differ-
ent patterns with respect to the semantic features studied here. This is true despite
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that overall, across the full vocabulary, there are strong correlations between the
words known by low-vocabulary and typical-vocabulary children (Rescorla, Alley,
& Christine, 2001).

We believe that this line of work offers a deeper understanding of early vocabu-
lary growth. We also believe that our findings will be important for understanding
toddlers who are growing up multilingually, whose different languages may present
different learning challenges for particular lexical items, as well as toddlers with or
at risk for language delays and disorders. For these toddlers, some verb types may be
particularly unlikely to be acquired without intervention, and different verbs may
be optimally presented in different linguistic and extralinguistic contexts.
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CHAPTER 5

On the acquisition of event culmination

Angeliek van Hout
University of Groningen

There is quite a high rate of acceptance of telic-perfective predicates as de-
scriptions of non-culminating events in children learning Germanic and
Romance languages. What causes children, much more so than adults, to
accept non-culminating interpretations of telic-perfective sentences? In this
review, I discuss learners’ difficulties in each of three grammatical dimen-

sions that contribute to event culmination: the notion of ‘result’ as encoded

in the lexical semantics of verbs, telicity of verb phrases, and perfectivity of
tense-aspect morphology. I conclude that telicity and perfectivity do not cause
the non-culmination acceptance patterns. Instead, the learnability challenge for
event culmination lies in the acquisition of verb meanings. I sketch several new
angles for further research, including the role of agentivity of the subject.

Keywords: verb meaning, telicity, aspect, perfectivity, event culmination,
completion entailment, L1 acquisition, scalar semantics, pragmatic inferences

1. Introduction

This chapter reviews research on the acquisition of event culmination in typically-
developing children. Telic-perfective sentences (such as, The child walked to the
park in an hour) entail event culmination (that is, the event was completed). Many
studies on child language have, however, discovered an often high rate of accept-
ance of such sentences as descriptions of non-culminating events in learners of
Germanic and Romance languages. This chapter discusses several explanations
for children’s non-culminating interpretations of telic-perfective sentences in this
stage of acquisition.

There are three grammatical dimensions that, together, determine event culmi-
nation: the lexical semantics of verbs, the telicity of verb phrases and the perfectivity
of tense-aspect morphology. Verb semantics involves features such as result, man-
ner, goal, path, motion and causation, some of which are relevant for event culmi-
nation, in particular, the lexical features of result and goal. Telicity is a property of
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event descriptions as expressed by verb phrases; it involves a natural culmination
point as part of the verb phrase meaning. Aspect is a property of tense-aspect mark-
ers, typically expressed by morphemes on the verb. Tense-aspect markers anchor
the run-time of an event on a time line by relating it to a reference time. Perfective
aspect asserts the final event boundary - there is a final moment at which a given
event ceases and does not continue any longer. All three dimensions interact in
the grammar of event culmination. Examples of each will appear below as these
topics are introduced.

The notion of event culmination has been addressed in several lines of acquisi-
tion research, which have developed more or less independently, though sometimes
they intersect. One such line is work on the acquisition of verb meanings, specif-
ically, the question of how children learn about the result component in a verb’s
lexical representation; another is formed by studies on the acquisition of telicity;
and a final line includes studies on the acquisition of perfective versus imperfective
aspect. This chapter seeks to connect these three lines of acquisition research, focus-
ing on the culmination entailment associated with telic predicates in combination
with perfective aspect. Integrating my own research on event culmination of the
past twenty years with the literatures on the acquisition of lexical verb meanings,
telicity and aspect, I will point out connections, similarities and contrasts in the
acquisition patterns across telic constructions, tense-aspect markers, verb types
and languages. I describe in detail when, in certain types of languages, children
are more liberal than adults in accepting incomplete situations for telic-perfective
sentences. In so doing I focus on the following question for learnability: what can
explain this stage in development? The goal is to critically evaluate the explanations
that have been offered in the three lines of acquisition research.

This chapter is organized as follows: Section 2 defines the semantic notions of
telicity and perfectivity, pointing out how these grammatical dimensions determine
event culmination. The next three sections review studies on the acquisition of:
the notion of result in lexical verb meanings (Section 3), telicity (Section 4) and
perfective aspect (Section 5). Throughout these sections I discuss explanations for
children’s non-culminating interpretations of telic-perfective sentences. Finally, by
integrating new developments in semantic theory about the nature of the subject
of the sentence and event culmination - whether it is an intentional Agent or a
natural Cause, Section 6 develops a research agenda with novel questions about
the acquisition of event culmination.
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2. The grammatical dimensions of event culmination

Before turning to acquisition I define the crucial grammatical properties involved in
the grammar of event culmination - verb semantics, telicity and perfectivity — and
discuss how these are involved in a step-by-step construal of event culmination at
different grammatical levels: verb, verb phrase and sentence. Lexical verb meaning
is one of the sources of the telicity of verb phrases. Other grammatical elements in
the verb phrase can also play a role in determining telicity, in particular, satellite
phrases (such as particles and PPs) and the quantization properties of the direct
object. The combination of a telic predicate and a perfective aspect marker leads
to an entailment of completion: the natural culmination point has been reached.
This section will form the grammatical basis for the subsequent acquisition sections
which will discuss to what extent the expression of these notions in a given language
presents a challenge to the language learner.

Telicity is a property of event descriptions — verbs and verb phrases — and char-
acterizes the temporal contour of events. Telicity falls under the type of aspect that
is called “lexical aspect” (also called: “situation type”, “inner aspect’, “Aktionsart’,
“aspectual classification of verb classes”); as such it is independent of tense-aspect
inflection. It contrasts with grammatical aspect, which is typically expressed by
inflectional morphology on the verb (e.g., perfective prefixes in Slavic languages,
perfective tenses in the Romance languages), or encoded in verbal constructions
and periphrasis (e.g., the perfect tense with auxiliary plus participle in Germanic
and Romance languages). Telicity has been used as a feature to classify the meanings
of individual verbs (Vendler, 1957), but it is more appropriate to use it as a property
of verb phrases (as pointed out by Verkuyl, 1972).

Definitions of telicity use terms such as “telos” (goal in Greek), “natural bound-
edness”, “culmination”, and “set terminal endpoint’, all of which express the idea
that a verb or verb phrase is telic if its meaning includes a specific moment to-
ward which the event it describes naturally develops (Comrie, 1976; Dowty, 1979;
Klein, 1994; Smith, 1991; Verkuyl, 1993). In mereological approaches (Krifka, 1989;
Rothstein, 2004), telicity is analyzed in terms of event quantization: properties that
describe the part-whole structure of events, specifically, homogeneity and cumula-
tivity. The essential idea is that a subpart of an event described by a telic predicate
does not qualify as an instance of that same event description (telic predicates are
non-homogeneous). Nor does the combination of two events described by the
same telic predicate qualify as one single instance of that event (telic predicates are
non-cumulative). Thus, a telic expression is such that, whenever it is true of some
event in the world, it is not true of any subparts of that event (at least, not neces-
sarily, because the described event includes a culmination point and a subpart of
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the event may lack this moment). For example, crossing a street entails going from
one side of the street to the other, and a subpart of that distance (e.g., going from
one side to the middle of the road) cannot be described as crossing a street, and
so the predicate cross a street is telic (quantized). An atelic event description, on
the other hand, can refer both to the event as a whole and to any of its subparts. A
subpart of an event of sleeping on the sofa also qualifies as sleeping on the sofa, and
so the predicate sleep on the sofa is atelic (non-quantized). The traditional test for
telicity contrasts two temporal modifiers (Dowty, 1979): in an hour combines with
telic predicates, while for an hour combines naturally with atelic predicates, (1).

(1) a. The child slept on the sofa for an hour / * in an hour.
b. The child destroyed the Lego castle *for an hour / in an hour.

Telic predicates constitute a heterogeneous class; there are at least three grammat-
ical sources that contribute to telicity. First, verb semantics plays a role: telicity
can be purely lexical, determined by the intrinsic meaning of the verb itself which
crucially lexicalizes the endpoint of an event. (1) Illustrates this for the telic verb
destroy versus the atelic verb sleep. Other lexically telic verbs are kill, cross, break,
open and close. To find out if a verb lexicalizes an endpoint, one can test if one can
use the verb to describe an action that lacks this endpoint. For instance, an event
of dropping a vase and nearly breaking it cannot be described as “break a vase”, nor
can an event of almost opening a door be described as “open a door”

In addition to the lexical semantics of individual verbs, the computation of
telicity depends on other elements in the verb phrase. One is satellite phrases to
the verb. For example, in the Germanic languages, verb particles and directional
PPs form constructions that lexicalize the culmination point by explicitly encoding
aresult or a goal, for example, eat-eat up, blow-blow out, run-run away (van Hout,
1996)!. Verb phrases with a lexically atelic verb become telic when combined with
such a PP, (2), or particle, (3)2.

(2) a. The child biked in the park for an hour / * in an hour.
b. The child biked to school *for an hour / in an hour.

1. Across typologically different languages, there are various other kinds of “telicizing” con-
structions, including telic-reflexive clitic se in Spanish (Nishida, 1994), verb-verb compound
constructions in languages like Mandarin (Soh & Kuo, 2005), and certain prefixes in Slavic lan-
guages (Borik, 2006; Filip, 2008).

2. Some speakers reading find the “for an hour” construction rather acceptable here and allow
it to be followed by “but the box never made it all the way” This means that the particle out does
not add maximal culmination, but merely a scale (here, in the direction of a place outside, not
necessarily reaching it).
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(3) a. The child carried the heavy box for an hour / * in an hour.
b. The child carried the heavy box out *for an hour / in an hour.

Furthermore, the semantics of the direct object matters, in particular, the quanti-
zation properties of the direct object co-determine the telicity of a transitive verb
phrase (verb plus object) (Krifka, 1989; Verkuyl, 1993). This type of telicity applies
to incremental theme verbs, including verbs of consumption (eat, drink), verbs
of creation (draw, build), and also some verbs expressing a change of state (fill),
(4)-(6). The essence is that the quantization of the direct object carries over to
the verb phrase: a quantized object gives a telic verb phrase, (4a)-(6a), whereas
a non-quantized object (a mass term or bare plural) gives an atelic verb phrase,

(4b)-(6b).
(4) a. The child ate a bar of chocolate *for an hour / in an hour.
b. The child ate chocolate for an hour / * in an hour.
(5) a. The child drew a snow man *for an hour / in an hour.
b. The child drew snowflakes for an hour / * in an hour.

(6) a. The child filled a bucket *for an hour / in an hour.
b. The child filled buckets for an hour / * in an hour.

Coining two descriptive terms for these grammatical sources of telicity (van Hout,
2008a), I defined “predicate telicity”, illustrated in (2)-(3), in terms of the presence
of “.. an overt marker on the verbal predicate that carries telicity” (p. 259), and
contrasted this with “compositional telicity”, illustrated in (4)-(6), as the “..joint
syntactic-semantic effects ... [of] a verb’s lexical property of taking an incremental
theme, ... [and] the quantificational semantics of the direct object noun phrase
(mass or count term)” (p. 259).

In addition to telicity, perfectivity presents another dimension of event cul-
mination. The perfective-imperfective opposition is the grammatical aspect dis-
tinction that presents a speaker’s perspective on an event. Definitions of perfective
aspect employ terms such as “holistic event”, “event viewed from the outside” and
“event viewed as a whole”, and contrast these with imperfective aspect notions
such as “ongoing event’, “event viewed from the inside” and “viewed with interior
composition” (Comrie, 1976; Dahl, 1985; Smith, 1991). Interval-based approaches
in formal semantics define perfective and imperfective aspect as a relation between
two time intervals. Perfective aspect involves the inclusion of the complete run-time
of an event in a reference time interval. This entails that the full event - including
its initial and final boundaries - has happened and the event no longer continues
(Demirdache & Uribe-Etxebarria, 2000; Kamp & Reyle, 1993; Klein, 1994, among
others). Imperfective aspect presents the mirror image of this relation: the reference
time is included in the run-time of the event. Thus, imperfective aspect asserts that
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the event was ongoing at a certain reference time, but does not make claims about
its final boundary, as the event may have been interrupted without ever reaching
culmination. This means that imperfective aspect “cuts oft” the culmination point
from a telic predicate: the event may or may not have reached its culmination
point, and it may or may not still be continuing. This is the so-called ‘imperfective
paradox’ (Dowty, 1979).

One test for perfectivity makes use of the notion of continuation (Smith, 1991).
When a clause with perfective aspect is followed by a subsequent clause claiming
that the event continues, there is a contradiction, (7a). With imperfective aspect, on
the other hand, continuation is possible, (7b). The incongruity of (7a) reveals that
a telic predicate (cross the street) in combination with perfective aspect — English
simple past — entails culmination. In contrast, the acceptability of continuation of
the same predicate with imperfective aspect — the English progressive, (7b) — shows
that the culmination, which is a crucial part of the lexical meaning of the verb cross,
does not need to be reached in the actual world (as long as there is a possible world
in which culmination can be conceived, e.g., Landman, 1992). Imperfective aspect
thus cancels the culmination entailment.

(7) a. *The child crossed the street. In fact, she is still crossing the street.
b. The child was crossing the street. In fact, she is still crossing the street.

In summary, event culmination presents a puzzle in reasoning, the pieces of which
are determined by three types of grammatical elements: the lexical semantics of
verbs, the telicity of verb phrases and the perfectivity of tense-aspect markers, as
laid out above. The acquisition challenge for the learner is to sort out the effects of
all these grammatical elements and their interplay.

The next three sections will discuss whether each of these grammatical sources
can be the cause for children’s difficulties with event culmination, in particular, their
over-acceptance of incomplete situations for telic-perfective sentences. Section 3
discusses studies that investigate the lexical feature of result as encoded in verb
meanings. Section 4 provides a summary of event culmination interpretation pat-
terns established in studies on the acquisition of telicity focusing on i) the aspec-
tual roles of telic particles and clitics and ii) direct object quantization. Section 5
reviews event culmination in studies on the acquisition of perfectivity, determining
to what extent children know the meaning of perfective aspect markers and their
interaction with telicity.
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3. Non-culmination patterns and the acquisition
of the lexical meaning of verbs

There is a long tradition of research on the acquisition of verb meanings. Many
studies focus on lexical features of verbs such as causation, manner, path and mo-
tion (Hirsh-Pasek & Golinkoff, 2006; Tomasello & Merriman, 1995, among many
others). Nevertheless, features relevant for event culmination, specifically lexical
notions of result and end state, have hardly been investigated in this tradition. The
original study that addressed verb semantics associated with telicity and event cul-
mination was Gentner (1978) (though she did not label it in these terms). Gentner
investigated what children know about the meanings of the verbs mix and stir in
adult English, specifically, whether they associate these verbs with a particular man-
ner (i.e., as an atelic description) or a particular endstate (i.e., as a telic description).
While stirring merely refers to a manner of action with no implications about the
effect, mixing is supposed to lead to an endstate in which two substances become
more homogeneous. In other words, mixing implies some form of culmination,
while stirring does not. Nonetheless, Gentner found that 5-year-olds accepted mix
for situations with no particular endstate (e.g., mixing a substance that was homo-
geneous from the start), and concludes that the children misinterpreted mix as a
manner verb, not including an endstate feature. Gentner proposed the Manner Bias,
arguing that children initially assume that verbs refer to manners of actions, and not
results. In a study with a similar focus, comparing telic change-of-state verbs such
as fill and atelic manner verbs such as pour (without labeling these verbs in telicity
terms), Gropen, Pinker, Hollander and Goldberg (1991) find that preschoolers
accepted situations without an endstate for change-of-state verbs (fill), interpreting
them instead as if they were manner verbs (pour). Seeing that children misinter-
preted change-of-state verbs as manner verbs, ignoring the feature of change that
is essential in the lexical meaning of these verbs, Gropen and colleagues argue that
this interpretation pattern supports Gentner’s Manner Bias.

The Manner Bias provides a straightforward account of children’s overly liberal
acceptance of non-culminating events: if children initially do not include the no-
tions result or endstate in their lexical-semantic specification of verbs, culmination
is irrelevant. Nevertheless, there are several reasons why this account cannot be on
the right track. First, the generalization draws on a very limited set of verbs (mix,
fill). Second, the Manner Bias predicts that children start out assuming that all verbs
are manner verbs, i.e., that no verbs include an endstate or result component in their
lexical semantics. Yet, the review of the telicity studies in Section 4 will reveal that,
although children indeed accept non-culmination to some extent, they also very
often reject it. Thus, the lexical representation of certain verbs in child grammars
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does include an endstate or a result meaning component. Finally, as with all ac-
counts that assume a bias or a learning heuristic, there is the learnability problem
of exiting the Manner Bias stage: What could trigger a child to adjust her lexical
semantics for a given verb and add an endstate feature to its meaning?

Wittek (2002) also takes issue with the Manner Bias. Investigating German
children’s acquisition of the notion of endstate in verb meanings, Wittek compares
two versions of change-of-state verbs: particle verbs such as wachmachen (literally,
‘make awake’) — which transparently encode the endstate in the particle - versus
monomorphemic verbs such as wecken (‘wake’) — which also encode the endstate
lexically, but in a non-transparent way. The results (of her experiment 3, see also
Figure 1 in Section 4) indeed show an effect of the transparency of encoding: chil-
dren rejected situations with a zero result more often for transparent particle verbs
than for non-transparent verbs (e.g., a girl tries to wake up a man by making an
alarm go off next to his ear, but he keeps snoring). Wittek concludes that children
have acquired the lexical notion of endstate, at least for particle verbs, and ar-
gues that this goes against the Manner Bias. Nevertheless, in order to explain the
relatively high rate of acceptance of non-culmination with non-transparent verbs
(wecken ‘wake’), Wittek proposes that children have what she calls a “Weak Endstate
interpretation” for these change-of-state verbs: “they seem to interpret these verbs
as if they specify that a particular endstate might well come about, but need not”
(Wittek, 2002: 88). So, even though the verb’s lexical meaning includes an endstate
component, this component is optional (the endstate is weak).

Wittek (2002) supports the idea of weak-endstate verbs with a typological ar-
gument, pointing to several adult languages in which monomorphemic change-of-
state verbs similarly do not imply completion: Mandarin (Talmy, 1991); Japanese
(Ikegami, 1985); Hindi (Singh, 1994) and Tamil (Pederson, 1998). In fact, there
is also a class of English verbs with weak endstates (e.g., wipe, wash, sweep): even
though an interpretation including an endstate is “pragmatically favored” (termi-
nology from Brisson, 1994), culmination can be denied in a “but”-clause, which
shows that it is merely an implication, and not an entailment (Talmy, 1991). Wittek
(2002) notes that this insight was originally presented, inter alia, by Harnish (1976)
and Atlas and Levinson (1981). She argues that German children overextend the
lexical representations for weak-endstate verbs to a larger class of verbs, thus locat-
ing the cause for non-culminating interpretations at a lexical level, and delegating
the culmination inference of these verbs to the pragmatic domain.

In their studies on the acquisition of telicity in German, Schulz and colleagues
have also stressed the importance of what they call Endstate Orientation as an ac-
quisition strategy (Penner, Schulz & Wymann, 2003; Schulz, this volume; Schulz,
Wymann & Penner, 2001). More recently, several other acquisition studies have
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stressed the role of endstates in young children’s event representations, all of which
argue that endstates are a basic feature in infants’ and children’s cognitive repertoire
(Lakusta & DiFabrizio, 2016; Wagner & Lakusta, 2009).

In semantic theory, the insight that pragmatics plays a role in event culmination
has led to developments beyond the mereological approach of telicity outlined in
Section 2. Theories of scalar structures are now used to model the flexible behavior
of English “wipe”-type verbs (also called “implied fulfillment” verbs). Hay, Kennedy
& Levin (1999) and Kennedy and Levin (2008) advance such a scalar approach to
telicity in which event culmination is partly determined by scalar semantics and
partly by pragmatics. For predicates whose meaning encodes a closed scale (e.g.,
break), culmination is an entailment — a hard, non-cancelable inference. For other
verb types, which do not lexicalize a closed scale (e.g., wipe), a culminating inter-
pretation comes about as a conversational implicature - a soft, cancelable infer-
ence. The difference between these two kinds is determined by the event-semantic
features in the lexical representation of verbs, in particular, whether or not the
verb’s meaning includes a degree variable, and if so, whether it is associated with
an open (wipe) or closed (break) scale. Rephrasing Wittek’s proposal in terms of
this scalar theory of event culmination, the cause for children’s over-acceptance of
non-culminating situations for change-of-state verbs may well lie in an initial mis-
representation of these verbs as having an open scale (or no scale at all), in contrast
to the target lexical representation of such verbs, namely with a closed scale. T will
return to the lexical semantics of verbs in my discussion of acquisition of telicity
studies in the next section.

4. Non-culmination patterns and the acquisition of telicity

In an earlier review of the acquisition of telicity (van Hout, 2008a), I concluded
that there are different interpretation patterns depending on the type of verb and
construction. I labeled these “predicate telicity” versus “compositional telicity” (see
above). The generalization was that children acquire event culmination earlier when
the verbal predicate overtly and explicitly encodes a result state, as is the case for
particle verbs in the Germanic languages and for verbs marked for perfective as-
pect in the Slavic languages. This contrasts with cases in which telicity is based on
the quantization semantics of the direct object, for example, when an incremental
theme verb combines with a count term object (e.g., eat an apple). Several studies
have examined this contrast further and will be included in the present review. My
earlier review was grounded in a mereological theory of telicity in which predi-
cate and compositionally telic constructions are analyzed similarly, based on the
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notions of homogeneity and cumulativity. Adopting a scalar approach to telicity
as described in Section 3 (Hay et al., 1999; Kennedy and Levin, 2008), I will now
re-assess the generalization that there are two patterns in the acquisition of telicity,
focusing on the roles of particles, types of verbs and types of direct objects.

In the present review I have included the following studies: Hacohen (2010);
Hodgson (2001); van Hout (1998); Jeschull (2007); Ogiela (2007); Ogiela, Schmitt
& Casby (2014); Penner et al. (2003); Schulz et al. (2001); Schulz & Penner (2002);
Schulz & Wittek (2003); Wittek (2002). I limit this review to experimental studies
that tested children’s interpretation, and have not included studies on children’s
production of tense-aspect markers in spontaneous speech, as developed in a
research line on the so-called Aspect-First hypothesis (for a review, see Wagner,
2012). This choice is motivated by two reasons. First, production does not provide
a direct measure of interpretation. Second, without carefully constructed contexts
and contrasts, it is very hard to draw firm conclusions about children’s knowledge
of the meanings of tense-aspect forms and constructions.

The experimental designs systematically varied telic and atelic conditions and
contrasted complete and incomplete situations. Test sentences involved one or more
telic constructions (used with perfective aspect). The paradigms focused on the
contrast between completed versus incomplete or ongoing situations, testing either
acceptance of telic-perfective sentences in a truth-value judgment task, or prefer-
ence with such sentences in a picture-selection task. The materials varied: pictures,
movies, acted-out scenes. Several studies used pictures with characters involved in
eating or drinking something; one character finishes his piece of food or drink and
the other eats or drinks it halfway (van Hout, 1998; Ogiela, 2007; Schulz & Penner,
2002). The test sentences varied transitivity and particle verbs (e.g., Did he eat?, Did
he eat cheese?, Did he eat the cheese?, Did he eat up the cheese? (see Appendix A for
some picture pairs). Other studies used short movie clips contrasting situations in
which either a full result was reached or nothing happened at all (e.g., a woman
approaches a sleeping man and lets an alarm clock ring; the man either wakes up
or does not wake up and keeps snoring, Wittek, 2002). The test sentences varied
simplex and particle verbs: Hat das Mddchen den Mann geweckt | wachgemacht /
wachgeklingelt? (has the girl the man woken / awake made / awake rung? ‘Did the
girl wake (up) the man?”). In yet other studies the experimenter acted out scenes of
manipulating various objects, with either a partly or fully affected object as a result
(e.g., for closing a box: Hat das Mddchen ‘se zugemacht? (has the girl it closed-made
‘Did the girl close it?’), Schulz & Wittek, 2003).

The crucial condition in all studies is the non-culminating situation.
Non-culmination involved a partial result in all except one study: the event pro-
gressed up to a certain point and the object was partially affected (a half-eaten apple;
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a partially opened box). In one study, a zero result was shown: the action did not
affect the object; there was no change at all in the object (e.g., for the waking-up
item, the man was still fast asleep, Wittek, 2002). Table 1 presents the details of
the telicity studies. Six studies contrasted transitive clauses with and without verb
particles in three Germanic languages; three additional studies only tested particle
verbs; and one study focused on sentences with and without the resultative clitic
se in Spanish.

Table 1. Overview of nine telicity studies included in review on telicity, specifying
language, age range, and conditions: types of situations and types of test sentences®

Study Language Ages Situations Test sentences

van Hout 1998 Dutch 3-5 Full vs. Partial ~ (1) Transitive & (2) Particle
result

van Hout 1998 English 3-5 Full vs. Partial (1) Transitive & (2) Particle
result

Jeschull 2007 English 3-6 Full vs. Partial (1) Transitive & (2) Particle
result

Ogiela 2007 English 3-6 Full vs. Partial (1) Transitive & (2) Particle
result

Schulz & Penner 2002 German 4-5 Full vs. Partial (1) Transitive & (2) Particle
result

Schulz et al. 2001; German 2-4 Full vs. Partial  Particle

Penner et al. 2003 result

Schulz & Wittek 2003  German 4-5 Full vs. Partial ~ Particle
result

Wittek 2002 German 4-5 Full vs. Zero (1) Transitive & (2) Particle
result

Hodgson 2001 Spanish 4-11  Fullvs. Partial (1) Transitive & (2) Clitic se
result

Table 2 presents sample test sentences in the two conditions from these studies.
The tense-aspect form used in the test sentences varied across languages, but was
always a form with perfective semantics, asserting that the event ended: the pres-
ent perfect (Dutch, German), simple past (English) and perfective past (Spanish
preterito indefinido).

3. Ogiela’s (2007) dissertation presents data from adults and children; Ogiela et al. (2014) fo-
cuses on the adult results. Extending the work by Schulz et al. (2001), Penner et al. (2003) present
a wider range of participant groups.
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Table 2. Sample test sentences in two conditions in nine telicity studies: transitive
sentences with morphologically simple verbs and transitive sentences with particle verbs,
or - in Spanish - with the reflexive clitic se. Two studies tested only particle verbs.

Study Sample test sentence

van Hout 1998 Heeft het paard zijn appel (op)gegeten? (Did the horse eat (up) his apple?)
van Hout 1998 Did the horse eat (up) his apple?

Jeschull 2007 Who drank his coke (up)?

Ogiela 2007 Did the woman push the dogs (over)?

Wittek 2002 Hat das Madchen den Mann geweckt / wachgemacht? (Did the girl wake

(up) the man?)
Schulz-Penner 2002 Hat das Madchen den Apfel (auf)gegessen? (Did the girl eat the apple?)
Schulz etal. 2001 Hat sie ‘se aufgemacht? (Did she open it?)
Schulz-Wittek 2003 Hat das Médchen ‘se zugemacht? (Did the girl close it?)
Hodgson 2001 ;Quien (se) comio la madalena? (Who ate the cupcake?)

Figures 1 and 2 show how often children and adults accepted incomplete situations
for telic sentences as reported in the studies above. Four- and 5-year-olds have
been grouped together into one age group in some studies while other studies
distinguished them as separate groups. Since the latter did not report any major
age differences, I summarize here the results of the 5-year-olds, referring to the
individual studies for more results of younger and older groups. For each study the
pairs of bars compare the transitive condition with morphologically simple verbs
versus the particle verb condition in the Germanic languages, and transitives with
and without clitic se in Spanish. Comparing these nine telicity studies I will now dis-
cuss the following issues: rate of acceptance of non-culmination for telic-perfective
sentences; age effects; variation across verbs; the form of the direct object.
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Figure 1. Group means of acceptance of partial or zero result situations by 5-year-olds in
nine telicity studies
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Figure 2. Group means of acceptance of partial or zero result situations by adults in nine
telicity studies

The first and most obvious observation is that acceptance of non-culmination does
exist, and sometimes it is even quite high (75%). This holds across studies, languages
and ages. Non-culminating interpretations are therefore not some experimental
fluke, but a fact in need of a semantic explanation. There is one clear pattern across
studies and languages: there is much less acceptance in the particle and clitic se
conditions than in the transitive conditions with a morphologically simple verb,
for children as well as adults. In Dutch, German and Spanish, adult participants
always rejected the particle verb or reflexive se clauses for incomplete situations.
The different patterns across morphologically simple verbs versus particle verbs
support my earlier generalization that predicate telicity is easier to acquire than
compositional telicity (van Hout, 2008a). Nevertheless, even particle verbs were
accepted for incomplete situations, sometimes to quite a large extent: by English,
Dutch and German children (around 10% in Van Hout, 1998; up to over 30% in
Ogiela, 2007 and Wittek, 2002) and even by English adults (up to 22% in Jeschull,
2007). This latter finding is unexpected in a scalar theory of telicity since particles
encode the maximal end of a scale.

Perhaps surprisingly, there do not seem to be any consistent differences be-
tween children and adults across studies. Dutch and German children accepted telic
predicates as descriptions of non-culminating situations more often than adults
(van Hout, 1998; Schulz et al., 2001; Schulz & Wittek, 2003; Wittek, 2002), whereas
in other studies the rate of acceptance was similar (Ogiela, 2007, for English, Schulz
& Penner, 2002 for German), or even reverse (Jeschull, 2007, for English; Hodgson,
2001 for Spanish).

Another observation is the variation in acceptance of non-culmination across
studies. This is undoubtedly related to the choice of verbs in the test sentences:
different verbs triggered different rates of non-culmination acceptance. The studies
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tested different verbs, mostly incremental theme verbs (including eat, drink, build,
fix) and change-of-state verbs (including open, close, break, wake up). The verbs are
listed exhaustively in Appendix B.

Only a few studies discuss variation across verbs (the others do not mention
item effects). Wittek (2002) established two patterns among the German particle
verbs. For six verbs (German ‘close’, ‘open, ‘pick], ‘extinguish’, kill’ and ‘break’),
the zero result situation was mostly rejected. But for two other verbs (German
fill" and ‘wake’), it was mostly accepted: 100% for ein Glass vollmachen ‘fill a glass’;
60% for einen Mann wachmachen ‘wake up a man’. Without these two verbs, the
percentage of non-culmination acceptance drops from 32% to 13%, a number more
similar to the German children and Dutch and English children in the other stud-
ies. Wittek notes that the ‘glass filling’ movie may have been problematic, adding
that over-acceptance may also be due to the durativity of the event (the glass filling
up little by little as an incremental theme) in contrast to the other items that were
punctual change-of-state verbs. She does not offer any suggestions for the accept-
ance of wachmachen ‘wake up’, a transparent particle verb which she expected to
lexically encode an end state.

In contrast to Wittek (2002), Ogiela (2007) and Ogiela et al. (2014) did not
find item effects for their particle verbs (eat up, drink up, push over, carry over).
Nevertheless, Ogiela and colleagues established variation in acceptance of non-
culmination for simple, transitive verbs (eat, drink, build, fix). Even though all
four simple transitive verbs were durative, incremental theme verbs, they had been
categorized into two classes in the experimental design. In addition to a telic in-
terpretation, eat and drink also allow a partitive construal (meaning ‘eat/drink of
part of NP’), in which case they are atelic and allow non-culmination. Build and
fix, on the other hand, are not partitive. Given this flexibility in telicity, Ogiela and
colleagues expected, and indeed found, more acceptance of non-culmination for
eat and drink than for build and fix. Nevertheless, there was a significant contrast
with two inherently atelic verbs in a control condition: eat and drink were accepted
less often for non-culminating situations than push and carry. So, even though eat,
drink, build and fix are “equally” telic according to semantic theory, given that they
were used in a transitive sentence with a quantized object, there turned out to be a
scale of non-culmination acceptance.

One further telicity study, Hacohen (2010) on Hebrew, also established item
effects across different verbs. This study was not included in the tables above be-
cause it used a different paradigm, and moreover, the children were much older
than those in the studies discussed above: school-age children between 7 and 12.
Hebrew past tense is not perfective, and so telic sentences in the past tense do
not necessarily entail culmination. Instead, Hacohen used the infinitive verb form
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embedded under ‘tell’, for example, T told Tara to paint the square’. Participants
watched video clips to see if the girl did as she had been told. An item analysis
revealed that the verbs split into two classes, at least for the adults (in the condi-
tion with definite singular objects): acceptance of non-culmination varied between
11-33% for the three incremental-theme verbs (Hebrew ‘paint’, ‘draw” and ‘peel’),
whereas the incomplete situation was always rejected for the two change-of-state
verbs (Hebrew ‘close’ and ‘empty’).

The variation across verbs as reported in these three studies — with different
patterns of non-culmination acceptance for different verbs - is unexpected in a
mereological theory of telicity based on quantization. It can, however, be explained
using a scalar approach, as this framework presents a more “fluid” definition of
telicity by incorporating effects of verb class. Verbs with a closed scale are unam-
biguously telic. For verbs with an open scale, on the other hand, the scalar theory
offers room for ambiguity and/or underspecification of the endstate. This contrasts
with a mereological approach (Krifka, 1989), in which telicity is essentially a fixed
notion — defined by quantization and the notions of homogeneity and cumulativity.
A mereological theory does not allow for variation across different verb classes,
and so verb class effects are unexpected. The finding that predicate telicity is ac-
quired early can be explained in the scalar approach though: for verbs that explicitly
encode the closed end of the scale in the form of a particle, children do not (or
much less) accept non-culmination. The challenge for learners are therefore verbs
that do include an endstate in their lexical specification but do not explicitly (or
transparently) encode this meaning component. This is indeed the class that takes
longer to be acquired (Wittek, 2002). Moreover, several studies report differences
between change-of-state verbs on the one hand and incremental theme verbs on
the other (Garcia del Real, 2015; Hacohen, 2010; Ogiela, 2007; Ogiela et al., 2014),
with (much) lower rates of non-culmination acceptance for change-of-state verbs.
This can be explained within a scalar approach by arguing that incremental-theme
verbs involve an open scale, whereas change-of-state verbs involve a closed scale.

A final point of discussion in the telicity studies is the form of the direct object
in the test sentences. In most studies the object was a singular NP. Some used test
sentences with a cliticized pronoun (Schulz et al., 2001, 2003; Penner et al., 2003);
others a definite NP (Hodgson, 2001; Ogiela, 2007; Ogiela et al., 2014, Schulz &
Penner, 2002; Wittek, 2003); and yet others an NP possessive pronoun ‘his’ (van
Hout, 1998; Jeschull, 2007), as illustrated in Table 2. It is hard to draw any conclu-
sions about object forms across studies, but a few studies systematically varied the
direct object and found effects of type of object on acceptance of non-culmination.

Ogiela (2007) and Ogiela et al. (2014) used two kinds of plural NPs - with a
definite determiner (eat the brownies) or a cardinal number (eat two brownies). In
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the incomplete condition in Ogiela’s (2007) study, the actor engaged in a certain
kind of action with two object referents, one after the other. For the first referent,
the event was complete, and for the other one it was incomplete, for example, eat-
ing one brownie completely and the other halfway. Ogiela and colleagues found
an interaction with verb type: for the flexible telic verbs eat and drink, there was
less non-culmination acceptance in the conditions with cardinal determiners than
with definite determiners. There were no effects for the other verb types though,
nor for the particle verbs. The researchers argue that, given that a cardinal number
(two) more clearly specifies the quantized amount than a definite determiner, it
triggers a culminating interpretation more strongly; the latter can also be used on
a partitive reading.

The main goal of Hacohen’s (2010) Hebrew study was to systematically inves-
tigate the effects of different types of direct objects for non-culmination, varying
three grammatical dimensions of the object NP: singular/plural (‘paint the square /
paint the squares’), definite/indefinite (‘paint the square / paint a square’) and mass/
count (‘paint cloth / paint a square’). The design had six conditions, four of which
were telic (indefinite singular count; definite singular count; definite plural count;
definite mass) and two atelic (indefinite mass (bare); indefinite plural (bare)).
Opverall, children and adults rejected incomplete situations in the telic conditions
with count terms: both definite and indefinite noun phrases triggered rejection,
and so did singular and plural nouns. This shows that the definite/indefinite and
singular/plural dimensions are irrelevant for telicity, as expected by theories on
quantization and telicity (Krifka, 1989; Verkuyl, 1993). On the other hand, there
was a main effect of the count/mass distinction: children as well as adults accepted
the incomplete situation for mass terms and bare plural objects. This suggests that,
despite an overall higher acceptance rate of non-culmination in children, the rele-
vance of count/mass for compositional telicity had been acquired.

To summarize, I have provided a comprehensive review of (i) telicity studies
that compared presence and absence of particles in the Germanic languages Dutch,
German and English, and the telic-reflexive clitic se in Spanish, and (ii) studies
that varied direct object forms with different quantization properties in English
and Hebrew. One conclusion is that predicate telicity, as encoded by particles in
the three Germanic languages and reflexive clitic se in Spanish, is easier to acquire
than compositional telicity, confirming my earlier generalization (van Hout, 2008a).
Nevertheless, even particle verbs did not always lead to culmination interpretations;
there was some non-negligible acceptance of non-culmination for particle verbs
(varying between 0-35%). Moreover, there were individual verb effects: some trig-
ger more non-culmination acceptance than others. Age did not play a consistent
role across the studies. As for the aspectual role of direct object quantization, given
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the variation in different kinds of objects (nouns and determiners) across differ-
ent studies, in most cases with no systematic comparison, it is premature to draw
any conclusions about the effect of direct object quantization on the acquisition
of telicity. This remains an under-investigated area, especially with respect to the
count/mass distinction.

5. Non-culmination patterns and the acquisition of perfectivity

The culmination entailment of telic-perfective sentences is jointly determined by the
interaction of telicity and perfectivity. Children’s interpretations are not sufficiently
restrictive — they occasionally accept incomplete situations for telic-perfective sen-
tences — which can, in principle, be caused by non-target-like knowledge of either
one. So the question is: does acceptance of non-culmination arise from a non-adult-
like semantics of telicity (or, at least, certain telic constructions), or rather from a
non-adult-like semantics of perfective aspect? If children do not yet know the target
semantics of perfective markers, acceptance of non-culmination could indicate
incomplete acquisition of grammatical aspect, rather than telicity (lexical aspect).
In other words, is there a developmental stage in which “perfective” markers are
not yet perfective for children?

In order to determine what children know of perfectivity, I move on to review
comprehension studies on the acquisition of grammatical aspect with experimental
designs systematically contrasting perfective and imperfective aspect and using
telic predicates. There is quite an extensive literature on this topic (for reviews,
see van Hout, 2016, and Wagner, 2012). The first comprehension study on the
perfective-imperfective distinction was Weist, Wysocka & Lyytinen (1991). Weist
and colleagues found that English and Polish children appropriately differentiated
the two aspects as early as 2;6. The Finnish children in Weist et al. (1991) did not
reliably differentiate partitive and accusative case on the direct object in the aspect
task until the age of 6;6 — a finding they explain by appealing to the one-to-many
form/meaning mapping of the Finnish object cases.

Using the same task, albeit with somewhat different materials, however, a study
by Wagner (2002) did not replicate the findings of Weist et al. (1991) regarding
early mastery of the perfective-imperfective distinction: children did not perform at
adult-like levels until the age of 5 years. Wagner attributes the age of acquisition gap
between her results and those of Weist and colleagues to children’s initially more
limited knowledge of aspect as relating to the intentions of the agent of the action.
The pictures in her picture-selection task only showed the resulting outcome for
the object referent with no agent in view, whereas in Weist et al’s study the pictures
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showed showed a resulting state for both the object referent (a finished versus an
incomplete flower) and the agent (not drawing any more versus still drawing).
Wagner concludes that, for young children, information about the state of the agent
is crucial for deciding about culmination.

All other acquisition studies — using pictures or movies showing agent and
object referents — in several other languages established early differentiation of
the perfective-imperfective distinction. In a review about the acquisition of aspect
(van Hout, 2016) I summarized this literature. See Appendix C for an overview of
comprehension studies on grammatical aspect that compared acquisition of per-
fective and imperfective aspect in ten languages, specifying the age range tested
and the youngest age at which children systematically differentiated the perfective
and imperfective condition and showed knowledge of the culmination entailment
of perfective aspect. For reasons of space I do not discuss any further details here
about verbs and aspect forms (but see van Hout, 2016). The overall conclusion of
my previous review is that children acquire the perfective-imperfective distinction
early. Specifically, in most studies, the target meaning of the perfective markers in
the relevant language is in place at the earliest age tested. A number of the studies
listed here did not, however, find fully target-like interpretation and production
of imperfective aspect up to the age of 6. They did, however, differentiate the two
aspects. Seeing, then, that children know the target semantics of perfective markers,
I conclude that the cause for the acceptance of non-culmination is not incomplete
acquisition of grammatical aspect.

This brings us back to telicity and the question: is there a developmental stage
at which telic predicates are not telic for children, or certain kinds of telic predicates
are not telic? The review of the telicity acquisition patterns in Section 4 revealed
that there is a distinction within the class of telic predicates: predicate telicity, as en-
coded by particles in the Germanic languages and telic-reflexive clitic se in Spanish,
is easier to acquire than compositional telicity. The fact that child participants are
able to reject non-culminating situations for perfective sentences with particle verbs
leads to the following conclusion: children know the interaction of telicity and
perfectivity (i.e., they compute the culmination entailment of telic-perfective pred-
icates, at least for particle verbs and telic-reflexive clitic se). Whichever aspectual
theory one assumes for modeling this interaction (Section 2), the mere fact that
children are adult-like with certain telic-perfective predicates suggests that they
have acquired the interplay of telicity and perfectivity in their grammars. Hence,
the cause of the overly liberal non-culmination pattern is not immature knowledge
of the telicity-perfectivity interface.

Having discussed the roles of particles, direct objects and perfective mark-
ers in acquisition, and concluding that none of these can explain acceptance of

printed on 2/10/2023 7:11 AMvia . All use subject to https://ww. ebsco. conlterns-of -use



Chapter 5. On the acquisition of event culmination 113

non-culmination, there is one remaining possible cause: the relevant event type
properties encoded in a verb’s lexical meaning. Is there a developmental stage at
which lexically telic verbs (those that are not overtly encoded as such like particle
verbs) are not yet telic for children? In other words, the meanings of verbs such
as cross, kill, destroy, and break crucially include a result state. Can it be that these
verbs, which are telic in the adult lexicon, are not (yet) telic for children?

6. Conclusions and new developments in the acquisition
of event culmination

This chapter has presented a comprehensive overview of acquisition work on event
culmination in three lines of research, showing that there is quite a high rate of
acceptance of non-culmination by children (and adults too). I have sought to ex-
plain why, across languages, children accept non-culminating interpretations of
telic-perfective sentences. Defining the elements involved in the grammar of cul-
mination - the lexical semantics of verbs, telicity at the verb phrase level, perfective
aspect at the sentence level - and discussing several possible explanations, I have
concluded that the learnability challenge for event culmination, once perfectivity
has been acquired, lies in the acquisition of verb meanings.

Several acquisition studies have pointed out the role of agentivity and inten-
tionality for children’s understanding of event culmination, but none have system-
atically varied these dimensions in the experimental designs. Interestingly, these
insights from acquisition are being met by recent developments in crosslinguistic
semantic theories about non-culmination in certain (adult) languages, including
Mandarin, Japanese, Hindi, Thai and Salish languages (see Demirdache & Martin,
2015, for an overview). It turns out that there is a crucial role for the type of subject:
whether the subject is a volitional and intentional Agent or rather a non-volitional
and non-intentional natural Cause. Demirdache and Martin (2015) show that sen-
tences with Agents sometimes allow for acceptance of non-culminating situations
in these adult languages, but not Causes, revealing a crucial role for Agent control
and event culmination.

This insight presents a novel angle on past acquisition studies and shapes new
questions for future research, since all previous acquisition studies used Agent
subjects. The question is hence, what happens with non-intentional Agents? And
with Causer subjects? Demirdache and Martins (2015) Agent Control hypothesis
predicts that using other types of subjects in stimuli will lead to a lower rate of
non-culmination acceptance. This novel line of inquiry has just entered acquisi-
tion research. Recent studies in various child languages revisit the non-target-like

EBSCChost - printed on 2/10/2023 7:11 AMvia . All use subject to https://ww.ebsco. confterns-of -use



114

Angeliek van Hout

EBSCChost -

acceptance of non-culmination by manipulating subject-type: Agent versus Causer,
in order to find out if non-culmination in child language reflects the Agent Control
Hypothesis (van Hout et al., 2017; Strangmann, 2015).

Research on the grammar and acquisition of event culmination over the past
few decades has been done within different, more or less independent lines of
research. Various linguistic theories have been proposed: mereological and scalar
approaches, pragmatics and lexical-semantics. Acquisition studies have investi-
gated verb meanings, telicity and perfectivity. This chapter has tried to connect
these different strands in order to reach deeper insights which can pave the way
to further research. Given the important role of verb semantics for event culmi-
nation in adult grammars, there are several questions for future acquisition re-
search. Which features of verb semantics contribute to different patterns in the
acquisition of event culmination, and how? Moreover, given the dual source for
deriving culmination in a scalar approach (semantic entailment versus pragmatic
implicature), the acquisition question splits as well: How do children acquire event
culmination when it is an entailment, and how do they do acquire it when it is an
implicature? In other words, do children know that verbs from certain classes yield
culminating interpretations more robustly than verbs from other classes? And how
does this vary across languages? These questions and others can be approached by
systematically comparing verbs from different event-semantic classes and further
developing event culmination paradigms such as the ones that have been employed
in the telicity and aspect studies surveyed in this chapter.
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Appendix A. Samples of experimental materials
for testing the culmination entailment

Below are some picture series and accompanying test sentences from the truth-value judgment
task in van Hout (1998). The pictures were put down in front of the child one by one, while the
experimenter told a short story about two animals or two people. In the middle picture the agent
is eating or drinking, and in the final picture the agent has either finished his food or drink (cul-
minating situation) or has left half of it (non-culminating situation). There were four conditions
in this experiment; each is illustrated here.
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Particle verb condition: Did the light brown horse eat up his apple? Did the dark brown horse eat
up his apple?

Transitive with mass term condition: Did the boy with the white cap drink coke? Did the boy with
the red cap drink coke?
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Intransitive condition: Did the boy in green eat? Did the boy in blue eat?

Appendix B. Overview of verbs tested in nine telicity studies

This table lists, per study and per language, all verbs that were tested in the transitive and particle
verb conditions, and for Spanish in the transitive and clitic se condition.

Study Language Condition Verbs
van Hout 1998 Dutch transitive eten ‘eat), drinken ‘drink’
particle opeten ‘eat up’, opdrinken ‘drink up’
van Hout 1998 English transitive eat, drink
particle eat up, drink up
Jeschull 2007 English transitive eat, drink, fold, wrap
particle eat up, drink up, fold up, wrap up
Ogiela 2007 English transitive eat, drink, build, fix
particle eat up, drink up, push over, carry over
Schulz & Penner German transitive essen ‘eat’, trinken ‘drink’
2002 particle aufessen ‘eat up’, austrinken ‘drink up’
Schulz et al. 2001; German transitive -
Penner et al. 2003 particle aufmachen ‘open’
Schulz & Wittek ~ German transitive -
2003 particle aufmachen ‘open’, zumachen ‘clos¢’,
abmachen ‘take off’, anmachen ‘turn on’
Wittek 2002 German transitive schliessen ‘close’, knacken ‘crack, pfliicken
‘pick, 16schen ‘extinguish, fiillen fill’, toten
kill’, wecken ‘wake’, zerbrechen ‘break’
particle zumachen ‘close’, aufmachen ‘oper,
abmachen ‘pick], ausmachen ‘extinguish,
vollmachen ‘fill, totmachen ‘kill’,
wachmachen ‘wake’, kaputmachen ‘break’
Hodgson 2001 Spanish transitive limpiar ‘clean’, comer ‘eat, beber ‘drink,
hacer ‘do), leer ‘read’
particle limpiarse ‘clear’, comerse ‘eat’, beberse

‘drink’, hacerse ‘do, leerse ‘read’
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Appendix C. Overview of grammatical aspect acquisition studies

Reprint of Table 25.6 (p. 607) from Ch.25 ‘Lexical and Grammatical Aspect’ by Angeliek van Hout
in “Oxford Handbook of Developmental Linguistics’, edited by Lidz, J. W. Snyder, W. & Pater, J.

(2016). By permission of Oxford University Press (www.oup.com).

This is a summary of aspect comprehension studies in ten languages, copied from my re-
view in van Hout (2016); some references have been updated. Age PERF: Youngest age at which
children systematically differentiated perfective vs. imperfective aspect and show knowledge of

the culmination entailment of perfective aspect.

Language Study Ages tested  Age PERF

Basque Garcia del Real & Ezeizabarrena, 2011 5;0-5;11 53

Chinese Li & Bowerman, 1998 3;11-6;4 5P

Finnish Weist et al., 1991 2;6-6;6 ¢

Dutch van Hout, 2007, 2008b 3-5 3d

English Matsuo, 2009 1;6-6;8 5¢

Wagner, 2002 1;11-5;7 5¢
Weist et al., 1991 2;6-6;6 2;6f
Italian van Hout & Hollebrandse, 2001; van Hout 2008b  3;0-6;1 4
Spanish Garcia del Real, 2015; 5;0-5;11 53
Hodgson, 2003 3;0-8;0 5
Greek Delidaki, 2006 3;0-6;5 3;0
Konstantzou, 2014 4;0-6;11 42
Polish van Hout, 2005, 2008 2;0-4;11 3
Weist et al., 1991 2;6-6:6 2;6'
Russian Gagarina, 2008 3;0-6;11 3
Kazanina & Philips, 2007 2;10-6;9 3
Stoll, 1998 2;0-6;11 2;6
Vinnitskaya & Wexler, 2001 3;0-6;5 3

Notes:

a  This study did not test children younger than the indicated age.

b This reflects the data for their lexical verb class categories “Accomplishment Resultative” and “Locative”

¢ Not even the oldest Finnish learners at 6;6 interpreted accusative and partitive object case appropriately
in order to distinguish complete versus incomplete situations.

d  The Dutch 3-year-olds correctly rejected the perfect for incomplete situations by 63%, which was different
from chance, but far from ceiling.

e The three studies with English learners establish different ages for the acquisition of the culmination en-
tailment of perfective aspect (English -ed forms in simple past or in a prenominal participle). In contrast
to Weist et al. (1991), Wagner (2002) and Matsuo (2009) only showed the state of the object referent at the
end of the event, not the agent of the action. The presence of agent-oriented information may be required
for the younger children to be able to succeed in this task (Wagner, 2002).

f Weist et al’s results show that the English and Polish learners correctly differentiate the perfective-
imperfective distinction at the age of 2;6. However, since no percentages correct are given for each aspect
separately, we cannot tell from their report how firmly these young learners have acquired the culmination
entailment of the perfective.
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CHAPTER 6

Telicity in typical and impaired acquisition

Petra Schulz
Goethe-University Frankfurt

This chapter discusses children’s knowledge of the syntactic-semantic interface
of different types of telicity in typical and impaired acquisition. It maintains that
telicity can be semantic or pragmatic, depending on whether event completion
is entailed or implicated. It further delineates the Event Structural Bootstrapping
account, arguing that Endstate Orientation — rather than a Manner Bias - guides
children’s acquisition of verb meanings. Findings from studies testing children’s
early verb production and comprehension are provided as evidence for a strong
Endstate Orientation in typical development, but not in Specific Language
Impairment. These data speak for modularity in the domain of semantics and for
the presence of selective impairments in verb semantics. Cross-linguistic impli-
cations for further research are formulated in the conclusion.

Keywords: telicity, Specific Language Impairment (SLI), typical language
development, comprehension, German, semantic impairment, verb (particle),
verb semantics, event structural bootstrapping, Endstate Orientation

1. Introduction

How do children learn the meaning of verbs? Although this question has instigated
much research for more than 30 years (e.g., Gentner, 1982), how the child succeeds
in this task is still a matter of debate. Compared to object-referring nouns like ap-
ple or door, the lexical representation of a verb is complex and comprises several
distinct components like core meaning, argument selection, and event type, all of
which have to be acquired. Moreover, unlike in learning object labels, children can-
not rely on joint visual attention in learning labels for actions or situations. Events
are typically fleeting, and the production of the label for the event often does not
coincide with the time at which the event occurs. Additionally, the relation between
verb and event is underdetermined, for a verb usually refers to a specific aspect of a
scene. The same event could, for example, be described as running into the garden,
entering the garden, or arriving home. Finally, in contrast to object labels, verbs are
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subject to considerable cross-linguistic variation in how the different event types
are encoded in syntax and lexicon (e.g., English He ran into the garden vs. French
Il est entré dans le jardin en courant).

Given these challenges, we might expect that verbs are difficult to learn. Words
referring to events, however, occur very early in children’s speech, and typically de-
veloping (TD) children master event structural concepts like telicity at a young age.
This is in stark contrast to impaired acquisition: Children with Specific Language
Impairment (SLI) (sometimes also referred to as Developmental Language
Disorder, DLD) exhibit persistent difficulty with crucial aspects of telicity. Focusing
on German, this chapter summarizes recent findings on children’s knowledge of
the syntactic-semantic interface of different types of telicity in typical and impaired
acquisition. It starts with a summary of the concepts of semantic and pragmatic
telicity in Section 2. Section 3 outlines the acquisitional perspective on telicity and
introduces the Event Structural Bootstrapping account that argues that Endstate
Orientation — rather than a Manner Bias — universally guides children’s early ac-
quisition of verb meanings. Section 4 discusses findings from children’s early verb
production. Section 5 describes findings from a set of comprehension studies test-
ing semantic and pragmatic telicity in both TD and SLI children. The chapter ends
with a conclusion and cross-linguistic implications for further research.

Related findings in Dutch and English, referred to in this chapter, suggest that
the specific findings for German hold for other Germanic languages as well (see
also van Hout, 2018). How the acquisition strategy of Endstate Orientation may be
borne out in non-Germanic languages is briefly outlined in the conclusion.

2. Semantic and pragmatic construal of telicity

Languages across the world use a common set of event components for their verbs. I
suggest that the event component ‘endstate’, involved in telicity, plays a crucial role in
children’s acquisition of verb meaning, and that this initial preference for endstates
is universal. As event components are encoded differently in typologically different
languages (Talmy, 1991), I predict cross-linguistic variation to exist regarding how
telic event expressions are initially realized by the child. This assumption is in line
with Maguire et al. (2010), who hypothesize that children initially show common,
possibly universal verb construal, and only later demonstrate language specific ten-
dencies. In contrast to Maguire et al. (2010), who argue for an initial preference
for Path interpretations, and to Gentner (1978), who argues for a Manner Bias in
children’s interpretation of verbs, I argue for an initial Endstate Orientation.
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2.1 Event structure of verbs

Verbs designate events including states such as ‘being happy’ and actions like
‘walking’, ‘sweeping’, or ‘opening’, that all differ regarding their internal temporal
make-up (Dowty, 1979; Vendler, 1957). Events like ‘opening’ have an endpoint
built into them leading to a natural culmination point, while events such as ‘be-
ing happy’ or ‘walking’ do not have an endpoint allowing the event to continue
indefinitely or to stop at any moment in time. Verbs designating events with an
endpoint are referred to as telic, and verbs designating events without such an
endpoint are referred to as non-telic. Within Pustejovsky’s (1995) model of event
typology, events can be further classified according to their complexity. States
(S) like ‘being happy’ and processes (P) like ‘walking’ are simple events; they
are referred to with atelic verbs. Complex events involve a transition (T) from
a process to a state. Telic verbs like open designate so-called endstate-oriented
transitions, i.e. the endstate subevent is the head-of-event, illustrated in (1a). To
capture the intuition that some verbs such as sweep designate process-oriented
transitions, in which the process subevent P is more prominent than the result-
ing state, Pustejovsky (1995) suggests that in this case P is marked as head-of-
event. Diverging from this assumption, I postulate the structure in (1b). Like
in endstate-oriented transitions, in process-oriented transitions the endstate is
marked as head-of-event, but unlike in endstate-oriented transitions, in process-
oriented transitions the endstate is optional. This structure reflects the insight
that process-oriented transitions are in fact ambiguous between atelic processes
and telic endstate-oriented transitions.

(1) a. T

T

P S*
Endstate-oriented transition
open the door

b. T

P (8%
Process-oriented transition
sweep the floor

Telic interpretations of verbs can be construed semantically or pragmatically:
Semantic telicity arises through entailment and pragmatic telicity though impli-
cature (Arunachalam & Kothari, 2010; Filip, 2008; 2014; Hay, Kennedy, & Levin,
1999; Jeschull, 2007). The telic interpretation of verbs like open, which designate
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endstate-oriented transitions, arises through entailment. (2a) for example entails
‘the present is open’” and this entailment is not cancellable, as seen in (2b).!

(2) a. Jill opened the present.
b. Jill opened the present, #but it is still wrapped.

Telic interpretations of surface-contact verbs like sweep and of degree achieve-
ments such as cool the beer (Filip, 2008) arise through a generalized conversational
implicature, as illustrated in (3). The implicature of (3a) that the flor is clean is
cancellable, as seen in (3b).

(3) a. Jill swept the floor.
b. Jill swept the floor, but it is still not clean.

The temporal adverbial modification test (Dowty, 1979) confirms the different sta-
tus of natural culmination in predicates like open vs. sweep: in an hour/in a minute
combines with telic predicates, while the durational adverb for hours/for minutes
combines with atelic predicates ((4a) vs. (4b)). Open is telic, whereas sweep has both
a telic and an atelic reading.

(4) a. Jill opened the present in a minute/ * for minutes.
b. Jill swept the floor in an hour / for hours.

In summary, atelic predicates designate processes and states; semantically telic
predicates designate endstate-oriented transitions like ‘opening’ and pragmatically
telic predicates designate process-oriented transitions like ‘sweeping’.

2.2 Encoding telicity in German: A note on verb particles
and particle verbs

Languages differ as to how event types are encoded by syntax and in the lexicon. In
German, like in English and Dutch, verb particles play a prominent role in marking
telicity by contributing to the semantics of the complex verb containing the particle.
We can distinguish between different basic types of verb particles regarding their
telicity properties (for German, see Schulz, Wymann, & Penner, 2001, for English,
see Walkovd, 2013). Telic verb particles (also referred to as resultative) mark the
prominent endstate of a transition, like auf ‘open’ in aufmachen ‘open’ or aus ‘out’
in ausmachen ‘turn off”. Note that in some cases complex verbs retain their atelic
reading despite presence of a particle that is telic by default (e.g., aussehen, AUS.

1. All examples contain perfective aspect, since imperfective aspect such as progressive in Eng-
lish cancels the completion entailment (Dowty, 1979):

(i) Jill was opening the present; in fact she is still opening the present.
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see ‘to look’). Atelic verb particles exclusively mark the process, like rum ‘around’ in
rumlaufen ‘walk around’. Finally, ambiguous verb particles mark either the process
or the endstate of a transition, like rauf ‘up’ and runter ‘down’ in raufgehen ‘walk
up’ und runtergehen ‘walk down’. This corresponds to the observation by Levin and
Rappaport Hovav (1995) that verbs of directed motion such as ascend and descend
are not necessarily telic. Importantly, verb particles like auf occur as complex verb
alternations of simplex verbs (e.g., aufessen ‘eat up’ vs. essen ‘eat’) or in particle verbs
(e.g., aufmachen ‘oper’), which lack a simple verb alternation.?

2.3 Inherent and compositional telicity

Like in English and Dutch, in German, (a)telicity of the verb is generally deter-
mined by its lexical semantics or via the interaction with the morpho-syntactic
context the verb appears in (see van Hout, 1996, 1998, 2000, 2008). Inherently telic
verbs such as open, find, and arrive designate events with a natural culmination
point that is part of the verb meaning. These inherently telic verbs are all cases of
semantic telicity (i.e. telicity arises through entailment, see Section 2.1). In contrast,
compositional telicity of the predicate, resulting from the interaction of an atelic
verb with the event-semantic properties of other morpho-syntactic elements in
the sentence (Krifka, 1989, 1998), can either arise through entailment or through
implicature. Among the elements triggering an event-type shift are directional
phrases such as walk into the house, resultative phrases such as laugh yourself silly,
complex verb formation as in particle verbs and presence of a ‘quantized’ NP? as
in eat the apple. Recent work has shown that the type of subject (intentional or
non-intentional agent) contributes to telicity as well (Demirdache & Martin, 2015).
In the following I focus on those structures that have been prominent in acquisition
research: predicates containing telic verb particles and/or quantized NPs, combined
with intentional agents as the subject’s referents.

Telic verb particles trigger telicity via entailment. They have also been referred to
as strong telicity markers, because adding them to an atelic process verb obligatorily
results in an event-type shift to telic (Schulz et al., 2001; Penner, Schulz, & Wymann,
2003; van Hout, 1998). This is exemplified in (5) and (6) with the process verbs essen
‘eat’ and zeichnen ‘draw’ and their telic particle counterparts. In the telic particle verb
sentences (5a) and (6a) it is infelicitous to cancel the entailment that the culmination
point is reached. This is in contrast to their process counterparts (5b) and (6b).

2. Note that unlike their English counterparts, German particle verbs often do not have a clear
adjectival base (see Hay et al., 1999). The adjective describing the endstate of aufmachen ‘oper’
for example is offen, not auf.

3. A predicate P is quantized iff: if P(x) and y < x, then not P(y) (Krifka, 1998).
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(5) a. Er hat auf-gegessen, (*aber es ist noch was iibrig).
he has up-eaten. pST.PTCP (*but it is still some left)
‘He ate it up, (#but there is something left).
b. Er hat gegessen, (aber es ist noch was tibrig).
he has eaten. PST.PTCP (Pbut it is still some left)

‘He ate, but there is still something left’

(6) a. Sie hat das Haus ab-gezeichnet,
she has the. Acc.sG house .Acc.sG off-drawn. psT.pTCP
(*aber es ist nicht fertig).
(*but it is not done)
‘She copied the house, (#but it is not completely drawn.)’
b. Sie hat gezeichnet, aber es ist noch nicht fertig.
she has drawn. psT.pTCP but it is still not done
‘She drew, but it is not yet finished.

Certain quantized NPs trigger telicity via implicature. They have also been referred
to as weak telicity markers, because combination with a process verb does not
always result in a telic predicate, as shown in (7) (=English (3b)). The implicated
culmination point can be cancelled without rendering the sentences infelicitous,
despite the presence of the quantized NP.

(7) a. Jill fegte den Boden, aber er ist nicht sauber.
Jill swept the. aAcc.sg floor. acc.sG but he is not clean
Till swept the floor, but it is not clean’

b. Jill ging den Hiigel hinauf, aber erreichte die
Jill walked the.acc.sG hill .acc.sc up but reached the
Spitze nicht.
top not

ill walked up the hill, but didn’t reach the top’

The role of quantized NPs for telicity with verbs of consumption is more complex.
In earlier approaches (see Krifka, 1989) quantized NPs have been assumed to trig-
ger semantic telicity with eat and drink. This is illustrated for eat with the contrast
between the intransitive verb (8a) and the bare, non-quantized NP (8b) vs. the
quantized NP (9¢). The durational adverbial combines with the atelic predicates in
(8a) and (8b), but only marginally with the specific definite NP in (8c).

(8) a. Sie hat (eine Stunde lang) gegessen.
she has (an hour long) eaten.PST.PTCP
‘She ate (for an hour).
b. Sie hat (eine Stunde lang) Kise gegessen.
she has (an hour long) cheese. AcC.SG eaten. PST.PTCP
‘She ate cheese (for an hour).
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c. Sie hat (‘eine Stunde lang) den Kise
she has (fan hour long) the. Acc.sG cheese. ACC.sG
gegessen.

eaten. PST.PTCP
‘She ate the cheese (?for an hour).

More recent approaches argue that verbs of consumption may select a quantized NP
without automatically triggering an event type shift (Filip, 2014; Hayet al., 1999).
This is illustrated in (9). This finding is crucial for acquisition studies, which have
often used verbs of consumption with definite NPs as test items in experiments.

(9) a. Bill ate the apple bite by bite for ten minutes (and still didn’t finish it)
(Jackendoft, 1996: 308)
b. She ate the sandwich but as usual she left a few bites. (Hay et al., 1999: 139)

We hence conclude that certain quantized NPs, e.g. specific definite NPs, are indeed
weak telicity markers, involving pragmatic telicity, at least when selected by verbs
of motion, surface-contact, and consumption (see Section 5.3. for empirical data
confirming this assumption for adults and children). Note that not all definite NPs
behave alike. Measurement phrases, for example, entail telicity (e.g., #Mary ate
two apples, but finished eating only one.). Based on the notions of entailment and
implicature, Table 1 summarizes the different types of telicity.

Table 1. Types of telicity and their encoding in German

Type of telicity Source Encoding Examples
Inherent Entailment  Lexical semantics Morphologically simple verbs (e.g., finden
of the verb ‘find’), morphologically complex verbs

(e.g., aufmachen ‘oper’)

Compositional Entailment Resultative verb  auf- (e.g., aufessen, eat up’), aus- (e.g.,
particles (strong  austrinken, drink up’), ab- (e.g., abzeichnen,
telicity marker) draw®)

Implicature Certain quantized Specific definite NPs (e.g., den Apfel essen
NPs (weak telicity ‘eat the apple’, den Boden fegen ‘sweep the
marker) floor’, den Berg hinaufgehen ‘walk up the

hill’)

In summary, telicity in German is encoded either by the lexical semantic properties
of the verb (semantic telicity) or formed compositionally, for example by adding
a resultative particle or a quantized NP complement to an atelic verb. Telicity in
resultative particles arises through entailment of the culmination point (semantic
telicity), while telicity in certain quantized NPs arises through implicature of the
culmination point (pragmatic telicity).
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3. 'The acquisitional perspective
3.1 The acquisition task of mastering telicity

Given the complex relationship between the lexical semantics of the verb deter-
mining its basic event-semantic property and the morpho-syntactic contexts that
may trigger event type shifting, the acquisition task of the child is manifold. In
order to determine whether a predicate is telic or not, she has to know the lexical
event-semantic properties of the individual verbs. That is, she has to distinguish
between inherently telic verbs and verbs that can alter their event type. She also has
to learn whether the natural culmination point of the event designated by a pred-
icate is entailed or implicated (i.e. whether the telicity marker is weak or strong).
Finally, she has to learn the function of the various morpho-syntactic elements in
her language (e.g., verb particles and quantized NPs) and the mapping between
these elements and their role in determining the predicate’s event-type.

3.2 Learning strategy for verbs: Event Structural Bootstrapping

How can the child succeed in this complex acquisition task? In previous work
my colleagues and I have proposed the Event Structural Bootstrapping account,
suggesting that typically developing children, faced with the task of verb learning,
initially focus on the verb’s event structure rather than on its core meaning or
its argument selection (Penner et al., 2003; Schulz et al., 2001; Schulz, Penner, &
Wymann, 2002). We have argued that TD children proceed in a ‘piecemeal’ fashion
in order to overcome the input ambiguity in the domain of the verb lexicon: They
first focus on event expressions that encode endstate-oriented transitions and only
later on the other event types (processes, states, and process-oriented transitions).
That is, children are argued to initially show an Endstate Orientation guiding their
early learning of verb meaning (Schulz et al., 2002). Endstate-oriented transitions
are a safe starting point for learning verb meaning because their event structure is
unambiguous. Inherently telic verbs like open only designate events with their nat-
ural culmination point reached, unlike process verbs like sweep that are used with
events where a culmination point has been reached or not, and unlike processes
and states, which lack a culmination point altogether (see Section 2.1).

Within the class of telic predicates, particle verbs of the type aufmachen (AUE
make, ‘open’) and zumachen (ZU.make, ‘close’) meet the requirement of an unam-
biguous event structure best, since the internal hierarchy of the transition is opti-
mally transparent. The resultative particle auf unambiguously marks the endstate
as head-of-event, and the dummy light verb machen ‘make’ lexically marks the
process subevent as less prominent.
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Supporting evidence for children’s early strategy of Endstate Orientation comes
from studies by Lakusta and colleagues. Infants’ (age 16 months) preference for
looking at endpoint events over starting point events (Lakusta & DiFabrizio, 2016),
as well as their bias to encode goals over the source when describing events (Lakusta
et al., 2016), suggest that infants consider the endpoint an essential component of
events. Likewise, 5-year-old children’s preference for change-of-state over motion
scenes when asked to match a novel verb to one of two scenes (Kelly & Rice, 1994)
points to the prominence of change-of-states in children’s perception of events.
In other words, the strategy of Endstate Orientation draws on infants’ supposedly
universal conceptual preference for endpoints, which supports their subsequent
linguistic encoding (see Wagner & Lakusta, 2009, for a similar view). In a similar
vein, Maguire et al. (2010) propose that children initially show common, possibly
universal verb construal.

As Endstate Orientation draws on the interaction of cognitive preferences and
linguistic encoding, aspects of the learning environment such as frequency of a
certain structure in the input to the child should play a minor role in explaining
the order of verb acquisition. Our account furthermore predicts that the strategy
of Endstate Orientation is generalizable across different languages and, crucially,
that it extends to languages that encode goal/endstate differently. That is, across
typologically different languages, children are expected to first focus on endstates
in both production and comprehension. Which verbal elements the child real-
izes first to encode the endstate is determined by how a given language encodes
endstate-oriented transitions.

Note that the strategy of Endstate Orientation is in stark contrast to the Manner
Bias proposed by Gentner (1978). According to the Manner Bias, at the outset of
verb acquisition language learners assume that verbs denote manners of actions;
notions like ‘endstate’ and ‘culmination point’ are not part of their lexical-semantic
representation of verbs (see also Gropen et al., 1991; for a critical evaluation of the
manner bias, see van Hout).

3.3 Predictions for the acquisition of German

Within the account of Event Structural Bootstrapping specific predictions for verb
acquisition can be derived. Most importantly, children are expected to master
differences between event types early. Regarding production, children adhering
to Endstate Orientation are predicted to acquire event expressions referring to
endstate-oriented transitions early and to first realize the prominent subevent of
telic particle verbs, e.g., in German resultative particles like auf ‘open’ or zu ‘closed’,
before producing full particle verbs like aufmachen ‘open’ or morphologically sim-
ple telic verbs like dffnen ‘open, and also before non-telic verbs designating pro-
cesses, states, and process-oriented transitions.
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Regarding comprehension, children are expected to be sensitive to the differ-
ence between telic and atelic verbs early on. Inherently telic verbs are predicted to
be mastered early, as well as compositionally telic verbs with strong telicity markers
such as aufessen ‘eat up, because the contrast to the atelic essen ‘eat’ provides clear
evidence for the learner regarding its event-type. The role of quantized NPs as weak
telicity markers may be acquired later, as they provide unreliable form-function
cues for the learner by implicating but not entailing a telic reading.

4. Telicity in production

German-speaking children start using verbs already in their second year of life
(Kauschke, 2000). Simplex verbs are generally the first verbs to appear, but both
simplex and particle verbs are used frequently already before age 2. In a case study
of Simone, aufmachen ‘open, kaputtmachen ‘break’, and abmachen ‘take oft” were
among the most frequent particle verbs (Behrens, 1998). Isolated verb particles play
an important role in early verb acquisition as they often assume the function of a
full verb and occur already in the single-word period. This is illustrated in (10) and
(11) for German (see Penner et al., 2003).

(10) Child (1;03 years):
Auf! (trying to open an umbrella)
open
‘open it’

(11) Child (1;05 years):
Aus! (trying to take her sweater off)
out
‘take it off®

In previous work, we investigated children’s early verb lexicon between the ages
of 12 to 24 months in a longitudinal design, based on data from the parent report
RELATIONAL WORD INVENTORY (RWI, Schulz, 2002), which assesses production
of verb particles, and from spontaneous speech corpora. The parental report data
from 47 German-speaking children showed that isolated verb particles are first used
between the ages of 14 and 18 months (Schulz, 2005). Most children log into the
verb lexicon with isolated verb particles only, few start out with simple verbs and
isolated verb particles simultaneously. Particle verbs occur sometime later, around
18 months of age. Regarding the event type of the first verb particles, 90% of the
children logged into the verb lexicon with particles that in the adult system are telic
as aus ‘out’, zu ‘closed’, auf ‘open, an ‘on’, and ab off”.
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From a subset of the children above (n = 43) between the ages of 14 and 18
months spontaneous speech data were analyzed regarding frequency of verb par-
ticles, particle verbs, and simplex verbs (Schulz, 2005). Eighty-six percent of the
children’s spontaneous verb expressions were isolated telic verb particles such as
auf ‘open’ or ab ‘off’, compared to 2% ambiguous verb particles, 9% simplex verbs,
and 3% particle verbs. In line with previous findings from Penner et al. (2003),
the verb particles were used in the function of verbs. In summary, the data from
both parent report and spontaneous speech confirms that telic verb particles are
produced early and frequently in German.

In line with the Event Structural Bootstrapping account, Kieburg and Schulz
(2010) found that parents’ verb input did not determine children’s order of ac-
quisition of event expressions. Using a longitudinal design, the authors examined
whether children’s early preference for telic verb particles could be explained by
word frequency in the ambient language. The analysed data comprised about 5000
utterances from three mothers recorded when their children were between 14 and
20 months old. The order of verb acquisition and the composition of the verb lex-
icon in 1- to 2-year-olds was not significantly correlated with word frequency, i.e.
total token, relative token and type frequency, in parental input. Moreover, the verb
particles used by the mothers most frequently (i.e. her ‘here’, hin ‘there’, rein ‘in,
weg ‘oft’) differed from those initially produced by their children as documented in
the parental report RWI. These were auf ‘open, ab ‘oft’, aus ‘off’, an ‘ont, zu ‘closed’,
the same as the resultative verb particles reported in the study of the 47 children
mentioned above. These data support the assumption that Endstate Orientation
guides young children in building their productive verb lexicon.

5. Telicity in comprehension

Under the Event Structural Bootstrapping account delineated in Section 3, typically
developing children are expected to master the difference between telic and atelic
verbs from early on. Children who exhibit Specific Language Impairment (SLI), in
contrast, may show deficits in this area.

5.1 A note on children with SLI and semantic deficits

With a prevalence of 6 to 10%, SLI constitutes one of the most frequent develop-
mental disorders and has been the topic of much linguistic research (see the over-
view in Leonard, 2014; for an overview of research on SLI in German, see Hamann,
2015). Children with SLI exhibit language difficulties without co-occurring cog-
nitive or neurological deficits, or hearing impairments severe enough to explain
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the language impairment (Leonard, 2014). Children with SLI are delayed in their
onset of speech and in their subsequent language development. Problems with
morphology and syntax have been proposed to constitute the core characteristic of
SLI and have been studied most extensively. Morpho-syntactic deficits have been
reported for the majority of children with SLI and have often been found to persist
up to school age. However, SLI is a heterogeneous disorder: The specific profiles
of language deficits vary regarding the location of the deficits as well as regarding
the severity of impairment (Friedmann & Novogrodsky, 2008; Schulz, 2010; van
der Lely, 2005). Beyond morpho-syntax, impairments have also been reported for
phonology, lexicon, and pragmatics (e.g., Bishop, 1997; Conti-Ramsden & Botting,
2006; Leonard, 2014). Finally, selective deficits have been found for specific linguis-
tic subdomains including morpho-syntax, phonology, and lexicon (e.g., Friedmann
& Novogrodsky, 2008; van der Lely, 2005).

Semantic impairments have received less attention and have mostly been con-
sidered in concert with pragmatic or lexical deficits. The few existing studies on the
semantic abilities of children with SLI suggest that deficits may occur at the word,
sentence, and discourse level (Botting & Adams, 2005; Roeper, 2004). Despite these
findings, the difficulties children may have with semantics have not traditionally
been seen as central to SLI, and only recently has it been argued that children with
SLI may also exhibit isolated or co-occurring semantic deficits (Penner et al., 2003;
Schulz, 2010; Schulz & Roeper, 2011; see also Hamann, 2015).

The few studies investigating telicity acquisition in SLI have mainly tested pro-
duction (Kelly & Rice, 1994; Ingham, Fletcher, Schelletter & Sinka, 1998; Watkins
& Rice, 1991). Focusing on resultative VPs in English, Watkins and Rice (1991)
asked English-speaking children to describe video scenes and found that children
with SLI used fewer resultative particles like off in kick off the shoe, compared to
their TD peers. The authors conclude that children with SLI experience problems
with the syntactic and semantic properties of particles that cannot be accounted
for by problems referring to functional categories. Kelly and Rice (1994) found that
five-year-old SLI children, unlike their TD peers, did not show any preference in
applying novel verbs to either a motion or a change-of-state scene. A related study
by Ingham et al. (1998) found that 6-year-old English-speaking children with SLI
have difficulty using complex resultative VPs like shake the ball out (of the tree) and
preferred simple VPs such as shake the ball, when asked to describe video scenes.
These studies indicate that resultative verb types may be difficult for children with
SLI to acquire. In a similar vein, a comprehension study on Spanish reported that
children with SLI did not use the telicity of predicates to guide their understanding
of grammatical aspect and tense (Grinstead, McCurley, Pratt, Obregon, & Flores,
2013). I hypothesize that SLI children’s difficulty with telic verbs results from an
unstable Endstate Orientation: They do not reliably represent the endstate as being
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entailed by semantically telic verbs. That is, SLI children are expected to fail to
linguistically encode their preference for endstates, which I suppose is unimpaired
at the conceptual level.

5.2 Inherent telicity

Three sets of studies investigated how and at what age German-speaking TD chil-
dren and children with SLI master inherent semantic telicity.

5.2  Inherent telicity: The case of particle verbs

Previous research indicates that, starting at 3 years of age, TD children exhibit an
adult-like interpretation of inherently telic verbs like aufmachen ‘open’, zumachen
‘clos€’, abmachen ‘remove’, and ausmachen ‘extinguish’ (Wittek, 2002). That is, in
a truth-value-judgment-task, they consistently reject telic verbs for incomplete
events. Extending this research, Schulz and Penner (Penner et al., 2003; Schulz et al.,
2001, 2002) investigated TD and SLI children’s comprehension of inherently telic
particle verbs. Their study was based on the assumption that Endstate Orientation
guides TD children’s comprehension from early on (see Section 3.2), while chil-
dren with SLI, lacking Endstate Orientation, should not reliably recognize that the
endstate is entailed by telic verbs. The authors focused on clearly endstate-oriented
transitions; the telic particle verb aufmachen ‘open’ was chosen for the theoretical
reasons provided above (see Section 2.2) and because it appears early in children’s
speech (see Section 4).

Schulz et al. (2001) tested 16 3- and 4-year-old children with SLI (mean 3;10)
and compared their comprehension abilities with that of 16 younger TD children
(mean 2;10); 16 adults were included as controls. The children with SLI met the
standard inclusion and exclusion criteria: (a) they were diagnosed by speech ther-
apists as suffering from receptive and expressive language deficits, (b) cognitive
functioning was reported to be within normal range for age, and (c) there was no re-
port of hearing impairments (see Leonard, 2014). All SLI children were enrolled in
programs for children with language disorders, and none had received any therapy
focusing specifically on verb meanings. The TD children exhibited age-appropriate
speech, language, social, and cognitive functioning according to preschool teacher
and parent reports.

Using a truth-value judgment task (T'V], Crain & McKee, 1986) eight yes/no-
questions assessed whether children know that the meaning of aufmachen ‘open’
entails the endstate ‘be open’. Two-picture sequences were shown to the child de-
picting different instances of opening a container, with and without event com-
pletion. Examples for both test conditions (endstate and no-endstate) are given in
Figure la and 1b.
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a. Endstate condition
Test question: Hat sie’se aufgemacht? ‘Did she open it?’
Target answer: Yes.

b. No-endstate condition
Test question: Hat sie’se aufgemacht? ‘Did she open it?’
Target answer: No.

r————

Figure 1. Example item for inherent telicity in the two test conditions.
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In the relevant no-endstate condition, the 3-year-olds with SLI performed at chance
level (46% correct rejections), while the 2-year-old TD children interpreted the telic
verb target-like in most cases (78% correct rejections). Schulz et al. (2002) tested
an additional group of 16 3-year-old TD children (mean 3;10 years), who were
chronologically age-matched to the group of children with SLI, so that for each
child with SLI there was a child in the age-matched TD group within 1 month of
age. As expected, the TD same-age peers performed at ceiling in the no-endstate
condition with telic verbs (89% correct rejections). Are SLI children’s frequent yes
responses (54%) due to a general yes-bias? This seems implausible, for only children
who were able to respond to yes/no-questions appropriately were included in the
analysis. Moreover, children with SLI, just like their TD peers, performed at ceiling
in the control trials requiring a no-response.* Could it be that children with SLI
merely had difficulty inferring from a photograph whether a container is open or
still closed? This is unlikely, because all children were first given ample opportunity
to manipulate all containers depicted in the picture sequences and experience how
they open and close.

To find out whether SLI children’s difficulty with inherent telicity is persistent,
Penner et al. (2003) tested a group of 16 SLI children between the ages of 5 and 8
years (mean 6;09 years). As illustrated in Figure 2, which summarizes the results
for all five groups tested, even at nearly 7 years of age, in only 64% of the cases did
the SLI children correctly reject the telic verb aufmachen in the crucial no-endstate
condition.

The individual interpretation patterns demonstrate SLI children’s difficulties
even more clearly. While 50% of the TD children at age 2 and 69% of the TD chil-
dren at age 3 performed above chance (4/4 correct) with inherent telicity, only 25%
of the 3-year-olds with SLI and 44% of the 6-year-olds with SLI did so. Notably,
children with SLI do not simply interpret the telic verb as atelic: Only 7 out of the
32 of children with SLI overall consistently accepted telic verbs in the no-endstate
condition. Extending Penner et al’s (2003) proposal, I assume that this pattern
results from an incorrect event-semantic representation of telic verbs, in which the
head-of-event is optional, i.e. the endstate may be present or absent (see (1a) vs.
(1b)). This lack of an Endstate Orientation would point to a semantic impairment
that is not a result of difficulties in the syntactic, phonological, or pragmatic mod-
ule, an impairment specific to the verbs’ event structure (Schulz, 2010). However,
as children’s knowledge of atelic verbs and general lexical abilities were not assessed
in this study, low performance in telicity could in principle also reflect a broad

4. In the control trials the events displayed in the picture-sequences did not match the verb
used in the question.
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Figure 2. Inherent telicity: Mean proportion of correct responses in the Endstate and the
No-Endstate condition by participant group. Error bars indicate standard deviation.

lexical deficit. Moreover, as picture sequences were used, the studies described so
far leave open the possibility that SLI children’s difficulty with telicity results from
domain-general difficulties, for example, with processing complex events presented
in pictures. These aspects were addressed in follow-up work described below.

5.2.2  Difficulty with inherently telic verbs: Result of a general lexical deficit?

Two subsequent studies explored whether SLI children’s difficulties with telicity
result from a general lexical deficit (Schulz & Kiese-Himmel, 2006; Schulz & Wittek,
2003; see also Schulz, 2010). Schulz and Kiese-Himmel (2006) tested children with
SLI on telic verbs and on their active vocabulary. Telicity interpretation was assessed
using the task by Schulz et al. (2001). Children’s active vocabulary was tested with a
standardized test that required naming pictures depicting nouns and verbs (AWST,
Kiese-Himmel & Kozielski, 1996). Participants in the study were 20 5-year-old
children with SLI, diagnosed in a speech therapy clinic. They all met the exclu-
sionary criteria for SLI and exhibited expressive language deficits in morphosyntax
and phonology; eight children also showed lexical deficits. Performance on the
standardized vocabulary test was in the lower normal range (mean T-value: 44.0);
individual T-values confirmed the expert classification regarding lexical deficits.
Confirming the previous findings, the SLI children showed chance performance
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on telic verbs in the no-endstate condition (63% correct). Importantly, there was
no correlation between performance on the telicity task and on the vocabulary test.
In addition, children who mastered telicity did not have a larger overall vocabulary
or verb vocabulary than children who failed telicity. These results suggest that dif-
ficulties with telicity are independent of a general lexical deficit.

Schulz and Wittek (2003) found that SLI children’s difficulty with telicity is
restricted to telic verbs and that atelic verb comprehension is unimpaired. The atelic
verbs tested were malen ‘draw’, fegen ‘sweep’, wischen ‘wip€’, bauen ‘build’, schnei-
den ‘cut’, biirsten ‘brush’, pusten ‘blow, and puzzeln ‘do a puzzle’. In the no-endstate
condition half completed events were shown (e.g., for ‘Did she draw?’ a half drawn
car). Sixteen 5-year-old children with SLI and 16 chronologically age-matched TD
children participated in this study. The children with SLI met the typical exclu-
sionary criteria for SLI and were enrolled in a preschool program for children with
language disorders. Children with SLI, just like their same-age TD peers, correctly
accepted atelic verbs in the no-endstate condition (94% correct), indicating an
adult-like interpretation of atelic verbs.

5.2.3  Difficulty with inherently telic verbs: Just a matter
of experimental method?

One may object that use of picture sequences is not ideal for depicting changes of
states and that this may have affected SLI children’s performance. That is, SLI chil-
dren’s difficulty with telicity may result from processing complex events presented
in pictures, which could point to domain-general difficulties rather than to selective
deficits with telicity. The study by Schulz and Wittek (2003) (see Section 5.2.2.)
was able to evaluate this possibility, because their TV] task involved acting out the
scenes instead of using picture sequences. All scenes were acted out by a puppet
in front of the child by the first experimenter. After the performance, the puppet
was seated away from the scene to clearly indicate that the action had stopped. A
second experimenter then asked a yes/no-question. This way the (in)completeness
of the event was made explicit and task demands for the child were lowered. The
telic verbs tested were aufmachen ‘opert, zumachen ‘close’, anmachen ‘turn on’, and
abmachen ‘take oft’. In the eight relevant test trials, event culmination did not
occur (e.g., a container was manipulated without opening it). As expected, the TD
children performed well on telic verbs in the no-endstate condition. The children
with SLI showed chance performance on telic verbs in the no-endstate condition
(53% correct). An analysis by individual confirmed that telic verbs were mastered
by 80% of the TD children, but only by 50% of the children with SLI, indicating
that the endstate as head-of-event in telic verbs is optional for many children with
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SLI. Recall that this is exactly the representation for processes like draw that need
not result in a culmination point such as a completed picture of a flower.

The findings from this TV] task using props are in line with the results reported
above for picture-sequences and provide clear evidence that lowering the task de-
mands did not improve SLI children’s ability to interpret telic verbs. Schulz and
Wittek’s (2003) study then suggests that SLI children’s problems with telicity cannot
be accounted for by domain-general problems with processing complex events, but
are related to domain-specific semantic difficulties.

5.2.4  Inherent telicity: Interim summary

If children exhibit an Endstate Orientation, they should recognize that verbs like
aufmachen ‘open’ designate events with a natural culmination point that is en-
tailed by the verb meaning. Endstate Orientation was shown to guide TD chil-
dren’s comprehension from early on (i.e. from age 2 onwards), the youngest age
where testing with TV] was possible. Children with SLI were found to not reliably
recognize that the endstate is entailed by inherently telic verbs up to 8 years of
age. A comparison with children’s interpretation of atelic verbs revealed that SLI
children’s difficulties with event types do not extend to atelic verbs, which were
correctly assigned an event structural representation without an entailed endstate.
Moreover, a comparison of SLI children’s knowledge of inherent telicity with vo-
cabulary knowledge indicates no general difficulties in the lexical domain, pointing
to a genuine impairment in the lexical semantics module. Depicting the events via
acted out scenes rather than via picture sequences did not improve SLI children’s
performance. Hence the difficulty with inherently telic verbs is not caused by gen-
eral difficulties with processing complex events in picture sequences, pointing to
a domain-specific problem. SLI children’s difficulty is argued to result from an
instable Endstate Orientation, which leads to a representation of endstate-oriented
transitions with an optional rather than an obligatory endstate as head-of-event.
This mis-setting in the event-semantic representation, which applies to telic but
not to atelic verbs, points to a deficit in the sense of de Villiers (2003): A deficit is
attested if a piece of grammar is missing or if something is mis-set in the structure.
Whether morphologically simple inherently telic verbs like finden ‘find’ follow the
same pattern reported here for particle verbs is open.
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5.3 Compositional telicity

In Section 2.3, it was argued that compositional telicity results from adding resul-
tative particles or quantized noun phrases to an atelic process verb. The function
of strong telicity markers like auf in aufessen ‘eat up’ was predicted to be acquired
as early as that of inherent telic particle verbs, while the function of weak telicity
markers such as certain quantized noun phrases in triggering telicity may be ac-
quired later.

Previous research on the acquisition of telicity investigated comprehension of
particle verbs and quantized noun phrases across different languages (see van Hout,
2018). Van Hout (1998, 2000) found that the particle verbs eat up and drink up, and
their Dutch counterparts, were correctly restricted to telic interpretations by most
4- and 5-year-olds. As for the interpretation of quantized noun phrases, children up
to age 5 allowed predicates with definite NPs such as eat his cheese or drink his tea,
and their Dutch equivalents, to refer to events with and without event culmination.
Since 4- and 5-year-olds in these studies correctly interpreted predicates with bare
noun phrases such as eat cheese or drink tea as atelic, it is unlikely that they were
simply unaware of the presence of the determiner. According to van Hout (1998,
2008), children are more lenient than adults in accepting non-culmination with
definite NPs, because there is no overt telicity marker on the verb. It may be that the
child first learns overt compositional (‘predicational’ in van Hout’s terms) telicity
markers such as resultative particles and only later becomes sensitive to the role of
the quantized noun phrase in encoding weak telicity.

Two sets of studies tested strong and weak telicity markers in German TD and
SLI children within the same experiment (Schulz & Ose, 2008; Schulz & Penner,
2002; Schulz & Wenzel, 2005). Section 5.3.1. discusses the findings on strong telicity
markers, Section 5.3.2. those on weak telicity markers.

5.3.1  Strong telicity markers

Adapting the TV] design by van Hout (1996), Schulz and Penner (2002) tested
children’s comprehension of verbs of consumption, contrasting atelic intransitive
essen ‘eat’ and trinken ‘drink’ with their telic particle counterparts aufessen ‘eat up’
und austrinken ‘drink up’. Unlike in Dutch and English, where the particle verb
items were presented with a definite NP (e.g., The mouse ate up his cheese), in
German, intransitive forms were used (e.g., Die Maus hat aufgegessen ‘the mouse
ate up’), which is grammatical in German, but not in English or Dutch. This way
it was possible to assess the effect of the particle independent of the presence of a
quantized noun phrase. Participants saw eight picture-sequences depicting different
events of eating and drinking, either with or without event completion. Examples
of both conditions are given in Figures 3a and 3b.
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a. Endstate condition
Test question 1: Hat die Maus gegessen? Did the mouse eat?
Target answer: Yes.
Test question 2: Hat die Maus aufgegessen? ‘Did the mouse eat up?’
Target answer: Yes.

b. No-endstate condition
Test question 1: Hat die Maus gegessen? ‘Did the mouse eat?’
Target answer: Yes.
Test question 2: Hat die Maus aufgegessen? ‘Did the mouse eat up?’
Target answer: No.

Figure 3. Example item for compositional telicity in the two test conditions.

Control questions asking about details of the story were added to provide an equal
number of possible yes and no responses. Twenty-four German-speaking TD
children aged 4 to 6 (mean 5;04) and 24 adults participated in the study. In the
no-endstate condition, children, like adults, interpreted both atelic verbs (97% cor-
rect yes responses) and telic particle verbs (96% correct no responses) as predicted.
A follow-up study (Schulz & Ose, 2008) with 39 3-year-olds and a new group of
18 children 4- and 5-year-olds, who were all classified as TD via a standardized
language test, substantiated the findings of Schulz and Penner (2002). Moreover,
they provided evidence that, already at 3 years of age, TD children know that in-
transitive verbs like eat and drink can designate events without completion (87%
correct yes responses) and that the telic particles auf in aufessen ‘eat up’ and aus
in austrinken ‘drink up’ create an event-type shift from atelic to telic (87% correct
no responses). In summary, TD children’s knowledge of strong telicity markers as
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event-type shifters is — like their knowledge of the event type of inherently telic
particle verbs — present from the earliest ages tested to date.

Using the same design, Schulz and Wenzel (2005) tested 13 5-year-old children
with SLI who had been diagnosed with receptive and expressive disorders by a
speech therapist and had received below-average test scores in at least two sub-
tests of a standardized language test. In the no-endstate condition, children with
SLIL like their same-age TD peers, interpreted both the atelic verbs (100% correct
yes responses) and the telic particle verbs (96% correct no responses) target-like.
This is prima facie surprising given the persistent difficulty of SLI children with
inherently telic verbs, reported in Section 5.2. It may be that the event structure
of compositionally telic particle verbs is easier to acquire than that of inherently
telic particle verbs, because the alternating forms essen ‘eat up’ and aufessen ‘eat up’
map one-to-one to the different event-types atelic and telic. If this analysis is on
the right track, this data would point to a very specific deficit within the domain
of verbal semantics. In other words, it may be that the lack of Endstate Orientation
is restricted to lexical but not to compositional semantics. Alternatively, it may be
that the presentation of both forms within the same experiment primed learners
with SLI to pay attention to the presence or absence of the particle. Data from more
children with SLI, across different designs, are needed to substantiate the findings
and to decide between these two possibilities. Notably, this response pattern clearly
speaks against a Manner Bias in SLI.

5.3.2  Weak telicity markers

Regarding their role in marking telicity, weak telicity markers such as quantized
noun phrases are expected to be mastered later as they do not provide an obligatory
cue for an event-type shift from atelic to telic. Adopting van Hout’s design (1996),
Schulz and Penner (2002) tested this prediction for German. Comprehension of
quantized noun phrases was assessed via yes/no-questions like Hat die Maus den
Kiise gegessen? ‘Did the mouse eat the cheese?’ either with or without event comple-
tion (see Figures 3a and 3b). In the no-endstate condition, adults and the five-year-
olds, who also took part in the study mentioned above, accepted predicates with
quantized NPs in half of the cases (children: 56% yes responses, adults: 52% yes
responses). Given that the adults’ responses reflect target-like interpretation, this
finding clearly confirms the assumption that with quantized NPs telicity arises
though implicature. An analysis of adults’ typical verbal comments (e.g., Yes, but
she left a little) suggests that they take the quantized NP to mark the specific ob-
ject mentioned previously in the discourse (i.e. the cheese mentioned in the story
compared to some other cheese or food not mentioned). Judging from children’s
typical verbal comments (e.g., Yes, a little) they seem to interpret quantized NPs
as specific but not as obligatorily triggering an event-type shift from atelic to telic,
just like the adults.
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A follow-up study (Schulz & Ose, 2008) involved a new group of 4- and 5-year-
olds and a group of 3-year-olds, as well as a new group of adults. In addition to the
two conditions above, transitives with quantized NPs (e.g., den Kidse essen ‘eat the
cheese’) and with bare nouns (e.g., Kiise essen ‘eat cheese’) were tested. Figure 4 sum-
marizes the results across all sentence types for the crucial no-endstate condition.
As expected, bare nouns were accepted with non-culminated events by all groups.
Even more strongly than in the study by Schulz and Penner (2002), quantized NPs
were accepted with non-culmination often (adults: 73%, 3-year-olds: 86%, 4-and
5-year-olds: 69%), with no difference between the groups. Whether this difference
between the two studies is accidental or is related to the slightly different design
cannot be answered conclusively. The latter but not the former study included bare
nouns, which provide a contrast to quantized NPs, but may have also raised partic-
ipants’ sensitivity to the presence of a noun in general. Note that, in contrast to the
English and Dutch findings by van Hout (1998, 2000), German-speaking children
were not found to be more lenient than adults in accepting non-culmination with
weak telicity markers. This may be due to the fact that the quantization is less clear
in specific definite NPs than in measure phases (a cup of tea) or possessives (his tea).

Three-year-olds TD

100 100 100 | T
100 T 04 96 [ T @ Adults
@ Four- to five-year-olds TD

Yes responses
w
o

intransitive bare noun  quantized noun particle

Figure 4. Mean proportion of Yes responses in the No-Endstate condition across
sentence types and participant groups. Error bars indicate standard deviation

We can conclude that German-speaking TD children are sensitive to weak com-
positional markers of telicity, and interpret transitive sentences with a quantized
NPs as telic or atelic, just like the adult participants in our study do. What about
children with SLI? Schulz and Wenzel (2005) also tested the 5-year-old SLI children
with bare nouns and quantized NPs. Again their performance was not different
from the same-age TD peers, correctly accepting bare nouns (92% yes responses)
in the no-endstate condition and accepting quantized NPs in this condition (81%
yes responses) at the same rate as their same-age TD peers.”

Recall that the children with SLI did not exhibit a yes bias (see Section 5.3.1).
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In summary, starting at age 3 German-speaking TD children differentiate be-
tween strong and weak telicity markers in an adult-like manner. Telic particles like
auf‘oper’ and aus ‘off” are interpreted as obligatory event-type shifters from atelic to
telic, and quantized NPs are interpreted as ambiguous between telic and atelic with
verbs of consumption. That is, by age 3 children know that completion is derived by
implicature in the latter and by entailment in the former case. It remains to be seen
whether these findings extend beyond verbs of consumption to other verb classes
including verbs of motion and surface-contact.

6. Conclusion and outlook

The acquisition studies on inherent and compositional telicity summarized in this
chapter were based on the assumption that event completion can be entailed (se-
mantic telicity) or implicated (pragmatic telicity). Inherently telic verbs and predi-
cates with strong compositional telicity markers such as verb particles entail event
completion, while weak telicity markers such as quantized NPs implicate event
completion.

The account of Event Structural Bootstrapping outlined here argues that TD
children initially focus on the verb’s event structure. In their early acquisition of
verb semantics, across languages TD children are argued to exhibit the strategy
of Endstate Orientation, which is rooted in children’s early conceptual and visual
preference for endpoints. Children following an Endstate Orientation are predicted
to focus on telic verbs designating endstate-oriented transitions, that obligatorily
mark the endstate as head-of-event (see Penner et al., 2003; Schulz et al., 2001,
2002). The strategy of Endstate Orientation was contrasted with the Manner bias
(Gentner, 1978) claiming that children focus on manner of actions. I hypothesized
that children with SLIlack an Endstate Orientation and hence should not recognize
that the endstate is entailed by inherently telic verbs. The specific predictions for
acquisition made by this account were evaluated in several production and com-
prehension studies in German.

Our results from parental report and spontaneous speech studies revealed that
TD children acquire verbs early, exhibiting a clear preference for resultative verb
particles like auf ‘open’ and aus ‘off” as their first event expressions. Accordingly,
these data confirm that German TD children adhere to Endstate Orientation in
building their productive verb lexicon.

Our studies on comprehension showed that at the youngest age tested so far,
2 years of age for inherently telic particle verbs and 3 years of age for composi-
tional telicity, TD children distinguish between semantic and pragmatic telicity.
More specifically, TD children reject inherently telic predicates and predicates
with strong telicity markers for incomplete events (i.e. semantic telicity) and, like
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adults, often accept predicates with weak telicity markers such as quantized NPs
for incomplete events (i.e. pragmatic telicity). Notably, children who have been
diagnosed with SLI, based on standard morpho-syntactic tests, were found to ex-
hibit persistent difficulty with inherently telic verbs. These problems in SLI children
were argued to result from an event-semantic representation of complex events in
which the endstate as head-of-event is optional, leading to chance performance. The
event-structural deficit found for German-speaking children with SLI points to a
persistent deficit in the domain of (lexical) semantics that so far has not been at the
center of SLI research. Results from a study on compositional telicity indicate that
German-speaking children with SLI, in contrast to their persistent difficulty with
inherently telic verbs such as aufmachen ‘oper, did not have difficulty with verbs
like aufessen ‘eat up’ und austrinken ‘drink up’ Note that this response pattern also
speaks against a Manner Bias in SLI. Taken together, these data from SLI and TD
children serve to illustrate how modular acquisition and how selective impairment
can be and thus argue for modularity in the domain of verbal semantics as well.

Recently this line of research has been applied to diagnostics. A group of 3-
to 8-year-old children, diagnosed with SLI using a standardized test with a focus
on morpho-syntax, were reported to have lower test scores than TD children in
the semantic telicity subtest of the standardized language test Lise-DaZ (Schulz &
Tracy, 2011). This finding suggests that verb semantic deficits may even be robust
enough to surface in a standardized language test that has to adhere to constraints
different from those for an experiment.

Concluding, the account of Event Structural Bootstrapping and, specifically,
the strategy of Endstate Orientation delineated in this chapter, invite several gen-
eral predictions: (i) cross-linguistically, endstate-oriented transitions are acquired
early, (ii) verb semantics can be selectively impaired in children with SLI, (iii) verb
semantic deficits exist in children with SLI across languages, but may surface dif-
terently, depending on how the language marks telicity.

Using categories of decompositional representation (Dowty, 1979) or the level
of lexical conceptual structure (e.g., Pustejovsky, 1995), the representation of a
telic predicate can be roughly stated as [CAUSE... [BECOME [STATE]]]. In Germanic
languages, telic verb particles transparently encode the endstate and are hence ex-
pected to play a prominent role in early acquisition. In non-Germanic languages the
endstate may not be lexicalized (e.g., absence of resultative adjective constructions
in Romance). The strategy of Endstate Orientation then results in a further predic-
tion: (iv) in non-Germanic languages young learners realize the endstate as a single
lexeme, i.e. as the complex head [cAUSE [BECOME [STATE]]]. More research across
languages and acquisition types is required to test these four predictions. This may
contribute to both the field of acquisition and the field of theoretical semantics.
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CHAPTER 7

Not all subjects are agents

Transitivity and meaning in early
language comprehension

Rose M. Scott!, Yael Gertner' and Cynthia Fisher!!
iUniversity of California Merced / iUniversity of Illinois at Urbana-Champaign

Children use syntax to guide sentence comprehension and verb learning. We
explored the nature of the meanings children infer from syntactic evidence by
examining the types of event-roles they can link with the subjects and objects
of transitive verbs. In two experiments, 23-month-olds heard a novel verb in a
transitive sentence while viewing pairs of events in which one participant acted
on another without producing a clear effect (Experiment 1) or one participant
moved relative to another without contacting it (Experiment 2). In both cases,
children looked longer at the event in which the subject referent played a more
prominent role. These findings suggest that children map a highly abstract
conceptual-semantic asymmetry onto the syntactic difference between subjects
and objects.

Keywords: syntactic bootstrapping, verb learning, language acquisition, thematic
roles, transitivity, word order

1. Introduction

Children use syntax to guide sentence comprehension and verb learning (e.g.,
Arunachalam, 2013; Arunachalam & Waxman, 2010; Naigles, 1990; Yuan, Fisher,
& Snedeker, 2012). This syntactic bootstrapping procedure has been proposed to
solve otherwise intractable problems of ambiguity that face attempts to infer verb
meanings from world events alone (e.g., Fisher, Hall, Rakowitz, & Gleitman, 1994;
Gleitman, Cassidy, Nappa, Papafragou, & Trueswell, 2005). The structure-mapping
account of the origins of syntactic bootstrapping (Fisher, Gertner, Scott, & Yuan,
2010; Gertner & Fisher, 2012; Yuan et al., 2012) further proposes that some syntactic
guidance for verb interpretation is available from the start of multi-word sentence
comprehension. On this account, syntactic bootstrapping begins with an innate bias
towards one-to-one mapping between the number of nouns in a sentence and the
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number of core participant-roles in a conceptualization of an event. Equipped with
this bias, even toddlers assign appropriately different meanings to unknown verbs
essentially by counting the nouns in simple sentences (Jin, 2015; Yuan et al., 2012).
As a result, a new verb that appears in two-noun transitive sentences is interpreted
as describing a two-participant relation, whereas a verb that appears in one-noun
intransitive sentences is assumed to describe one participant’s role!.

But learners go beyond counting the nouns, to determine how their language
links semantic roles with syntax — thus specifying who does what to whom. For
example, on hearing The zum mecked the zard, adults infer not only that mecking
describes a two-participant relation, but also that the zum plays a more agentive
role in that relation than the zard (Kako, 2006). Children make strikingly similar
inferences, using word order to interpret novel verbs (e.g., Dittmar, Abbot-Smith,
Lieven, & Tomasello, 2008; Fernandes et al., 2006; Gertner & Fisher, 2012; Gertner,
Fisher, & Eisengart, 2006). For instance, Gertner et al. (2006) presented 21-month-
olds with a pair of caused-motion events. In one event, a girl bent a boy forward and
back by pushing and pulling on his shoulders; in the other, the boy turned the girl
in a swivel chair. While viewing these events, children heard “The girl is gorping the
boy” or “The boy is gorping the girl.” Children looked longer at the event in which
the subject of their test sentence played the agent’s role. Thus toddlers possess some
general knowledge of how their language links semantic roles to syntax: Like adults,
when children encounter an unknown verb in a transitive sentence, they infer both
that the verb’s meaning involves two participant-roles and that the subject referent
plays a privileged role, such as an agent’s role, in the event.

The experiments just cited presented children with causal events as referents
for transitive sentences. These studies therefore establish that children, like adults,
readily link transitive subjects and objects with causal agents and patients. However,
as we shall see, the meanings of transitive verbs extend far beyond causal action. In
this paper we explore the meanings children infer from syntax, by asking what types
of event-roles children can link with the subjects and objects of transitive verbs.

The answers to this question will shed light on toddlers’ representations of
sentence form and meaning, and their expectations about links between the two.
Theoretical accounts of language acquisition differ in their assumptions on both
these points. A core controversy concerns whether abstractions such as ‘subject’ or
‘agent’ are available to guide early acquisition (e.g., Gleitman et al., 2005; Pinker,

1. Note that this single-participant semantic structure could be a component of an event in-
volving other participants (Arunachalam & Waxman, 2010; Fernandes, Marcus, Di Nubila, &
Vouloumanos, 2006; Yuan et al., 2012). This follows from a rock-bottom fact about language, that
verbs describe construals of events, not the events themselves (e.g., Gleitman et al., 2005; Levin
& Rappaport Hovav, 2005; Pinker, 1989).
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1989), or whether they emerge from initially concrete representations of language
experience (e.g., Abbot-Smith, Lieven, & Tomasello, 2008; Ambridge & Lieven,
2015). Accounts that posit early abstract representations further vary in their as-
sumptions about whether children begin with detailed innate links between syntax
and semantics (e.g., Pinker, 1989), or whether many such links are learned from
experience (e.g., Chang, Dell, & Bock, 2006).

11 Abstract vs. concrete representations of language experience

The structure-mapping account proposes both early abstract representations of
syntax and semantics, and simple innate links between the two — namely, the bias to
align nouns one-to-one with participant-roles. Early abstract representations play
two roles in this account. First, they give children access to the proposed one-to-
one mapping bias: To align nouns with participant-roles, children must represent
diverse sentences in terms of their number of nouns, and diverse events in terms of
their number of core participants. Second, these representations provide an abstract
format for new learning, permitting the quick detection and generalization of syn-
tactic—semantic patterns in the native language. For example, we assume children
must learn the subject-verb-object word order of English, along with its role in
signaling agent-patient roles. Equipped with appropriately abstract representations
of form and meaning, children should detect such patterns readily, and promptly
extend them to new verbs.

This early-abstraction assumption is at odds with constructivist accounts of lan-
guage acquisition, which hold that early linguistic representations are word-specific
(e.g., Abbot-Smith, et al., 2008; Ambridge & Lieven, 2015). According to these ac-
counts, a child who heard (1) would at first represent this sentence in terms specific
to the words it contains and the referent situation, perhaps noting that the “breaker”
is named before, and the “thing-broken” after, the word break. This representation
could not guide the child’s interpretation of word order in a sentence containing a
different verb, as in (2), with different event-roles (“spinners” and “spinnees”) and
different representations of sentence positions (before and after spin). On the con-
structivist view, children accumulate and compare word-specific representations,
gradually constructing the abstract semantic and syntactic representations that
allow them to detect abstract patterns including that, in English, agents are specified
before, and patients after, transitive verbs. This abstraction process is predicted to
be slow because it requires children to generalize across a host of irrelevant features.
In contrast, if young children are biased to represent sentence form and meaning in
usefully abstract terms, then the word-order pattern shared by (1) and (2) should
readily be detected and extended to other verbs.
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(1) The girl broke the window.
(2) 'The girl is spinning the top.

Strong support for early abstraction comes from the experimental evidence cited
above, showing that before age two, children use word order to interpret novel
verbs (e.g., Dittmar et al., 2008; Fernandes et al., 2006; Gertner & Fisher, 2012;
Gertner et al., 2006). Those findings imply that young children are not limited to
word-specific sentence representations. Instead, they represent linguistic experi-
ence in abstract terms, allowing them to quickly detect abstract syntactic-semantic
patterns in their native language.

1.2 The semantics of subjects and objects

Deep questions remain regarding what kinds of similarities children readily detect
across words and sentences, and therefore what generalizations they can apply to
the interpretations of new verbs. The answers to these questions depend on the
nature of early representations of sentence form and meaning, and children’s ex-
pectations about links between the two. The structure-mapping account assumes
no built-in links between syntax and semantics beyond the one-to-one mapping
bias itself; but this is in part because the account focuses on structural cues that
become available as soon as the child can identify some nouns. Once children can
identify the grammatical subject of the sentence, they may gain access to more
refined built-in links between syntax and semantics (e.g., Fisher et al., 1994; Fisher
& Song, 2006; Hartshorne et al., 2016; Lidz, Gleitman, & Gleitman, 2003).

For instance, one proposal is that children initially and preferentially link tran-
sitivity with causation (Hartshorne, Pogue, & Snedeker, 2015; Kline, Snedeker, &
Schulz, 2017), assuming that the subjects and objects of transitive verbs are linked
with the agents and patients of causal meanings. This proposal stems in part
from cross-linguistic evidence that causal meanings make good transitive verbs.
Although far from all transitive verbs describe causal events, verbs that describe
events in which an agent causes a change in a patient, such as change-of-state (1)
or caused-motion verbs (2), are prototypical transitive verbs that are uniformly
transitive across languages (e.g., Hopper & Thompson, 1980). In contrast, verbs
that describe other types of two-participant events, such as verbs denoting contact
actions without a specified effect (e.g., hit, tap, hug), or verbs of perception (e.g., see,
hear), exhibit greater variability in how they are realized syntactically (e.g., Levin &
Rappaport Hovav, 2005; Tsunoda, 1985). Hartshorne et al. (2015) and Kline et al.
(2017) propose that the strong cross-linguistic tie between transitivity and causality
results from learners’ built-in biases: If children are biased to interpret transitive
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sentences as describing causal events, then they should have more trouble learning
the meanings, and semantic-syntactic linking properties, of transitive verbs that do
not have causal meanings.

An alternative possibility, proposed by Fisher and Song (2006; see also Landau
& Gleitman, 2015), is that young children approach language ready to map a more
abstract conceptual-semantic asymmetry onto the syntactic difference between
subjects and non-subjects. The impetus for this proposal stems from two consid-
erations. First, despite the variety of transitive meanings, diverse linguistic analy-
ses suggest that the semantic roles linked to subject and object positions share an
abstract semantic similarity (e.g., Dowty, 1991; Grimshaw, 1990). For example,
languages link a broad class of prominent event-roles (including causal agents as
noted above, but also other roles entailing sentience, volitional involvement, or
motion) with the subjects of transitive verbs. Second, there is evidence that the syn-
tactic distinction between subject and non-subject or complement phrases conveys
a broad asymmetry in semantic prominence that is not limited to the subject and
direct object of transitive verbs (e.g., Gleitman, Gleitman, Miller, & Ostrin, 1996;
Landau & Gleitman, 2015). We next discuss each of these considerations in turn.

1.2.1  Proto-agents and proto-patients

Dowty (1991) laid out a contrast between two broad prototype role categories,
proto-agent and proto-patient, each associated with a set of semantic entailments.
Proto-agent role entailments include volition, sentience, causing a change in an-
other participant, and movement relative to another participant; proto-patient en-
tailments include undergoing a change of state, being causally affected by another
participant, and being stationary relative to another participant’s movement. For
each transitive verb, the argument with the most proto-agent entailments is realized
as the subject, and the argument with the most proto-patient entailments as the
object. Causal action verbs exhibit a stark asymmetry in these entailments. For ex-
ample, the subjects of transitive break and spin in (1) and (2) have many proto-agent
entailments and few or no proto-patient entailments, while the reverse is true of
the objects. A related asymmetry applies to the non-causal verbs in (3) and (4). The
subject of hug is not a causal agent, but still has more proto-agent entailments than
does the object (volition, movement relative to another participant); similarly, the
subject of see must be sentient, whereas the object need not be.

(3) The girl hugged the boy.
(4) 'The girl saw the boy.

Dowty (1991) argued that these proto-roles result from conceptual categories that
emerge early in cognitive development. That is, languages link to subject position
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the broad class of roles that can be characterized as proto-agents because children
view them as similar. Subsequent research in infant cognition has yielded powerful
evidence for (at least the building blocks of) suitably broad role categories. For ex-
ample, pre-linguistic infants identify entities as psychological agents, thus suitable
targets for psychological reasoning, if those entities appear to perceive and respond
volitionally to changes in their environment (see Baillargeon, Scott, & Bian, 2016,
for a review). On this view, the link between transitivity and causality may not be
specific to true causality after all, but may instead be a special case of a more general
propensity to link transitive subjects with agentive (causal, mobile, or volitional)
roles in events.

1.2.2  Beyond transitives: The asymmetry of syntax

Dowty’s (1991) proto-role proposal was formulated to explain the argument-linking
patterns of transitive verbs, but a related semantic asymmetry characterizes the sub-
jects and non-subjects of sentences that do not contain transitive verbs. For example,
Talmy (1983) argued that the syntactic asymmetry between subject and non-subject
arguments (not just transitive objects) maps onto a perspective-dependent semantic
asymmetry that is somewhat independent of the event roles played by each par-
ticipant. To illustrate, both sentences in (5) describe the same state of affairs; but
the predicates above and below permit different choices as to which participant is
construed as the conceptual figure, whose position relative to a ground or reference
object is the point of the sentence. The choice of figure vs. ground depends not only
on the state of affairs, but also on the focus of the speaker’s attention, and what
is viewed as changeable vs. stable in the referential context (e.g., Nappa, January,
Gleitman, & Trueswell, 2004; Osgood & Bock, 1977). On this view, the choice of
subject vs. non-subject serves as an abstract semantic framing device, highlighting
one participant as a potentially changeable figure relative to a stable ground object.

(5) a. The star is above the circle.
b. The circle is below the star.

1.2.3  The semantic prominence of subjects: Prior evidence
from adults and children

Thus, the subjects and objects of transitive verbs can be described as linked with
roles bearing more of the semantic entailments of proto-agents (such as causa-
tion, motion, or volitional involvement; Dowty, 1991), or roles played by entities
that are more readily viewed as the conceptual figure in a figure-ground rela-
tion (Talmy, 1983). These theoretical descriptions differ in important ways, but
share the assumption that grammatical subjects are linked to arguments that are
prominent in a ranking of conceptual-semantic roles. These proposals raise the
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intriguing possibility that children might have access to a highly abstract default
interpretation for transitive verbs. For example, even when the referential scene
makes a true causal interpretation unlikely, children might link transitive word
order with an asymmetry in movement, volitional involvement, or suitability as
a conceptual figure.

Considerable evidence suggests adults can access this abstract default interpre-
tation. First, when given the example with which we began, The zum mecked the
zard, adults rated the zum as more likely to act intentionally, or to cause a change,
and rated the zard as more likely to undergo a change of state, or to be stationary rel-
ative to another participant (Kako, 2006). These patterns could indicate a preference
for causal interpretations in particular, or the unfettered attribution of independent
proto-agent entailments to the subjects of novel transitive verbs, and proto-patient
entailments to their objects, just as Dowty (1991) would predict. Second, adults
assign asymmetrical roles to subject and non-subject referents even when the verbs
(or other predicates) in those sentences have inherently symmetrical meanings
(Gleitman et al., 1996). For example, meet describes a symmetrical relationship (two
people meet to the same degree), yet adults rated sentence (6a) as more sensible
than (6b). Similarly, two objects are equally near each other, yet adults found (7a)
more sensible than (7b). When interpreting symmetrical predicates combined with
nonsense nouns ( The dax met the zum), adults rated the referents of nouns in object
position as bigger, more important, and less mobile than those in subject position.
This asymmetrical interpretation must result from the syntax of the sentence, not
from the symmetrical predicates themselves. Just as Talmy (1983) would predict,
the subject can be interpreted as a potentially moveable figure relative to a stable
ground object.

(6) My sister met Meryl Streep.

a
b. Meryl Streep met my sister.
(7)

®

The bicycle is near the building.
b. The building is near the bicycle.

Experimental studies of children’s interpretations of novel verbs have typically pre-
sented children with causal events as target referents for transitive sentences (e.g.,
Arunachalam, Escovar, Hansen, & Waxman, 2013; Fisher, 2002; Gertner et al., 2006;
Gertner & Fisher, 2012; Lidz et al., 2003; Naigles, 1990; Naigles, Fowler, & Helm,
1992; Naigles, Gleitman, & Gleitman, 1993; Yuan & Fisher, 2009; Yuan et al., 2012).
The results of these studies establish that even toddlers under two years old, like
adults, readily map transitive sentences onto causal events, and readily interpret
transitive word order relative to such events, linking transitive subjects and objects
with causal agents and patients.
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Given these early successes, we might suppose that children prefer causal
interpretations of transitive syntax, and have trouble accessing a more abstract de-
fault interpretation. Two findings have been offered as support for this hypothesis.
First, Kline et al. (2017) found that 4-year-olds mapped novel verbs in transitive
(but not intransitive) sentences onto events that could be construed as causal
(e.g., an actor claps, then a toy spins), as opposed to similar events in which the
perception of causality was disrupted by a spatio-temporal gap between action
and effect or by reordering the events so that the effect came first (the toy spins,
then the actor claps). Thus, children prefer to link transitive sentences with causal
events, at least over certain kinds of non-causal events. Second, Hartshorne et al.
(2015) found that 4-year-olds more reliably used word order to determine who
did what to whom in sentences containing causal emotion verbs: After hearing
a story, children more accurately evaluated the truth of sentences containing
emotion verbs denoting the causation of emotion (Tiger frightened Lion vs. Lion
frightened Tiger) than those denoting non-causal emotional states (Tiger loves
Lion vs. Lion loves Tiger). Hartshorne et al. argued that 4-year-olds did not yet
understand the argument-role linkings of non-causal emotion verbs such as love,
because they expect transitive verbs to have causal meanings. Another possibil-
ity, however, is that children had trouble with non-causal emotion verbs in this
task partly because these verbs denote states rather than actions; the actions in
‘frighten’ stories may have suggested stronger causal links between propositions
than did the states in ‘love’ stories, facilitating story comprehension and recall
(Bransford & Johnson, 1972).

Other data suggest that children can also map transitive verbs onto non-causal
meanings. For example, invented verbs in transitive frames (The duck is kradding
the bunny!) prompted 29-month-olds to look longer at non-causal contact events
(e.g., a duck touched a bunny’s head) as opposed to synchronous events (both
duck and bunny wheeled their arms), relative to their peers who heard the verbs
in intransitive frames or in isolation (Naigles & Kako, 1993). This suggests that
toddlers viewed non-causal contact events as coherent two-participant events,
thus plausible referents for a novel verb in a transitive frame (see also Naigles,
1996; Scott & Fisher, 2009). However, these studies did not test whether children
systematically mapped transitive subjects and objects onto participant-roles in
non-causal contact events.

Other evidence suggests older preschoolers can use word-order to map the
arguments of novel verbs onto roles in non-causal events. Fisher and Song (2006)
showed 3-year-olds non-causal motion or location scenes (e.g., a toy car rolling up
to a flashlight) accompanied by transitive sentences containing ambiguous pro-
nouns and nonsense verbs (e.g., It’s pilking it.); scene participants varied in animacy.
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When asked, “Which one is pilking the other one?”, children tended to select mov-
ing rather than immobile objects and animate rather than inanimate objects. These
choices are just what we should expect if children preferred to map subjects onto
event roles with more proto-agent properties (e.g., volition, movement relative to
another participant), and direct objects onto roles with more proto-patient prop-
erties. Perhaps most strikingly, 4-year-olds assign asymmetrical interpretations to
the subject versus non-subject arguments of symmetrical predicates (Chestnut &
Markman, 2016): Children heard sentences with nonsense nouns and symmetrical
predicates (A blicket is like a toma; The plig is next to the fem.), and were asked to
choose the referents of the novel nouns in a picture. Children’s choices revealed
that, like adults, they aligned subjects and non-subjects with an abstract figure-
ground asymmetry, and thus inferred that subject referents were less typical (a
zebra is like a horse, rather than the reverse) or smaller and more movable (the
bicycle is next to the building) than non-subject referents. Taken together, these
data show that 3- and 4-year-olds can interpret the syntactic distinction between
subject and non-subject in terms of highly abstract categories of semantic roles —
perhaps proto-agent vs. proto-patient, or figure vs. ground.

1.3 The present research

Building on this evidence, we asked whether much younger children, just un-
der two years old, could also use word order to map novel transitive verbs onto
two-participant relationships beyond prototypical causality. In two verb-learning
experiments, we tested toddlers in a preferential-looking task in which they heard
a single novel verb in a transitive sentence, while viewing a pair of candidate ref-
erent events. In Experiment 1, we took a modest step away from the prototypical
caused-motion events examined in previous studies of early sensitivity to word
order (e.g., Gertner et al., 2006): children saw events in which one participant acted
on another but produced no clear change of position or posture in the recipient
of this action (see Figure 1). In Experiment 2, children saw events in which one
participant simply moved relative to another without contacting it. If toddlers, like
older children and adults, can align broad semantic categories such as proto-agent
vs. proto-patient with transitive subjects and objects, then they should look longer
at the target event — the event in which the subject of the test sentence plays a role
with more of the features of proto-agency, such as volitional action and motion
relative to another participant.
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Test events shown in Experiment 1

Horse-subject: The horse is meeking the dog!
Dog-subject: The dog is meeking the horse!

Test events shown in Experiment 2

Flower-subject: The flower is snedding the ball!
Ball-subject: The ball is snedding the flower!

Figure 1. Event-pairs and sentences for the novel-verb test trials in Experiments 1 and 2.
Arrows superimposed on the event-pair for Experiment 2 sketch the path of motion in
these events

2. Experiment 1

In Experiment 1, we tested 23-month-olds’ comprehension of English word-order
in reference to two novel ‘grooming’ events. In one event, a horse placed a hat on
a dog’s head; in the other, the dog passed a comb over the horse’s mane (Figure 1).
These events were accompanied by a transitive sentence containing an invented
verb. For half the children, the horse was the subject of the sentence ( “The horse is
meeking the dog!”); for the other half, the dog was the subject (“The dog is meeking
the horse!”).

These events involved the action of one participant on another, but differed
from the caused-motion events examined in previous work in that they involved no
change in the position or posture of the recipient of action. English has transitive
verbs that describe dressing (dress, garb) or grooming (groom, curry). But such
verbs are few, and many transitive verbs describing acts of bodily care specify a
body part rather than the whole body as direct object (brush his hair; Levin, 1993).
The events labeled by such verbs could be construed as causal; after all, the goal
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is typically to bring about a dressed or groomed state. But unlike causal transitive
verbs such as break or spin, many such verbs do not entail the achievement of any
particular intended outcome. For example, consider the fictional character Harry
Potter, who is known for his notoriously messy hair. One could comb his hair in
vain, never achieving a well-groomed state.

These are contact-action events, like those that Naigles and Kako (1993) con-
trasted with synchronous-action events. Their data, discussed above, showed that
2-year-olds readily viewed non-causal contact events as coherent two-participant
events, and thus plausible referents for a novel verb in a transitive as opposed to
an intransitive frame. However, Naigles and Kako did not test whether children
systematically mapped transitive subjects and objects onto participant-roles in
such events. Although these contact-action events lacked the clear causal effects
shown in most previous work, their participants’ roles still suggest a strong asym-
metry in proto-agent vs. proto-patient entailments, and in likely construal as figure
vs. ground. For example, the proto-agent entailments of the actor’s role in these
events are volitional involvement, and motion relative to another participant. If
23-month-olds’ interpretation of transitive word-order extends beyond the proto-
typical caused-motion events examined thus far, then they should be able to use
word order in a transitive sentence to identify the target event, and thus look longer
at the event in which the subject of their test sentence performs the action.

2.1 Method

2.1.1  Participants

Twenty-four 23-month-olds participated (mean 23.1, range 22.0-24.0, 13 male, 11
female). All were native speakers of English. Five additional children were excluded
due to inattentiveness (1), failure to complete the experiment (1), or because their
average match proportion (see Coding below) was more than 2.5 SD from the mean
of their condition (3). Children’s productive vocabulary was measured using the
short form of the Bates-Macarthur CDI, Level 2 (Fenson, Pethick, Renda, Cox,
Dale, & Reznick, 2000). Vocabulary scores ranged from 17 to 80 with a median
of 52.

2.1.2  Apparatus

Children sat on a parent’s lap facing two 20-inch television screens placed about 30
inches away. The screens were 12 inches apart and at child’s-eye level. Soundtracks
played from a central speaker. A camera hidden between the two monitors recorded
children’s eye movements during the experiment. Parents wore opaque sunglasses,
preventing them from biasing their children’s responses.
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2.1.3  Materials and procedure

Stimulus materials were simple animated videos involving a cartoon horse
and dog. Events were shown in synchronized pairs and accompanied by a
soundtrack recorded by a native English speaker. The procedure had three phases:
character-familiarization, practice, and test.

In the character-familiarization phase, the horse was shown moving across the
screen (6s) and was labeled twice (“There’s a horse! Look at the horsie!”) while the
other screen remained blank. Following a 2-s interval, the dog was introduced on
the other screen in the same manner (“There’s a dog! Look at the doggie!”). This
was followed by two 6-s trials, separated by 2-s blank-screen intervals. In each trial,
the horse and dog appeared on their respective screens simultaneously. In the first
trial, children were asked to “Find the dog!”; in the second trial they were instructed
to “Find the horse!”

In the practice phase, two familiar transitive verbs were presented accompanied
by familiar events. The first familiar verb, feed, was accompanied by a feed event
in which the horse fed the dog with a bottle, and an approach event, in which the
horse approached the dog and stopped a short distance away. Children were intro-
duced to these events in two previews. In the first preview, children saw the feed
event on one screen (6s) accompanied by neutral audio (e.g., “Look here! Watch
this!”) while the other screen remained blank. Following a 2-s blank-screen interval,
the approach event was previewed in the same manner on the other screen. Next,
during a 6-s blank-screen interval, children heard, “Now watch! The horse is gonna
feed the dog!” Children then saw the feed and approach events simultaneously (6s)
and heard the sentence, “The horse is feeding the dog” repeated twice. This was
followed by a 6-s blank-screen interval in which children heard, “The horse fed
the dog. Find feeding.” Children then saw both videos again (6s) and heard, “The
horse is feeding the dog. Find feeding.” Following a 3-s blank-screen interval this
procedure was repeated with a second familiar verb, lick; one event showed the
dog licking the horse and the other showed the dog moving away from the horse.

The character-familiarization and practice phases were designed to familiarize
the children with the two characters, the wording of the test trials, and the fact that
one of the two events matched the soundtrack on each trial. Horse, dog, feed, and
lick were used because these words are likely to be familiar to 2-year-olds (Dale &
Fenson, 1996). Practice events were paired so that the same character was the actor
on both screens; thus, children had to use knowledge of the verb, rather than word
order, to identify the matching screen in the practice trials.

Finally, in the test phase, children were presented with the novel verb meek
accompanied by a pair of test events. In the hat event, the horse placed a hat on the
dog’s head. In the comb event, the dog passed a comb once over the horse’s mane.
The left/right position of the actor in the test events was counterbalanced within
sentence condition using a “flip” operation in the video-editing software.
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(blank screen interval) Hey, watch! (3s)

Look here.
See this? (6s)

Oh, look! (2s)

Look over here.
Watch this. (6s)

Now watch! The horse is
gonna meek the dog. (6s)

The horse is meeking the dog!
The horse is meeking the dog.
See? (6s)

The horse meeked the dog.
Find meeking. (6s)

The horse is meeking the dog!
Find meeking. (6s)

The horse meeked the dog.
Find meeking. (6s)

The horse is meeking the dog!
Find meeking. (6s)

Figure 2. The sequence of events during the test phase in Experiment 1
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The sequence of events within the test phase is shown in Figure 2. The test events
were first previewed separately, as described above for the practice phase. Next,
during a 6-s blank-screen interval, children heard the novel verb meek in a transi-
tive sentence. Half of the children heard, “The horse is gonna meek the dog” and
half heard “The dog is gonna meek the horse” This was followed by three 6-s test
trials in which children saw the two test events and heard the novel verb used in
sentences with the appropriate subject (horse or dog). Test trials were separated by
6-s blank-screen intervals in which children heard additional novel-verb sentences.
In total, children heard the novel verb presented 7 times, before, during and after 3
presentations of the test events. Multiple verb forms (gonna meek, meeking, meeked)
were included to provide ample evidence that the new word was a verb, and to suit
the timing of stimulus sentences relative to presentation of the events.

The left-right positioning of events in the character-familiarization, practice,
and test phases was counter-balanced with test-sentence subject and with the
left-right side of the actor in the test events.

2.1.4  Coding

We coded where children looked (left-screen, right-screen, away) frame by frame
from silent video. To assess reliability, 6 children’s data were independently coded
by a second coder. The two coders agreed on the children’s direction of gaze for
95% of video frames. Trials in which children looked away from the two screens for
more than 67% of the trial were eliminated from analyses (1/96 practice trials, 5/72
test trials). We analyzed the proportion of looking time to the event that matched
the audio out of the total time spent looking at either test event, averaged across
the three test trials. Analyses based on mean looking times to the matching and
non-matching events rather than proportions revealed the same pattern of signif-
icant effects as the main analyses reported below.

Preliminary analyses of children’s looking-time performance in the test trials
revealed no effects of sex, sentence subject, or whether the child’s vocabulary or
performance in the practice trials was above or below the median, all Fs < 2.07, all
ps > .162. We therefore collapsed across these factors in subsequent analyses.

2. Preliminary analyses revealed a marginal effect of actor side, F(1, 22) = 3.30, p = .08. Children
looked marginally longer at the matching event if the actor was on the right side of the event
(M = .68, SD = .19) than if the actor was on the left side of the event (M = .54, SD = .20).
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2.2 Results and discussion

Averaged across the three 8s test trials, children looked significantly longer at the
matching video, the one in which the subject of the sentence performed the contact
action, than expected by chance (M = .61, SD = .20), #(23) = 2.58,p = .017,d = .54.
Children’s preference for the matching event was not significantly correlated with
their vocabulary score, r(24) = —.22, p = .30. Examination of individual children’s
performance indicated that 7/11 of the children with vocabulary scores above the
median and 8/13 children with vocabulary scores at or below the median looked
longer at the matching event.

Even though our two test events did not depict a clear causal effect, 23-month-
olds used their knowledge of English word order to arrive at a sensible interpreta-
tion of a novel transitive verb. They might have done so by inferring that the subject
of the sentence referred to an event participant whose role had more proto-agent
properties (volition, movement relative to another participant), while the object of
the sentence referred to the participant whose role had more proto-patient prop-
erties (stationary relative to another participant).

3. Experiment 2

In Experiment 1 we showed for the first time that 23-month-olds could use their
understanding of English word order to interpret transitive sentences that depart
from the prototypical caused-motion events examined in earlier work. However,
the contact-action events of Experiment 1 constituted only a modest step away from
the clear caused-motion events examined in previous studies. In Experiment 2, we
sought to confirm and extend our finding by asking whether 23-month-olds could
systematically map a transitive sentence onto non-causal events that involved no
contact between event participants, but simply the motion of one participant rel-
ative to the other. As in Experiment 1, children watched pairs of animated events
(Figure 1). In one event, a ball jumped back and forth over a flower while the
flower tilted gently in place; in the other event, the flower moved around the ball
in a circle as the ball bounced gently in place. While viewing these events, half of
the children heard “The ball is snedding the flower”, and half heard “The flower is
snedding the ball”

The roles of the ball and flower in these events lacked most of the features of
prototypical causality. Neither participant acted on or touched the other, and nei-
ther appeared to cause a change in the other’s motion. Nonetheless, one participant
in each event still exhibited more proto-agent properties than the other because it
underwent a salient motion relative to the other participant.
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English has transitive verbs that could describe similar actions (hurdle and
circle, though children are unlikely to know these verbs), as well as other transitive
motion verbs that express the path of motion relative to a ground object (enter
the room, cross the street). Such verbs are atypical transitive verbs (i.e., they have
few proto-agent and proto-patient entailments), and transitive verbs of this sort
are atypical motion descriptions in English. English motion verbs tend to express
manner of motion, with path of motion expressed via prepositional phrases (jump-
ing over the flower, going around the ball; Naigles & Terrazas, 1998; Papafragou,
Massey, & Gleitman, 2006; Talmy, 1985). However, prior evidence suggests that
both preschoolers and adults can interpret transitive verbs as referring to motion
relative to a reference object (Hohenstein, Naigles, & Eisenberg, 2004; Naigles &
Terrazas, 1998; Wagner, 2010). For example, Hohenstein et al. (2004) presented
3.5-year-olds with directed motion events (e.g., a woman skipping toward a tree)
accompanied by transitive verbs (“She’s kradding the tree”) or intransitive verbs
with a prepositional phrase (“She’s kradding toward the tree”). Syntactic structure
guided children’s extensions of these verbs to new events. Children who heard tran-
sitive sentences looked longer at new test events that preserved the path (tree-ward)
but not the manner (skipping) of the original event, relative to those who heard
intransitive sentences. This suggests that older children and adults readily inter-
preted directed-motion events as two-participant events and thus suitable referents
for a transitive verb; but these studies did not test whether children systematically
mapped transitive subjects and objects onto the moving participants and reference
objects in such events.

If 23-month-olds, like older children and adults, map subjects and objects onto
broad semantic role classes such as proto-agent vs. proto-patient, or conceptual
figure vs. ground, then they should look longer at the target event in this task -
the event in which the subject of their test sentence is the more active, mobile
participant.

Experiment 2 was also designed to address an alternative interpretation of
the word-order findings of Experiment 1. In Experiment 1, the test phase was
preceded by a practice phase in which children heard two familiar transitive verbs
with the test characters (the horse and dog) named in subject and object position.
Dittmar et al. (2008) argued that previous results showing early sensitivity to syntax
(Gertner et al., 2006) could be attributed to within-experiment learning from prac-
tice items that were similar to the novel-verb test items. To rule out this possibility,
in Experiment 2 we removed the familiar-verb practice trials altogether.

printed on 2/10/2023 7:11 AMvia . All use subject to https://ww. ebsco. conlterns-of -use



Chapter 7. Not all subjects are agents 169

31  Method

3.1 Participants

Twenty-four 23-month-olds participated (mean 22.8, range 21.8-23.9, 13 male,
11 female). All were native speakers of English. Three additional children were
excluded due to inattentiveness (1), because their productive vocabulary was below
the fifth percentile for their age (1), or because their average match proportion
was more than 2.5 SD from the mean of their condition (1). Children’s productive
vocabulary scores, measured as in Experiment 1, ranged from 16 to 91 with a
median of 55.

3.1.2  Apparatus
The apparatus was identical to that used in Experiment 1.

3..3  Materials and procedure

Stimulus materials were animated videos involving a ball and a flower, created using
the 3D animation software Maya'. Events were shown in synchronized pairs and
accompanied by a soundtrack recorded by a native English speaker.

The procedure had two phases: character-familiarization and test. In the
character-familiarization phase, a ball was shown in the center of one screen (7s)
and was labeled twice (“Ther€’s a ball! Look at the ball!”) while the other screen
remained blank. Following a 2-s interval, a flower was introduced on the other
screen in the same manner (“There’s a flower! Look at the flower!”). This was fol-
lowed by two 7-s trials, separated by 2-s blank-screen intervals. In each trial, the
ball and flower appeared simultaneously on their respective screens. In the first trial,
children were asked to “Find the flower!”; in the second trial they were instructed
to “Find the ball!”

Next, in the test phase, children were presented with the novel verb sned ac-
companied by a pair of test events. In the hurdle event, the ball jumped back and
forth over the flower while the flower tilted gently in place; in the circle event, the
flower circled the ball while the ball bounced gently in place.

The sequence of events within the test phase is shown in Figure 3. The test
events were first introduced separately in two previews. In the first preview, children
saw the hurdle event on one screen (7s) accompanied by neutral audio (e.g., “Look
here! See this?”); the other screen remained blank. Following a 2-s blank-screen
interval, the circle event was previewed in the same manner on the other screen.
Next, during a 6-s blank-screen interval, children heard the novel verb sned in a
transitive sentence. Half of the children heard “The ball is gonna sned the flower,”
and half heard “The flower is gonna sned the ball.” This was followed by three 7-s
test trials in which children saw the two test events and heard the novel verb used in
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sentences with the appropriate subject (ball or flower). Test trials were separated by
6-s blank-screen intervals in which children heard additional novel-verb sentences
in the past tense. As in Experiment 1, children heard the novel verb presented 7
times and in three different tenses.

(blank screen interval) Hey, watch!(3s)

Look here.
See this? (7s)

Oh, look! (2s)

Look over here.
Watch this. (7s)

Now watch! The ball is

(blank screen interval) gonna sned the flower. (6s)

The ball is snedding the flower!
The ball is snedding the flower.
See? (7s)

The ball snedded the flower.
Find snedding. (6s)

The ball is snedding the flower!
Find snedding. (7s)

The ball snedded the flower.
Find snedding. (6s)

The ball is snedding the flower!
Find snedding. (7s)

Figure 3. The sequence of events during the test phase in Experiment 2
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The left-right positioning of the sequence of events in the character-familiarization
and test phase was counter-balanced with test-sentence subject.

3.4 Coding
As in Experiment 1, we coded where children looked (left-screen, right-screen,
away), frame by frame from silent video. To assess reliability, 4 children’s data were
independently coded by a second coder. The two coders agreed on the children’s
direction of gaze for 97% of coded video frames. We analyzed the proportion of
looking time to the event that matched the audio out of the total time spent looking
at either test event, averaged across the three test trials. Analyses based on mean
looking times to the matching and non-matching events rather than proportions
revealed the same pattern of significant effects as the main analyses reported below.
Preliminary analyses of children’s looking time performance in the test trials
revealed no effects of sex, sentence subject, or whether the child’s vocabulary or
performance in the practice trials was above or below the median, all Fs < 1. We
therefore collapsed across these factors in subsequent analyses.

3.2 Results and discussion

Averaged across the three test trials, children looked significantly longer at the
matching video, the one in which the subject of the sentence moved more relative
to the other participant, (M = .57, SD = .14) than expected by chance, #(23) = 2.56,
p =.018, d = .50. Children’s proportion of looking time to the matching video
was not significantly correlated with their vocabulary scores, r(24) = .09, p = .67.
Examination of individual children’s performance indicated that 6/11 of the chil-
dren with vocabulary scores above the median and 10/13 children with vocabulary
scores at or below the median looked longer at the matching event.

Even though our two test events depicted non-causal motion events, 23-month-
olds again used their knowledge of English word-order to arrive at a sensible inter-
pretation of a transitive sentence containing a novel verb.

4. General discussion

In two verb-learning experiments, we probed what kinds of asymmetries in event
roles children map onto word order in transitive sentences. To do so, we created
stimulus events lacking key features of the prototypical caused-motion events ex-
amined in previous studies. In our events, although there was no causal agent, one
participant’s role entailed more of the semantic entailments of proto-agency than
the other (motion or volitional involvement; Dowty, 1991). In both experiments,
despite the absence of ‘real’ causal agents, 23-month-olds interpreted word order
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systematically: they looked longer at the event in which the subject of the sen-
tence was the more mobile participant. This suggests that 23-month-olds readily
link transitive word order with broad event-role categories that extend beyond the
prototypical agent-patient case to include cases in which one character contacts
another, or simply moves relative to another. Our findings add to what we know
about early interpretation of transitive word order in three ways.

First, children’s success in our word-order tasks confirms and extends prior
evidence that 2-year-olds can link transitive sentences with contact-action events
(Naigles & Kako, 1993), and that older preschoolers and adults can link transitive
sentences with directed-motion events (e.g., “She’s kradding the tree!”; Hohenstein
etal,, 2004; Naigles & Terrazas, 1998; Wagner, 2010). The systematic responses in our
task suggest that by 23 months, children can view contact-action and directed-motion
events as two-participant events, thus appropriate referents for a transitive verb.

Second, the present studies were the first to show that toddlers mapped transi-
tive subjects and objects systematically onto participant-roles in non-causal events.
In both experiments, children linked the subject of their test sentence with the
participant in the event that initiated the contact (Experiment 1), or that moved
more saliently relative to the other participant (Experiment 2). This suggests that
they linked a highly abstract semantic-role asymmetry with the subject and object
of the transitive test sentences.

Third, in Experiment 2 children interpreted word-order systematically despite
the absence of familiar-verb practice trials. The test phase was preceded only by a
character-familiarization phase; thus, children had no opportunity to learn shallow
sentence-interpretation strategies within the experiment that could have supported
test-item performance. This tells us that the 23-month-olds brought to the task
some knowledge of the semantic significance of English word order; this knowledge
was robust enough to influence interpretation of a novel verb, and abstract enough
to guide children’s attention toward an event in which the subject of the sentence
was not a causal agent, but merely mobile.

The early recruitment of this abstract grouping of semantic roles constrains
theories of early syntax acquisition. Constructivist accounts propose that abstract
semantic-role categories emerge through language experience: children learn to
see diverse event-roles as similar because their language expresses them similarly
(e.g., Abbot-Smith et al., 2008). Early-abstraction accounts propose that language
learning builds on the child’s own tendency to view broad classes of semantic roles
as similar, and to assume any language will treat them similarly (e.g., Chang et al.,
2006; Gleitman et al., 2005; Pinker, 1989). Toddlers willingness to link abstract role
categories with transitive word order challenges the constructivist account, but is
easily handled by an early-abstraction account.

Similarly, the abstract nature of the semantic roles children infer from syntax
has consequences for early syntactic bootstrapping. Via structure-mapping, once
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children can identify some nouns, they infer that sentences containing two nouns
refer to two-participant construals of events. Given abstract representations of form
and meaning, children generalize what they learn about how one verb arranges its
arguments in the syntax to other verbs. The present results suggest that 2-year-olds
readily link broad classes of semantic roles with word order in transitive sentences,
and thus that early extensions of syntactic knowledge across verbs may be corre-
spondingly broad. For example, if proto-agent and -patient roles form part of the
starting point for language acquisition, then any learning about hitting and breaking
should promptly guide learning about hugging and seeing.

Dowty’s (1991) proto-role proposal could easily explain our results. At the
core of this proposal is a claim that proto-agent and proto-patient role categories
emerge from non-linguistic cognitive development, and thus are available to guide
the inferences of young learners. Causal verbs exhibit the strongest asymmetry in
proto-agent vs. proto-patient entailments, but our stimulus events were designed
to strip away some of these entailments. Nonetheless, one participant in each event
still made a better proto-agent than the other because it appeared to volitionally
contact the other (in Experiment 1), or underwent a salient motion relative to the
other participant (in Experiment 2).

However, given the arguments and evidence reviewed in the Introduction, we
suspect this is unlikely to be the whole story, and that children might have access
to a default interpretation of the subject-object asymmetry that extends beyond the
semantic-role entailments of proto-agents and proto-patients. Recall that 4-year-
olds and adults preferred interpretations such as ‘the zebra is like the horse’ over ‘the
horse is like the zebra’ (Chestnut & Markman, 2016; Gleitman et al., 1996). Because
is like has a symmetrical meaning (and thus its two arguments play the same roles),
the perceived semantic asymmetry in these sentences must come from the syntax,
not from the semantic role entailments of the predicate. As Talmy (1983) noted,
the choice of subject vs. non-subject depends not only on the event-dependent
participant-roles associated with the verb, but also on which of the participants
filling those roles makes a better conceptual figure in a figure-ground relation.
Because more mobile event-participants make better conceptual figures as well
as proto-agents, Talmy’s figure-ground asymmetry could also explain our results.
Disentangling these two explanations will require investigating the early learning of
a wide range of predicate meanings, including spatial terms and symmetrical pred-
icates (e.g., Landau & Gleitman, 2015). Whatever the result of these investigations,
the current findings suggest that young children have access to a flexible range of
default interpretations for transitive verbs. Even when the referential scene makes
a causal construal unlikely, toddlers systematically map transitive word order onto
a broad asymmetry in semantic roles.
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CHAPTER 8

Analogical structure mapping
and the formation of abstract constructions

A novel construction learning study
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iUniversity of Liverpool / iUniversity of Sydney / iUniversity of Manchester /
VESRC International Centre for Language and Communicative
Development (LuCiD)

This chapter reports an experimental study in which children aged 4;9-6;1 were
taught two novel constructions with meanings of enabling/helping and prevent-
ing/stopping with OSV and VOS word order. The aim was to test Tomasello’s
(2003) proposal that children form abstract constructions by performing analog-
ical structure mapping across lexically-specific slot-and-frame patterns (e.g., He’s
[X]ing it) and/or particular sentences that instantiate them. All surface cues were
minimized, such that successful learning of the construction required children
to align the relational structure (i.e., helper-action-helpee or preventer-action-pre-
ventee, as appropriate) of the training sentences. A forced-choice pointing test
revealed that children did not successfully learn either the constructions’ global
meanings or argument linking patterns (though a control group of adults suc-
ceeded at the latter task).

Keywords: syntax, construction learning, constructivist approach, structure
mapping, analogy, relational structure

1. Introduction

Traditionally, accounts of syntax acquisition have assumed an important innate —
and specifically linguistic - component. For example, children have been argued
to acquire word-order (e.g., SUBJECT VERB OBJECT for English) by setting innate
parameters (e.g., SV/VS and VO/OV; e.g., Sakas & Fodor, 2012). Partly in response
to the difficulties encountered by such an approach (e.g., Boeckx & Leivada, 2013),
many researchers have proposed alternatives, under which children acquire syntax
gradually on the basis of the input (e.g., Clark, 1976; Peters, 1983; Pine & Lieven,
1993; Tomasello, 2003; MacWhinney, 2014; Ambridge & Lieven, 2015).
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One of the most influential of these so-called constructivist accounts, the
usage-based theory (see e.g. Tomasello, 2003), posits a three-stage process. Children
start out by acquiring rote-learned, unanalyzed holophrases (e.g., He’s+kicking+it;
He’s+eating+it; He's+drinking+it) from the input. Next, as soon as (in principle) two
suitable holophrases have been acquired, children begin gradually to schematize
across them to form partially-productive, semi-abstract schemas or slot-and-frame
patterns (e.g., He’s acTioning it). Finally, children analogize across these patterns
(and/or concrete sentences that instantiate them) to arrive at fully-productive
adult-like abstract constructions that reflect both semantic generalizations (e.g.,
[AGENT] [acTION] [PATIENT])! and how the semantics is syntactically realized (e.g.,
[SUBJECT-NOUN] [VERB] [OBJECT-NOUN]).

On our reading of the literature, the existence of (a) rote learned holophrases
and (b) partially-productive slot-and-frame patterns is well established. With re-
gard to the former, four recent studies have demonstrated that young children’s
utterances are more fluent and/or accurate when they are able to make use of a
multi-word string that is of high frequency in the input (and hence potentially
stored as a holophrase), even when controlling for the frequency of the relevant
words and bigram sequences (Bannard & Matthews, 2008; Matthews & Bannard,
2010; Arnon & Snider, 2010; Arnon & Clark, 2011). With regard to the latter, many
studies (see Ambridge & Lieven, 2015: 491-492 for a summary) have found that
children are able to correctly produce particular sentence types only when they can
potentially use a well-learned template such as He’s AcTioning it (e.g., Dodson &
Tomasello, 1998; Akhtar, 1999; Childers & Tomasello, 2001), It got AcTIONed by it
(e.g., Savage, Lieven, Theakston, & Tomasello, 2003) or What’s he ACTIONing? (e.g.,
Ambridge, Rowland, Theakston, & Tomasello, 2006; Rowland, 2007; Ambridge &
Rowland, 2009).

The situation is very different, however, for the third stage in the constructivist
account of acquisition. In fact, we are not aware of a single empirical study which
directly tests the idea that children acquire abstract constructions by analogizing
across slot-and-frame patterns, or concrete sentences instantiating them (though
see Goldberg, Casenhiser, & White, 2007; Onnis, Waterfall, & Edelman, 2008 for

1. To be clear, we are not committing to any particular formal account of the transitive construc-
tion semantics. Given the vast variety of meanings that the transitive construction can express,
there have been many proposals that have either tried to find a single highly abstract generalized
meaning such as [MORE PROMINENT EVENT PARTICIPANT] [EVENT] [LESS PROMINENT EVENT PAR-
TICIPANT], propose a cluster of several distinct more concrete meanings, or even propose that the
transitive is so abstract it has no meaning, unlike other more semantically constrained construc-
tions such as the resultative (see Jackendoff, 2002, among others for thorough discussion). For
now, we will simply assume that construction representations reflect the semantic and syntactic
generalizations of their exemplar utterances.
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related studies that use some degree of surface overlap). A version of this claim is
presented by Tomasello (2003: 164) who bases the claim on the research of Gentner
and colleagues, which show that children and adults are capable of structure map-
ping (albeit they do not show that children learn via structure mapping; Gentner
& Markman, 1995, 1997; Gentner & Medina, 1998; Kotovsky & Gentner, 1996).
For example, in the study published in Richland, Morrison and Holyoak (2006),
children were shown a picture of a cat chasing a mouse above a picture of a boy
chasing a girl, and were asked “what is like the cat in the bottom picture?”. Richland
et al. found that 3 to 4-year-old children would reliably pick the boy (matching the
agent), and 6 to 7-year-old children would reliably do so even when an identical
cat was present in the bottom picture. That is, rather than choosing the best literal
match - the identical cat — children align the relational structure of the two pictures
(i.e., chaser-chasee) and hence perceive a deep structural similarity between the item
playing the same role (chaser) in both. Even for this younger age group, Christie
and Gentner (2010) showed that 3 to 4-year-old children, when given some scaf-
folding to compare across examples, can see past the superficial object differences
and generalize a novel relational structure to a novel pair of objects.

Based on these findings, and similar findings into the domain of language ac-
quisition Tomasello (2003: 166) suggests “it is thus possible that abstract linguistic
constructions are created by a structural alignment across different item-based
constructions, or the utterances emanating from them”, offering the following
“somewhat whimsical linguistic example” (p. 165).

Consider the following two sequences of letters:

URX

IMAB

Let us try to make an analogy. It is not easy because there is not much in common
between the two strings; they even have different numbers of items. But what if
we now translate them into English in a fanciful context. The situation is that we
are role-playing with a child in a pretend game, and one role is to be a creature
named X and another role is to be one of several honeybees. The above sequences
now translate into “You are X” and “T am a bee”. We can now see that these are both
predicate nominative constructions, and they are analogous: you corresponds to
I as the one to be anointed, are corresponds to am as the identifying relation, and
X corresponds to the two-word phrase a bee as the new identity taken on. Such
correspondences can only be made once we know the functions of the items and
structures involved. (Tomasello, 2003: 165)

Note that, exactly as with Richland and colleagues’ chaser-chasee example, the pairs
that are to be analogized across need not share any surface similarity. Rather, what
is crucial is that they share relational similarity; a similar relationship (chaser-chasee
or person-identity taken on) holds between the members of each pair.

EBSCChost - printed on 2/10/2023 7:11 AMvia . All use subject to https://ww.ebsco. confterns-of -use



180

Ben Ambridge, Micah B. Goldwater and Elena V. M. Lieven

EBSCChost -

Ambridge and Lieven (2015) discuss how such an account could potentially
explain the acquisition of basic transitive word order. Suppose, for example, that
a child has formed the slot-and-frame patterns schemas I'm [acTION]ing it and
[k1sSER] kissed [KISEE]. Although these patterns share no surface similarity, they
do share some kind of AGENT-ACTION relation (I-[AcTION] and [KISSER]-kissed)
and ACTION-PATIENT relation ([AcTION]it and kissed [k1sSEE]). Tomasello’s (2003)
claim is that this type of relational overlap (presumably between many such sche-
mas, rather than just two) is sufficient for children to analogize across them, and
hence move towards a fully-abstract [AGENT] [ACTION] [PATIENT] sentence-level
argument-structure construction.

The aim of the present study is to begin to test this claim. Although several of
Gentner and colleagues’ studies have demonstrated analogical structure mapping
in a nonlinguistic context, we are unware of any previous experimental attempts
to test Tomasello’s (2003) claim that this mechanism is operational in the domain
of syntax acquisition (but see Goldwater et al., 2011 for computational simulations
of such a process, and Goldwater, Tomlinson, Echols & Love, 2011 and Goldwater
& Echols, in prep for evidence for structure mapping as a mechanism in children’s
syntactic production of familiar constructions).

Methodologically speaking, the starting point for the present study was the
novel construction learning studies of Goldberg and colleagues (e.g., Boyd &
Goldberg, 2012; Boyd, Gottschalk & Goldberg, 2009; Casenhiser & Goldberg, 2005;
Wonnacott, Boyd, Thomson, & Goldberg, 2012), in which learners were taught a
new appearance or approaching construction (e.g., The bird the flower moopoed). In
this study, children watched short videos of events of appearance or approaching,
(e.g., abird appears on a flower), while hearing sentences describing the event using
the novel word order. After a series of learning trials, children would be presented
with test trials that presented two novel videos, one showing appearance, and one
showing an event describable with a familiar construction, such as the transitive.
On half of the test trials, children heard a sentence with a novel construction, and
half with a familiar construction. The children on average pointed to the appearance
events when the novel construction was heard more than when a familiar construc-
tion was heard, consistent with having generalized the construction semantics and
word order beyond the initial training set.

Because these previous studies were not concerned with investigating ana-
logical structure mapping per se, they did not attempt to prevent learners from
using surface rather than relational similarity. Thus a particular sentence position
was always filled by an appearer or an approacher, and hence shared across trials a
type of surface-level similarity (i.e., it always appeared, or always moved). In some
studies, instantiations of the construction also shared surface similarity in the form
of lexical overlap of the definite articles and the novel construction marker -o (e.g.,
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The [THEME] the [LOCATION] [VERB]-0-s/ed). Thus in order to acquire the construc-
tion, learners did not necessarily need to align the underlying appearer-location
(or approacher-location) structure of the training trials (although, of course, they
may well have done so). In contrast, the present study - in addition to eliminating
lexical overlap - required learners to align across preventer-action-preventee events
and helper-action-helpee events. This is because being a preventer or helper requires
both an action to prevent/help and a preventee/helpee. In contrast, the appearer and
approacher roles in these previous studies could be understood without reference
to the location role.

It is worth noting, that to more strictly test the role of structural alignment
specifically, we moved away from how many natural language constructions work,
thus potentially making the task more difficult for the learner. Consider ditransitive
sentences such as John threw/kicked/gave/handed the ball to Bob. They all convey a
meaning of transfer of an object from one possessor to another. The verb expresses
the means of the transfer. Transfer in these sentences is a “first-order” relation in
that it takes objects as its arguments. On the other hand, a “second-order” relation
takes first-order relations as its arguments. The help and prevent relations of the
current artificial constructions are second-order in this way, because what is helped
or prevented is a whole event unto itself with its own first-order relation, as in an
example animated event from our study, “The king helped the queen climb the
ladder” Here, the verb climb names the first-order relation that is the argument of
the second-order help relation that is the meaning of the artificial construction. This
is unlike the dative construction, wherein the verb fleshes out the specific means
(e.g., throwing) of the first-order relation that the construction denotes in a more
abstract way (transfer). Goldberg and colleague’s appearance semantics is more akin
to natural construction semantics in this way.

A second modification from the prior work is that participants in the present
studies were taught two novel constructions, as opposed to only one in the studies
of Goldberg and colleagues. Although this, of course, makes the task more difficult
for learners, it ensures that they cannot succeed on construction-meaning test trials
by using a process of elimination. In these previous studies, learners heard either
the novel construction (e.g., The frog the apple zoopos) or — for example — a transi-
tive construction (e.g., The frog zoopos the apple) and had to choose between, for
example, the frog appearing on the apple or the frog pushing the apple. Thus, for
these test trials, it is possible that learners could have succeeded by mapping the
transitive construction to the transitive actions and - by process of elimination -
the novel construction to the non-transitive action. In the present study, learners
were given a forced choice between two novel constructions.

A third modification was that in place of the subject-first word order used in
some of these previous studies (which is somewhat similar to English), we used
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two word orders designed to be as dissimilar as possible to English: OSV and VOS.
A fourth and final modification involved the use of familiar verbs, as opposed to
novel verbs in the studies of Goldberg and colleagues. Because, in the present study,
the construction meaning (helping/preventing) was independent of the meaning
of the verb (e.g., leave, fall, hop, sit) it was felt that the use of novel verbs would
unnecessarily increase the burden on learners.

To summarise, the aim of the present study was to investigate Tomasello’s
(2003) claim that learners can acquire abstract syntactic constructions on the basis
of underlying relational similarity between sentences that share no surface simi-
larity. To this end, we taught children aged 4-6 two novel constructions: OSV and
VOS. The different exemplars of each construction had no surface lexical material
in common, but shared higher-order relational structure. For one construction,
the suBjECT prevented the oBJECT from performing the action denoted by the
VERB (i.e., PREVENTER+ACTION and ACTION+PREVENTEE relations). For the other,
the suBJECT helped or helped the oBJECT to perform the action denoted by the
VERB (i.e., HELPER+ACTION and ACTION+HELPEE). Subsequent forced-choice tests
examined whether the participants had learned (a) the meaning of each of the two
constructions (e.g., Naigles, 1990) and (b) the linking patterns of each (e.g., Gertner,
Fisher & Eisengart, 2006).

Unlike an account that suggests children can learn construction meaning from
higher-order relational structure alone, alternative accounts of construction gen-
eralization that rely on the distribution of lexical overlap across sentences (e.g.,
Twomey, Chang, & Ambridge, 2014) would not predict much learning in the task.
Following the results, we will describe the implications for several alternative ex-
planations in more depth.

2. Method
2.1 Participants

Participants were 24 children (13 male) aged 4;9-6;1 (M = 5;7; SD = 0;5), recruited
from schools and nurseries in Greater Manchester (UK). The study was approved by
the University of Manchester ethics committee, and parents gave written consent.
This age range was picked to be consistent with work reviewed above that showed
either successful artificial construction learning (by Goldberg and colleagues) or
structure-mapping in language production (Goldwater et al., 2011).
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2.2 Materials and procedure

2.2.1  Training

Each child was taught two novel constructions (with English words); one with
OSV word order, the other with VOS word order (chosen to be as dissimilar
as possible to English SVO order). One construction was with paired with the
meaning of helping/enabling, the other with stopping/preventing (counterbalanced
across children). Thus, according to the structure mapping theory, children should
learn each construction by aligning, as appropriate, the helper-action-helplee or
preventer-action-preventee structure of the training sentences. In order to ensure
that children had to rely on this deep structural cue, as opposed to surface similar-
ity, we took care to ensure that the precise means of helping/enabling or stopping/
preventing, as illustrated in the accompanying animations, varied in every case (see
Table 1). Thus the stopping/helping could be physical, by giving an order, remov-
ing/supplying some necessary object etc. Although all four roles (enabler, enablee,
preventer, preventee) were always animate, we ensured that each was filled by both
humans and animals, and that none had any consistent direction of motion between
different animations. The animations, which used characters chosen to be familiar
to most British children, were created in Anime Studio Pro and displayed using
Processing (Reas & Fry, 2007). Each animation was displayed in the centre of the
screen, accompanied by an animated robot head, below, who spoke the sentence.
In order to minimize confusion, blocked presentation was used, such that children
saw either 12 stopping/preventing videos then 12 helping/enabling videos or vice
versa, as shown in Table 1. This entire training set was shown once per day for 3
consecutive days, for a total of 36 training trials per construction.

Table 1. Training sentences and animations

Stopping/preventing training sentences

OSV (CB Group A) VOS (CB Group B) Animation

Homer Marge leave leave Homer Marge Homer tries to exit screen left, but Marge
drops a brick wall in his path

Lisa Bart come come Lisa Bart Lisa tries to enter a building, but Bart
(already inside) closes the door

Wendy Bob run run Wendy Bob Wendy runs towards Bob (The Builder), who

stops her by giving the “halt” signal
Grandpa Duck hop hop Grandpa Duck Grandpa hops towards the duck, who kicks
him over
Grandma Sheep laugh laugh Grandma Sheep Grandma is laughing, but stops when sheep
“Ssh’s her

(continued)
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Table 1. (continued)

Stopping/preventing training sentences

OSV (CB Group A) VOS (CB Group B) Animation

Dora Frog talk talk Dora Frog Dora says “Hi, 'm Dora the Ex...”, but frog
sticks a band aid over her mouth

Wolf Dennis sit sit Wolf Dennis The wolf walks towards the chair but Dennis
(The Menace) pulls it off screen right

Lion Tracy drink drink Lion Tracy The lion reaches for a cup of water, but Tracy
(Beaker) pours the water onto the floor

Dog Ash eat eat Dog Ash Ash (a Pokemon character) reaches for a
burger, but the dog pushes it off the table and
into the bin

Tiger Fox fall fall Tiger Fox The tiger runs towards the edge of a cliff, but
the fox runs after him and drags him back

Bunny Elephant cry  cry Bunny Elephant ~ The bunny is crying, but the elephant dabs
his tears, and he stops

Cat Pig sing sing Cat Pig The cat sings, but Piglet (from Winne The
Poo)kicks the hi-fi system off the screen and
the cat stops

Helping/enabling training sentences
VOS (CB Group A) OSV (CB Group B) Animation
leave Bart Wendy Bart Wendy leave Bart walks right, Wendy kicks down a wall

come Bob Homer
run Lisa Marge
hop Dora Sheep

laugh Grandpa Frog
talk Grandma Duck

sit Dog Tracy
drink Wolf Ash

eat Lion Dennis
fall Cat Elephant

cry Pig Tiger
sing Bunny Fox

Bob Homer come
Lisa Marge run
Dora Sheep hop

Grandpa Frog laugh
Grandma Duck talk

Dog Tracy sit
Wolf Ash drink

Lion Dennis eat
Cat Elephant fall

Pig Tiger cry
Bunny Fox sing

that blocks his path, and he exits screen right
Homer (already inside) opens the door to a
building, and Bob enters

Marge runs behind Lisa, pushing her along,
and causing her to run

The sheep (walking on two legs) holds Dora’s
hand as she hops along

The frog tickles Grandpa, and he laughs

The dog removes a band aid from over
Grandma’s mouth, and she begins to speak
Tracy drags in a chair, and the dog sits down
Ash pours some water into a cup and the wolf
drinks it

Dennis brings some fruit to the lion, and he
eats it

The cat strolls towards the edge of a cliff and
the elephant runs up and pushes her off

The tiger hits piglet in the face and he cries
The fox presses “play” on the hi-fi system, and
the bunny starts to sing
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2.2.2  Test

Immediately after the final training session, children completed (in random order)
eight forced-choice pointing test trials (in one of four different versions counterbal-
anced for the side of the target, and for which particular character filled each role).
Four trials (modeled on Naigles, 1990) assessed children’s learning of the meanings
of the constructions (two trials each with the helping and stopping constructions as
target, counterbalanced for side). These trials showed one helping video, and one
preventing video, each with the same characters playing the corresponding roles
(e.g., with Homer as preventer/helper of Marge). The goal was to point to the event
that matched the construction meaning. Four trials (modeled on Gertner, Fisher
& Eisengart, 2006) assessed their learning of the constructions’ semantics-syntax
linking patterns (again, two trials each with the helping and stopping constructions
as target, counterbalanced for side). These trials presented two events of the same
type (either two preventing, or two helping), but which character played which
role differed across the two videos (e.g., Homer was the helper and Marge was the
helpee, or vice versa). The goal was to point to the event that matched the word
order rule of the construction. Table 2 shows the test trials for children in the first
counterbalance condition. Note that the test trials did not reuse any of the same
characters or verbs as the training trials. For each trial, children saw a preview of,
first, the left-hand video and, second, the right-hand video, before the two played
simultaneously, accompanied by the audio sentence. The videos ended on a freeze
frame that made it clear which was which (e.g., the man with his foot on the chicken
vs the chicken running free) in order to give children as long as they needed to
process the sentence and make their choice.

Table 2. Test sentences and animations (correct choice shaded grey)

Test Type Sentence  Animation Animation Meaning  Target screen
(Left screen) (Right screen) (Group A) (Group A)

Construction Chicken The chicken The man Stop/ L
meaning man play  runs around picks up the Prevent

squawking, but  squawking

the man puts his  chicken and

foot on it and dances around

stops it with it
Sleep The panda is The woman Help/ R
panda asleep in bed, sings a lullaby to  Enable
woman but the woman  the panda, who

shouts “wake then falls asleep,

up’, and he does  “zzzz”

(continued)
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Table 1. (continued)

Test Type Sentence  Animation Animation Meaning  Target screen
(Left screen) (Right screen) (Group A) (Group A)
Fish The prince The fish is Stop/ R
prince throws the fish ~ swimming in Prevent
swim into a bowl, a bowl, but the
and he starts prince kicks it
swimming over, spilling the
water and fish
Jump The princess The horse Help/ L
horse rides a horse approaches a Enable
Princess over a jump jump, but the
princess — on
the other side -
raises her hands,
“stop”
Semantics- Boy girl The boy is The girl is Stop/ L
syntax draw drawing on a drawing on a Prevent
linking piece of paper,  piece of paper,
but the girl but the boy
takes it away takes it away
Rabbit The bear is The rabbit is Stop/ R
bear fly flying around in  flying around Prevent
aplane, butthe in a plane, but
(giant) rabbit the (giant) bear
punches it out punches it out
of the sky of the sky
Climb The king, atop ~ The queen, Help/ R
king queen the castle, atop the castle, ~ Enable
throws downa  throws down a
ladder, and the ~ ladder, and the
queen climbs it  king climbs it
Dance cow The zebra plays  The cow plays Help/ L
zebra the guitar while  the guitar while ~ Enable
the cow dances  the zebra dances
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3. Results

All children made an unambiguous point on every trial, with no missing data.
The data were analyzed using mixed effects models (using the Ime4 package for
R (R Core Team, 2014). Binomial models were used to compare the proportion
of correct (1) vs incorrect (0) choices to chance (i.e., by comparing the intercept
to 0.5). All models included random intercepts for participant. Random inter-
cepts for trial were included in the semantics-syntax linking analysis, but caused
convergence-failure in the construction-meaning analysis (random slopes were not
possible, since the models contained no predictors, only the intercept).

For the construction-meaning trials (N = 4), children made a mean of 57.29%
correct points, which did not differ significantly from chance (intercept = 0.29,
SE =0.21, z=1.42, p = 0.16). One factor in children’s poor performance may be a
small (though not significant) bias towards the helping/enabling action (perhaps a
pro-social effect); a supplementary analysis found that children chose the helping/
enabling action on 68% of trials (intercept = 1.74, SE = 0.09, Z = 1.88, p = 0.06, n.s.).
Note that, because they are making a forced-choice between these two alternative
meanings, it is not meaningful to compare children’s performance on the stopping
and helping target trials (children appear to show better performance for the latter,
but this is only because of their overall bias towards the helping videos).

For the semantics-syntax linking trials (N = 4) children made a mean of 58.33%
correct points, which again did not differ significantly from chance (intercept = 0.34,
SE =0.21,z = 1.625, p = 0.10). Children’s performance on the linking trials did not
differ significantly between the stopping trials (56.25% correct) and helping trials
(60.42% correct); adding trial type as predictor did not improve model coverage
(Chi, = 0.17, p = 0.68, n.s.).

3.1 Manipulation check

Given the failure of the children to learn the constructions, it seemed important to
verify that the constructions were, in principle, learnable; i.e., that we succeeded in
our aim of teaching stopping/preventing and helping/enabling constructions with
identifiable and distinct links between semantic and syntactic roles. We therefore
repeated the study with eight adult volunteers at Northwestern University. For the
semantics-syntax linking trials, adults made a mean of 91% correct points, which
easily beat chance (intercept = 2.27, SE = 0.61, p < 0.001). Although they did not
significantly beat chance on the construction-meaning trials (81% correct points,
intercept = 5.38, SE = 6.85, z = 0.78, p = 0.43, n.s.), this probably reflects nothing
more than a lack of statistical power, as their performance on the linking trials
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demonstrates that these adults clearly learned the semantics of the two construc-
tions. We also included two “fill in the blank” questions: “How did the language
work?” and “Did you use a strategy (if so, what)?”, In their answers, all eight adults
mentioned either stopping/preventing versus helping/enabling or some clearly
related alternative formulation that mapped on to the manipulation (e.g., action
complete/incomplete; action positive/negative). Thus, while the constructions are,
in principle, learnable, we cannot rule out the possibility that they are learnable
only by means of an explicit strategy.

4. Discussion

The aim of the present study was to investigate Tomasello’s (2003) claim that learn-
ers can acquire abstract syntactic constructions on the basis of underlying relational
similarity between sentences that share no surface similarity. Children aged 4-6
were taught two novel constructions, OSV and VOS, with the different instan-
tiations of each exhibiting no surface similarity. For one construction (OSV for
half of the children; VOS for the remainder), the sUBJECT prevented the oBJECT
from performing the action denoted by the VERB (i.e., PREVENTER+ACTION and
ACTION+PREVENTEE relations). For the other, the suBJecT helped the oBJECT to
perform the action denoted by the VERB (i.e., HELPER+ACTION and ACTION+HELPEE
relations). Subsequent forced-choice tests found no evidence that children had
learned either the global meaning of each construction (e.g., preventing/helping)
or the particular linking patterns of each.

Itis never easy to interpret (or publish) a null result because there is no straight-
forward way to choose between two competing possibilities: (a) the null result is
real, meaning in this case that children cannot in fact learn syntactic constructions
by performing structure mapping or (b) the null result is a consequence of some
flaw in the design of the study, and the hypothesized effect - in this case children’s
ability to learn syntax via structure mapping - is real (and would be detected by a
better-designed study).

Let us take the least interesting possibility first. Although previous studies
(and - to some extent — our adult manipulation check) demonstrate that something
like the present paradigm is, in principle, capable of demonstrating construction
learning, it may not be optimally suited to doing so. Perhaps, for example, the study
was underpowered, in that we simply did not have enough participants to detect
a relatively small effect. For example, Wonnacott et al’s (2012) study with 5-year-
olds used 42 and 35 participants in Experiments 1 and 2 respectively, while ours
used just 24 (and is potentially harder, in that children had to learn two construc-
tions). Casenhiser and Goldberg’s (2005) study with 5-7 year olds tested 51 and
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48 children in Experiments 1 and 2 respectively (and, again, is probably somewhat
easier than ours). Although Boyd and Goldberg (2012) tested just 18 children in
each of two age groups (5- and 7-year olds), they also failed to find an effect for the
younger group (comparable in age to the participants of the present study). Perhaps,
then, the present paradigm would also reveal evidence of learning if a larger sample
were tested (we would be delighted to share our stimuli with any colleagues who
would like to investigate this possibility).

It may also be the case that we did not include enough training trials (we used
36 per construction). This is somewhere in between the regimes of Wonnacott et al.
(2015) (48 trials) and Casenhiser and Goldberg (2005) and Boyd and Goldberg
(2012) (16 trials in each case), though it is again important to remember that
children in these studies were trained on only a single construction, and that the
younger group in the latter study failed to learn it. However, it is also possible that
there were too many trials. There is evidence from research on structure mapping
in children’s category learning that more examples may have some negative effects
on generalization (by overloading children), and that as few as six can be optimal
for discovering abstract structural commonalities (Thibaut & Witt, 2015).

Another potential problem is that, like all construction-learning studies, the
experimental scenario was too artificial to tap into children’s underlying abilities at
analogical reasoning. Dunbar (2001: 313) discusses an analogical paradox, whereby
“analogy is so easy in naturalistic settings, yet so difficult in the psychological labo-
ratory”. Dunbar’s solution to the paradox is that the apparently irrelevant contextual
cues that are stripped out in laboratory studies are actually crucial in allowing learn-
ers both to notice and encode structural regularities in the first place and to retrieve
them in suitable situations. Perhaps, then, a more naturalistic version of our study,
conducted in familiar surroundings with familiar, real-world protagonists, would be
more likely to yield evidence of analogical structure mapping in syntax acquisition.

As discussed from the beginning, the final potential problem is that the types of
relations to be learned in this study, higher-order relations, were more difficult than
the first-order relations that are typical of basic argument structure constructions.
It is worth noting that even adults, in a similar experimental context to the cur-
rent one, sometimes do not spontaneously see second-order relational connections
across events when the first-order relations are distinct (Goldwater, Bainbridge, &
Murphy, 2016). (The editors of this volume raised one more potential design flaw:
“for some animations, the goal must be inferred, and for others this is not the case.
Consider the wolf heading to the chair; one must infer the intention to sit. In other
cases, the action is in motion (e.g., the cat singing) when it is halted”)

Indeed, there is some evidence from preferential-looking/pointing studies that
at least one particular first-order relation, AGENT of an action, and its tendency to
appear clause-initially in English, is acquired by 2;0, or even younger (Arunachalam
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& Waxman, 2010; Bavin & Growcott, 2000; Gertner, Fisher & Eisengart, 2006;
Gertner & Fisher, 2012; Kidd, Bavin, & Rhodes, 2001; Naigles & Kako, 1993; Noble,
Rowland, & Pine, 2011; Noble, Igbal, Lieven, & Theakston, 2016; Pozzan, Gleitman
& Trueswell, 2016; Yuan & Fisher, 2009). Thus it may be that even young infants
would show analogical structure mapping for a novel syntactic construction with
simpler relations. On the other hand, there is some evidence that children of this age
struggle to process sentences with inanimate agents. Chan, Lieven and Tomasello
(2009) found that, when word-order and animacy cues were placed in conflict (e.g.,
The ball tams the chicken), Cantonese-, German-, and English-speaking children
aged 2;6 did not show correct comprehension (though they did so by 3;6). This
suggests that two-year-olds may have not yet acquired a true relational category —
AGENT of an action - but rather a fuzzy, more probabilistic notion of the types of
entities that tend to be mentioned first in the clause (human, animate, moves first,
moves more etc.).

This brings us to the second of the possibilities set out above; that the kind of
relational structure mapping procedure set out by Tomasello (2003) is not in fact
sufficient for the acquisition of abstract constructions. While it would, of course, be
premature to accept such a conclusion without first running several more studies
of this type, we suggest that this possibility is one that is worth taking seriously.
Why? There are (at least) two kinds of alternative processes that can help children
transition from lexically-based to fully abstract linguistic constructions. The first
kind of alternative process is a form of structural alignment-based learning rooted
in the need for overlapping surface similarity for a prolonged period of time. For
example, in the real world, very young children hear and use a relatively narrow
range of AGENTS and PATIENTS (e.g., You, Me, Mummy, Daddy), and it may be that
hearing exactly the same word (e.g., Mummy) used in a variety of different types of
AGENT roles somehow anchors this category. This seems quite likely, given evidence
that even adults struggle to learn arbitrary linguistic categories that lack surface
similarity (e.g., Brooks, Braine, Catalano, Brody, & Sudhalter, 1993). Indeed, direct
tests of children’s analogical reasoning ability, demonstrate that manipulations of
cognitive load have large effects on their ability to solve analogies (e.g., Richland
et al., 2006; Thibaut, French, & Vezneva, 2010).

Further, there is direct evidence for this more graded form of analogical learn-
ing. The findings of Chan et al. (2009) suggest that children may start out with
non-relational categories that are formed largely on the basis of surface features
(e.g., humanness and animacy for an early AGENT category). The surface similari-
ties captured by this early category would then aid children’s acquisition of a truly
relational AGENT (of an ACTION) category. There is strong evidence that children can
more easily discover relational commonalities when the relational commonalities
are correlated with superficial similarities, which then allows children to recognize
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when this common structure is present in more disparate exemplars (e.g., Gentner
& Loewenstein, 2002).

Additional support for this more graded analogical learning (as discussed in
Ambridge & Lieven, 2015) starts from the observation that children do not neces-
sarily have to analogize between entirely dissimilar instances (e.g., very different
types of AGENT-ACTION relations) in a single leap. Rather, the process of analogy
could proceed via a series of baby steps. For example, the KICKER-KICKEE rela-
tion is very similar to the HITTER-HITTEE relation, which in turn is similar to the
TOUCHER-TOUCHEE relation, the KISSER-KISSEE relation, and so on, right up to
AGENT-ACTION relations that are very different to the KICKER-KICKEE relation with
which we began. This is similar to the pattern of how 4-year-olds categorized arrays
of objects in Kotovsky and Gentner (1996). The children could see the connection
between a set of objects monotonically increasing in size from left to right with a
set of objects monotonically increasing in luminance from left to right (showing
evidence of understanding a general “monotonically increasing” relation) only after
they had already made the connection between two sets of objects, each monotoni-
cally increasing along the same dimension (either size or luminance). There is some
evidence of this progressive alignment in artificial construction learning (Goldberg,
Casenhiser, & White, 2007), and in children’s production of familiar constructions
(Goldwater & Echols, in prep).

A third reason why a pure structure abstraction process is never truly en-
gaged (also discussed in Ambridge & Lieven, 2015) is that children might not be
learning purely abstract constructions, such as a single AGENT-ACTION-PATIENT
(or SUBJECT-VERB-OBJECT) construction at all. Perhaps speakers have a family of
distinct constructions that share similar word order and case marking, but need
never analogize across them. For example, English speaking adults may have at least
six different transitive constructions.

Contact (non-causative) [AGENT] [ACTION] [PATIENT] John hit Bill

Causative [cAUSER] [ACTION] [CHANGE] John broke the plate
Experiencer-Theme [EXPERIENCER]| [EXPERIENCE] [THEME] John heard Bill
Theme-Experiencer [THEME] [EXPERIENCE| [EXPERIENCER] John scared Bill

“Weigh” Construction  [THING] [MEASURE/COST/WEIGH] [AMOUNT] John weighed 100lbs
“Contain” Construction [CONTAINER] [CONTAIN]| [CONTENTS] The tent sleeps four people

Given that usage-based accounts such as that of Tomasello (2003) posit rampant
redundancy (perhaps even the storage of every exemplar), there is certainly no a
priori reason to reject the notion of multiple transitive constructions.

Aligned with these first three possible learning procedures, computational mod-
els of analogical learning simulate the processes of progressive alignment and the
learning of related, but differentiated, relational structures in a unified framework,
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similar to the variants of the transitive (Doumas, Hummel, & Sandhofer, 2008;
Goldwater et al., 2011; Kuehne, Forbus, Gentner, & Quinn, 2000). Future studies
using some of the modifications suggested above should explore these possibilities.

Last, we suggest that the second kind of alternative explanation for our results
is the real possibility that children do not learn constructions via structural align-
ment, either purely abstractly or even with these more graded forms that may never
produce pure abstraction. More specifically, this final proposal is highly consistent
with Tomasello’s (2003) overall approach, as it emphasizes gradual generalization
at a lexical level. Recall that Tomasello (2003) invoked structure mapping to solve
the problem of how learners abstract across two instantiations of a construction
that share no surface lexical material (e.g., I ate the cake; Sue kissed Bill). Indeed,
when looking at just a single sentence pair, this problem does seem to require some
very high-level, abstract solution, such as analogical structure mapping. But in fact,
structurally related sentences that are, on the surface, very different, can generally
be linked by handful of sentences that differ by a single constituent:

I ate the cake
I like the cake
I like Bill

I kissed Bill
Sue kissed Bill

So if, as seems likely, children are abstracting across a large number of stored sen-
tences, rather than just in a pairwise fashion, this abstraction could in principle
proceed largely on the basis of surface lexical similarities. Indeed, when process-
ing an incoming sentence, children likely activate all somewhat-related exemplars
stored in memory (we assume here that abstraction does not happen offline, but
as part of real time language processing and productions). Similarly, children may
be able to link slot-and-frame patterns on the basis that a single lexical item (here,
kick) serves as a slot-filler in one pattern and (part of) the frame in another:

I'm [X]ing it [X = kick, hit, eat, push] + Kick [Y] [Y = the ball, the cat, the man] —
I'm [X]ing [Y]

As we have already stressed, lower-level abstraction on the basis of surface simi-
larities — both these lexical similarities and semantic similarities such as animacy,
humanness etc. - need not necessarily replace structure mapping. It might. But
equally, we have discussed evidence that lower-level similarities can facilitate more
abstract analogical reasoning. Figuring out the relative contributions of lower and
higher level abstraction mechanisms is an important goal for future research, and
a question that is probably best tackled using computational modeling (see Chang,
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Dell and Bock, 2006; Twomey, Chang and Ambridge, 2014, for models that acquire
something like abstract syntactic constructions on the basis of lexical-distributional
overlap).

For now, the present study has provided no evidence for the claim that chil-
dren acquire abstract syntactic constructions using analogical structure mapping
(though only the most preliminary evidence against this claim). However, our en-
deavours will not have been wasted if we have succeeded in persuading researchers
that this hypothesis is one that can - indeed, must - be investigated empirically, per-
haps using some improved version of the paradigm that we have established here.
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CHAPTER 9

The labeling problem in syntactic bootstrapping

Main clause syntax in the acquisition
of propositional attitude verbs

Aaron Steven White!, Valentine Hacquard® and Jeffrey Lidz!
iUniversity of Rochester / iUniversity of Maryland

In English, the distinction between belief verbs, such as think, and desire verbs,
such as want, is tracked by tense found in the subordinate clauses of those verbs.
This suggests that subordinate clause tense might be a useful cue for learning

the meanings of these verbs via syntactic bootstrapping. However, the correlation
between tense and the belief v. desire distinction is not cross-linguistically ro-
bust; yet the acquisition profile of these verbs is similar cross-linguistically. Our
proposal in this chapter is that, instead of using concrete cues like subordinate
clause tense, learners may utilize more abstract syntactic cues that must be tuned
to the syntactic distinctions present in a particular language. We present compu-
tational modeling evidence supporting the viability of this proposal.

Keywords: syntactic bootstrapping, word learning, verb learning, propositional
attitude verbs, main clause syntax, labeling problem

Introduction

Syntactic bootstrapping encompasses a family of approaches to verb learning
wherein learners use the syntactic contexts a verb is found in to infer its meaning
(L. Gleitman, 1990; Landau & Gleitman, 1985). Any such approach must solve
two problems. First, it must specify how learners cluster verbs - i.e. figure out that
some set of verbs shares some meaning component — according to their syntactic
distributions. For instance, an English learner might cluster verbs based on whether
they embed tensed subordinate clauses (1) or whether they take a noun phrase (2).

a. John {thinks, believes, knows} that Mary is happy.
b. *John {wants, needs, orders} that Mary is happy.
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(2) a. John {believes, knows, wants, needs} Mary.
b. *John {thinks, orders} Mary.

For different parts of the lexicon, different clusterings may be better or worse.
Among propositional attitude verbs - like think, believe, know, want, need, and
order — clustering based on whether the verb takes a subordinate clause yields in-
tuitively better clusters than clustering based on whether it takes a noun phrase (at
least when these structures are considered in isolation). That is, CLUSTERs 1 and
2 are intuitively more coherent than CLUSTERs 3 and 4 (see White, Hacquard, and
Lidz 2018 for empirical corroboration of this intuition).

(3) a. cCLUSTER I: think, believe, know
b. CLUSTER 2: want, need, order
C. CLUSTER 3: believe, know, want, need
d. CLUSTER 4: think, order

We refer to the problem of choosing how to cluster verbs based on syntactic con-
text as the clustering problem, and we call the learning mechanism that solves this
problem - i.e. outputs clusters like those in (3) - the clustering mechanism.

The second problem a syntactic bootstrapping approach must solve involves the
method by which learners label the clusters output by a clustering mechanism - i.e.
figure out what meaning component a particular cluster of verbs corresponds to.
For instance, a common way of labeling cLUSTERS 1 and 2 is to say that all verbs
in CLUSTER 1 have a BELIEF component and all verbs in CLUSTER 2 have a DESIRE
component.

(4) a. CLUSTER 1 © BELIEF
b. CLUSTER 2 < DESIRE

We refer to this second problem, which is in many ways more difficult than the
clustering problem, as the labeling problem, and we call the learning mechanism that
solves this problem - i.e. labels the clusters output by the clustering mechanism -
the labeling mechanism.

In this chapter, we present evidence from the domain of propositional attitude
verbs that previous labeling mechanisms are unsatisfactory both empirically and
explanatorily, and we propose a novel labeling mechanism. Propositional attitude
verbs are a useful case study for making this point because they are a parade case of
verbs that fall prey to the observability problem — one cannot see propositional atti-
tudes such as thinking or wanting - and thus likely require learners to rely heavily
on syntactic evidence for their acquisition (Gillette, Gleitman, Gleitman, & Lederer,
1999; L. Gleitman, 1990; L. R. Gleitman, Cassidy, Nappa, Papafragou, & Trueswell,
2005; Papafragou, Cassidy, & Gleitman, 2007; Snedeker & Gleitman, 2004).
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We focus in particular on the distinction among propositional attitude verbs
between belief verbs, like think, and desire verbs, like want, because properties
of this distinction make the empirical and explanatory inadequacies of prior ap-
proaches particularly apparent. But our proposal has implications well beyond ex-
plaining this distinction - indeed, implications for the fundamental architecture
of the learning mechanism itself.

In Section 2, we discuss the two main approaches to solving the labeling prob-
lem that have been instantiated in the literature - the top-down approach and the
bottom-up approach — and show that both of these approaches are inadequate:
the top-down approach makes incorrect predictions and the bottom-up approach
makes essentially no predictions at all. In Section 3, we propose a modification
to the top-down approach that makes correct predictions. In Section 4, we pres-
ent a learning algorithm that implements our proposal. In Section 5, we present
a proof-of-concept experiment, which shows that our algorithm finds a correct
labeling when run on syntactic distributions found in child-directed speech. In
Section 6, we discuss what our proposal entails for the theory of verb learning, and
in Section 7, we conclude.

2. Approaches to the labeling problem

Current approaches to the labeling problem fall into two broad categories: the
top-down approach and the bottom-up approach. In the top-down approach - the
traditional one laid out in L. Gleitman 1990; Landau and Gleitman 1985 - labeling
is part-and-parcel with clustering. The learner has some innate mappings — projec-
tion rules — from semantic features to syntactic features (Carter, 1976; Chomsky,
1981; Grimshaw, 1990; Gruber, 1965; Hale & Keyser, 2002; Levin, 1993; Pinker,
1984, 1989), and upon noticing that a particular verb occurs with a particular syn-
tactic feature, the learner “reverses” those projection rules to get from that syntac-
tic context to that word’s corresponding semantic components (Kako, 1997; Lidz,
Gleitman, & Gleitman, 2004; White, 2015).

Continuing the examples above, the fact that a verb takes a tensed subordinate
clause correlates (in English) with that verb being a belief verb (5a), like think,
believe, or know (Anand & Hacquard, 2013; Bolinger, 1968; Farkas, 1985; Heim,
1992; Stalnaker, 1984; Villalta, 2000, 2008, among others). This is corroborated
by the fact that desire verbs, like want, prefer, and order, (arguably) do not have
a belief component (though see Heim 1992) and do not take tensed subordinate
clauses (5b).
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(5) a. John {thinks, believes, knows} that Mary is happy.
b. *John {wants, needs, orders} that Mary is happy.

Assuming this correlation to be cross-linguistically robust, a syntactic bootstrap-
ping account might then posit that learners have some innate projection rule (6a)
that they can reverse to get from the fact that think, believe, and know occur with
finite complements (6b) to the fact that think, believe, and know have a meaning
that involves belief (6¢) (de Villiers, 2005; De Villiers & De Villiers, 2000; De Villiers
& Pyers, 2002).

(6) Top-down approach
a. Knowledge: BELIEF = S[+TENSE]
b. Data: {think, believe, know} S[+TENSE]
c. Inference: BELIEF < {think, believe, know}

The top-down approach makes strong predictions about learners’ inferences: la-
beling is an automatic consequence of noticing a distributional fact - in this case,
that some verb takes a tensed subordinate clause.

One difficulty that arises with the top-down approach is that it is not robust to
cross-linguistic variation. For instance, suppose that the projection rule in (6a) were
innate. One would expect either (i) that all languages show a correlation between
a verb’s having a belief component and its taking tensed clauses; or (ii) that, if a
language does allow non-belief verbs - e.g., desire verbs like want - to take tensed
clauses, learners might go through a stage where they incorrectly believe that those
verbs actually have a BELIEF component. Neither of these possibilities are realized:
(i) there are languages, such as German (7) and Spanish (8), where both belief and
desire verbs take tensed subordinate clauses; and (ii) in these languages - or at
the very least, in German - children do not mistake one type of verb for the other
(Perner, Sprung, Zauner, & Haider, 2003).

(7) a. Ich glaube, dass Peter nach Hause geht.
I think that Peter to  home goes.

b. Ich will, dass Peter nach Hause geht.

I want that Peter to  home goes.

(8) a. Creo que Peter va a la casa.
think.1s.PRES that Peter go.PRES.IND to the house.
b. Quiero que Peter vaya a la casa.

want. 1s.PRES that Peter go.PRES.sBJ to the house.
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The bottom-up approach remedies this issue at the cost of making weaker distri-
butional and developmental predictions. In the bottom-up approach (Alishahi &
Stevenson, 2008; Barak, Fazly, & Stevenson, 2012, 2013, 2014a, 2014b), learners
cluster verbs (9c-i) based on syntactic context (9b), but the clustering mechanism
itself does not provide the labels for these clusters. Rather, the learner must notice
some correlation between the unlabeled clusters and the sorts of conceptualizations
that are triggered by external stimuli when that cluster is instantiated (9c-ii).! Then,
given the cluster each verb falls into (9c-i) and the labeling of that cluster (9c-ii),
the learner can make the inference that those verbs have that label (9¢c-iv).2

(9) Bottom-up approach
a. Knowledge: [9]
b. Data: (BELIEF, {think, believe, know} S[+TENSE])
c. Inferences
i. CLUSTER 1 < {think, believe, know}
ii. CLUSTER 1 < BELIEF
iii. CLUSTER 1 <> S[+TENSE]
iv. BELIEF < {think, believe, know}
V. BELIEF = S[+TENSE]

1. The bottom-up approach is similar in form to semantic bootstrapping, in which learners are
presumed to have access to the semantics relevant to a particular learning instance (Grimshaw,
1981, 1994; Pinker, 1984, 1989, 1994): in this case, the fact that the conceptual content BELIEF
“cooccurs” with the linguistic content {think, believe, know} S[+TENSE]. It differs, however, in
the sense that semantic bootstrapping is a theory of how children come to learn the syntax of
their language, whereas the bottom-up approach assumes access to the syntax as a prerequisite.
Further, the traditional version of the semantic bootstrapping is more like the top-down ap-
proach in assuming learners have innate projection rules (cf. Connor, Fisher, and Roth 2013).

2. There is of course knowledge that learners are required to have for either approach to work
that we are not listing here. For example, both the top-down and bottom-up approaches require
(i) that the relevant syntactic structures can be parsed by learners at the relevant developmental
stage, and (ii) that the relevant conceptual material is accessible to them at that stage. This second
requirement may or may not be met at certain points in development. See Baillargeon, Scott, and
He 2010; Onishi and Baillargeon 2005 for evidence that this conceptual material is accessible
from a very young age.
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The bottom-up approach is thus robust to cross-linguistic variability, since a learn-
ing mechanism that implements it can learn arbitrary projection rules - e.g. from
BELIEF to tense (9¢-v) in English - by noticing a correlation between the cluster
and the syntax (9c-iii).?

This robustness is also the source of its major problem. To make the inferential
step in (9c-ii), the learner must have access to the pairing of a conceptualization -
e.g. BELIEF — with a word - e.g. think. But there is mounting evidence that, even
in contexts that are constructed so as to heavily bias toward activating abstract
concepts like BELIEF and DESIRE, propositional attitude meanings are not consid-
ered as candidates the majority of the time (Papafragou et al., 2007); and in more
naturalistic contexts, they are almost never considered (Gillette et al., 1999; L. R.
Gleitman et al., 2005; Snedeker & Gleitman, 2004).

If we take this problem of observability seriously, we need a way to resolve the
labeling problem, and a bottom-up approach just cannot work. For this reason,
we pursue a solution that modifies the top-down approach so as to be robust to
cross-linguistic variability. We present the outlines of our proposal in Section 3. We
implement this proposal in Section 4, and we conduct an experiment using this
implementation in Section 5.

3. Our proposal

To reiterate, a major challenge for the standard top-down approach is that
the particular syntactic features associated with belief vs. desire verbs differ
cross-linguistically. In English, this meaning distinction is tracked by whether the
complement clause is tensed or not. But as we saw, in German and Spanish, both
belief and desire verbs take tensed complements.

3. 'This is similar to the explanation for how the label itself is associated with the cluster. In-
deed, some bottom-up models, such as Alishahi and Stevenson’s (2008), explicitly treat the as-
sociation between the cluster and the concept as of the same type as the association between the
cluster and the syntactic feature - i.e. the projection rule (see also Barak et al., 2012, 2013, 2014a,
2014b). This is because they treat both the concept and the syntax as observed features of the
verb, which can both be used in forming the cluster in the first place.

In fact, for the purposes of learning a word’s meaning, the syntactic features are to some ex-
tent superfluous for models that employ the bottom-up approach, since the semantics themselves
are observed and can thus contribute to forming a cluster with a particular label. In this sense, the
bottom-up approach is essentially a cross-situational word learning model (Medina, Snedeker,
Trueswell, & Gleitman, 2011; Smith & Yu, 2008; Trueswell, Medina, Hafri, & Gleitman, 2013; Yu
& Smith, 2007, 2012) with additional context features (cf. Frank, Goodman, & Tenenbaum, 2009).
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Interestingly, the belief v. desire distinction is still tracked by the syntax of
subordinate clauses, albeit via different means. In Spanish (and other Romance lan-
guages), it is tracked by the mood of the subordinate clause: belief verbs tend to take
subordinate clauses with indicative mood and desire verbs tend to take subordinate
clauses with subjunctive mood, exemplified in (8) from Section 2. And in German,
the distinction is tracked by whether the complement has verb second (V2) syntax
(Schefler, 2008; Truckenbrodt, 2006): belief verbs tend to allow subordinate clauses
with V2 syntax and desire verbs tend not to, exemplified in (10).

(10) a. Ich glaube, Peter geht nach Hause.
I think Peter goes to  home.

b. *Ich will, Peter geht nach Hause.

I want Peter goes to home.

We argue that these syntactic features converge at an abstract level and that this
convergence could help resolve the cross-linguistic challenge for a top-down ap-
proach (see Hacquard, 2014; Hacquard & Lidz, 2017).

In particular, belief verbs take subordinate clauses with syntactic hallmarks
of declarative main clauses in their respective languages. For instance, in English,
the subordinate clauses of belief verbs tend to be tensed, just like declarative main
clauses in English; in Romance, the subordinate clauses of belief verbs tend to
have the indicative mood, just like declarative main clauses in Romance; and in
German, the subordinate clauses of belief verbs can have verb second word order,
just like German declarative main clauses. Analogously, desire verbs tend to take
subordinate clauses that show hallmarks of imperative main clauses. (This latter
claim is somewhat more tentative; though interestingly, we find that assuming its
truth significantly improves the performance of the model we describe below - at
least on English.)

We propose to exploit this cross-linguistic convergence by invoking what we
term abstract projection rules. An abstract projection rule is a generalization of the
traditional notion of a projection rule discussed in Section 2. Instead of a particular
semantic component — e.g. BELIEF — mapping onto a particular syntactic feature
value - e.g. S[+TENSE] - in an abstract projection rule, a particular semantic com-
ponent maps onto a set of unvalued syntactic features. Over the course of learning,
learners must learn a valuation of the syntactic features that appear in this abstract
projection rule before that rule can be used in syntactic bootstrapping.

The featural anchor for an abstract projection rule is a class of syntactic struc-
tures that (i) determine how the syntactic features in the abstract projection rule
are valued and (ii) are identifiable prior to verb learning. That is, the featural anchor
is, in essence, a valuation of the syntactic features listed in the abstract projection
rule that is easy to identify.
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Based on the correlation mentioned above, we suggest that the featural anchor
for the BELIEF projection rule is the declarative main clause and the featural anchor
for the DESIRE projection rule is the imperative main clause - i.e. BELIEF tends to
project onto whatever syntactic features are instantiated by a language’s declara-
tive main clauses and DESIRE tends to project onto whatever syntactic features are
instantiated by a language’s imperative main clauses. For instance, instead of the
projection rule (11), which we saw fails for languages like German and Spanish, a
learner might instead have rules of the form in (12).

(11) a. BELIEF = S[+TENSE]
b. DESIRE — S[-TENSE]
(12) a. BELIEF = DECLARATIVE MAIN CLAUSE

b. DESIRE = IMPERATIVE MAIN CLAUSE

Learners must then find the valuations for DECLARATIVE MAIN CLAUSE and IMPER-
ATIVE MAIN CLAUSE specific to their language, at which point they can use (12) as
they would projection rules like those in (11).

But why should main clause syntax matter? Is there a principled link between
this abstract syntax and the attitude verbs’ underlying semantics? We have argued
that there is and that the connection comes from the association of particular clause
types with different speech acts (see Hacquard, 2014; Hacquard & Lidz, 2017).

Cross-linguistically, languages devote particular clause types to different speech
acts: declaratives are typically associated with assertions, imperatives with com-
mands, and interrogatives with questions (Sadock & Zwicky, 1985). Attitude reports
are often used to perform indirect speech acts (Searle, 1975), and different attitudes
easily lend themselves to different indirect speech acts because of the meaning they
express.

For instance, an assertion is an expression of a judgment of truth: if one asserts
(13), one commits oneself to the truth of it is raining.

(13) Itisraining.

And because belief verbs report judgments of truth (Anand & Hacquard, 2013;
Bolinger, 1968; Farkas, 1985; Heim, 1992; Stalnaker, 1984; Villalta, 2000, 2008,
a.0.), they easily lend themselves to indirect assertions (Anand & Hacquard, 2013;
Hooper, 1975; Lewis, 2013; Simons, 2007; Urmson, 1952). A speaker can indirectly
assert the content of the complement clause by implicitly endorsing the reported
judgment of truth.

(14) A: Why are you putting on a rain jacket?
B: John {thinks, said} that it’s raining.
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Analogously, a command is an expression of a desire: (15a) expresses my desire
that you leave.

(15) (You,) leave!

Desire verbs report desire, and hence easily lend themselves to indirect commands.
A speaker can indirectly demand that the state of affairs expressed by the comple-
ment clause be brought about by implicitly endorsing the reported desire - compare
the pragmatic effects of (15) to those of (16).

(16) I want you to leave

To summarize, attitude verbs seem to split into two main classes: those that express
a judgment of truth (belief and speech verbs) and those that express a preference
(desire and command verbs). This semantic split is reflected both in the syntax,
and in the pragmatics.

In the pragmatics, it is reflected by the type of indirect speech acts that these
verbs are routinely used for: indirect assertions for belief verbs, indirect commands
for desire verbs. Syntactically, this split seems to be tracked by syntactic features
of their complement clauses: belief verbs take complements that resemble declara-
tive main clauses — the syntax typically used for assertions — and desire verbs take
complements that resemble imperative main clauses — the syntax typically used
for commands.

We suggest that learners may exploit these parallels between speech act and
clause type, inferring that a verb that takes a complement with “assertive” syntax
expresses a judgment of truth, while a verb that takes a complement with “impera-
tive” syntax expresses a preference. In Section 4, we demonstrate how to implement
this idea in a learning model, and we apply this implementation to child-directed
speech data in Section 5.

4. Implementing our proposal
In this section, we define a probabilistic model that implements the proposal from
Section 3. We do this in two steps; first, we describe a base model that clusters

verbs based on their syntactic distributions; second, we show how to augment this
model with the abstract projection rule and featural anchor proposed in Section 3.
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4.1 Base model

Our base model has two components. The first component describes the relation-
ship between a verb’s semantic features and its acceptability in syntactic contexts
with particular feature valuations. We refer to this component as the competence
model. The second component describes the relationship between a verb’s accepta-
bility in a particular syntactic context and the syntactic contexts it actually occurs
in.

411 The competence model
We base our competence model on White and Rawlins’s (2016) model of semantic
selection - itself based on White’s (2015, Chapter 3) model of syntactic bootstrap-
ping. The competence model has two components: a representation of a verb’s
semantic components and a representation of projection rules. Both components
are represented as probabilities: s ; is the probability that verb v has semantic com-
ponent k, and Pisis the probability that a semantic component k projects onto
syntactic feature f.

Following White and Rawlins, we define the probability dvf that a verb v is
acceptable with a particular syntactic feature fin terms of s , and Py

(17) d,¢=1-TIj 1-s,pirwhere k ranges over semantic components

The definition in (17) follows from the assumption that s , and pysare independent;
in this case, S,k is the joint probability that verb v has semantic component k and
that semantic component k projects onto syntactic feature f. Thus, 1 - Sylif 18 the
probability that either verb v does not have semantic component k or semantic com-
ponent k does not project onto syntactic feature f. Again assuming independence,
I, 1 - s,,p,,gives the probability that, for all semantic components k, either verb
v does not have semantic component k or semantic component k does not project
onto syntactic feature f. Finally, (17) itself gives the probability that there is some se-
mantic component k such that verb v has semantic component k and that semantic
component k projects onto syntactic feature f, and thus that a verb v is acceptable
with syntactic feature f (see White and Rawlins 2016 for an explicit derivation).

4.1.2  The performance model

To complete the base model, we need some way of linking the competence model
to the observed data. As it stands, the model only specifies the probability dvf that
a particular verb v is acceptable with a particular syntactic feature f. This is impor-
tantly distinct from the probability of actually seeing verb v with syntactic feature f.
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There are various ways to model the latter probability. In the current case,
we define a probability o, that verb v instantiates semantic component k on any
particular observation of a verb. Then, we define the probability d, . of seeing verb
v with syntactic feature f on any particular observation of the verb.

(18)  dyy=1-TI 1-0,5,4ps

The definition in (18) follows from reasoning analogous to that given for (17) in
Section 4.1.1.

We assume that each datapoint i consists of a verb v, and a syntactic feature
combination x,, which represents a sequence of F binary syntactic features as a bit
vector of length F, where X, = 0 means that the fth syntactic feature has a — value
and x;= 1 means that the fth syntactic feature has a + value. We then define the
likelihood of the ith feature valuation x; given S, O, P and the i verb v, as in
(19), assuming that each feature valuation X arises via an independent Bernoulli
distribution.

(19) P(x;| v, S, 0, P) = l—IfBernoulli(xif; c;lvf )= ﬂf c;légf(l—ﬁvif)l’xff
Assuming that each x; is conditionally independent (given v, S, O, P) of all the other
datapoints, the log-likelihood of the entire dataset is given by (20).

(20) L(X|v,$,0,P)=% X x,log o:lw.f+(1—xif) log(l—cAl P

i V;

Our objective is to find values for S, O, and P that maximize (20), relative to some
set of constraints. We need at least two somewhat uninteresting constraints. The
first is that, because they are probabilities, 0 ,, s ,, and Py should be between 0 and
1 (for all v, k, and f).

The second constraint pertains to the fact that, as we have stated the optimiza-
tion problem, S and O are not identifiable: for arbitrary vand f,if s, =x#y =0,
there is an equivalent model, with respect to (19), whereins , =y # x =0, ,. To
remedy this issue, we place an independent sparse Beta(0.5, 0.5) prior on s, and
an independent dense Beta(2, 2) prior on o, for all v, k. This encourages the model
to associate values closer to 0 or 1 with s, and values closer to 0.5 with o ,. Thus, if
the model finds that a value near 0 or 1 is necessary, it favors placing it in S rather
than O. Beyond breaking the symmetry of S and O with respect to the objective, this
also means that the model is encouraged to make confident guesses about which
verbs have which semantic components.

With these somewhat uninteresting — but nonetheless necessary — constraints
set up, we now turn to a more interesting constraint: the one that we use to imple-
ment our proposal on top of the base model discussed up until now.
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4.2 Implementing abstract projection rules and featural anchors

To implement our proposal, we need some way of representing abstract projection
rules and featural anchors for those rules. Recall that we proposed the abstract
projection rules in (21), where the right hand side of this rule indicates the class of
structures - i.e. the featural anchors — one must observe to fix the syntactic feature
valuation for that rule.

(21) a. BELIEF = DECLARATIVE MAIN CLAUSE
b. DESIRE = IMPERATIVE MAIN CLAUSE

To allow our model to fix these features, we pretend that declarative and imperative
main clauses are themselves embedded under abstract verbs ASSERT and REQUEST,
respectively. So every time our model receives a sentence to process it will also re-
ceive either a datapoint like (ASSERT, x) or one like (REQUEST, x), where x encodes
the syntactic features of the main clause of that sentence. For instance, in English,
the main clause features observed with AsserT will tend to be that the clause has
a subject and tense but no complementizer, and the main clause features observed
with REQUEST will tend to be that the clause has neither a subject nor tense nor
a complementizer. (We ignore interrogative main clauses for the purpose of our
experiment, but they can be treated in an analogous way.)

Then, we initialize the model in such a way that ASSERT and REQUEST have only
a single semantic component each (and no other semantic components) with prob-
ability 1. We stipulate that the semantic component AsserT has with probability 1

is the BELIEF component - i.e.s, . =1lands, . =0ifk# BELIEF - and
that the semantic component that REQUEST has with probability 1 is the DESIRE
component -ie.s ooooo=lands . =0ifk = DESIRE.

We then disallow the model from raising the probability of any other seman-
tic component for ASSERT or REQUEST over the course of learning (as it does for
observed verbs, such as think). This ensures that the projection rules p__  and
Pprsie N1AVE @ strong pressure to have high probability for syntactic features that
are observed in declarative main clauses and imperative main clauses, respectively,

since this ensures that d and d regardless of how many

ASSERT = pBELIEF
sentences have been observed.
Crucially, note that we are not hard-coding what the projection rulesp_
and p__ . look like. These are randomly initialized and change over the course of
learning (see Section 4.3 for details). Rather, we set the model up in such a way that

where is a strong pressure to haveap_ andap .  thatgive high probability

REQUEST pDESIRE

for whatever syntactic features are observed with ASSERT and REQUEST, which will
differ across languages.
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Relatedly, there is no a priori guarantee that this implementation will work
even for English, which is why it is useful to test it on real data. While the sorts
of clauses that belief and desire verbs take tend to match the feature valuations of
declarative and imperative clauses, respectively, they do not do so perfectly: belief
verbs like think and know can take complementizers, which are not found in main
clauses, and desire verbs like want and order take infinitives with subjects, where
imperatives tend not to have subjects are do not contain the infinitival to. Our im-
plementation can in principle handle such partial matches between clauses, but it
is an empirical question whether it can do so on real data — one which we address
in our experiment in Section 5.

4.3 Learning algorithm

Many different kinds of learners can be defined to respect this model’s assumptions
to varying degrees. Here, we define an incremental learner, which observes pairings
of verbs and syntactic features one at a time and makes inferences after each obser-
vation. This learner is implemented using a form of stochastic gradient descent with
adaptive gradient (Duchi, Hazan, & Singer, 2011). We do not delve into the specifics
of this algorithm, though we do give a high-level description of what it is doing.

The learner begins with randomly initialized matrices S, O, and P with positive
values near 0 (except fors, .. ands .. which are constrained as described
in Section 4.2). Upon receiving a particular subset of datapoints corresponding
to the verbs found in a particular sentence, the learner calculates how likely that
datapoint is given the current model using the Bernoulli likelihood function given
in (19). The learner then attempts to change the semantic representation for the
verb s, and the projection rules P so that they give a higher likelihood to the data.
The adaptive gradient piece of the learner ensures that the changes to the verb’s
semantic representation are not very extreme if the verb has been seen many times
before but are potentially extreme if the verb is very infrequent.

5. Experiment
We now apply the learning algorithm described in Section 4.3 to a dataset of
English child-directed speech. We begin by describing the dataset and then pres-

ent the results. All data and code for this experiment are available at github.com/
aaronstevenwhite/MainClauseModel.
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5.1 Data

We utilize the subcategorization frame data extracted by (White, Resnik, Hacquard,
& Lidz, under revision) from the Gleason corpus (Gleason, 1980) in CHILDES
(MacWhinney, 2014a, 2014b). Gleason is a useful corpus in our case for a couple
reasons. First, it contains transcripts for 24 children in the age range that children
are acquiring propositional attitude verbs: 2;1 to 5;2 (de Villiers, 2005; De Villiers
& De Villiers, 2000; De Villiers & Pyers, 2002). Second, it contains three types of
transcripts that are at least somewhat representative of common situations children
find themselves in on a daily basis: play contexts, one with the mother and one with
the father, and meal contexts, with both the mother and the father.

For every occurrence of a verb in Gleason, White et al. use the MOR and
POST morphological analyses (Parisse, 2000) and the MEGRASP dependency
parses (Sagae, Davis, Lavie, MacWhinney, & Wintner, 2007) that ship with some
CHILDES corpora to extract the syntactic features listed in (22).

(22) [+/— DIRECT OBJECT]

[+/— PREPOSITIONAL PHRASE]
[+/— EMBEDDED CLAUSE]
[+/— EMBEDDED SUBJECT]
[+/— COMPLEMENTIZER]

[+/— TENSE]

[+/— INFINITIVAL]

w®me o g

This means that each observation is constituted by a verb paired with a string of
seven boolean values — one for each valuation of the feature.

For instance, (23) is an example of a sentence found in the dinner transcript
for Bobby from the Gleason corpus. This sentence has the valuation in (23a), which
would be fed to the model as (23b).

(23) Do you want me to teach you too?
a. [+ DO, - PP, + EMB CLAUSE, — EMB SUBJ, - COMP, — EMB TENSE, + EMB
INFINITIVAL]
b. [1,0,1,0,0,0,1]

(This extraction method necessarily makes certain decisions about the syntactic
structure of the sentence — e.g. that me in (23) is a direct object and not an embed-
ded subject. Another reasonable annotation would be that me is both a direct object
and an embedded subject or that it is only an embedded subject. Such decisions
are unavoidable and where there is one to make White et al. follow the dependency
labels available from parse itself as closely as possible.)

Only 22 of the 24 children (11 females) have transcripts for both the dinner
session and the play session, and so following previous analyses of these data (Ely,
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Gleason, MacGibbon, & Zaretsky, 2001), we use only data from these children. For
each of these 22 children, we combine the data extracted from the dinner and play
contexts. Across children, the mean number of sentences in each dataset is 632.7
(median: 625, IQR: [544, 729]), and the mean number of verbs in each dataset is
1601.2 (median: 1555.5, IQR: [1358.5, 1824.75]).

5.2 Fitting

We apply the algorithm described in Section 4.3 to each of the 22 datasets, ran-
domly selecting a sentence to reveal at each time step until the model has seen
20,000 sentences total. Given that the average number of sentences in the transcript
is 632.7 and assuming this number is a reasonable lower bound on the number of
sentences a child hears in a day, this simulates approximately a month’s worth of
input (as an upper bound).

We repeat this procedure 10 times for each dataset. All reported results are based
on averages over these 10 runs. For each run, we set the total number of semantic
components to eight, based on the fact that over 95% of the feature valuation tokens
found across the 22 datasets come from the eight most frequent feature valuation
types. Two of these semantic components are, by necessity, reserved for the BELIEF
and DESIRE components, which are the only components we report on here.

[emb comp] ‘ ’ [emb clause] ‘ ’ [emb subj] ‘ ’ [emb tense]

— -

BELIEF
— DESIRE

1.00

o
&
o

o
Y
o

o
o
s}

[emb infinitival] [do] [pp]

- L N— L

1000 0 500 1000 0 1000
Number of sentences seen

=
o
o

Probability of syntactic feature
°
S

Figure 1. Median probability that BELIEF and DESIRE semantic components project onto
different syntactic features as a function of the number of total sentences seen.
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5.3 Results

Figure 1 shows the median probability that BELIEF and DESIRE semantic compo-
nents project onto different syntactic features as a function of the number of total
sentences seen. The dark shading shows the interquartile range over the 22 datasets,
and the light shading show the minimum and maximum over the 22 datasets.

We see that the model robustly learns that, in English, BELIEF projects onto
tensed subordinate clauses with a subject but no complementizer and that DESIRE
projects onto untensed subordinate clauses without a subject or complementizer.
Further, this learning happens extremely quickly: by 1000 sentences — roughly,
two days worth of input — the model has converged to the aforementioned feature
probabilities. This is almost certainly a product of the fact that main clauses are
necessarily extremely common.

Figure 2 shows the median probability of BELIEF and DESIRE semantic compo-
nents for the ten most frequent propositional attitude verbs (in order of frequency
in Gleason) as a function of the number of total sentences seen (whether or not
those sentences contained the verb in question or not). The dark shading shows the
interquartile range over the 22 datasets, and the light shading show the minimum
and maximum over the 22 datasets. (Note that the scale on the x-axis of Figure 2
is an order of magnitude larger than that of Figure 1.)
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Figure 2. Median probability of BELIEF and DESIRE semantic components for ten most
frequent attitude verbs as a function of the number of total sentences seen.
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We see that the model robustly learns that think has a BELIEF component and that
want has a DESIRE component. It also robustly learns that want does not have a
BELIEF component and, except in the most extreme case, that think does not have
a DESIRE component (and even then, it assigns a 50% probability to think having
a DESIRE component).

Further, the algorithm converges to the solutions for think and want relatively
quickly. We see that, by about 7,500 sentences, the algorithm has learned that want
has a DESIRE component and that, by about 10,000 sentence, it has learned that
want does not have a BELIEF component. The time to convergence is similar for
think, though it takes slightly longer. This difference is likely a function of the fact
that think is approximately 25% less frequent than want.
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Figure 3. Mean probability of BELIEF and DESIRE semantic components after seeing the
final sentence for ten most frequent attitude verbs as a function of the proportion of times
that verb is found with an embedded clause in a particular transcript.

Turning now to the other verbs in Figure 2, we see that our algorithm does well
in labeling know and tell with a BELIEF component on a majority of the datasets.
It shows much higher variability across datasets with remember and see, and its
performance with say is poor except in some extreme cases.

A similar variability is found for verbs like like and need, which one might
expect to be labeled with a desire meaning. On a (slim) majority of the transcripts,
the model assigns high probability to like having a DESIRE component, but it does
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not do this for a significant proportion. And though need tends to be assigned
higher probability for DESIRE than for BELIEF, for most transcripts this probability
is low. (It is somewhat unclear whether try should get a desire meaning or not, but
insofar as it should, it is something of an intermediate case between like and need.)

What appears to be driving this variability is that some of the 22 children’s
transcripts contain very few occurrences of some verbs with embedded clauses.
For instance, while know, tell, and like occur with embedded clauses on average
24%, 27%, 37% of the time, repectively, see and say occur with embedded clauses
on average 15% and 14% of the time, repectively. This is corroborated when looking
at how the proportion of embedded clauses found in a transcript affects the final
state of the model.

(Remember and need break this trend to some extent, since they occur with
embedded clauses on average 30% and 26% of the time, respectively. Upon inspec-
tion of the dataset and the dependency parses on which it is based, this appears
to be driven by a combination of poor parses for a signficant portion of sentences
containing remember and need.)

Figure 3 plots the mean probability of the BELIEF and DESIRE semantic com-
ponents after seeing the final sentence for the ten most frequent propositional
attitude verbs (in order of frequency in Gleason) as a function of the proportion of
times that verb is found with an embedded clause in a particular transcript. (The
y-axis is logit-scaled.) Here, we see that the relative frequency of embedded clauses
for a particular a verb in a transcript is strongly related to the probability that the
model assigns to the verb having either a BELIEF component or a DESIRE component
(Spearman’s p = 0.84).

5.4 Discussion

We have shown that our model works well for labeling core cases of belief and de-
sire verbs, such as think, know, want, and tell, but that it shows variability for other
verbs, such as say, like, and need. We gave evidence that this variability is related to
the relative frequency of clausal embedding for a particular verb.

This raises two questions. First, to what extent are the empirical relative fre-
quencies found in each dataset indicative of each child’s experience? Each transcript
is only a small sample of children’s experience, and so the relative frequencies
plotted in Figure 3 may well not accurately reflect this experience. This matters,
especially in cases where the average relative frequency of subordinate clauses for
a particular verb is near 0 - e.g. for say — since it may well be that children’s actual
experience includes many more instances of the verb with a subordinate clause.
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(A potential confound in these transcripts — particularly for say - is that the
play sessions include book reading, which involves many cases of quotation - e.g.
say ‘hi’. Depending on the amount of book reading input a particular child receives,
this may warp the distribution of communicative verbs like say.)

Second, to what extent is this pattern really a fact about relative frequency of a
particular syntactic feature paired with a verb and not overall frequency of the verb?
For instance, even if a verb shows up only rarely with a subordinate clause, does this
necessarily mean that the child will not learn that the verb has, e.g., a belief or desire
component? One possibility is that it just takes a substantially longer time than we
have simulated here to learn that such verbs have a belief or desire component.

6. General discussion

The main substantive addition we make to the theory of syntactic bootstrapping
in this chapter is the notion of a featural anchor, which is itself a class of structures
known prior to the selection of a projection rule. One question this addition raises is
to what extent learners can easily discover the featural anchor itself. A deflationary
response to our proposal might argue that we have merely pushed the job of verb
learning back to discovering which classes of structures constitute featural anchors:
isn’t the job of figuring out which syntactic features are indicative of a particular
anchor just as hard as learning a verb itself?

Yes and no. Yes, because it is true that, at the end of the day, one must identify
some structure as a declarative or imperative main clause, and this must presumably
be done by perceiving that, in using a particular structure, an utterer of a declarative
main clause intends the utterance to be taken as part of a particular conversational
move - such as an assertion (Austin, 1975; Stalnaker, 1978). That is, the learner
must be able to identify the illocutionary force intended for the utterance.

No, because illocutionary force is a concept that is presumably prerequisite to
learning a language in a first place. Indeed, children appear to be adept at recog-
nizing an utterance’s illocutionary force quite early (Spekman & Roth, 1985). This
is to say that, though language is clearly not for communication, the data a learner
uses to learn their language tends to come wrapped in communicative acts, which
the learner presumably has no problem perceiving as such.

And no, because the mapping between illocutionary force and syntactic struc-
ture is relatively stable within a language: assertions, at least as conveyed by clauses,
are conveyed by clauses with the same syntactic features - in English, [+TENSE,
-COMP, ...]. And insofar as an assertion is not conveyed by a clause - such as when
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it is conveyed by a polarity particle or a fragment — we submit that, if a learner has
enough syntactic knowledge to represent a clause as a set of features, they have
enough syntactic knowledge to represent that the valuation of those features is
dependent on the fact that that clause is a syntactic object in the first place.

This question of recognizing a syntactic class of complements, such as a clause,
is related to the issue we saw our algorithm having with nominal and propositional
anaphor complements, like so. These complements cannot be valued for the same
sorts of features that a clause can be - indeed, they do not appear to be valued as
such at any level of syntactic representation (Hankamer & Sag, 1976) - but as it
stands our model views them as simply unvalued. But rather than view them as
unvalued for these features, it seems that the distinction in syntactic class must be
baked into the model itself. That is, the syntactic features the model pays attention
to in making an inference from a particular piece of data must be dependent on
the syntactic class involved in that datum. In the abstract, we need to incorporate
some decision tree-like representation into the model. One way this might be im-
plemented is by employing a likelihood function that incorporates a hurdle model.
(See White, Rawlins, and Van Durme 2017 for a recent use of hurdle models in a
related domain.)

Beyond providing a case for a decision tree-like structure for syntactic feature
valuation, the case of propositional anaphors may also suggest that the mechanisms
used by syntactic bootstrapping to infer a verb’s meaning may need to incorporate
a notion of semantic type over and above that given by syntactic type. (See White
and Rawlins 2016 for evidence that semantic type signatures can be extracted from
syntactic distribution.)

Another question that arises is to what extent there are other abstract projection
rules and featural anchors. There seems to us to be at least one further candidate:
factive and interrogative verbs like know and wonder.

Dudley (2017) shows that a large part of children’s experience with know is in
the frame do you know Q? We would like to suggest that, here again, the child may
be able exploit the syntactic parallels between direct and indirect speech acts: know
and wonder are used to ask indirect questions.

(24) a. Do you know where the keys are?
b. I was wondering where you put my keys.

Our suggestion is that, analogous to what we claim for belief and desire verbs,
children might infer from this parallel that the meaning of know must be one that
relates the subject to the answer of that question. In future work, we aim to inves-
tigate this possibility.
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7. Conclusion

In this chapter, we proposed a novel solution to the labeling problem in syntactic
bootstrapping that augments the standard top-down approach to syntactic boot-
strapping with the concepts of an abstract projection rule and a concomitant featural
anchor. We motivated this proposal by noting that neither the top-down nor the
bottom-up approaches solve the labeling problem for belief and desire verbs: the
top-down approach is brittle in the face of cross-linguistic variability, while the
bottom-up approach makes unrealistic assumptions about the data learners have
access to.

We showed that our proposed solution can deal with the labeling problem
given theoretically justified featural anchors for particular labels, and using belief
and desire predicates as a case study, we implemented a computational model that
incorporates the labeling mechanism we propose. We presented a proof-of-concept
fit of this model to data derived from child-directed speech and showed that our
model works well for labeling core cases of belief and desire verbs, such as think,
know, want, and tell.
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CHAPTER 10

Perspectives on truth

The case of language and false belief reasoning

Jill de Villiers
Smith College

Many theorists take language — vocabulary, mental verbs, syntax, counterfac-
tuals, discourse - to be a significant help in the development of explicit Theory
of Mind. Does conversation, with all its point-of-view indicators, betray anoth-
er’s perspective? By comparing how different linguistic markers behave across
clausal environments, I demonstrate that they fall into distinct classes, only one
of which - tense - patterns with the truth of the clause in terms of perspective.
Sentences with embedded finite complements thus have a special role in rep-
resenting the truth or falsity of others’ beliefs. Children who master embedded
sentential complements can then more readily reason about others’ false beliefs.

Keywords: perspective, point of view, deixis, complements, theory of mind,
direct speech, syntax, finiteness

1. Introduction

There are several alternative theoretical positions for the relationship of language
development to Theory of Mind development. Many have found a role for the
child’s exposure to relevant vocabulary, particularly of mental state terms such as
think and know (Dunn & Brophy, 2005). Others find a role for general syntactic de-
velopment, for children to follow conversations that reveal the cultural theory about
the mind (Ruffman, Slade, Rowlandson, Rumsey, & Garnham, 2003). Some point to
conversation itself as a major source of understanding others’ mental states (Nelson,
2005). For example, Harris (2005) argues that conversation exposes children to the
shifting perspectives of the parties involved, enriching their developing Theory of
Mind. Linguistic carriers of point of view abound: these include evidentials, spatial
and temporal deixis, pronoun shifts, mental state verbs with complements, and even
the different words people use to designate entities depending on their knowledge
of their properties. For example, the same object may be called “Spot”, “that beastly
dog” or “the prize winning bulldog”, depending on the speaker’s knowledge.
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Among these markers, only tensed sentential complements have been clearly
linked as directly contributing to the cognitive achievement that occurs around
age 4 in judging and making decisions on others’ false beliefs (de Villiers, 2007;
de Villiers & de Villiers, 2009). Comparing several different clause types: matrix
clauses, adjuncts, non-finite and finite complements, and direct and indirect speech
reports, I assess how the different point-of-view markers behave in each with re-
spect to whose perspective they carry: is it the speaker’s or the subject’s? From that
analysis it emerges that the carriers of perspective fall into three distinct types. I
argue that there is no difference between direct and indirect speech reports in
their importance for encoding false belief, but a big difference between finite and
non-finite speech reports. I discuss proposals by which tense carries truth.

Finally some experimental data are presented in support of the view that encod-
ing and attributing speech reports linguistically is more critical than observation of
conversation, even when that conversation implicitly carries differing perspectives.

2. Points of view

Consider the array of linguistic phenomena in items a-f. I have inadvertently worked
on each of these over the course of 45 years of studying language acquisition.

Personal pronouns: I, you, he/she, we, they etc.

Spatial deixis: here/there/yonder

Demonstrative deixis: this/that

Personal taste adjectives: damned, yucky, delicious, wonderful etc.
Opinion adverbs: unfortunately, surprisingly, sadly, happily, etc.
Designators: my best friend, the president, the mayor, the Pulitzer prize

me Ao o

winner etc.
g. [Evidentials: e.g. in Tibetan, a verb marker of how the speaker knows the truth
of a proposition he expresses

Each phenomenon raises interesting problems for acquisition.

2.1 Personal pronouns

The child’s control of personal pronouns is present almost from the start of
multi-word utterances in English (Clark & Sengul, 1978; Oshima-Takane, 1999).
Three sets of findings suggest that acquisition is not instantaneous, however. First,
there is a well-attested stage at which reversals of I/you are common, and very
young children say things like “Pick you up!” when reaching to be picked up (Dale
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& Crain-Thoreson, 1993). These may be routinized formulae before genuine pro-
nouns, and reversals are more common even later in children with autism (Fay,
1979). Second, although production seems good, children struggle with using pro-
nouns as the only clue to meaning of where something is hidden (“It's under your
box!” I’s under her box!”) for a year or two longer (Girouard, Ricard, & Decarie,
1997; Thomas, 2010). The meaning of “you” remains ambiguous in dyadic con-
versation, because it could mean “the other person” rather than the addressee. The
best circumstance in which to fix the meaning of “you” is actually to be in a triadic
conversation, where the person being addressed can be identified as the referent
for “you” (Oshima-Takane, 1988; Oshima-Takane, Takane, & Shulz, 1999). Third,
the behavior of pronouns inside embedded clauses is a source of confusion and
uncertainty (Tanz, 1980/2009; de Villiers, Nordmeyer, & Kravitz, 2010), not unex-
pectedly given the variability in the world’s languages in how pronouns behave in
certain environments. For instance, in Navajo and Arabic, first person pronouns
can occur as the subject of embedded clauses yet coreferent with the third person
matrix subject (1), as if the clause was direct speech (2) (Speas, 2004):

(1) Martha said that I bought a house.
(2) Martha said “I bought a house”

In English we would use the 3rd person pronoun to agree as in (3).
(3) Martha said that she bought a house.

Children mistakenly allow the Navajo-style reading of coreference for a first person
pronoun as in (1), atleast in a truth value judgment task, in the later preschool years
(O’Connor, Burgin, de Villiers, Speas, & Roeper (2007).

2.2 Spatial deixis

The spatial terms here and there behave like the personal pronouns I and you in
that their reference is linked to who is speaking. But their use is relative to the con-
text: I could say “Here it is!” if I find a pen right beside me and you are across the
desk from me, or I could say “Here in the US” if I am talking to you on Skype half
way across the globe (Fillmore, 1975). The terms also have abstract metaphorical
reference, “Here’s the problem with such a proposal”, in which the location is in
discourse, that is, mental rather than physical. Finally, “there” is also used as an ex-
istential. A child must filter out these cases to make sense of the primary locational
use (Roeper, 2007).

One important thing to notice: here and there are not like I and you in simply
switching between speakers. If I am sitting next to you, here is here and there is there
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for both of us. The rule is not simply to switch meanings depending on the speaker.
Many languages have more than two distinctions, as in Latin hic / iste / ille (near
speaker / near hearer / away from both). Like the archaic English yonder, this choice
adds genuine point of view considerations, in that the deictics require attention not
just to one’s own perspective but whether the listener shares it. “Yonder” means
away from both of us, even if we are apart.

In this category certain direction-shifting verbs occur as well , such as come
versus go, bring versus take, but they also have neutral meanings, and the directional
distinction can be lost in some English dialects (Fillmore, 1997).

2.3 Demonstrative deixis

The same set of considerations apply to this and that as demonstratives, but a) a large
part — perhaps a majority — of their uses is related to discourse focus rather than
location e.g. “That’s a good idea!” b) that has other common uses e.g. as a comple-
mentizer, to cloud code-cracking (for child data, see de Villiers & de Villiers, 1974).

2.4 Personal taste adjectives

Expressive adjectives take the point of view of the speaker, at least most of the time.
For example, in a sentence such as (4):

(4) She brought her damn dog to the party.

“she” does not hold the negative attitude towards the dog, but rather, the speaker
does. A tricky case is the word beloved, which has to be anchored to the subject of
the sentence in (5):

(5) She brought her beloved dog to the party.
It is even possible to embed the adjectives:
(6) She brought her damn beloved dog to the party.

wherein the speaker’s attitude is overlaid on that of the matrix subject. Enticingly,
the possibility of embedding is not so clear in (7) when the order of adjectives is
reversed:

(7) ‘She brought her beloved damn dog to the party. (Roeper, p.c.)

How is the referent for these points of view fixed for the ordinary personal taste
adjectives words like delicious, yucky, wonderful and so forth? A vast semantics
literature is blossoming about these forms, but a fundamental idea is that a salient
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“judge” in the context — the speaker, the hearer, the sentence subject — can be chosen
as the point of view for the adjective of personal taste (Potts, 2007; Lasersohn, 2005)
But as we will see, syntax plays a constraining role in this assignment (Stephenson,
2007; Pearson, 2015)

2.5 Opinion adverbs

Richards (1976) discusses speaker-oriented adverbs like luckily that reflect the at-
titude of the speaker rather than the subject of a sentence. For example, one might

say:
(8) Luckily, my roommate did not get accepted into Yale.

where it is typically not true that the roommate benefited from his rejection (see
also Gu & Roeper, 2011). Adverbs appear fairly late in child language and these
types have not been fully investigated to date.

2.6 Designators

Noun phrases themselves have a point of view not often recognized. A straight-
forward nominal like “the dog” is usually neutral, but when one uses a DP that is
descriptive in regards to some non-perceptible attribute, that description is deter-
mined by the knowledge and beliefs of the speaker. If I refer to the same dog as the
“Westminster prize winner’, that is a particular description that someone else might
not know. Role nouns have this quality: the President, the Mayor, the baker, the
dentist. Normally any co-referring noun can be substituted in an ordinary sentence
like (9) and preserve truth (Frege, 1948). In the Greek myth, the Queen of Thebes
is Oedipus’s mother, though he does not know that.

(9) Oedipus married the Queen of Thebes - Oedipus married his mother.

But in embedded sentences such as (10), substitution of co-referring terms does not
necessarily preserve truth (11) because the word used depends on the knowledge
not of the speaker but of the matrix subject.

(10) Oedipus knew he married the Queen of Thebes.

(11) Oedipus knew he married his mother.
A sizeable and contentious literature covers when children understand how to use
the right noun phrases, namely understand the conditions of referential opacity

(Russell, 1987; Apperly & Robinson, 1998; Kamawar & Olson, 1999). Most studies
find that children succeed at understanding the conditions on substitution at a later
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age than they succeed at mastery of truth conditions in complements, and later than
success on false belief tasks.

Depending on what is already established in discourse, a speaker could also
choose to use pronouns instead of nouns, definite instead of indefinite articles,
and so forth. In fact, young children have a notoriously hard time with de-
vices that require keeping track of a listener’s existing knowledge in a discourse
(Karmiloff-Smith, 1981; Berman & Slobin, 1994). The forms involve additional
considerations than just switches in perspective. (For further analysis of the com-
plexity of determiners see Klein, 1998; van Hout, Harrigan & de Villiers, 2010; for
pronouns, see e.g. Hendriks & Spenader 2005/6).

2.7 Evidentials

Evidential morphology indicates the means by which a speaker knows something.
Evidentials have attracted a lot of attention partly because they seem “exotic’, though
almost a quarter of the world’s languages are estimated to have linguistic evidential
markings (Aikhenvald, 2004). In languages with evidentials these markings can be
as obligatory as tense is for English: the speaker has to commit to how they know the
truth of it as they articulate a proposition. Furthermore, these are not “hedges” on
truth, that is, the speaker is committed to the truth of the proposition (de Villiers,
Garfield, Gernet Girard, Roeper, & Speas, 2009). Evidentials are speaker-centered in
ordinary sentences, that is, they are based on the information the speaker has avail-
able to her in the situation. However, in some language like Tibetan, a “reflection
principle” requires consideration of the point of view of the listener when asking a
question of that listener. In Tibetan, you anticipate the evidential that your listener
will use in reply (Garrett, 2001; de Villiers & Garfield, 2017).

3. Conversation and perspective

All of these elements (and there are undoubtedly more) are indicators of the speak-
er’s perspective: on identity, location, discourse focus, source of evidence, linked to
existing sentiment, opinion, or knowledge. In order to be a competent speaker, the
child must understand these devices and use them from his or her own perspective.
Is that enough to appreciate and understand other minds?

In order to answer questions about what others believe, know, or feel - that is,
explicit Theory of Mind - the child has to be able to take the perspective of the other
and answer as if s/he were that other person. That is, the child must NOT take the
ordinary tack of considering one’s own perspective, but rather take a contrasting
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one. In the Theory of Mind literature, considerable attention has been given to the
possibility of Simulation: that a child must step into the shoes of the Other and
answer like that person (Gordon, 1986). But other theorists contend that there
must be a more explicit, not implicit, representation of the Other’s perspective
to answer appropriately (Carruthers, 1996; Hutto, 2007). Some even propose that
language provides that representation (de Villiers & de Villiers, 2009; Collins, 2000,
Segal, 1998).

Do the devices described above not already supply that? I conjecture here that
they do so only when seen metalinguistically, from above. The young child who
responds appropriately to pronouns, deixis, evidentials and so forth is not yet rep-
resenting anything about the Other. It is only when the child can set the forms
in contrast as belonging to another person that they serve the right function for
representing false beliefs. That becomes clear when one looks at how (un)successful
young children are at making judgments with respect to appropriate use by a sepa-
rate dyad, a task that is considerably harder than the child’s own production (Clark
& Sengul, 1978; O’Connor et al., 2007; de Villiers et al., 2010). In this and so many
other domains, it is as if there is an implicit understanding that is sufficient to drive
production and even its mirror in comprehension. However explicit decisions in a
judgment task, or a task involving a computation beyond what is said, lag behind
and require a higher level of representation.

The use of complement structures that attribute a propositional content to an
individual may offer the right kind of representation. I make that case next.

4. Embedded complements
4.1 Propositional attitudes

The acquisition of false belief reasoning has been linked to the acquisition of sen-
tential complements (Collins, 2000; de Villiers & de Villiers, 2009; Segal, 1998).
These arguments are theoretical, in that the propositional attitudes have a set of
properties that would seem to require a representation as rich as they are. For
example, propositional attitudes like belief have an indicator of the holder of that
attitude: Phil believes. Furthermore, a propositional attitude has content (its crucial
property of intentionality: Brentano, 1874):

(12) Phil believes p.

where p is a proposition. Furthermore, that p may contain reference to nonexisting
elements such as:
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(13) Phil believes there is a unicorn.
And p might be false:
(14) Phil believes the sun is square

In addition, the contents of the proposition, the entities in it, are under a certain
description that is tightly tied to the holder of the belief, e.g.:

(15) Phil believes his aunt’s dog is a nuisance.
Finally, they can be recursive:
(16) Phil believes his aunt thinks the dog is a nuisance.

Therefore, propositional attitudes have the properties of potential intentional non-
existence, falsity, opacity, and recursion. Whatever medium of representation they
are also needs to have those properties, and images and words — not to mention
neural networks or embodiment - do not seem to fit the bill. This led Fodor (1975),
among other philosophers, to propose the existence of a Language of Thought. Yet
other philosophers resist the positing of yet another layer of cognitive representa-
tion. Some argue that natural language has the right properties for the representa-
tion of propositional attitudes and the reasoning that proceeds from it (Segal, 1998;
Collins, 2000; Hutto, 2009).

4.2 Infant theory of mind

If this argument holds, then one might expect that a child has to reach a certain
level of linguistic competence with complementation in order to succeed at reason-
ing about other’s beliefs, and there are a number of supportive findings reviewed
in Section 4.3 below. But before that review, we first discuss results troublesome
for this story from several studies that find apparent false belief understanding
in much younger children who do not know even rudimentary syntax (Onishi &
Baillargeon, 2005; Southgate, Senju, & Csibra, 2007; Baillargeon, Scott & He, 2010;
Southgate, 2013).

The theorists in this area of infant Theory of Mind (ToM) fall into two major
camps, characterized by Scott, Richman and Baillargeon (2015) as “mentalists”
versus “minimalists” The mentalists believe that the infant research proves that very
young children, well before language is established, can represent the beliefs of oth-
ers. In contrast the minimalists argue that one cannot draw such a firm conclusion
because other simpler explanations might suffice. Almost all of these studies use
the infant’s looking time or direction of looking as the index of understanding, and
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the worry is always that what the infants are responding to may not be a person’s
false beliefs but instead an intention (Fenici, 2014) or a registration of an object
(Butterfill & Apperly, 2013).

In their synthesis, Apperly and Butterfill (2009) argued that the character of the
infant’s understanding of mind might have a fundamental signature - some limi-
tation - that differentiates it from that of 4-year-olds and adults. By analogy, they
point out that infants can do elementary arithmetic, but the signature that betrays
the nature of their understanding is that they are only successful with numbers less
than four (Carey, 2004). Low and Watts (2013) contend that such a signature in
the Theory of Mind domain might be that infants cannot represent the contents of
false beliefs, perhaps just appreciate someone’s intention to act towards a location.
Butterfill and Apperly concur (2013) that it is identity that is key, not just location,
perhaps because object identity means the person is seeing as. Philosophers of
science (Hanson, 1958) made interesting distinctions between plain seeing, versus
seeing an object as something, versus seeing that something is the case. Interestingly,
only the latter is the level at which propositions can be asserted.

That is why recent papers on infant’s appreciation of deceptive appearance are
important in challenging this synthesis. These recent empirical findings promise
to stretch our understanding even further, as they show that infants can recognize
the other’s “registration” of an object as having a deceptive appearance (Scott
et al., 2015).

Southgate (2013) makes the very interesting claim that infants may succeed in
reading the other’s intent — perhaps even their belief state — precisely because they
do not consider the alternative point of view, namely their own! In other words,
infants may be especially attentive to the attention that others pay towards an object
and its location, and follow it keenly, ignoring what they themselves know. As this
diminishes over time, they begin giving attention primarily to their own knowledge
access. Only at around age four can children juxtapose the two representations
and make a reasoned choice between them, allowing them to pass the classic false
belief tasks. The time between these achievements entails many developments: in
attention, in social understanding, in executive function, and of course in language:
in vocabulary, pragmatics, semantics and syntax.

Space limitations, the fast moving empirical and theoretical literature on the
infant ToM results, and the focus of this volume, require me to lay the issue aside,
and make the assumption that the 4-year-old who passes a false belief reasoning
task is doing something explicit with beliefs, and whatever that something is, it
seems to entail the use of language. It is to that issue that we turn next.
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4.3 When do complements emerge?

Rudimentary embedded forms such as small clauses, lacking tense or even a verb,
emerge early, when the child is around 2. Non-finite forms come in early, sometimes
around the same time with certain common verbs like wanna or hafta in invariant
form, hinting that these might serve as auxiliaries rather than matrix verbs (Brown,
1973). The point at which the nature of the embedding becomes clearer is when
the sentence has a second subject, such as he wants her to do it is, but those do not
typically come in until age 3-4 years. Tensed complements also emerge at 3 or 4,
and the complementizer (e.g. that) is frequently absent (Bloom, Rispoli, Gartner,
& Hafitz, 1989). For a fuller account see de Villiers & Roeper (2016).

Semantically, it has been claimed that the first tensed complements may not
express the full range of meanings in adult English. For example they are often first
person, “I think?, and they do not express false beliefs, but opinions. For those rea-
sons some writers argue that some of the earliest complements are idiomatic, thus
not truly flexible, embedded, forms (e.g. Diessel & Tomasello, 2001). A thorough
analysis of the English CHILDES data by Bartsch and Wellman (1995) suggested
that the tensed complements under mental verbs emerge gradually, only achieving
full status as forms that can carry the false beliefs of others by around 3;5 years.

It is difficult to elicit complements from young children, so in my own work
comprehension has been the method to test embedding. This began serendipitously
in a series of studies done with Tom Roeper, looking at the development of the
syntax and semantics of wh-questions (e.g. de Villiers, Roeper, & Vainikka, 1990;
Roeper & de Villiers, 1991). We designed some sentences to see if the child was
appropriately interpreting long distance questions such as (17):

(17) How did he say he rode the horse?

We provided stories to contrast the long distance reading (how he rode the horse)
with the short distance reading (how he said it), but the character in our early
stories never mis-spoke, that is, he always correctly reported on his riding. Juan
Uriagereka was the person who suggested in conversation that we make the lower
clause false in a sentence such as:

(18) What did the mother say she bought?

in order to test whether the children were appropriately applying scope to the
wh-word, namely, that both verbs need to be taken into account in answering. To
our surprise, young children (below age four) were very prone to answer simply
what the mother bought (de Villiers, 1999). The full account is developed in several
papers (de Villiers & Pyers, 2002; de Villiers, 2005; Roeper & de Villiers, 2011), and
for yet more varied opinions based on the child’s problems with pragmatics, see
Lewis, Hacquard & Lidz (2013) and Van Cleave & Gauker (2010).
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Is this mistake because the children do not yet have a Theory of Mind? That is,
perhaps they cannot yet understand lies and mistakes because they do not under-
stand the point of view on truth of another individual, so they fix’ it to their truth.
We undertook several major studies to test this, and arrived at a most disturbing
conclusion. The result was the other way around, namely, it is after children master
these structures that they can pass classic false belief tasks (de Villiers & Pyers,
2002). The important parallel findings with language delayed deaf children (Schick,
Hoftmeister, de Villiers & de Villiers, 2007; Pyers & Senghas, 2009) and children
with autism (Tager Flusberg & Joseph, 2005) are often neglected in reviews. A
meta-analysis of language and Theory of Mind concluded that the contribution of
complement mastery to false belief understanding is a fairly robust finding, though
studies were scarce (Milligan, Astington & Dack, 2007). Two training studies in
English (Lohmann & Tomasello, 2003; Hale & Tager-Flusberg, 2003) showed that
teaching complements of the right sort can pay off in passing false belief tasks,
though teaching other complex structures such as relative clauses does not. There
is supportive evidence from other languages (Aksu Kog, Avca, Aydin, Sefer, & Yasa,
2005; Lohmann & Tomasello, 2003; Perner, Zauner, & Sprung, 2005).

However, there are some failures to replicate the result that complements play
a decisive role. In some studies, other indices of general syntax outweigh the con-
tribution of a complement task as a predictor (Milligan et al., 2007; Ruffman et al.,
2003; Cheung et al., 2004). Unfortunately many of the existing studies lack sufhi-
cient power to detect the contributions of different prerequisite skills. In a recent
large longitudinal study, we have confirmed that complement mastery is a major
independent predictor of passing false belief tasks (de Villiers, de Villiers, Lindley,
& Chen, 2015), though as is found in other studies, vocabulary and general syntax
also have roles to play.

Yet tensed complements — not infinitival complements — play the crucial role.
Critically, it is realis complements, for which there is a truth value (de Villiers, 2005;
de Villiers & de Villiers, 2009). The next section will begin to address that.

5. Point of view across clauses

It turns out that all perspective-taking elements are not alike in how they interact
with syntactic embedding. Most, but not all, of the point-of-view elements take a
speaker’s perspective in ordinary matrix sentences, but then can switch to the ma-
trix subject’s perspective once embedded. A succession of tables is presented that
shows how the PoV phenomena fall into at least three types when one considers
how each one behaves in different types of clauses.

The rows in Table 1 constitute the type of sentence structures that are in ques-
tion: simple matrix sentences / adjoined clauses, non-finite complements, finite
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Table 1. Types of clause and perspective of Truth and PoV indices inside them

Type of clause Example Truth Tense

Matrix or adjunct clause He threw out the food in her fridge speaker speaker
over there yesterday

Non finite complement  She said to throw out the food in ~ indeterminate  indeterminate
her fridge over there yesterday

Finite complement She said he threw out the food in ~ subject subject
her fridge over there yesterday

Direct speech: nonfinite She said “Throw out the food in my indeterminate indeterminate
fridge over here today”

Direct speech: finite She said “He is throwing out the subject subject
food in my fridge over here today”

complements, and direct speech under a verb. Then a representative sentence con-
taining the PoV elements is given. The next column represents the perspective on
truth of the clause: in whose world is it true? The speaker, the matrix subject, or is
it indeterminate? The last columns represent the types of PoV phenomena under
consideration, namely, a group from those considered earlier, such as tense, pro-
nouns, spatial deixis, reference, and so forth. (Evidentials are excluded because their
syntactic behavior, especially in regard to sentential complements, is still unclear).
In each case the question is asked, whose perspective is represented by the element
(boldface) in the particular clause (the one italicized) under consideration? From
whose point of view is this taken, as indicated by the particular PoV elements? Each
clause type is considered.

Take the sentence in (19) containing several different PoV indices. It is un-
wieldy, but necessarily so, to be able to show the contrasts in how the various
elements behave:

(19) He threw out the food in her fridge over there yesterday.

(19) is then modified to reflect the various syntactic contexts, in the first column.

5.1 Truth and tense

First consider whose truth is represented by the clause: is it the matrix subject,
the speaker, or is it indeterminate? The whole sentence in (19) expresses the truth
asserted by the speaker. In the non-finite complement of sentence (20):

(20) She said to throw out the food in her fridge over there yesterday.
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there can be no determination of truth: it refers to an irrealis event, we cannot de-
termine whether the event in the clause - the throwing out — happened or not. In
the tensed complement (21), as argued in Section 4.1, the truth is from the matrix
subject’s perspective:

(21) She said he threw out the food in her fridge over there yesterday

From our perspective, or the speaker’s, (21) could report a lie, or a mistake, and
so the event in the complement might never have happened. In the Direct speech
case in Table 2 the truth parallels that for the indirect speech: indeterminate for the
irrealis (imperative) case, and subject-oriented for the directly quoted tensed clause.

Now consider the point of view attached to the Tense on the verb in Table 1.
Whose time perspective is it from? Clearly, in the matrix or adjunct clause, the tense
is from the speaker’s perspective. That is, the throwing out of food happened in
the past with respect to the speaker, not the matrix subject. In the untensed com-
plement, the tense is not determinable. When did the event happen, or did it even
happen? It is certainly not connected to the speaker’s time of utterance. But in the
tensed complement variant in (21) the tense is the matrix subject’s perspective. The
saying event is the speaker’s tense, but the throwing event is prior to that. If it was
coincident, it would more likely be in the past progressive as in (22):

(22) She said he was throwing out the food in her fridge over there yesterday.

(22) shows the phenomenon of sequence of tense, wherein the two tenses agree
when there is an embedded clause. Sequence of tense occurs in some but not all
languages (Hollebrandse, 2000).

In Direct speech, this patterns similarly with the indirect complements, that
is, indeterminate for the non-finite (imperative), and subject PoV for the tensed
version.

Inspecting the two rows in Table 1, it is evident that Tense and Truth pattern
identically. In addition, no difference occurs between direct and indirect speech
reports. Importantly, the tensed variety explicitly provides a different perspective,
namely that of the matrix subject.

5.2  Deixis

The second group of phenomena contains pronouns, spatial and temporal deixis.
Whose PoV is “he” and “your”? Whose PoV are “there” and “yesterday”? (See
Table 2). In matrix clauses and direct complements of either tensed variety, the
speaker’s PoV is imposed throughout. For indirect speech there is a switch, in which
the subject’s perspective is imposed (i.e. the subject who is the actual speaker). This
group all pattern alike, and do not align with Truth and Tense.
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Table 2. Types of clause and perspective of deictic PoV indices inside them

Type of clause ~ Example Pronouns Spatial deixis Temporal deixis
Matrix or He threw out the food speaker speaker speaker
adjunct clause in her fridge over there

yesterday
Non finite She said fo throw out the ~speaker speaker speaker
complement food in her fridge over

there yesterday
Finite She said he threw out the speaker speaker speaker
complement food in her fridge over

there yesterday
Direct speech: She said “Throw out the ~ subject subject subject
nonfinite food in my fridge over

here today”
Direct speech: She said “He is throwing  subject subject subject
finite out the food in my fridge

over here today”

5.3 Reference and description

The third group requires fresh examples to avoid too much unnecessary clutter in
the sentence. Sticking with the invidious fridge cleaner, we now focus attention on
the objects he attacked to examine the phenomena of Personal Taste adjectives and
Referential Opacity, or by what name a thing shall be called.

Table 3. Types of clause and perspective of personal taste adjectives indices inside them

Type of clause Example Personal Taste adjective
Matrix or adjunct clause ~ He threw out the yucky food speaker
Non finite complement She said to throw out the yucky food  indeterminate
Finite complement She said he threw out the yucky food  indeterminate
Direct speech: nonfinite ~ She said “throw out the yucky food”  subject
Direct Speech: finite She said “he’s throwing out the yucky  subject
food”

Take (23) as the event for personal taste adjectives in Table 3:
(23) He threw out the yucky food.

According to recent analyses, “yucky” must be pragmatically linked to a salient
judge in the context (Lasersohn, 2005). In this bare context, the most natural in-
terpretation is a speaker interpretation: the food is yucky from the speaker’s angle.

EBSCChost - printed on 2/10/2023 7:11 AMvia . All use subject to https://ww.ebsco. confterns-of -use



Chapter 10. Perspectives on truth 235

In the non-finite complement, however, there seem to be many alternatives avail-
able for a “judge’, so it is marked indeterminate. The same is true for the tensed
complement. Was it the speaker’s, the subject’s, or could it even be the embedded
subject’s, “his” view of the food? When we reach the direct speech cases, however, it
becomes clear: the matrix subject considers the food yucky. I can also get a reading
in which the instruction is:

(24) 'Throw out the food that you consider yucky.

but I suspect some domestic battles might result.

Finally, we reach the case of referential opacity. In this case, there must be two
designations of the same object. Imagine that there is a bowl of onion dip in the
fridge, but unbeknownst! to the fridge clearer, the onion dip is an award-winning
appetizer of the speaker’s, perhaps about to be transported to a cocktail party the
next night. These scenarios are depicted in Table 4, and here attention must be paid
to whether substitution of the coreferential term would preserve truth.

Table 4. Types of clause and transparency of referential substitution permitted in them

Type of clause Example Substitute designation Referential substitution
for referent allowed by:

Matrix or adjunct ~ He threw out the ~ He threw out the award speaker

clause onion dip winning appetizer

Non finite She said to throw  She said to throw out the  indeterminate

complement out the onion dip  award winning appetizer

Finite complement She said he threw  She said he threw out the ~ indeterminate
out the onion dip  award wining appetizer

Direct speech: She said “throw She said “throw out the subject
nonfinite out the onion dip”  award winning appetizer”
Direct Speech: She said “he’s She said “he’s throwing subject
finite throwing out the ~ out the award winning

onion dip” appetizer”

In ordinary sentences, referential substitution works fine. The PoV on the noun
phrase is the speaker’s, as the speaker knows the referent both as onion dip and the
award-winning appetizer. The difficulty comes with the embedded complements,
where the classic problem arises of de dicto and de re (Quine, 1956). On a de re read-
ing, the matrix subject may have said, “Throw out the onion dip’, but in reporting
it in indirect speech, the speaker can legitimately say (25):

1. This is the handiest word ever in Theory of Mind work
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(25) I can't believe what happened! She said to throw out the award-winning
appetizer!

That is, the speaker can substitute the words and still talk about the object from the
speaker’s PoV. On another reading, the de dicto, the speaker might be challenged
in court if he claims that the woman called the object an award-winning appetizer,
when in fact she just said:

(26) Throw out the onion dip!

Hence, PoV is ambiguous, or indeterminate in such a case, as we do not know
whose PoV is intended. When we turn to direct speech, the PoV reverts to that
of the matrix subject, the actual utterer of the words. In accurately reporting the
speech, I must use the words the other speaker used. The last two cases then pattern
together across environments, and differently in their behavior from the pronoun/
deixis set, and unlike Tense and Truth.

5.4 Summary

In summation, three distinct PoV types occur in their behavior in sentence con-
texts (see summary Table 5). Hollebrandse (2000) made the proposal that there
might be a PoV operator in the CP of a sentence that coordinates agreement across
pronouns, spatial and temporal deixis. However that coordination is not so simple
across different clauses.

Table 5. Three different classes of behavior of PoV types across clauses

Type of Matrix or Non finite Finite Direct Direct

clause adjunct complement complement speech: Speech: finite
clause nonfinite

Truth speaker indeterminate subject indeterminate subject

Tense speaker indeterminate subject indeterminate subject

Pronouns speaker speaker speaker subject subject

Spatial Deixis speaker speaker speaker subject subject

Temporal speaker speaker speaker subject subject

Deixis

Personal speaker indeterminate indeterminate subject subject

Taste

NP speaker indeterminate indeterminate subject subject

designation
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6. Implications

What are the implications for the larger story of how children could acquire per-
spective from conversational contexts? Embedded forms — whether direct or indi-
rect — provide crucial information about Truth, and they do so primarily via Tense
markers.

Verbs are subcategorized not only for whether they take a complement at all,
but also for whether it is finite, non-finite or subjunctive. Finiteness is the domain
in which truth or assertion seems to operate. Klein (1998) also discusses the notion
of finiteness, or abstractly, FIN, as having two distinct meaning components. One is
to mark tense, specifically whether the topic time precedes, contains, or follows the
time of utterance; and the other, that an assertion is being made. Sentences without
finiteness make no assertions (for rich elaboration, see Klein, 1998).

Hinzen (2013) also discusses naturalization of the concept of Truth. He argues
persuasively that truth is a property that emerges internally, from the syntax of
natural language, not from reference or external considerations. In particular, he
argues that anything less than a clause cannot have a truth value, that is cannot be
evaluated as true or false: noun phrases, small clauses, and infinitive complements
all lack the necessary structure.

The obvious question arises about how specific this argument is to languages
like English or German. What about languages like Mandarin, which lacks tense
morphology? The debate over the existence of Tense in Mandarin is a vast topic.
Two alternatives exist to accommodate such languages within the current story.
One is to agree with those that claim that Mandarin has a Tense node, in line with
claims about universal language, but lacks overt tense morphology (Sybesma, 2007).
Sybesma argues that in many respects Mandarin behaves like Dutch, but lacks overt
tense agreement. The second is to argue with those who claim that Aspect plays the
role in Mandarin that Tense does in English (Lin, 2010). Importantly, Mandarin
speakers can make the linguistic distinction between complements that are realis
or irrealis (see also Lin, 2011).

Tom Roeper and I, elaborating on Klein, proposed that Tense (covertly) moves
to the edge of the clause, carrying with it the point of view of the subject to be
represented (Roeper & de Villiers, 2011). If the construction has no Tense, such as
an infinitive, then it will also carry no point-of-view shift. We predicted significant
differences in how children treat tensed and non-finite/irrealis clauses, and only the
former should be linked to mastery of false beliefs. This is exactly what we found,
when we tested children on scenarios containing discrepancies between what was
said and what happened (de Villiers, Harrington, Gadilauskas, & Roeper, 2012).
Children had relatively little difficulty answering questions posed with non-finite
complements, such as that in (27):
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(27) What did the boy say to buy?
versus finite complements (28):
(28) What did the boy say his Dad bought?

In both cases, the event of buying was other than the one ordered/described by
the boy. The disparity between finite and non-finite complements is confirmed
in a much larger sample (N = 674) of children aged 3 through 5 years who were
given two of each kind as part of a new language assessment (Golinkoft, de Villiers,
Hirsh-Pasek, Iglesias & Wilson, 2017). Children are much more competent with the
non-finite than the finite complement, even when the scenarios are well matched,
and the verb (say) is the same.

An interesting case arises with modals. The contrast was tested in de Villiers
(2005) between (29-31):

(29) Mom thinks that Bella was playing on the computer.
(30) Mom thinks that Bella should play on the computer.
(31) Mom wants Bella to play on the computer.

These occurred in scenarios where Mom could not see Bella, and Bella was doing
something else, say painting. Responses to the modal case in (29) were found to pat-
tern exactly like the infinitival case with want in (31). Three- to five-year-olds found
it easy to judge them true, unlike the case in (30) of think that. The case of modals
in intentional contexts still requires further theoretical and empirical exploration.

7. Is linguistic encoding required?

As a final point, consider again whether direct speech or indirect speech encoding
matters. Table 5 would suggest not, in that both sentence types are linked to truth in
the same way. However, here we are talking about fully encoded direct and indirect
speech complements. What about witnessing speech acts directly? Is that sufficient
for children to learn that others have beliefs different than their own, or do children
learn by hearing the description of the speaker and the speech act encoded?

Consider these contrasts in how it might be presented, in (32-34). The quota-
tion marks indicate what the child hears, and the remaining parts of the scenarios
are not expressed, but witnessed directly.

(32) Mom: (witnessed saying) “Dad is outside”
Child sees Dad upstairs.
“What did Mom say?”
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In (32), the person speaking is not linguistically encoded. The contradiction is also
not marked overtly in language, therefore the participant must encode the discrep-
ancy between what Mom says about Dad, and what the child sees about his location.

(33) “Mom said ‘Dad is outside’”
Child sees Dad upstairs.
“What did Mom say?”

In (33), who the speaker is gets directly encoded, and a direct quotation is used
rather than just a speech act being witnessed. However, the participant must still en-
code the discrepancy between Mom’s statement about Dad and what the child sees.

(34) “Mom said Dad is outside.
But look, Dad is upstairs.
What did Mom say?”

In (34), everything is overtly encoded: Mom is identified as the speaker, and the
content of her speech is formed as indirect speech rather than a quotation. In ad-
dition, the discrepant fact that Dad is in a different location is expressed in speech,
rather than leaving the inference to the participant to encode.

The type (34) is what we have traditionally used in the complement compre-
hension task (de Villiers & Pyers, 2002). But in designing a new language assess-
ment (Golinkoff et al., 2017), we had the opportunity to use animated events with
cartoon speakers, and therefore to drop the narration. To check that this would be
equivalent, we piloted type (34) (events only with speakers) and (33) (linguistic
encoding and indirect report) on a sample of children (N = 56) aged 3-4 to see if
the difference in scenarios mattered (See Figure 1).

100 @ 3-year-olds
90 4-year-olds
80
70
60

50

(%)

40
30

20

Witness events Encode events

Figure 1.
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To our surprise, young children had much less difficulty answering the question if
they had NOT heard it encoded in an indirect report (type 35). It is not clear that
they even noticed any discrepancy; they just answered what the Mom said. It is my
strong suspicion that success on this version of the task would pattern very poorly
with False Belief tasks, because the children did not engage in any comparison of
two representations. Children may succeed on scenario type (32) in the same way
that infants succeed in the eye-gaze studies (Southgate, 2013), because attributing
an intention or an utterance to someone does not necessarily engage with truth
without an additional step of comparison of representations.

8. Conclusion

Writers such as Harris would argue that discrepancies in conversation reveal point
of view/perspective and hence lead to development of Theory of Mind (Harris,
2005). I have made two arguments against the sufficiency of this claim. First, I
demonstrate that not all linguistic elements that mark point-of-view indices are
alike, by showing how each behaves in different clauses. There are several interesting
subtypes that pattern together, and the tense or finiteness of a clause seem especially
significant in its connection to truth, or assertion. In addition I argue that observa-
tion of speech is not enough, and suggest that linguistically encoded speech reports
are needed to help the child along towards the contrast in representations necessary
for explicit, rather than implicit, false belief reasoning. That is why mastering tensed
complements is implicated as a predictor of that cognitive achievement.
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CHAPTER 11

The meaning of question words in statements
in child Mandarin

Stephen Crain and Peng Zhou

Macquarie University / Tsinghua University

This paper reports the findings of three experiments investigating children’s
emerging knowledge of the semantics of information-seeking questions and
declarative statements in Mandarin Chinese. Mandarin is particularly revealing
about the semantic relationship between questions and statements, because it is
a wh-in-situ language where question words appear in the same surface syntactic
position in both questions and statements. The non-interrogative meanings that
Mandarin-speaking children assign to question words lend weight to a unified
approach to the semantics of existential expressions, including Free Choice
Expressions, Negative Polarity Items, and disjunction words. When Mandarin
question words appear in statements, children interpret them to be the semantic
equivalents of existential expressions. The findings, therefore, support the unified
approach to the semantics of existential expressions.

Keywords: questions, statements, existential expressions, English, Mandarin
Chinese, child language acquisition

1. Introduction

Across languages, there are three general patterns of information-seeking
questions and declarative statements. In the pattern represented by English,
information-seeking questions begin with a wh-word: What did Ted order? Who
ordered a Holden? These wh-questions presuppose the truth of statements with the
existential expressions something and someone: Ted ordered something. Someone or-
dered a Holden. The semantics of the existential expressions something and someone
invokes the existential quantifier from classical logic, 3. In addition to someone and
something, English existential expressions include anything and anyone, as well as
the disjunction word or. The expressions anything and anyone are licensed by a class
of linguistic operators, designated by Op in the graphic representations in (1)-(3).

https://doi.org/10. 1075/t1lar 24.115te
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The class Op includes Downward Entailing operators. The negative quantificational
expression nobody is an operator that licenses the existential expression any. This
explains why Nobody ordered any dessert is acceptable, but Everybody ordered any
dessert is anomalous. The pattern of questions and statements for this class of lan-
guages is graphically depicted in (1).

(1) Questions: wh-words
Statements: Op J-expressions___

Another pattern characterises languages like Mandarin Chinese. In these languages,
question words are positioned in-situ both in information-seeking questions and in
declarative statements. In statements, question words are assigned meanings cor-
responding to English anything and anyone. In this class of languages the presence
or absence of a linguistic operator determines the speech act being performed. In
the absence of a licensor, the utterance is an information-seeking question; with a
licensing operator, the utterance is a statement. Mandarin question words and the
existential expression renhe ‘any’ are also licensed in declarative statements with
the quantificational adverb dou ‘all; just as long as the question word precedes dou.
If a question word follows dou, the utterance is an information-seeking question.
The pattern for languages like Mandarin is depicted in (2).

(2) Questions: wh-words
Statements]1: Op +wh 3-expressions
Statements2: + wh 3-expressions dou

A third pattern is characteristic of another class of languages, including sev-
eral Australian languages (e.g., Diyari, Martuthunia, Panyjima). In these lan-
guages, question words appear both in information-seeking questions and in
declarative statements, as in Mandarin. However, question words are ‘fronted” in
information-seeking questions, as in English. Like Mandarin, question words ap-
pear in-situ in statements, with meanings corresponding to the English expressions
anything and anyone. These expressions are licensed by the same kinds of operators
that license English anything and anyone. So, question words can be represented as
+wh 3-expressions. This third pattern of questions and statements is depicted in (3).

(3) Questions: wh-words
Statements: Op + wh 3-expressions

It has recently been proposed that question words, existential expressions, and
disjunction words form a natural class (Chierchia, 2013, 2017). On this unified
account, the basic meaning of the class of expressions is an existential interpreta-
tion, so Chierchia refers to the class as 3-items. It remains to explain why question
words, existential expressions, and disjunction words license conjunctive/universal
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inferences when they appear with certain operators. According to the unified ac-
count, the operators that license conjunctive/universal inferences are the same
across languages. For example, these inferences are licensed when 3-expressions
appear in sentences with modal verbs (e.g., English can, Mandarin keyi ‘is allowed
to’). In Mandarin, conjunctive/universal inferences for question words also require
the quantificational adverb dou ‘all’

The present paper argues that the unified approach proposed by Chierchia
(2013, 2017) explains the non-interrogative interpretations that children assign
to question words in Mandarin. The findings of three experiments support this
conclusion. Before we discuss Mandarin, however, it will be useful to review the
basic syntactic and semantic properties of English question words, and how English
question words are syntactically and semantically related to the existential expres-
sions any and some, and to the disjunction word or.

2. Non-interrogative uses of question words in English

In English, some interrogative expressions (e.g., what, whatever) are assigned
non-interrogative meanings. For example, the wh-word what appears in a free rel-
ative in Example (4).

(4) Grover likes what’s on the plate.

Sentence (4) conveys the meaning that Grover likes everything on the plate.
Findings from the research literature on child language invite the conclusion that
English-speaking children younger than 6-7 years fail to assign a universal in-
terpretation to sentences like (4). In a situation in which Grover has informed
child participants of his dislike for onions, 4- and 5-year-old children were found
to accept sentence (4) as a description of a plate that contained both onions and
doughnuts (Caponigro, Pearl, Brooks, & Barner, 2012; for related findings, see
Munn, Miller, & Schmitt, 2006, and Modyanova & Wexler, 2008). The same child
participants assigned adult-like universal interpretations in responding to sen-
tences with plural definite descriptions such as (5). Perhaps not incidentally, free
relatives are far less frequent than plural definite descriptions in the adult input to
English-speaking children.

(5) Grover likes the things on the plate.

The English wh-words whoever and whatever are also acceptable in declarative
sentences, but these expressions are even less frequent than free relatives are in the
adult input. A search of the transcripts of spontaneous production data for Adam
and Sarah (Brown corpus, CHILDES; Brown, 1973) uncovered only 4 utterances
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with whatever and only 2 with whoever in the adult input to Adam between the
ages of 2;3-5;2 (55 files), and there were only 2 examples with whatever and only
1 example with whoever in the adult input to Sarah between the ages of 2;3-5;1
(139 files) (MacWhinney, 2000). In child English, then, wh-words like what and
whatever play a limited role in declarative statements, as attested by their scarcity
in the adult input to English-speaking children. Question words are primarily used
in information-seeking questions.

3. Wh-questions are derived from existential structures

The observation that wh-questions and existential expressions are syntactically
linked was a basic tenet of transformational grammar. For example, Chomsky (1964)
introduced a transformational rule that derived information-seeking wh-questions
from structures underlying declarative sentences with indefinite nonspecific NPs.
According to this analysis, the indefinite noun phrase some (one, thing) was the
source for wh-questions with who and what. For example, the structure associated
with the declarative sentence in (6) was the source of the wh-question in (7).

(6) He has something of yours.
(7) What does he have of yours?

The information-seeking question (7) and the declarative sentence (6) were related
by a transformational rule. This rule explained the extensive symmetries between
declaratives and wh-questions, as well as the pair-wise anomalies. Here are three
examples.

First, both of the possessive phrases someone’s book and whose book are accept-
able in English, but the possessive noun phrases something’s cover or what’s cover are
both deviant. Nevertheless, the semantically related possessive noun phrase its cover
is acceptable. These observations underscore the conclusion that wh-questions and
declarative statements are syntactically related. A second phenomenon that illus-
trates this relationship is witnessed in Examples (8)-(10). These examples exhibit
the opposite pattern than Examples (6) and (7). Both the declarative sentence (8)
and the wh-question (9) are unacceptable, but the semantically related sentence in
(10) is acceptable.

(8) ‘He found someone of yours.
(9) *Who did he find of yours?
(10) He found a friend of yours.

A third linguistic phenomenon was explained by the transformational approach.
This is a ‘semantic gap’ that pertains to both indefinite NPs and wh-phrases. The gap
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is created because the expressions something and what are referentially restricted
to inanimate objects, whereas the expressions someone and who are referentially
restricted to humans. This leaves “no natural way to refer to an unspecified animal”
(Chomsky, 1964, p. 40). The semantic gap is illustrated by the unnaturalness of the
statement (11), which carries over to the wh-question in (12).

(11) Iwatched something eating its dinner. (referring to a cat)

(12) What did you watch eating its dinner? (the cat or the dog?)

4. Wh-questions are semantically equivalent to existential statements

The semantic correspondence between information-seeking questions and existen-
tial statements has long been a bedrock of formal semantics. According to Hamblin
(1973, p. 48) “questions set up a choice-situation between a set of propositions,
namely those propositions that count as answers to it”” In another seminal paper,
Karttunen (1977) states that “..for semantic reasons, we make wh-phrases equiv-
alent to existentially quantified noun phrases. For example, who and what ... will
have the same translation as someone and something” More formally, the meaning
of a question is the (exhaustive) set of its answers (or true answers).

In these deliberations, we will appeal to several logical equivalences. One equiv-
alence is between an information-seeking question and a disjunctive statement.
Consider the English wh-question (13), and the answer in (14).

(13) Question: What kind of car did Ted buy? Option set = {VW, MG, BMW}
(14) Answer: Ted bought aVW, an MG, or a BMW.

In answering the question in (13), the interlocutor selects from a set {x: Ted bought
a car of kind x}. When the set of options is explicit, the answer to a wh-question can
be exhaustively, though not informatively, answered using a disjunctive statement.
The disjunctive statement answer names each member of the option set as one of
the disjuncts. Suppose Ted changed his mind, and decided against buying a car. In
that case, the question can be answered using a negative statement with the polarity
sensitive expression any, as in (15). This answer, in turn, is logically equivalent to a
disjunctive statement that names the individuals in the option set, as in (16). Finally,
the disjunctive statement (16) is logically equivalent to a conjunction of negative
statements, one for each disjunct, as in (17).

(15) Ted didn’t buy any kind of car.
(16) Ted didn't buy aVW, an MG, or a BMW.
(17) Ted didn’t buy a VW, Ted didn’t buy an MG, and Ted didn’t buy a BMW.
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5. Two analyses of polarity sensitive expressions

There have been two main analyses of polarity sensitive expressions such as English
any. On one, any is analysed as an existential quantifier. In negative sentences, any is
interpreted in the scope of negation. On the other analysis, any is a universal quan-
tifier taking scope over negation. An advocate of the universal quantifier analysis
of any was Quine (1960). According to Quine, the meaning of sentence (18) can
be paraphrased as (19) (cf. Dayal, 2004; Shimoyama, 2011).

(18) Ididn’t see any birds.
(19) Every bird is such that I didn’t see it.

Although the universal quantifier account of any has considerable empirical cover-
age, several counter-examples cast doubt on its validity. First, the universal quan-
tifier analysis of any results in the incorrect interpretation of sentences like (20)
(adapted from Carlson, 1980).

(20) The king decided not to meet a man who has any weapons.

(21) For every weapon, the king decided not to meet a man who has that weapon.

If any is analysed as a universal quantifier with scope over negation, then (20) re-
ceives the interpretation in (21). This is not the interpretation that English speakers
assign to (20). Rather, it means that the king decided against meeting a man who is
armed with any weapon. This interpretation suggests that negation takes scope over
any, so any is better analysed as an existential quantifier (cf. Kadmon & Landman,
1993; Chierchia 2013).

A second counter-example to the universal quantifier approach was offered by
Huang and Crain (2014). To see the force of the counter-example, consider sentence
(22). Notice that sentence (22) is amenable to the universal quantifier account, so
(22) can be paraphrased as (23), with the universal quantifier, every, taking scope
over negation. Alternatively, sentence (22) can be analysed as negation taking scope
over an existential quantifier, as in (24).

(22) Jack is not sure about anything that Max said.

(23) Everything that Max said is such that John is not sure about it. [ V > = ]

(24) 'There isn't a single thing that Max said that John is sure about. [ 7> 3]
The conditional statement in (25) contains the declarative sentence (22) in the
antecedent clause. The antecedent clause of (25) has two interpretations. One in-
terpretation is similar to the interpretation assigned to (22), as indicated in (26).

(25) IfJack is not sure about anything Max said, he should say so.

(26) If everything Max said is such that Jack is not sure about it, he should say so.
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However, the antecedent clause of (25) has another interpretation. Two variations
of this interpretation are offered in example sentences (27) and (28).

(27) If something / anything Max said is such that Jack is not sure about, he should
say so.

(28) IfJack is not sure about something / anything Max said, he should say so.

As sentences (27) and (28) illustrate, the alternative interpretation of (25) can be
rendered either by using the polarity sensitive expression anything, or by using an
existential quantifier something. Regardless of their position with respect to nega-
tion, anything and something are interchangeable in the antecedent of a conditional.
The fact that the polarity sensitive expression anything exerts the same quantifi-
cational force as the existential expression something argues against the universal
quantifier analysis of anything.

Despite the fact that something and anything are in complementary distribution
in ordinary affirmative sentences, these expressions are interchangeable in several
linguistic environments. This suggests that something and anything could be allo-
morphs. The proposal that these expressions are allomorphs was made explicitly in
Klima (1964) in response to a puzzle involving sentences with verb phrase ellipsis.
The puzzle is illustrated in (29).

(29) Donald will never say anything true, but Jack will.
a. Donald will never say anything true, but Jack will < say *anything true >
b. Donald will never say anything true, but Jack will < say something true >

Sentence (29) appears to violate a putative constraint on verb phrase ellipsis, called
the parallelism constraint (e.g., Chomsky & Lasnik, 1993; Chomsky, 1995; Fiengo
& May, 1994; Lasnik, 1972). The parallelism constraint dictates that an elided verb
phrase in the second clause of a co-ordinate structure must be structurally parallel
and must have the same referent as the verb phrase in the preceding clause (Fox,
1998; cf. Thornton & Wexler, 1999). The parallelism constraint appears to be vi-
olated in (29) because the second conjunct lacks a Downward Entailing licensing
expression for the polarity sensitive expression anything. Lacking a licensing oper-
ator, anything is not tolerated in the second (elided) conjunct, as shown in (29a).
The existential indefinite something is required instead, as shown in (29b). However,
this is an apparent violation of the parallelism constraint.

Another apparent violation of the parallelism constraint in sentences with verb
phrase ellipsis is illustrated in (30). In this case, the wrong interpretation is gener-
ated if the existential indefinite something is copied from the first conjunct into the
second conjunct, as part of the elided verb phrase (see 30a). Because the second
conjunct contains negation (... won’t), the polarity sensitive expression something
would be forced to take scope over negation at the level of semantic interpretation,

EBSCChost - printed on 2/10/2023 7:11 AMvia . All use subject to https://ww.ebsco. confterns-of -use



256

Stephen Crain and Peng Zhou

EBSCChost -

resulting in an unintended meaning. The intended interpretation is indicated in
(30b), which includes anything in the second conjunct instead of something.

(30) Donald will sometimes say something true, but Jack won’t.
a. Donald will sometimes say something true, but Jack won't < say something
true >
b. Donald will sometimes say something true, but Jack won’t < say anything
true >

The parallelism constraint is rescued, according to Klima (1964), if the abstract
logical operator, 3, is the underlying form for both the existential expressions sore-
thing and anything. On this analysis, something and anything are allomorphs of 3.

The parallelism constraint is salvaged by introducing a three-step process for
verb phrase ellipsis. At the first step, the operator 3 is introduced into both con-
juncts of the coordinate structure. At the second step, 3 is elided from the second
conjunct. Therefore, the parallelism constraint is satisfied at the second step in the
process. The third step takes place after the verb phrase in the second conjunct has
been elided. At the third step, an allomorph of the operator 3 (either something or
anything) is phonologically realized in the first conjunct. The expression anything
is inserted if 3 is in the scope of a Downward Entailing expression, as in (29).
Otherwise, something is inserted, as in (30).

The analysis of something and anything as allomorphs is independently moti-
vated (Crain 2012). Something and anything are interchangeable, with altering truth
conditions, in linguistic environments in which the polarity sensitivity of something
is neutralized. For example, the polarity sensitivity of something is neutralized in
the predicate phrase of sentences with the focus adverb ONLY. Therefore, sentences
(31) and (32) are judged to be true in similar circumstances.

(31) Only Jack understood anything Donald said.
(32) Only Jack understood something Donald said.

The focus adverb ONLY has two meaning components, a presupposition and an
assertion (Horn 1969). The presupposition pertains to the element in focus, Jack.
The presupposition cannot be expressed using anything, as indicated in (33a). The
second meaning component is the assertion. The assertion pertains to individuals
who are being contrasted with the element in focus. The assertion entails that every-
one in the contrast set lacks the property being attributed to the element in focus.
Asindicated in (33b), the assertion cannot be expressed using the polarity sensitive
expression something. Because something takes scopes over the negation, (33b)
generates the wrong interpretation for (31) and (32); anything yields the correct
interpretation of the assertion. Both of the sentences (31) and (32) assert that every
individual being contrasted with Jack did not understand anything that Max said.
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(33) a. Presupposition: Jack understood something / *anything Donald said.
b. Assertion: Everyone else (besides Jack) didn’t understand *something /
anything Donald said.

Sentences (31) and (32) are a further illustration of the fact that something and
anything are allomorphs. Moreover, this example further undermines the universal
quantifier account of anything, because anything is semantically interchangeable
with something, not everything.

6. The conjunctive/universal interpretation of 3-expressions

There is one more topic before we turn to an analysis of question words in Mandarin
Chinese. This is the conjunctive/universal interpretation of existential expressions.
On the unified account proposed by Chierchia (2013, 2017), the conjunctive/uni-
versal interpretation of existential expressions is activated by a licensing operator.
One licensing operator is the deontic modal verb, is allowed to. Consider sentences
(34) and (35). Both of these sentences yield a conjunctive/universal interpretation.
For example, the disjunctive statement (34) licenses the conjunctive inference that
Kung Fu Panda is allowed to push the green car, and Kung Fu Panda is allowed to
push the orange car; Kung Fu Panda is free to choose which car to push.

(34) Kung Fu Panda is allowed to push the green car or the orange car.

(35) Kung Fu Panda is allowed to push any of the cars.

Conjunctive/universal inferences are generated by an algorithm that makes repeated
calls on an exhaustivity function, which we will designate ONLY (cf. Chierchia,
2013; Fox, 2007). We will outline how the algorithm applies to sentence (34). To
get the derivation started, we will render the deontic modal verb phrase is allowed
to using the possibility operator, 0. This enables us to symbolically represent the
example sentence (34) as ¢[G or R], where ‘G’ stands for Kung Fu Panda pushes the
Green car and ‘R’ stands for Kung Fu Panda pushes the Red car.

At the first stage in the algorithm, the exhaustivity function ONLY applies to
the subdomain alternatives to the original assertion ¢[G or R]. The subdomain
alternatives are statements that the speaker might have made, but did not make.
The relevant subdomain alternatives are 0G, and OR. The recursive exhaustivity
algorithm generates the inferences that follow from each of these subdomain al-
ternatives. For alternative 0G, the exhaustivity function ONLY(0G) licenses the
inference [0G and —~0R]. For alternative OR, the exhaustivity function ONLY(QR)
licenses the inference [0R and =0G].

Three propositions are now under consideration, the original assertion ¢[G or
R] and the two ‘enhanced’ alternatives: [0G and —=0R] and [OR and —0G]. At this
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point, the exhaustivity function ONLY applies a second time. The second applica-
tion of ONLY disposes of alternatives that are informationally stronger than the
original assertion. Logically, both of the enhanced alternatives, [0G and =0R] and
[OR and ~0G], are stronger than the original assertion ¢[G or R]. Consequently, the
negations of these enhanced alternatives are entered into the derivation: ~[0G and
=QR] and =[0R and =0 G]. Each of these are logically equivalent to a conditional.
The negated alternative =[0G and —0R] is logically equivalent to [0G > OR] and
the negated alternative ~[0R and —0G] is logically equivalent to [OR - 0G]. Taken
together, the two conditionals yield a bi-conditional [0G <> OR]. Two propositions
remain: the original assertion ¢[G or R] and the bi-conditional [¢G <> OR]. The
original assertion ¢[G or R] entails that at least one of 0G, OR is true, and the
bi-conditional [0G <> OR] entails that the truth of either ¢G or OR guarantees the
truth of the other. That is, at least one of 0G, OR is true, and if one is true, then so
is the other. It follows that OG and OR are both true.

7. Question words in Mandarin

This brings us to Mandarin. Mandarin question words such as shei ‘who’ and shenme
‘what’ commonly appear in non-interrogative sentences (e.g., Cheng, 1994, 1997;
Li, 1992; Lin, 1998; Ladusaw, 1980). Mandarin-speaking children begin producing
question words in declarative statements at 2 years of age (e.g., Huang & Crain,
2014; Li & Tang, 1991). Based on the theory proposed by Chierchia (2013, 2017), we
have conducted several experimental studies that assess children’s knowledge of the
linguistic environments that license either the interrogative or non-interrogative
meanings of question words. We have compared those linguistic environments
with ones that license the Mandarin polarity sensitive expression renhe ‘any’ and we
have compared the linguistic environments that license question words with those
that permit the universal quantifier mei ‘all” We have also investigated the meaning
that children and adults assign to sentences with the Mandarin disjunction word
huozhe ‘or’ The findings demonstrate that young Mandarin-speaking children un-
derstand both the interrogative and non-interrogative meanings of question words
(see Crain, 2012).

For adult speakers of Mandarin, there is considerable overlap in the linguistic
environments that license the non-interrogative use of Mandarin question words
and those that license the polarity sensitive expression renhe ‘any’ For example, both
the question word shenme ‘what” and the polarity sensitive expression renhe ‘any’ are
licensed by the Downward Entailing negative quantifier meiyouren ‘nobody’ This is
illustrated in Examples (36) and (37). By contrast, the Mandarin universal quanti-
fier meigeren ‘everybody’ is not Downward Entailing (on its external argument, the
predicate phrase). If the universal quantificational expression meigeren ‘everybody’
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replaces meiyouren ‘nobody; the sentence with renhe ‘any’ is ungrammatical, and
the sentence with shenme ‘what’ becomes an information-seeking question.

(36) Meiyouren chi shenme shuiguo.
nobody eat what  fruit
‘Nobody ate any fruit’
cf. Meigeren chi shenme shuiguo.
everybody eat what  fruit
‘What fruit did everybody eat?’

(37) Meiyouren chi renhe shuiguo.
nobody eat any  fruit
‘Nobody ate any fruit’
cf. *Meigeren chi renhe shuiguo
everybody  eat any fruit
‘Everybody ate any fruit’

8. The basic meaning of mandarin question words

Both distributional and interpretive facts from several linguistic structures indicate
that the Mandarin question word shenme ‘what, the polarity sensitive expression
renhe ‘any, and the disjunction word huozhe ‘or’ all generate the same interpretation.
Consider a conversational context with three individuals: Aijun, Liao and Haihua.
In this context, the three ruguo-conditionals in (38), (39) and (40) have the same
interpretation. More specifically, if these conditional statements are produced by a
puppet, Kermit the Frog, then both Mandarin-speaking adults and 4- to 5-year-old
Mandarin-speaking children consistently reward Kermit with a coin in a situation
in which only one person has eaten an apple (cf. Gualmini, Crain, & Meroni, 2000,
who investigated the circumstances in which English-speaking children accept
conditional statements).

(38) Ruguo shenme ren chi-le pinguo, ni jiu gei wo
it what  person eat-asp apple, you then give me
yi-ge  yingbi.
one-CL coin
‘If anyone ate an apple, then give me a coin’

(39) Ruguo renhe ren chi-le pinguo, ni jiu gei wo
if any  person eat-AsP apple, you then give me
yi-ge  yingbi.
one-CL coin
‘If anyone ate an apple, then give me a coin’
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(40) Ruguo Aijun, Liao huozhe Haihua chi-le pinguo, ni jiu gei
if Aijun Liao or Haihua eat-asp apple, you then give
wo yi-ge  yingbi.
me one-CL coin
‘If Aijun, Liao or Haihua ate an apple, then give me a coin!

Consider next the ruguo-conditionals in (41) and (42). In (41), the Mandarin uni-
versal quantifier mei-ge-ren ‘every-CL person’ has replaced either shenme ren ‘what
person’ or renhe ren ‘any person. In (42), the Mandarin conjunction word he ‘and’
has replaced the disjunction word huozhe ‘or’ Neither adults nor children give
Kermit a coin in response to these ruguo-conditionals in experimental contexts in
which only one person has eaten an apple. Therefore, these ruguo-conditionals are
not the semantic equivalents of ones with question words.

(41) Ruguo mei-ge ren chi-le pinguo, ni jiu gei wo
if every-CL person eat-AsP apple, you then give me
yi-ge  yingbi.
one-CL coin
‘If everyone ate an apple, then give me a coin’

(42) Ruguo Aijun, Liao he Haihua chi-le pinguo, ni jiu gei wo
it Aijjun Liao and Haihua eat-asp apple, you then give me
yi-ge  yingbi.
one-CL coin
‘If Aijun, Liao and Haihua ate an apple, then give me a coin’

The substitutability of shenme, renhe and huozhe, salva veritate, can be explained in
the framework proposed by Chierchia (2013, 2017). According to this framework,
Mandarin wh-words and the polarity sensitive expression renhe ‘any’ are existen-
tial quantifiers which, in a finite domain, are logically equivalent to disjunctive
statements.

Other predictions of the unified account are also borne out. The Mandarin
polarity sensitive expression renhe ‘any’ and the disjunction word huozhe ‘or’ both
license conjunctive/universal inferences in sentences with the deontic modal verb
keyi ‘is allowed to” and the quantificational adverb dou ‘all. This is illustrated in
example sentences (43) and (44). Sentence (43) generates the conjunctive/universal
inference that Kung Fu Panda is free to choose which car to push. Sentence (43)
is logically equivalent to the disjunctive statement (44) in a conversational context
with just a green car and an orange car.

(43) Renhe xiaoche Gongfu xiongmao dou keyi tui.
any  car Kung Fu Panda all  may push
‘Kung Fu Panda may push any of the cars’
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(44) Lise xiaoche huozhe juse  xiaoche Gongfu xiongmao dou
green car or orange car Kung Fu Panda all
keyi tui.
may push
‘Kung Fu Panda may push the green car or the orange car’

(45) Shenme xiaoche Gongfu xiongmao dou keyi tui.
what  car Kung Fu Panda all may push
‘Kung Fu Panda may push any of the cars’

In Mandarin, moreover, the question word shenme ‘what’ can replace the polarity
sensitive expression renhe ‘any, without changing the truth conditions of the sen-
tence. This is illustrated in (45). It should be noted, though, that the deontic modal
verb keyi ‘is allowed to” does not suffice to license the conjunctive/universal inter-
pretation of these expressions. The quantificational adverb dou ‘all’ is obligatory in
these sentences.

The derivations of the conjunctive/universal interpretations of sentences with
the question word shenme ‘what, the polarity sensitive expression renhe ‘any” and
the disjunction word huozhe ‘or’ can be generated using the recursive exhaustifica-
tion algorithm that we outlined earlier. Mandarin existential expressions are first
converted into disjunctive statements. Then the exhaustivity operator ONLY is en-
gaged twice. ONLY first generates enhanced subdomain alternatives to the original
disjunctive statement. Then ONLY eliminates any of the enhanced alternatives that
are informationally stronger than the original disjunctive statement. The conversion
from question words or polarity sensitive expressions to disjunction is justified by
the logical equivalence of existential expressions and disjunctive statements in a
finite domain.

Previous studies have documented young children’s ability to generate conjunc-
tive/universal inferences in sentences with disjunction and existential expressions
(e.g., English or, Mandarin renhe ‘any’). The first study that we know of was by
Gualmini, Meroni, & Crain (2000), who found that 4- to 5-year-old English-speaking
children license a ‘distributive’ interpretation to a disjunction phrase in the subject
NP of sentences with the epistemic modal verb can. For example, children inter-
preted the sentence Tigger or Eeyore can fix the tire to assert that Tigger can fix the
tire and that Eeyore can fix the tire. The Gualmini et al. (2000) study also docu-
mented children’s knowledge that the corresponding sentences with conjunction,
i.e., Tigger and Eeyore can fix the tire, generated an additional ‘collective’ interpre-
tation. According to the collective interpretation, sentences with and in the subject
NP are true if both characters together are able to fix the tire, even if neither of
them can fix the tire alone. The study demonstrated that young English-speaking
children know that the collective interpretation is accessible for sentences with con-
junction, but not for sentences with disjunction. This is evidence that children know
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that disjunction and conjunction make sentences true in different circumstances.
Two previous studies, by Huang and Crain (2014) and by Tieu, Romoli, Zhou, and
Crain (2016), found that 4- to 5-year-old Mandarin-speaking children license a
conjunctive/universal inference in sentences with disjunction and a modal verb.
The study by Tieu, Romoli, Zhou, and Crain (2016) also found that 4- to 5-year-old
English-speaking children licensed a conjunctive/universal inference in response to
sentences with a modal verb and the polarity sensitive expression any.

9. Experiment 1: Question words as existential expressions

This experiment was originally reported in Su, Zhou, and Crain (2012). It investi-
gated Mandarin-speaking children’s interpretation of the wh-word shenme ‘what’ in
the predicate phrases of meiyouren ‘nobody’ versus meigeren ‘everybody’. We tested
twenty-eight monolingual Mandarin-speaking children ranging in age from 3;5 to
4;9 with a mean age of 4;2. The child participants attended the kindergarten at the
Beijing Language and Culture University. In addition, twenty Mandarin-speaking
adults served as controls. The adults were postgraduate students at the Beijing
Language and Culture University.

Experiment 1 used the Question/Statement task (Zhou & Crain, 2011). This
task involves two experimenters. One experimenter acts out stories in front of
the child participant using toy characters and props. The second experimenter
manipulates a puppet that watches the stories alongside the child. After each story,
the puppet being manipulated by the second experimenter explains to the child
participant what it thinks happened in the story. Sometimes the puppet produces
a statement, which can either be right or wrong. Alternatively, when the puppet is
unsure about the outcome of the story, the puppet produces an information-seeking
question. Whenever, in the child’s judgment, the puppet makes a statement about
the outcome of the story, the child is instructed to indicate whether the puppet’s
statement is right (‘Yes’) or wrong (‘No’). Children’s Yes and No responses are taken
as evidence that, in the child’s mind, the puppet made a statement. If, in the child’s
judgment, the puppet asks an information-seeking question, the child is instructed
to provide the requested information to the puppet, i.e. to answer the question.
Children’s responses that contain information are taken as evidence that, in the
child’s mind, the puppet asked a question rather than made a statement.

The experimental materials consisted of six test stories, which were presented
to each child individually. Three of the test sentences that followed these stories
contained the Mandarin question word shenme ‘what, which was positioned in the
predicate phrase of the negative quantificational expression meiyouren ‘nobody’
The other three test sentences positioned shenme ‘what’ in the predicate phrase of
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the positive quantificational expression meigeren ‘everybody. For adults, the test
sentences evoke a statement when shenme ‘what’ appears in the predicate phrase of
meiyouren ‘nobody, but shenme ‘what’ evokes a question reading when it appears
in the predicate phrase of meigeren ‘everybody’ The research question was whether
child speakers of Mandarin know that the question word shenme ‘what’ changes
the illocutionary force of utterances, depending on the licensing quantificational
expression.

On a typical trial, the story was about three pandas that went to have breakfast.
There were four choices: three types of fruit (lemons, pears and strawberries) and
eggs. None of the pandas picked lemons, because they were too sour. Each Panda
then took an egg. Two of the Pandas didn’t like pears, but the third panda chose
one big pear. Finally, they came to the strawberries. They all took a strawberry.
Figure 1 illustrates the scene at the end of the story. After the story concluded,
the puppet either produced test sentence (46) or test sentence (47). Participants
were divided into two groups for the presentation of the test trials. The first group
(fourteen children and ten adults) was tested with sentence (46), and the second
group (fourteen children and ten adults) was tested with sentence (47). These two
types of test sentences were counterbalanced for each group.

Figure 1. The end scene of the example story, Experiment 1

(46) Meiyou xiongmao chi shenme shuiguo.
not-have panda eat what  fruit
‘No panda ate any fruit’

(47) Mei-zhi xiongmao dou chi-le shenme shuiguo?
every-CL panda all eat-asp what  fruit
‘What kind of fruit did every panda eat?’

Two noteworthy experimental manipulations were incorporated into the experi-
mental design to ensure that the participants judged the test sentences based on the
linguistic structures, rather than other linguistic properties specific to Mandarin.

EBSCChost - printed on 2/10/2023 7:11 AMvia . All use subject to https://ww.ebsco. conlterns-of - use



264

Stephen Crain and Peng Zhou

EBSCChost -

First, no sentence-final particles were used. Mandarin sentence-final particles in-
clude the modal particles a and o, and the question particles ne and ma. The modal
particle a indicates affirmation, approval or consent, and the question particle ma
converts declarative sentences into interrogative sentences. These particles are op-
tional, so their absence in the test sentences ensured that participants relied on
the sentence structure to determine whether they were questions or statements.
Second, the experiment controlled for the effects of prosody. The experimenter who
played the role of the puppet was instructed to utter the test sentences with level
intonation, without assigning stress to the wh-word, for both types of test sentences.
This ensured that the child participants were not able to use prosodic cues to deter-
mine which speech act the puppet was performing. To avoid any inadvertent bias
towards either interpretive pattern, the experimenter who manipulated the puppet
was not informed about the purpose of the experiment.

The main experimental finding was that children and adults analysed shenme
as a negative polarity item in the predicate phrase of meiyouren ‘nobody’ 100% of
the time, so they interpreted (46) as a statement, and rejected it on the grounds
that every panda ate some fruit. By contrast, the same children, as well as adults,
interpreted shenme in the predicate phrase of meigeren ‘everybody’ (e.g. (47)) as
a question-marker 100% of the time, so they provided answers to this type of test
sentence. In the following section, we turn to another linguistic structure in which
question words are interchangeable with the existential expression renhe ‘any’

10. Experiment 2: Question words in the antecedent of conditionals

The second experiment assessed Mandarin-speaking children’s interpretation of
wh-words in the antecedent of conditionals. The experiment was originally re-
ported in Zhou and Crain (2011). Examples (48) and (49) reveal that Mandarin
question words and renhe ‘any’ are interchangeable when these expressions are
positioned in the antecedent clause of a ruguo-conditional (English if..., ther’).
Both Examples (48) and (49) are statements about the circumstances in which the
village head, Mr. Owl, will seek Batman’s help. However, when question words
are positioned in the consequent clause, as in (50), they revert to their semantic
function as a question marker. So, (50) asks whose assistance the village head will
seek in certain circumstances.

(48) Ruguo renhe ren gifu xiaotuzi, Maotouying cunzhang jiu
if any person bully rabbit owl village-head then
hui zhao Bianfuxia bangmang.
will find Batman  help
‘If anybody bullies Mr. Rabbit, Mr. Owl will ask Batman for help.
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(49) Ruguo shenme ren gifu xiaotuzi, Maotouying cunzhang jiu
if what  person bully rabbit owl village-head then
hui zhao Bianfuxia bangmang.
will find Batman help
‘If anybody bullies Mr. Rabbit, Mr. Owl will ask Batman for help.

(50) Ruguo eyu gifu xiaotuzi, Maotouying cunzhang hui zhao
if crocodile bully rabbit  owl village-head will find
shenme ren bangmang?

what  person help
‘If Mr. Crocodile bullies Mr. Rabbit, who will Mr. Owl ask for help?’

Mandarin has more than one kind of conditional structure. In addition to
ruguo-conditionals, Mandarin has WH-conditionals, and dou-conditionals. It turns
out that question words like shenme ‘what’ and shei ‘who’ are licensed in the anteced-
ent of all three kinds of conditionals. Experiment 2 investigated Mandarin-speaking
children’s understanding of the meaning of question words in dou-conditionals.
There were two test sentences. Both versions were presented following the same
story, but to different participants. The difference is in the placement of the question
words in the test sentences. In (51) the question word shei ‘who’ appears in the ante-
cedent of a dou-conditional, whereas in (52) the same question word shei ‘who’ ap-
pears in the consequent clause. As the English glosses indicate, question words have
existential import when they appear in the antecedent clause of dou-conditionals,
but they function as question markers in the consequent clause.

(51) Eyu qu yvao shei, maotouying cunzhang dou zhao-le
crocodile go bite who owl village-head all find-asp
zhizhuxia bangmang.

Spiderman help
‘If Mr. Crocodile went to bite anybody, Mr. Owl asked Spiderman for help’

(52) Eyu qu yvao xiaozhu, maotouying cunzhang dou zhao-le
crocodile go bite pig owl village-head all find-asp
shei bangmang?
who help

If Mr. Crocodile went to bite Mr. Pig, who did Mr. Owl ask for help?’

Again, this experiment used the Question/Statement task. We interviewed 30
Mandarin-speaking children ranging in age from 3;5 to 5;0, with a mean age of 4;3.
The child participants were recruited from the kindergarten at the Beijing Language
and Culture University. In addition, 20 Mandarin-speaking adults were tested as
controls, all postgraduate students at the Beijing Language and Culture University.
For each story, two types of test sentences were created. Altogether there were six
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test stories. We will illustrate Experiment 2 using the story that was associated with
the test sentences (51) and (52).

The story was about a small village. There are four guys living in this village.
One is the village head, Mr. Owl, and there are 3 villagers: Mr. Rabbit, Mr. Pig
and Mr. Cat. The villagers lived a happy life until last week, when Mr. Crocodile
started coming to the village. Mr. Crocodile always came at night to try to bite the
villagers. When the village head, Mr. Owl, found out about this, he asked two of
his superhero friends, Mr. Spiderman and Mr. Batman, to protect the villagers. The
next night Mr. Crocodile went to Mr. Pig’s house. Mr. Owl called Mr. Spiderman.
Just when Mr. Crocodile was about to bite Mr. Pig, Mr. Spiderman came down from
the roof and ran Mr. Crocodile out of the house. As a reward, Mr. Owl gave Mr.
Spiderman a purple shell. The next night Mr. Crocodile wanted revenge, and went
to Mr. Pig’s house again. Mr. Owl called Mr. Spiderman again. When Mr. Crocodile
jumped towards Mr. Pig, Mr. Spiderman came out from behind the door and ran
Mr. Crocodile out of the house. Mr. Owl rewarded Mr. Spiderman with another
purple shell. The following night, Mr. Crocodile decided not to try to bite Mr. Pig,
so he went to Mr. Rabbit’s house. This time, Mr. Owl called Mr. Batman. When Mr.
Crocodile broke into the house, Mr. Batman ran Mr. Crocodile out of the house.
Mr. Owl rewarded Mr. Batman with a white shell. After that, Mr. Crocodile left the
village and never came back. Figure 2 illustrates the last scene of the story.

by

Figure 2. The end scene of the example story, Experiment 2
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For the presentation of the two different sentence types, the child and adult partic-
ipants were divided into two groups, with 15 children and 10 adults in each group.
When the story concluded, the puppet produced the test sentence (51) to one group
of children, and (52) to the second group. There were six test stories altogether.
Each group was presented with only one type of test sentence for each story, and
the two types of test sentences were counterbalanced. Again, the two research strat-
egies described in Experiment 1 were adopted in Experiment 2, to ensure that the
participants made their judgements solely based on the properties of the linguistic
structures, as well as to control for potential prosodic effects on their judgements.

Here are the main findings. In response to sentences like (51), both chil-
dren and adults consistently interpreted them as statements, i.e., children cor-
rectly rejected the sentences 88% of the time and adults did so 90% of the time.
A Mann-Whitney Test showed that there was no significant difference between
children and adults in their rejection rates (Z = .25, p = 1). On the example trial,
both children and adults rejected sentence (51) by explicitly referring to the fact
that Mr. Batman also came to help. In response to sentences like (52), both chil-
dren and adults interpreted the sentences as questions, and provided answers
100% of the time. On the example trial, all the children and adults answered “Mr.
Spiderman” in response to sentence (52).

In the introduction to Experiment 2, we observed that the Mandarin exis-
tential expression renhe ‘any” and the Mandarin question marker shenme ‘what’
are both licensed, and have the same meaning, in the antecedent clause of a
ruguo-conditional. We noted, however, that the Mandarin existential expression
renhe ‘any’ is not tolerated in the consequent clause of a ruguo-conditional, and
the Mandarin question word shenme ‘what’ functions as a question marker in the
consequent clause. Experiment 2 investigated children’s knowledge of how chil-
dren interpreted the question word shei ‘who’ in the antecedent versus the con-
sequent clause of a dou-conditional. The experimental findings indicated that
young Mandarin-speaking children know that the question word shei ‘who’ has a
non-interrogative meaning in the antecedent of a dou-conditional, but it can only
function as a question marker in the consequent clause.

1. Experiment 3: Question words license conjunctive/universal inferences
The third experiment has not been reported previously. This experiment investi-
gated another overlap in meaning between Mandarin question words and renhe

‘any’ In the lead-up to Experiment 1, we discussed one meaning of renhe ‘any’,
which is licensed by Downward Entailing operators. The Mandarin expression
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renhe ‘any’ can also be licensed in ‘positive’ linguistic environment and, when it
is, it assumes a different semantic guise. For example, renhe ‘any’ is accepted in
sentences that contain the deontic modal keyi ‘may’ and it is accepted in sentences
with the passive structure bei yunxu ‘to be allowed to’ In Mandarin renhe ‘any’
appears in combination with these linguistic expressions, it licenses a conjunctive/
universal inference. To illustrate, it is perfectly acceptable to use Mandarin renhe
in (53), where it is licensed by the Mandarin deontic modal verb keyi ‘is allowed
to! The English existential expression any exhibits the same linguistic behaviour,
as illustrated in Example (54). Both (53) and (54) assert that Kung Fu Panda is
free to choose which car to push. By contrast, if the deontic modal is replaced by
the perfective aspectual marker -le, the sentence is not acceptable, as illustrated by
(55). When the English modal may is omitted, as in (56), a similar anomaly results.

(53) Gongfu xiongmao keyi tui  renhe xiaoche.
Kung Fu panda may push any car
‘Kung Fu Panda may push any of the cars’

(54) Kung Fu Panda may push any of the cars.

(55) *Gongfu xiongmao tui-le renhe xiaoche.
Kung Fu panda push-asp any  car
‘Kung Fu Panda pushed any of the cars’

(56) *Kung Fu Panda pushed any of the cars.

A similar pattern of linguistic behaviour is manifested by disjunction words in
Mandarin and in English. In Example (57) the Mandarin disjunction word huozhe
‘or’ appears with the deontic modal keyi ‘is allowed to. Although Example (57) con-
tains the Mandarin disjunction word huozhe ‘or; its meaning can be paraphrased
as Kung Fu Panda is allowed to push the green car and Kung Fu Panda is allowed
to push the orange car. If the Mandarin deontic modal keyi is replaced by the per-
fective aspectual marker —le, the meaning reverts to a statement with disjunctive
truth conditions. Example (58) is true, for instance, if Kung Fu Panda pushed just
one of the cars.

(57) Gongfu xiongmao keyi tui liise xiaoche huozhe juse  xiaoche.
Kung Fu Panda may push green car or orange car
‘Kung Fu Panda may push the green car or the orange car’

(58) Gongfu xiongmao tui-le lise xiaoche huozhe juse  xiaoche.
Kung Fu Panda push-asp green car or orange car
‘Kung Fu Panda pushed the green car or the orange car’

Mandarin question words shei ‘who’ and shenme ‘what” also generate conjunc-
tive/universal inferences in sentences with a deontic modal verb. There is a catch,
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however. Mandarin question words generate such inferences just in case they are
followed by the quantificational adverb dou. This is illustrated in Examples (59)
and (60), where both renhe and shenme are glossed as English any. Example (61)
shows that the deontic modal keyi is allowed to’ alone does not suffice to license a
conjunctive/universal inference in sentences with question words. Lacking a proper
licensor, the quantificational adverb dou, the question word shenme ‘what’ in (61)
yields an information-seeking question. Question words also function as question
markers when they follow the quantificational adverb dou, rather than precede
it. This ‘leftness” constraint is illustrated in (62), which can only be used to seek
information.

(59) Renhe che Gongfu xiongmao dou keyi tui.
any car KungFu Panda all  may push
‘Kung Fu Panda may push any of the cars’

(60) Shenme che Gongfu xiongmao dou keyi tui.
what  car KungFu Panda all  may push
‘Kung Fu Panda may push any of the cars’

(61) Shenme che Gongfu xiongmao keyi tui?
what  car KungFu Panda may push
‘What car may Kung Fu Panda push?’

(62) Xiongmaomen dou keyi tui  shenme che?
pandas all may push what car
‘What car may every panda push?’

Experiment 3 investigated children’s knowledge of conjunctive/universal inferences
generated by question words. The participants included 28 children, ranging in age
from 4;1 to 4;9, with a mean age of 4;3. The child participants were recruited from
the kindergarten at the Beijing Language and Culture University. In addition, 22
adults served controls and were recruited from the same university.

Experiment 3 presented children with sentences that contain question words
in Topic position, both with and without the quantificational adverb dou. As in the
first two experiments, a Question/Statement task was used to ascertain whether or
not children analyse sentences that combine dou and the deontic modal keyi ‘may’
as statements that license Free Choice inferences, as in (60), but analyse sentences
without dou as information-seeking questions, as in (61). Experiment 3 consisted
of six test stories. For each story, two types of test sentences were constructed.
One contained the wh-word shenme ‘what, the deontic modal keyi ‘may’ and the
quantificational adverb dou, as in (60), and one contained the wh-word shenme
‘what” and the deontic modal keyi ‘may’ but with the quantificational adverb dou
removed, as in (61).
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On a typical trial, Kung Fu Panda and Batman were engaged in a racing com-
petition. Before the competition started, Mr. Owl (the judge) explained the rules.
Mr. Owl told Kung Fu Panda that he was allowed to push the orange car and the
green car, but not the purple car. Mr. Owl told Batman that he was only allowed
to push the purple car, because he was not strong enough to push two cars. But
Kung Fu Panda and Batman were very forgetful, and forgot the rules when the
game was about to start. So they asked the puppet to restate the rules. Figure 3
illustrates the scene.

The puppet then either produced the test sentence in (60) or the one in (61).
Each participant was instructed to respond to the puppet’s utterance based on his/
her understanding of whether the utterance was a statement or a question. For the
presentation of the test sentences, the participants of the experimental and control
groups were further divided into two subgroups, with 14 children and 11 adults in
each subgroup. One subgroup heard test sentence (60) and the other heard test sen-
tence (61). There were six test stories altogether. Each subgroup was presented with
only one type of test sentences for each story, and the two types of test sentences
were counterbalanced, so that each subgroup was presented with three each, of the
two sentence types. Again, the same two research strategies used in Experiments
1 & 2 were adopted in Experiment 3, to ensure that the participants made their
judgements solely based on the properties of the linguistic structures, and did not
use prosodic information.

EBSCChost -

Figure 3. Example scene, Experiment 3
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Let us review the experimental hypotheses. If children compute a conjunctive/uni-
versal inference in sentences in which the quantificational adverb dou is associated
with a wh-word, as in (60), then they should judge (60) to be a false description of
the story, because the sentence would be interpreted to mean that Kung Fu Panda
had permission to push the green car, the orange car, and the purple car. However,
in the story Kung Fu Panda was only given permission to push the green car and
the orange car, but not the purple car. Children were therefore expected to reject
(60) by pointing out that Kung Fu Panda was not allowed to push the purple car.
By contrast, children were expected to judge the wh-word in (61) as a question
marker, because conjunctive/universal inferences of wh-words are not licensed in
the absence of the quantificational adverb dou. On the example trial, children were
expected to respond to (61) with the answer “the green car and the orange car”
Here are the main findings. Children rejected sentences like (60) 96% of the
time. Adults did so 100% of the time. A Mann-Whitney Test showed no significant
difference in these rejection rates between groups (Z = 1.91, p = .1). When asked
to justify their rejections, both children and adults pointed out that the character
under consideration was only allowed to perform the action on two of the objects,
but not on the third object. On the example trial, children and adults rejected the
puppet’s statement in (60) by making reference to the fact that Kung Fu panda was
allowed to push two of the three cars, but not the third one. In response to sen-
tences like (61), both children and adults interpreted the sentences as questions,
and provided answers 100% of the time. On the example trial, all the children and
adults answered “the orange car and the green car” in response to sentence (61).

12. Conclusion

To conclude, when the Mandarin question words shenme ‘what’ and shei ‘who’ are
used in statements, their meanings directly correspond to the Mandarin existential
expression renhe ‘any’. The correspondence between Mandarin question words and
existential expressions extends to both Downward Entailing linguistic environ-
ments, and to ‘positive’ linguistic environments with operators (such as modal
verbs) that license conjunctive/universal inferences. A similar pattern is observed
with the Mandarin word for disjunction.

Although wh-words are only rarely used as existential expressions in English,
there are extensive parallels across languages in the interpretation of existential ex-
pressions. As we have discovered, Mandarin renhe ‘any” and English any exhibit re-
markably similar distributional properties, as do Mandarin huozhe ‘or’ and English
or. Most importantly, when Mandarin question words like shenme ‘what’ and shei
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‘who’ are used in declarative sentences, their semantic contribution to sentence
meaning is remarkably similar to that of Mandarin renhe ‘any’ and English any.
Like these existential expressions, Mandarin question words are polarity sensitive
expressions in Downward Entailing linguistic environments, and they license con-
junctive/universal inferences in sentences with a modal verb, for example.

The present study reported the findings of three experiments. These experi-
ments revealed that young Mandarin-speaking children have impressive knowledge
of the syntactic and semantic properties of questions words, existential expressions,
and disjunction. The findings lend credence to an early proposal by Chomsky (1964)
which derived information-seeking questions from their declarative counterparts
by a transformational rule. The findings also lend credence to early theoretical
proposals that analyzed information-seeking wh-questions and their corresponding
answers as semantically equivalent (Hamblin, 1973; Karttunen, 1977). The findings
of these experimental investigations also support the unified approach to existential
expressions recently proposed by Chierchia (2013, 2017). Most broadly, the findings
of these experiments add empirical weight to the biolinguistic approach to lan-
guage. According to the biolinguistic approach, the goal of linguistic theory is the
unification or amalgamation of disparate-looking phenomena, within and across
languages. As with other scientific theories, linguistic theory seeks to demonstrate
that phenomena that look different on the surface are just different combinations
of the same basic building blocks. The findings from the present study make it clear
that child language is fertile ground for pursuing the predictions of the biolinguistic
approach to language.
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CHAPTER 12

Overt, covert, and clandestine operations

Ambiguity and ellipsis in acquisition

Kristen Syrett
Rutgers University

One of the major challenges on the path to becoming an adult speaker arises
from ambiguous sentences — sentences that are in principle compatible with
multiple interpretations. In this chapter, I review experimental evidence from a
series of studies run with children age four to six years, focusing on three cases
of sentential ambiguity. The first is the case of ambiguity of question-answer
relations arising from the interaction of wh-phrases and universal quantifiers.
The second is ambiguity resulting from covert movement of a quantificational
phrase yielding different interpretations of verb phrase ellipsis. The third is the
interpretation of comparative constructions involving pronominal reference.
In each instance, a successful interpretation depends on one or more successful
abstract syntactic-semantic operations, for which the child must deploy special
forces. But as history tells us with such operations outside of the grammar, not
every operation is a success, and failures (in this case, retrieval of a non-target
interpretation, or the generation of interpretations beyond the target one),

can either indicate the child’s developing linguistic capacity or the extent to
which the range of possibilities presented by the adult grammar may have been
underestimated.

Keywords: movement, quantifiers, quantifier raising, verb phrase ellipsis,
wh-questions, pronouns, comparative constructions

1. Introduction

My goal in this paper is to draw from three separate lines of language acquisition
research to present evidence for the presence of abstract syntactic-semantic op-
erations in child language. These lines of research collectively demonstrate how
children arrive at interpretations of (uncontroversially or potentially) ambiguous
sentences in which some sort of movement has taken place — whether signaled on
the surface or not. They therefore provide a window into the structure of the child

https://doi.org/10. 1075/t1lar 24.128yT
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grammar. But where the range of interpretations that children are able to access
does not align with that of adults, we are also presented with evidence bearing on
the composition of the adult grammar.

I have chosen to adopt terminology from special forces operations to refer
to these three lines of evidence (overt, covert, and clandestine operations) — not
because I want to draw special attention to the U.S. Department of Defense or
think this organization should be connected in any way to language acquisition
research — but because each line of research illustrates at least one of these types of
operations, metaphorically speaking, and this terminology becomes rather useful
when categorizing and referring to each of these lines of research. I will begin the
paper with an introduction to the terminology, and how it applies to certain linguis-
tic phenomena that will form the core of our three target case studies. I will then
identify and review each of these case studies in turn, and then close by connecting
them together and summarizing what they reveal collectively about the child and
adult grammars.

2. Terminological background and selected case studies

Let me first define the terms overt, covert, and clandestine operations, and then
describe how this terminology might apply to particular cases in language, which
will feed into our case studies in language acquisition.

2.1 Overt operation

An overt operation is an operation conducted openly and without concealment;
there’s no doubt about what happened, who did it, or why. You know the shape of
the operation and the forces involved, even if you don't know all the details, and
even if the sponsor or operator takes great measures to maintain security and se-
crecy prior to and during the operation.

This is the modus operandi of wh-movement. You know it happened and you
know who (or what) was responsible, because the wh-word was displaced, as il-
lustrated in the questions in (1). In each, the wh-word is underlined, and its base
position is signaled with a trace (¢).

(1) a. Where did the 2008 Summer Olympics take place #?
b. What was the nickname of the 2012 USA female Olympics gymnastics
team t?
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Now, perhaps we do not know all of the details of what went on behind the scenes,
because there is no trace of that on the surface (at least in English). But it is clear
that wh-movement has taken place, because (a) the wh- word is no longer in its
base position, and (b) the illocutionary force of the sentence is a question, not an
assertion as signaled by a declarative statement.

2.2 Covert operation

A covert operation is one that is planned and executed in a way as to conceal the
identity of, or permit plausible denial by, the sponsor. In a military covert operation,
emphasis is placed on the concealment of the identity of the sponsor, rather than
concealment of the operation itself. Thus, you have evidence that the operation took
place, but cannot say who was responsible.

There are two kinds of covert operations represented in the research presented
here. The first is Quantifier Raising (QR) of a quantificational phrase (QNP), as
shown in (2).

(2) Aly’s gold-winning floor routine impressed everyone in the audience.

In a Generative framework, a QNP must raise covertly from its base position for
reasons of type mismatch (i.e., because it is the wrong semantic type to compose
with the transitive verb taking it as an argument) (Heim & Kratzer, 1998). This
covert movement shares many of the same features with wh-movement in terms
of the path of movement through the structure, but the QNP is not noticeably dis-
placed from its origin. Thus, a listener cannot tell that the QNP has been displaced
in the representation; evidence that the operation has taken place is simply that the
sentence is interpretable.

A QNP may also move covertly to take ‘scope’ at a different level of the rep-
resentation (Fiengo & May, 1994; May, 1977, 1985, 1988), motivated by the possi-
bility of generating a new interpretation (Fox 1995a, 2000), as in (3). Here, the QNP
every gymnast in object position interacts scopally with the indefinite a reporter in
subject position to generate two different interpretations, based on whether it takes
‘narrow’ or ‘wide’ scope with respect to the indefinite.

(3) A reporter interviewed every female gymnast that competed in the 2012
Olympics.
a. indefinite > QNP: one reporter (the same one) interviewed every gymnast
b. QNP > indefinite: every gymnast was interviewed by a (possibly different)
reporter
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The fact that there is a QNP in a sentence should be a relatively reliable indicator
that a covert movement operation has taken place, since QR is obligatory to resolve
type mismatch. However, one might ask who is harboring this displaced quanti-
ficational fugitive? That is, where did the QNP land when it raised? To know the
answer to this question is to know something about the scope of the QNP and the
possible interpretations of the sentence in which it occurs.

QR is also implicated in many sentences that do not have an overt quantifier
such as every. For example, in comparative constructions such as the one in (4),
what is being compared is the degree to which each gymnast’s score was high, and
each gymnast’s score can be represented as a set of degrees d such that it is d-high.
The degree phrase headed by the —er morpheme is taken to be a degree quantifier,
which is claimed to obligatorily raise via QR to make the sentence interpretable.

(4) The score Aly earned on the floor routine was higher than Jordyn’s score.

Thus, the set of degrees representing Jordyn’s score was exceeded by (or was a subset
of) the set of degrees representing Aly’s score, as represented in (5) (Hackl, 2000;
Heim, 1985; a.0.).

(5) [-er than Jordyn’s score was d-high], [the score Aly earned...was d,-high]

The second type of covert operation is Verb Phrase Ellipsis (VPE). This is situation
where an entire VP has been elided. You therefore know that the operation has
taken place, because the sentence lacks an overt VP, but also because the absence of
this VP on the surface may be signaled by a word such as did on the surface, as in
(6), which should be interpreted in the same way as its antecedent, the underlined
VP preceding it (Hankamer & Sag, 1976) (or at least highly similar way, allowing
for possible mismatches in active/passive voice).

(6) Shawn won four medals and Dominique did, too.

Aswith QR, there is, however, an open question of what the scope of this operation
was. If there are multiple possible antecedent VPs embedded in each other, as in
(7), then there is an open question about which VP serves as the antecedent. As a
result, the sentence is ambiguous.

(7) Shawn [wanted to [win four medals]], just like Dominique did.
did = [wanted to win four medals] or [won four medals]?

QR and VPE interact in a construction known as Antecedent-Contained Deletion
(ACD), illustrated in (8a). In this construction, the site of VPE (again, signaled by
did) is contained within its antecedent VP (competed...).
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(8) a. Aly [competed in [every event that Gabby did]].
b. Aly [every event that Gabby did] [competed in ¢].
c. Aly [every event that Gabby competed in] [competed in ¢].

The way to resolve this situation is for the QNP in which the VPE appears to raise
out of this antecedent via QR, so that the VPE can be resolved (Fiengo & May, 1994;
Fox, 2000; Kennedy, 1997; Merchant, 2000). There are independent reasons to think
that the QNP lands in a position below the subject, as shown in (8b) (Fox 1995b;
Merchant, 2000). Once the QNP has raised out of the antecedent, it can copy in the
information from the antecedent to be interpreted similarly, as in (8c).

However, there may still be an open question as to the landing site of the QNP,
especially when the VPE is embedded in multiple antecedents. The QNP could raise
out of just the lower VP or the higher VP as well. As a result, a sentence such as (9)
is ambiguous, as indicated by the two interpretations below it.

(9) Shawn [wanted to [win [every event that Nastia did]]].
a. Embedded: For every event that Nastia won, Shawn also wanted to win that
event.
b. Matrix: For every event that Nastia wanted to win, Shawn also wanted to
win that event.

2.3 Clandestine operation

A clandestine operation differs from a covert operation in that it is done in complete
secrecy. It is planned and executed in such as way as to conceal the operation itself,
rather than just the identity of the sponsor. Clandestine missions leave no trace
that the operation ever happened. If and when you somehow realize that they have
happened, it’s too late.

To my knowledge, this terminology is not actively used in linguistics, as the
other two terms are (for movement operations). However, there is a situation where
it seems to me that this term could apply: the case of a pronoun in a site of (VP) ellip-
sis. Because the pronoun is contained in elided material, it is not pronounced. Unlike
the entire VP, whose presence may be signaled by a word such as did or does, the
pronoun - because it is contained in the VP - is not signaled by any specific lexical
item. Nevertheless, it is interpreted along with the rest of the elided material, based
on a relation with the overt material. However, the pronoun could stand in different
identity relations with the overt material, as illustrated in Examples (10) and (11).

(10) Kyla, waved to her, mother, and ]ordynj did (wave to her{i i mother), too.

(11) The person who gave Gabby, a medal congratulated her,, and the one who gave
McKayla, a medal did (congratulated her /j}>, too.
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In both of these examples, the pronoun can be interpreted in one of two ways.
Under the first interpretation, the pronoun can stand in a ‘strict’ identity relation
with the overt pronoun (the anaphor) in the VP antecedent, and be interpreted pre-
cisely as the overt pronoun is, referring back to the previous name. Both pronouns
then would share the same index. In (10), both pronouns would make reference to
Kyla, and in (11), both would make reference to Gabby.

Under the second interpretation, the elided pronoun is not interpreted in a way
that is identical to the pronoun in the VP antecedent, but is similar in some features
(e.g., gender) and is coindexed with another entity. In this case, the identity relation
is termed ‘sloppy’ (Fiengo & May, 1994; Reinhart, 1983; Ross, 1967; Sag, 1976). Each
pronoun, then, would bear it own index, and would be linked to a different name.
In (10), the first pronoun would be linked to Kyla and the second to Jordyn, and in
(11), the first would be linked to Gabby and the second to McKayla.

One way to account for this difference is to posit that when the VP is copied into
the site of ellipsis, either the original pronoun is copied in (resulting in strict iden-
tity), or else a variable is copied in (allowing for sloppy identity to arise). However,
there is no way of knowing what operation took place in the ellipsis site, since the
material is elided, and there is no cue on the surface about which interpretation is
favored. The listener would have to reconstruct the most plausible interpretation
based on the discourse context — and even then may not get it right.

2.4 Three case studies

The three lines of research I will present in this paper collectively cover these three
types of operations (overt, covert, and clandestine), and implicate the specific lin-
guistic phenomena described above: wh-movement, QR, VPE, comparatives, and
pronominal reference in ellipsis. In each instance, a successful interpretation de-
pends on a successful operation, for which the child must deploy so-called special
forces. Thus, children’s successful interpretations of sentences implicating these
operations reveal that children must be appealing to abstract syntactic-semantic
operations in their grammar in order to arrive at a particular meaning.

But as history tells us outside of language, not every special forces operation is a
success, and in this domain, not every interpretation is a success. When the child’s
interpretation diverges from the adult interpretation, we are left with the question
of why this is the case. A failure to retrieve the target interpretation, or the ability
to generate those beyond the intended one, can either reflect the child’s developing
grammar or processing capability, or the possibility that the range of possibilities
presented by the adult grammar may have been underestimated. Thus, to the extent
that children’s interpretations either converge with or diverge from those of adults,
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we can better understand the path of language development and the nature of the
adult grammar. Combined, these three case studies shed light on both child and
adult language, and illustrate the value of language acquisition research for further
understanding the grammar.

The first case study, illustrating both overt and covert operations, involves the
possible answers available in response to questions involving the interaction of a
wh-phrase and a universal quantifier, as shown in (12a-b).

(12) a. Which musical piece did [every/each] gymnast select?
b. Which gymnast performed [every/each] routine?

(12a) is said to allow for both a single answer (the one musical piece all of the gym-
nasts selected) and a ‘pair-list’ answer (a list of musical piece-gymnast pairings),
while (12b) is said to allow for only a single answer (the one gymnast) (Agtiero-
Bautista, 2001; Chierchia, 1993; May, 1985, 1988), unless the quantifier is each
(Beghelli, 1997; Beghelli & Stowell, 1997; Szabolcsi, 1997). The range of children’s
answers to such questions — which is a superset of those adults provide in one in-
stance and a proper subset in another - highlights the abstract mechanisms at play
in the child grammar and lexical entries for universal quantifiers that are refined
over the course of language development.

The second case study, implicating the covert operations of QR and VPE, is the
case of embedded ACD, as shown in (13).

(13) a. Shawn [wanted to [win [every event that Nastia did]]].
Embedded reading: did = win...
Matrix reading: did = wanted to win...
b. Shawn [said that she [won [every event that Nastia did]]].
Embedded reading: did = won...
Matrix reading: did = said that she won...

In (13a), ACD is embedded in a non-finite clause; in (13b), ACD is embedded
in a finite, or tensed, clause. While the sentence in (13a) is uncontroversially
ambiguous, allowing for both the embedded and matrix readings, the availability
of the matrix reading for (13b) has, until recently, been seen as ruled out, or at
the very least deemed highly questionable, because of a boundary introduced by
the tensed clause (Farkas 1981; Hornstein, 1994; Larson & May 1990; May 1985).
However, the contribution of data presenting children’s interpretations of these
sentence types, which are subsequently observed in adults as well, has been key
to revisiting the influence (or lack thereof) of the tensed clause boundary, the
range of possible readings generated by the grammar, and the status of the matrix
reading for (13b).
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The third case study is comparative constructions involving pronominal refer-
ence, as shown in (14a-b).

(14) a. More players encouraged him
b. He,

7 to talk to Alicia than to Bradyj’s teammate.

j §ave more attention to the coach than to Bradyj’s teammate.

In both (14a-b), there is elided material between the head of the standard phrase
signaled by than and to (roughly, in (14a): [d-players encouraged him to talk], and
in (14b): [he gave d-much attention]). And in both instances, there is a pronoun in
the site of the ellipsis. This pronoun - even while absent on the surface - stands in
a particular syntactic (c-command) relation to the R-expression at the end of the
sentence, leading it to be interpreted as not standing in a coreference relation with
that individual (Bhatt & Takahashi, 2011; Lechner, 2004).! What’s more, the elided
pronoun should be interpreted in the same way as the overt pronoun preceding it.
Interestingly, children appear to be unhindered by these constraints. Thus, there
appears to be something happening behind the scenes with these elided pronouns,
leading us to question children’s representations of these comparative constructions
and speculate about how this unpronounced pronoun is being interpreted.

In the sections that follow, I will present these three case studies in turn. For
each, I will summarize the theoretical background in slightly more detail than above
and present relevant evidence from experimental investigations in child language
that speaks to children’s interpretation of the target sentences and the nature of the
child and adult grammar.

3. Case 1: Questions involving wh-phrases and universal quantifiers
3.1 Theoretical background

Our first case of special forces operations in acquisition comes to us from questions
in which a wh-word interacts with universal quantifier, as shown in (12), repeated
here. In (12a), the quantifier is in subject position, while in (12b), it is in object
position. This difference in syntactic position is critical for the availability of certain
answer types.

1. Follow-up psycholinguistic investigations with adults by Gor and Syrett in which prosody
has been manipulated reveals that a significant percentage of participants (and I) find (a) accept-
able under a co-construal reading, given focus on Alicia and teammate, thereby giving rise to a
so-called ‘grammatical illusion’ that flies in the face of what structural relations would predict is
possible.
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(12) a. Which musical piece did [every/each] gymnast select?
b. Which gymnast performed [every/each] routine?

As stated earlier, (12a) allows for both a ‘single answer’ and a ‘pair-list answer’, as
shown in (15).

(15) Question: Which song did [every/each] gymnast select?
Single Ans.: song X
Pair-list Ans.: gymnast A selected song X, B selected Y, and C selected Z.

(12b), however, only allows for the pair-list answer when the quantifier is each,
although some speakers might consider this judgment marginal.

(16) Question: Which gymnast performed [every/each] routine?
Single Ans.: gymnast X
Pair-list Ans.: gymnast A performed routine X, B performed Y, and C per-
formed Z.

This difference between the subject and object quantifier questions arises, because
in order to generate the pair-list reading, the universal quantifier must take scope
over the wh- phrase. This can happen if the phrase undergoes covert movement via
QR to take scope over the wh- phrase, as discussed earlier. Thus, children’s ability
to provide or accept a pair-list answer is evidence of the presence of QR in their
grammar. However, as we have also discussed, the wh- phrase also moves — overtly
and prior to the covert movement - to the specifier of the Complementizer Phrase.
Under one account (May 1985, 1988), the problem is that in the subject quan-
tifier questions, the path of movement of the quantified phrase is nested within
the movement of the wh- phrase in object position to spec, CP, as shown in (17).
However, with the object quantifier questions, the paths cross, as shown in (18).

(17) Which song did [every/each] gymnast select?
[cp Which song; [1p every gymnast; [1p t; [select [pp t;]1]]]
rt |

(18) Which gymnast performed every routine?

[cp Wh%ch gymnast; [1p every routine; [1p t; [performed [qnp t; 111]]
t | |
T

Under another account (Chierchia, 1993), the problem is not that the paths cross,
but rather that the quantified object phrase must cross over the pronominal trace
left by the wh- phrase, which gives rise to a Weak Crossover Violation (Postal, 1971;
Wasow, 1972).
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However, this cannot be the whole story, since object quantifier questions do
seem to allow for pair-list answers when the quantifier is each. Agiiero-Bautista
(2001) accounts for this state of affairs by arguing that the QNP headed by each
QRs to a higher position than one headed by every (Beghelli, 1997; Beghelli &
Stowell, 1997; Szabolcsi, 1997), a reflection of its strong distributivity (Tunstall,
1998; Vendler, 1962). As a result, the wh- phrase in subject position can take scope
under the quantifier, even after reconstructing to its base position inside the VP.

So, the state of affairs is this: subject quantifier questions allow both single an-
swers and pair-list answers for both every and each QNPs, while object quantifier
questions allow single answers for both every and each QNPs but only pair-list an-
swers with each QNPs. If children access pair-list answers, they must be accessing
a representation in which the quantifier outscopes the wh- phrase. Furthermore,
if they allow for pair-list answers in certain instances (with subject quantifier
questions and with each object quantifier questions), but not in other (with every
object-quantifier questions), then this would demonstrate a knowledge of the struc-
tural and lexical factors that influence the availability of certain question-answer
pairings.

3.2 Evidence from child language acquisition

Previous research by Roeper and de Villiers (1993) showed that children overpro-
duce pair-list answers in response to both subject and object quantifier questions.
However, there is a catch: Roeper and de Villiers had included who as the wh-phrase
in their linguistic stimuli, and since who is not marked for number, it could have in-
duced pair-list answers by leaving open the possibility that it referred to a plurality.
Moreover, the scenarios employed by Roeper and de Villiers seemed to have made
the single answer difficult to access — an observation followed up on in experimen-
tal work by Yamakoshi (2002). In turn, Yamakoshi’s research highlighted the fact
that responses provided by children should be analyzed carefully, as they may be
constrained by production and/or subject to a conversational maxim to be concise.
That is, responses that are not complete pair-list answers as in (16) may as yet be (at-
tempts at) pair-list answers and not single answers. Thus, the previous literature had
left open the question of whether or not children do in fact overproduce pair-list
answers, and whether or not they display a subject-object asymmetry, but had not
addressed the question of whether the type of universal quantifier interacting with
the wh-phrase made a difference on the rate of pair-list answers.

Achimova et al. (2013) and Achimova et al. (2017) were interested in investi-
gating precisely these questions. In our experimental paradigm, participants (adults
and children age four to five) viewed a series of animated stories, each of which was

printed on 2/10/2023 7:11 AMvia . All use subject to https://ww. ebsco. conlterns-of -use



Chapter 12. Overt, covert, and clandestine operations 285

followed by a question about the events that had transpired, posed by a puppet. In
each story, there were three characters and three objects. Each of the three charac-
ters interacted with one of the objects, and then two moved on separately to inter-
act with one of the two other objects (e.g., friends playing board games, or eating
different flavors of ice cream). Target questions were subject and object quantifier
questions of the form in (12), presented within a session, and participants were
randomly assigned to a condition in which they heard questions with either every
or each. Children’s response to the puppet’s question was transcribed and analyzed
for its status as a single or pair-list answer. Given previous findings that children
often do not produce complete pair-list answers, non-single answers were further
subcategorized based on whether they were (non-) exhaustive, involved pairings
or lists of single entities, or listed the correct or incorrect entities.

Adults consistently produced pair-list answers to subject and object quantifier
questions with each, but single answers to subject and object quantifier questions
with every (even though pair-list answers were licensed when the quantifier ap-
peared in subject position). Thus, adults did not exhibit a subject-object asymmetry.
However, since they had the choice to respond with either a single or a pair-list
answer in some circumstances, a choice to respond with a single answer with every
does not mean that a pair-list answer is barred. What is interesting is that the
pair-list answer was produced for object-quantifier questions with each. The pattern
displayed by children was strikingly different: children allowed pair-list answers for
both every and each in subject position, and preferred single answers for all object
quantifier questions. Thus, relative to adults, they overproduced pair-list answers in
response to every subject quantifier questions and underproduced pair-list answers
in response to each object quantifier questions.

The emerging picture from Achimova et al. (2013) and Achimova et al. (2017)
is that children are sensitive to the structural position of the quantifier and exhibit
a subject-object asymmetry, but do not appear to be sensitive to the type of quan-
tifier — and specifically, its potential requirement of strong distributivity. Thus, they
allow the quantifier and wh-phrase to interact in the abstract representation in such
a way as to license a pair-list answer, interacting with the structural constraints,
but lack the lexical knowledge that adults have about differences among universal
quantifiers. The path of language development must then involve children enrich-
ing the lexical entries for each in such a way that not only distinguishes it from
every, but that means that its strongly distributive nature allows it to give rise to
pair-list answers in both subject and object position. The next case study comple-
ments this one in illustrating the similarity between children and adults in their
syntax-semantics representations.
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4. Case 2: Embedded antecedent-contained deletion (ACD)
4.1 Theoretical background

The second case of special forces operations comes from research on embedded
ACD as illustrated in (13), repeated here.

(13) a. Shawn [wanted to [win [every event that Nastia did]]].
Embedded reading: did = win...
Matrix reading: did = wanted to win...
b. Shawn [said that she [won [every event that Nastia did]]].
Embedded reading: did = won...
Matrix reading: did = said that she won...

As described above, the QNP every event that Nastia did must undergo QR for
reasons of type mismatch, but in order for the instance of VPE to be interpretable,
the QNP hosting the ellipsis site must raise out of its antecedent in order to be
parallel in form to that antecedent and copy in the information provided by the
antecedent for interpretation.

In both (13a) and (13b), there are two VPs (one embedded in the other), and
therefore (in principle) two possible antecedents. In order to target the matrix VP
as the antecedent, the QNP would have to move out of both the embedded and
the matrix antecedent so that it is no longer contained in its antecedent. Now, in
(13a), ACD is embedded in a non-finite clause, while in (13b), ACD is embedded
in a finite, or tensed, clause. The problem that seems to be presented by the latter
situation is that the tensed clause has been claimed to present a boundary to covert
movement (Farkas, 1981; Hornstein, 1994; Larson & May, 1990; May, 1985). Thus,
while in both (13a) and (13b) the embedded antecedent can be targeted, it has been
thought that the matrix antecedent can only be targeted in (13a), since in (13b), the
QNP cannot escape the matrix VP and therefore cannot target it as an antecedent.

4.2 Evidence from child language acquisition

Syrett and Lidz (2011) were interested in investigating whether children are able to
access both the embedded and matrix readings of sentences such as these, with the
goal of determining whether children’s QR operation was constrained or not. The
prediction was that if children can only target the shortest, or nearest, landing site,
then they should only be able to access the embedded reading of such sentences.
Under the theoretical assumption that the matrix reading is available for when
ACD is embedded in a non-finite clause and not available when it is embedded in
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a finite clause, the prediction would be that the matrix reading would be available
in the former case, but not the latter.

Syrett and Lidz administered a truth value judgment task (Crain & Thornton,
1998) to both adults and children. In each trial, an experimenter acted out a sce-
nario with toys, at the end of which a puppet (who had watched the story unfold
alongside the child) delivered a target statement, which the children were asked to
evaluate. If the puppet’s statement was correct, he was rewarded with his preferred
sweet; if it was incorrect, he was given something less desirable. There were two
experiments involving embedded ACD. In Experiment 1, participants heard sen-
tences with the structure in (13a); in Experiment 2, they heard sentences similar to
(13b). In each, participants were randomly assigned to a condition in which either
the embedded or the matrix reading of the target sentence was favored in the story.

In an example story in Experiment 1, Kermit the Frog has two set of cars: an
old set he has driving many times and is tired of driving, and a newer set he has just
received for his birthday and is not yet allowed to drive. Miss Piggy is interested in
his cars, and asks him to drive them. Kermit complains, because in order to oblige, he
is stuck driving the old cars, which he does not want to drive. He drives each of these
grudgingly. Thus, participants see that there are cars that Kermit drives, but does not
want to drive (the old ones), and cars that he wants to drive, but does not drive (the
new ones). After Kermit drives the cars, he gives Miss Piggy the choices of which
cars she would like to drive. In the condition favoring the embedded VP reading,
she expresses an interest in the old cars, and in the condition favoring the matrix
VP reading, she expresses an interest in the new cars. (19) illustrates this difference.

(19) Miss Piggy wanted to drive every car that Kermit did.
a. Embedded VP: (drive)
b. Matrix VP: (want to drive)

In a minimally different experiment, after Kermit drives the cars, their friend Fozzie
Bear expresses an interest in driving a set of cars. They decide to play a game in
which Miss Piggy and Kermit will leave for a few minutes, and in their absence
Fozzie will drive a set of cars, Miss Piggy and Kermit will return, and they will then
guess which cars Fozzie drove. Participants never actually see Fozzie drive any cars.
When Miss Piggy and Kermit return, Kermit guesses first, and says that Fozzie
drove the cars that Kermit did not drive (the new ones). The two conditions then
diverge based on what Miss Piggy guesses. In the condition favoring the embedded
VP reading, Miss Piggy guesses that Fozzie drove the cars Kermit drove (the old
ones), while in the condition favoring the matrix VP reading, she guesses that he
drove the cars that Kermit also guessed that he drove (the new ones). The target
sentence and the two possible interpretations are illustrated in (20).
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(20) Miss Piggy said that Fozzie drove every car that Kermit did.
a. Embedded VP: (drive)
b. Matrix VP: (say that Fozzie drove)

Remarkably, Syrett and Lidz found that not only were children able to access both
the embedded and matrix reading for (19), but they were also able to do so for
(20). Adults also accessed both the embedded and matrix reading for (19), and
largely resisted the matrix reading in favor of the embedded reading in (20), but a
small cohort of adults did access this reading. Here lies the conundrum: if children
are overly permissive in their QR and allow it to move beyond a tensed clause
boundary to access a matrix reading that is barred by the grammar, they are over-
generating interpretations, and producing a superset of those produced by adults.
This poses a challenge from the perspective of learnability (Berwick, 1985; Gold,
1967; Manzini & Wexler, 1987; Pinker, 1989). At some point, children would have
to learn that this reading is ungrammatical, and prune it from their grammar to
be more conservative, but what kind of evidence could lead them to filter out a
matrix reading of ACD sentences? How often do they encounter such sentences,
and what would be the universally available evidence for this shift? This pattern of
results lead Syrett and Lidz to entertain the possibility that there is not, in fact, an
arbitrary clause-boundedness constraint on QR.

This possibility was pursued in subsequent work exclusively targeting adult
participants, in order to probe the availability of the matrix reading of sentences
in which ACD was embedded in a finite clause, which should impose a barrier to
movement, if previous theoretical claims are correct. Already, however, there was a
hint that this might not be the case, for reasons reviewed in Syrett (2015a, b). Syrett
(2015b) administered an experiment that was similar in design to those with a finite
clause presented in Syrett and Lidz (2011), with a few key changes in design. First,
since the experiment was geared towards adults, participants were presented with
animations on slides, rather than toys (still accompanied by narration). Second, the
sentences were modified in order to facilitate the processing of them: the comple-
mentizer preceding the embedded clause was removed, and a pronoun appeared as
the embedded clause subject instead of a proper name, as shown in (21).

(21) Woody said jumped over every frog that Jessie did

Finally, and crucially, elements of the discourse signaled the focus on the reporting
(i.e., what the characters guessed), rather than the actual actions (e.g., the jumping
events).

This time, and in two separate experiments, adults robustly accessed the matrix
reading of the target sentences. While the rate of accessing this reading was as low
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as 37% in some trials, it was high as 95% in others. Indeed, across the majority of
cases, adult participants accessed the matrix reading, and provided unambiguous
justifications for why they did so, in the context of the story. These findings were
elaborated upon as Syrett (2015a) pushed the boundaries even further, investigating
whether adults could not only allow the QNP to raise out of the matrix VP, but
travel even further to scope over an indefinite in subject position, as in (22) - a
possibility spelled out in theoretical work by Cecchetto (2004).

(22) Someone said could jump over every frog that Jessie did

Here, too, adults demonstrated a robust ability to access the reading that would
require the QNP to have raised out of the matrix VP to take scope not only over
the matrix verb, but also the indefinite subject. It appears that the manipulations
of the linguistic stimuli (i.e., the lack of complementizer and type of embedded
subject), and the structured support for the matrix and extra wide scope readings
in their respective discourse contexts influenced the accessibility of these readings
for adults, who might otherwise be constrained by reasons of economy to raise the
QNP only as far as it would need to go to generate a licensed interpretation (i.e.,
perform the ‘shortest move’) (Fox, 1995a, 2000).

Thus, what started as a query into the nature of QR in the child grammar trans-
formed into a series of experiments in which robust empirical evidence indicated
that we should abandon the assumption that there is an arbitrary boundary im-
posed by tense preventing QR out of a finite clause. Thus, it appears that the covert
operations launched in the child grammar are highly similar in nature to those in
the adult grammar, and there is no learnability challenge to be addressed. Here, the
judgments of four-year-olds prompted a series of experiments resulting not only
in a simplified picture of language acquisition, but also a better understanding of
the adult grammar.

The third case study, however, does just the opposite. It highlights a situation
in which children unexpectedly diverge from adults in the interpretations they
access, and demonstrate that there may be a clandestine operation available in
their grammar, which they perform, which adults are not performing in the same
sentences. But of course, since this is a clandestine operation, the evidence for it is
not immediately apparent, because it is very cleverly orchestrated behind the scenes.
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5. Case 3: Pronominal reference in comparatives
5.0 Theoretical background

The third case study thus brings us to evidence for a clandestine operation: one
where you have no idea that it is being carried out, or by whom. Such a case comes
to us from children’s interpretations of comparative constructions involving pro-
nominal reference, as in (23). In each of these examples, there is a pronoun in the
matrix clause. In (a) and (b), it appears in the object position, and in (c), it appears
as the subject.

(23) a.  More blocks connected him,, jto Minnie than to Flynn,’s horse.
b.  Nemo delivered more presents from him;, , to Flounder than to Eric;’s dog.
c. She*i/j gave more cones to Winnie-the-Pooh than to Sleeping Beauty,’s
godmother.

As is common in comparatives, there is material elided in the standard clause, as
is (albeit roughly) illustrated in (24). The content of this elided material is crucial
for the interpretation of the comparative construction.

(24) a. More blocks connected him,, jto Minnie than
[blocks connected him _ ... | to Flynn,’s horse
b.  Nemo delivered more presents from him,, jto Flounder than
[Nemo delivered presents from him _ ... Tto Eric;s dog.
c. She... gave more cones to Winnie-the-Pooh than
[she gave cones] to Sleeping Beauty,’s godmother.

i
= matrix she
In each of these instances, the position of the pronoun in the elided clause is such
that it ‘c-commands’ the name (R-expression) in the standard clause. This relation
prevents the pronoun and the R-expression from being coreferential, since the
R-expression cannot be bound by a pronoun c-commanding it (Chomsky, 1981;
Lasnik, 1976; Reinhart, 1976). That is not the case with the sentences in (25), since
the elided pronoun does not c-command the R-expression.

(25) a. More lambs walked from Belle to him, ji than
(lambs walked] from Harris,’s brother [to him
b. King Triton gave more lizards to her, ji than
Olivia,'s mother [gave lizards to her

= matrix him] :

= matrix her] :

In addition, as indicated in each instance above, the pronoun in the elided stand-
ard material should be interpreted in exactly the same way as the pronoun in the
matrix clause.
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Now, this is not always the case with pronouns appearing in ellipsis. In the case
of VPE in which a pronoun appears, there is the possibility of either strict or sloppy
identity, as shown in (26).

(26) Olivia, gave a present to her; mother, and Minniej did, too.
a.  strict identity: ...and Minnie, gave a present to her; mother, too
b. sloppy identity: ...and Minnie; gave a present to her; mother, too

It is not entirely clear what disallows similar ‘sloppy’ reference in the case of the
comparative constructions above. It is the case that the structures in (24) differ
from those typically appealed to in order to illustrate the phenomenon of sloppy
identity; in the latter, the R-expression binds the pronoun, as in (26). In addition, in
(24) and (25), there is no ‘functional’ relationship, as there is in (26) for ‘mother of
x. However, even when both do hold, there is still a strong preference at least that
the pronouns be interpreted parallel, which seems to be stronger when the VPE is
not overtly signaled in the sentence, as shown in (27).

(27) a. Olivia, gave more presents to her, mother than Minnie.
b. Olivia, gave more presents to her, mother than Minnie did.

Regardless of whether or not the two pronouns must always be interpreted the same
way in any or all of these cases, the examples in (23) and (25) make it clear that this
phenomenon goes beyond classical instances of sloppy identity, and that the pro-
noun absolutely cannot be interpreted as freely as it might in other cases of elided
content. Returning to the issue of learnability, it is also not clear what would indicate
to children acquiring language that such ‘sloppy’ reference is allowed with VPE but
something like that is not in these other comparatives. In fact, this is precisely the
puzzle that arises when we consider the results of an experiment conducted by Gor
& Syrett (2015) with children and adults.

5.2 Evidence from child language acquisition

Gor and Syrett (2015) were initially interested in determining whether children and
adults performed as predicted by the theoretical literature and rejected coreference
in sentences where the elided pronoun c-commands the R-expression in the stand-
ard. However, an unexpected pattern surfaced in the behavioral responses of the
child participants in our experiments, which bears on how the elided material was
interpreted. We will therefore focus less here on the results that bear on the question
of c-command and coreference (although we will give a nod to them), and instead
pay closer attention to the pattern of responses that bears on the interpretation of
the elided pronoun and whether it would be coindexed with the overt pronoun.
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To determine how children (age four and a half to six) and adults interpret the
target sentences in (23) and (25) above, and whether structural constraints guided
these interpretations, Gor and Syrett administered an experimental task incorpo-
rating an act-out procedure. Each test trial was set up as a truth value judgment task
right up until the delivery of the target sentence. One experimenter set some props
on the table in front of the participant, and told a brief story about them. A puppet
(played by a second experimenter) watched the story alongside the child. Each set
of props and each story involved four characters, two of whom were intended to be
made salient as possible referents for the pronoun appearing in the target sentence.
At the end of the story, the experimenter delivered the target sentence. Then, in-
stead of having the participant assess the truth value of the proposition expressed
by this utterance in the context, the puppet repeated the target sentence, and asked
the child to configure the props so that they made the target sentence true. (Adults
only interacted with an experimenter, not a puppet.)

For example, for sentence (23c) repeated here as (28), the story involved the
friends Sleeping Beauty and Hello Kitty who had some toy cones, which they de-
cided to distribute to Winnie-the-Pooh and Sleeping Beauty’s godmother. There
were therefore two salient candidate antecedents for she (Sleeping Beauty and Hello
Kitty).

(28) She*i/j gave more cones to Winnie-the-Pooh than to Sleeping Beauty,’s
godmother.

Because of the structural c-command relation in the sentence, she and Sleeping
Beauty cannot be coreferential, since the pronoun in subject position c-commands
the R-expression in the standard, so she must be coreferential with Hello Kitty, and
not with Sleeping Beauty. Since the elided pronoun must be interpreted in the same
way as the overt pronoun, the elided she should be also interpreted as Hello Kitty.
Thus, the scene acted out in the end should have it so that Hello Kitty gives more
cones to Winnie-the-Pooh than she gives to Sleeping Beauty’s godmother.

Unexpectedly, across trials and a significant percentage of the time, children —
but not adults — acted out the final scene so that both Sleeping Beauty and Hello Kitty
gave out their cones, and the number of cones that Hello Kitty gave to Winnie-the-
Pooh was greater than the number that Sleeping Beauty gave to her godmother, or
in a way that the number of cones that Sleeping Beauty gave to Winnie-the-Pooh
was greater than the number that Hello Kitty gave to Sleeping Beauty’s godmother
(an configuration that was surprising, since it violates c-command constraints)). In
some cases, when props were re-set, and children were asked to act out the sentence
again, they provided clear justifications as they placed the props on the table in a
particular configuration, indicating that the interpretation they were accessing was
similar to the one captured in (29) or (30).
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(29) She _ 10 Kity §2V€ more cones to Winnie-the-Pooh than
[She _ §jeeping Beauty 82VE CONes] to Sleeping Beauty’s godmother.

(30) She_ g...; gave more cones to Winnie-the-Pooh than
= ping Beauty

[she _ a0 Kitry §2Ve cones] to Sleeping Beauty’s godmother.

Indeed, as Gor and Syrett noted, this response pattern was not rare by any means:
19 of the 26 child participants acted out such a scene at least once out of the five
test trials. The adults did not do so.

In a follow-up experiment with 18 new children, the experimenters modified
the story slightly so that it was clear that only one of the two characters should be
distributing the cones (or performing whatever action was indicated in the story).
Still, approximately half of the children still provided what Gor and Syrett have
termed the ‘two-giver response’. That is, even though the story made clear that only
one of the two girls should distribute the cones, children still made both characters
do so, and compared the quantities across the two instances of giving by different
givers to different recipients.

Had we not administered an act-out task, we never would have known that
such an interpretation of these sentences existed. Linguistic theory would not have
led us to predict this response pattern. Moreover, without a methodology such as
this, many other frequently-used methodologies in child language research would
have masked this response pattern. A forced choice task that targets c-command
as a contributor to coreference constraints would have compared two scenes to
determine the referent for the pronoun (one in which Sleeping Beauty gave more
cones to Winnie-the-Pooh than to her Godmother and another in which Hello
Kitty gave more cones to Winnie-the-Pooh than to Sleeping Beauty’s Godmother),
and never would have included the ‘two-giver’ scene as an option. Even if it had, if
children had selected one of the other scenes instead of this one, that would not tell
us that this interpretation was unavailable - just that it was dispreferred relative to
the other scenes. A truth value judgment task would have favored the ungrammat-
ical response (Sleeping Beauty giving more cones to Winnie-the-Pooh than to her
Godmother) in order to elicit rejections from the children, and also never would
have involved the two-giver scene as a comparison of quantities across rather than
within subjects. Appealing to the terminology of this chapter, one could say that we
would have had no idea that children are capable of conducting such a clandestine
operation, had we not convinced them to leak their intelligence in an act-out task.

In this case study, we have thus observed children accessing an unexpected
interpretation relative to the adult grammar, leading us to ponder exactly what the
nature of their representation is, and how they arrive at the adult state. The question
arising from the pattern exhibited by the children is what allows their grammar to
generate such a response. Gor and Syrett entertained one possibility: that instead
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of a coindexed pronoun in the elided material, children’s representation instead
has a function in this slot, mapping individuals to individuals, each represented
by a variable. Such a representation, modeled after cases of functional, or E-type,
pronouns (Evans, 1977, 1980; Elbourne, 2001, 2005; Heim, 1990), would allow
the interpretation of the recipient to co-vary with the giver. Thus, the situation is
similar in interpretational output to sloppy identity, but does not arise for the same
reasons. If indeed children are accessing such a representation, we must ask what
prompts the developmental shift in the interpretation of pronouns, and what bars
such functional pronouns and ‘sloppy’ reference in the adult representation.

6. Conclusion

I began this paper by appealing to terminology from U.S. special forces — overt,
covert, and clandestine operations - in order to discuss a particular set of case
studies from child language studies that employ one or more of these operations.
My goal was to demonstrate that investigating how these operations are carried out
in the child grammar is beneficial not only from the point of language acquisition,
but also from the point of better understanding the adult grammar (the end state).

The first case study was an investigation into whether children produce sin-
gle or pair-list answers in response to wh-questions involving a universal quanti-
fier — sentences that involved both overt and covert operations. There we saw that
children demonstrate an expected structural subject-object asymmetry in their
response pattern and that adults allowed pair-list answers not only with subject
quantifier questions, but also those with each as the object quantifier. Both findings
are in line with the theoretical predictions. Where children diverged from adults,
however, was in the treatment of each, where they undergenerated pair-list answers.
Thus, we learned that children’s lexical representations of this quantifier are not yet
adult-like in this realm.

The second case study was an investigation of children’s ability to access multi-
ple interpretations of sentences with ACD embedded in either a non-finite or finite
clause - sentences involving multiple covert operations. Children’s ability to access
seemingly ungrammatical interpretations posed a learnability problem, prompting
further investigations into adult interpretations. Those subsequent experiments
revealed that adults, too, access such interpretations, thus leading to revisiting the
state of the relevant theory and the status of supposed constraints on movement.
The combined pattern of responses across children and adults presents a more
fine-grained picture of the adult grammar and a more parsimonious description
of the path of language development.
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The final case study was an investigation of children’s interpretation of compar-
ative constructions featuring an elided pronoun that stood in a particular relation
to an R-expression in the standard clause - sentences that involved covert and
clandestine operations. Here, children demonstrated an ability to access a rather
unexpected interpretation, leading us to ask how they represent elided material,
and how they could come to be adult-like. Unlike the last case study, these results
do pose a learnability puzzle: how do children come to represent elided pronouns
correctly, and impose limits on ‘sloppy’ reference or functional interpretation?

Combined, these studies illustrate two main take-away points. First, there are
abstract grammatical mechanisms at work in children’s grammar, which allow them
to generate a host of interpretations. These mechanisms, which appear to be largely
adult-like, interact with other lexical and structural material. Second, experiments
in language acquisition have value beyond determining the nature of the child
grammar and the path of language development. They can also lead to a better
understanding of the adult grammar, and our linguistic competence.
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CHAPTER 13

Developmental insights into gappy phenomena

Comparing presupposition, implicature,
homogeneity, and vagueness

Lyn Tieu', Cory Bill', Jérémy Zehr', Jacopo Romolit"
and Florian Schwarz!

iWestern Sydney University / iCentre of Excellence in Cognition and its
Disorders, Macquarie University / iUniversity of Pennsylvania /
VUlster University

In natural language, we encounter various sentence types that, under certain cir-
cumstances, are evaluated as neither true nor false. For instance, it is intuitively
difficult to assess the truth value of a sentence whose presupposition is not satis-
fied in the context. A common theoretical approach is to characterize the status
of such sentences with a third value of one kind or another. In this chapter, we
consider children’s acquisition of four linguistic phenomena that can give rise to
‘gappy’ judgments that correspond neither to True nor False: scalar implicature,
presupposition, homogeneity, and vagueness. We discuss how young children’s
interpretations of such sentences can provide insight into how these phenomena
should be treated within semantic theories.

Keywords: scalar implicature, presupposition, homogeneity, vagueness, truth
value gaps

1. Introduction

In the formal study of meaning, the notion of truth conditions - the conditions
under which a sentence is true - plays a crucial role: to know the meaning of a
sentence like (1) is to know under what conditions (1) would be true. A speaker of
English can be expected, for instance, to recognize that (1) is true in a context in
which it is in fact raining and false if it is not. Such a speaker can provide a truth
value judgment for (1) on the basis of its truth conditions and knowledge about the
situation in which (1) is evaluated.

(1) Itisraining.

httg)s ://doi. org/1o 1075/t1lar 24. 13tie
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In order to understand whether children understand sentences in an adult-like
way, one common methodology involves targeting children’s knowledge of the
conditions that must hold in order for the sentence to be true. For instance, the
Truth Value Judgment Task involves presenting young children with short stories,
after which they must judge whether a sentence is true or not given the events
that unfolded in the story (Crain & Thornton 1998, 2000). This task has been used
successfully with children as young as three years of age, to test their knowledge of
a range of syntactic and semantic phenomena.

But now consider the sentence in (2), which is superficially not a huge leap
from (1).

(2) TJack knows it is raining.

Whether or not it is actually raining not only has a bearing on whether the sentence
is true or false, but also on whether it can be uttered felicitously. The standard idea is
that the sentence presupposes that it is raining, and asserts that Jack has knowledge
of this state of affairs. In a context in which it is raining, we can evaluate whether
(2) is true or false, depending on Jack’s knowledge state. However, in a context in
which it is not raining, the presupposition of the sentence is not satisfied, and it is
intuitively more difficult to assess what the truth value of the sentence should be. A
common theoretical approach to dealing with such cases of presupposition failure is
to characterize the status of the sentence with a third value of one kind or another.

In addition to presupposition failure, there are various other phenomena in
natural language that cause sentences to be neither clearly true nor clearly false in
a given state of affairs. In this chapter, we will consider four such cases, and argue
that young children’s interpretations of sentences in such situations can provide
insight into how these phenomena should be treated in a semantic theory of the
adult grammar. We will begin by introducing the four phenomena, as well as an
adult psycholinguistic study that will serve as a starting point for our discussion of
the acquisition studies.

11 The phenomena

The phenomena we will address are presupposition, scalar implicature, homoge-
neity, and vagueness. Let us begin by considering examples of each that will be
pertinent to our discussion of the acquisition studies. First, imagine a scenario in
which Jack was a spectator at a race but never actually ran in the race. In such a
scenario, the sentence in (3) is neither clearly true nor clearly false.

(3) Context: Jack did not run in the race.
Sentence: Jack stopped running.
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Such cases are standardly treated as examples of presupposition failure. Assuming
the verb stop in (3) triggers the presupposition that Jack was running previously, the
sentence is neither clearly true nor false when the presupposition is not satisfied.

Another example of lack of clear Truth or Falsity, much more widely studied
in the developmental literature, involves the use of scalar terms. While the literal
meaning of the sentence in (4) is in principle compatible with a situation in which
four out of four apples are red, adult speakers nevertheless generally find the sen-
tence to be a dissatisfying description of the situation, which often leads to the
rejection of the sentence.

(4) Context: Four of four apples are red.
Sentence: Some of the apples are red.

This is usually taken to be the case because the sentence in (4) triggers the scalar
implicature that Not all of the apples are red (Grice 1975). When the literal meaning
of the sentence is true but the implicature is false, an oddness arises (for discussion,
see Magri 2009, 2014).

A third case involving lack of clear Truth or Falsity involves so-called homo-
geneity effects that arise from the use of plural definite descriptions. In a scenario
where two out of four apples are red, neither the positive (5a) nor the negative (5b)
appear to be clearly true, or clearly false.

(5) Context: Two of the apples are red and two of the apples are green.
a. Sentence: The apples are red.
b. Sentence: The apples aren’t red.

Finally, certain instances of vague predicates also give rise to a similar effect. Vague
predicates are typically described as having fuzzy boundaries and, as a consequence,
itis possible to observe borderline cases within these fuzzy regions. As illustrated in
(6), “big” appears to be a vague predicate (it is not clear what precise size is required
to qualify as big), and a bear that is slightly above average-sized can constitute a
borderline case for “big”. In turn, the sentences in (6) are neither clearly true nor
clearly false.

(6) Context: The bear is slightly above average-sized.
a. Sentence: The bear is big.
b. Sentence: The bear is not big.

The examples above provide us with four kinds of sentences that, in certain situ-
ations, do not correspond clearly to either of the two truth values True and False.
Following terminology in Cremers, Kriz, & Chemla (2015), we will refer to the
contexts described above as ‘gappy’ contexts, and the sentences that they render
neither true nor false, as ‘gappy’ sentences.
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1.2 The starting point

Each of the phenomena outlined in Section 1.1 has been studied in great detail
in previous theoretical research. While we describe them in a uniform way with
respect to the ‘gappiness’ that they can give rise to, much of the existing theoretical
research has investigated the phenomena independently of each other. One main
reason to consider children’s development of these phenomena together, however,
stems from some recent theoretical attempts to unify subsets of them; for instance,
Chemla (2009) and Romoli (2014) attempt to unify certain cases of presupposition
and scalar implicature, Magri (2014) attempts to unify scalar implicatures with ho-
mogeneity, and Zehr (2014) explores potential unifications of presupposition and
vagueness. These are areas where careful, theoretically informed empirical research
can be highly informative, and indeed recent experimental research has offered
new ways of empirically characterizing the relationships among these phenomena.
Such empirical methods and data are useful for assessing whether some or all of
the phenomena above should receive a unified treatment within linguistic theories.

One example of such empirical research is a study reported in Cremers, Kriz,
& Chemla (2015). These authors collected probability judgments from adult na-
tive speakers, using the treatment of gaps as a diagnostic for differentiating gappy
phenomena (the paper, dataset, and R analysis script for this study are availa-
ble online at: http://semanticsarchive.net/Archive/DZjNWYON/Cremers-Kriz-
Chemla-ProbasAndGaps.html). For example, participants would see contexts like
(7a), represented in the form of three cards: one card would contain a yellow square,
another would contain a green square, and the third would contain an orange circle.
Participants were told that one of these three cards would be selected at random.
The question was what the probability would be that the randomly selected card
would correspond to the one described by the test sentence, e.g., (7b). In our ex-
ample in (7), the presuppositional sentence in (7b) would be clearly true of the card
with the yellow square, and it would clearly be false if describing the card with the
green square. Importantly, the sentence would be gappy if it were meant to describe
the card with the non-square shape: the orange circle.

(7) a. Context: The card will either contain a yellow square, a green square, or an
orange circle.
b. Sentence: The square is yellow.

Participants were given a multiple choice task in which they had to select the prob-
ability of the sentence being true for the randomly selected card. The participants’
choice of probability would crucially reveal how the participant treated the gap case,
i.e. the orange circle in (7). For instance, if the participant decided the probability
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of selecting a yellow square was 1/3, then the gap case of the orange circle counted
as a failure to make (7b) true; that is, the sentence was considered false of the
orange circle, just as it was false of the green square. If the participant said the
probability was 1/2, then one could infer that for that participant, the gap case (the
orange circle) was ignored for the purposes of calculating the probability; only the
two squares were under consideration. But if the participant said the probability
of selecting a yellow square was 2/3, then the gap case presumably counted as a
success; that is, the sentence would be considered true of both the yellow square
and of the orange circle.

Analogously with the above example, Cremers et al. (2015) investigated how
participants treated potential truth value gaps associated with presupposition, im-
plicature, homogeneity, and vagueness. They found that implicature and presuppo-
sition patterned differently from each other and from vagueness and homogeneity,
whereas vagueness and homogeneity patterned together. That is, participants
treated ‘gappy’ instances of vagueness and homogeneity in the same way, whereas
they treated gappy instances of implicature and presupposition distinctly from each
other, and distinctly from the gappy instances of vagueness/homogeneity.

Such results are prima facie at odds with accounts that attempt to unify scalar
implicature and presupposition, such as Chemla (2009) and Romoli (2014). On the
other hand, the results also suggest a parallel between vagueness and homogeneity,
which is unexpected on both presuppositional (Gajewski 2005) and scalar impli-
cature (Magri 2014) accounts of homogeneity.

Psycholinguistic work with adults is one way to get at potential parallelisms and
differences among the various gappy phenomena. With successful experimental
designs and methods, researchers can draw out existing differences among the
phenomena, as reflected in different behavioral and/or processing measures from
adults. Yet another rich source of information that can allow us to get at the same
questions is child language data. Child language provides a useful tool for investi-
gating the nature of these semantic phenomena, and also has the potential to adju-
dicate between competing analyses. The time course of acquisition, for example, can
provide hints to common underlying interpretive mechanisms across phenomena.
In the remainder of this chapter, we will discuss recent studies that have turned
to acquisition to shed light on the potential connections between subsets of the
gappy phenomena described in Section 1.1. In particular, two recent studies have
respectively compared scalar implicature with presupposition, and homogeneity
with scalar implicature. We also describe how developmental data may shed light
on the potential connection between vagueness and presupposition.

For each study that we describe in the subsequent sections, we will begin
by introducing the two phenomena being compared, present a brief theoretical
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background, describe the relevant acquisition experiments, and end with the im-
plications of the study for the relevant theories. As we move through these studies,
we will touch upon questions (8a) and (8b), and in passing, (8¢).

(8) a. How are similarities and differences among gappy phenomena reflected
in child language?
b. Are young children sensitive to truth value gaps, or do they display strictly
bivalent truth values?
¢.  What methods allow us to tap into children’s sensitivity to truth value gaps?

2. Presupposition and implicature

Let us start with an experimental comparison of presupposition and implicature.
Bill, Romoli, Schwarz, & Crain (2016) set out to compare scalar implicatures such
as the one in (9) and presuppositional sentences such as the one in (10). The goal
of obtaining such comparative data was to test theories such as those put forth in
Chemla (2009) and Romoli (2014), both of which attempt to provide a unified
explanation for the two phenomena.

)

Not all of the giraffes have scarves.

a
b. - At least some of the giraffes have scarves
(10) The bear didn’t win the race.

«s The bear participated in the race

®

S

2.1 Theoretical background

The traditional perspective on scalar implicatures and presuppositions treats them
as very different from each other: scalar implicatures are traditionally considered
to arise from reasoning about the speaker’s intentions (see Grice 1975 and much
subsequent work), while presuppositions are typically analyzed as appropriate-
ness conditions to be satisfied in the conversational context (see Stalnaker 1974;
Karttunen 1974; Heim 1982, among others).

For presuppositions, the idea is that a sentence like (10a) is only felicitous in a
context in which the presupposition in (10b) is already assumed to be in the com-
mon ground (Stalnaker 1974; Karttunen 1974; Heim 1982, 1983; Beaver & Geurts
To appear). According to this perspective, presuppositions are always present in
sentences where their triggers (e.g., “win”) are used.

In some cases it appears possible to suspend the presupposition, as in (11a),
where the continuation directly contradicts the presupposition that the bear
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participated in the race. This suspension of the presupposition gives rise to a mean-
ing that can be paraphrased as in (11b).

(I1) a. Thebear didn’t win the race... he didn’t even participate!
b. It’s not true that the bear both participated in and won the race.

To account for this possibility of suspension, the approaches mentioned above
assume an extra mechanism, through which the presupposition is ‘locally accom-
modated’ in the scope of negation (Heim 1983; see also von Fintel 2008). The ap-
plication of this mechanism gives rise to the meaning paraphrased in (11b), which
is compatible with the continuation in (11a).

Turning to implicature, traditional approaches treat scalar implicatures as an
independent phenomenon, following works like Grice (1975) and Horn (1972).
On the traditional approach, the source of scalar implicatures involves general
principles that are invoked when we interact with each other in conversation, in the
following manner. Consider the implicature in (12b), which arises from the use of
“some” in (12a). The hearer will assume that the speaker is being as informative as
she can be. Given this, the fact that the speaker uttered (12a) rather than the more
informative utterance in (13) leads the hearer to infer that the speaker’s reason for
not uttering the stronger alternative containing “all” is that the speaker believes
this stronger alternative to be false. A further step of strengthening leads to the
conclusion that (13) must be false, hence the inference in (12b).

(12) a. Some of the giraffes have scarves.
b. > Not all of the giraffes have scarves

(13) All of the giraffes have scarves.

Implicatures also arise when strong scalar terms like “all” are embedded under
negation, as illustrated in (14). (14b) is referred to as an indirect scalar implica-
ture, and its derivation can be explained analogously with that of the direct scalar
implicature in (12): replacing the negated universal “not all” with a negated exis-
tential “not some” effectively yields the “none” alternative in (15). This alternative
is stronger than (14a), and when negated (It’s not the case that none of the giraffes
have scarves), yields (14b).

(14) a. Notall of the giraffes have scarves.
b. - At least some of the giraffes have scarves
(15) None of the giraffes have scarves.
In contrast to this traditional approach to scalar implicatures and presuppositions,

recent accounts of these inferences have attempted to bring them closer together. In
particular, some accounts treat certain presuppositions, such as the presupposition
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associated with the verb “win” (10b), as a scalar implicature of some kind (Simons
2001; Abusch 2002, 2010; Chemla 2009; Romoli 2012, 2014). The main argument
for this analysis comes from differences that have been observed between the pre-
supposition of “win” and those of other presupposition triggers, related to the ease
with which the different presuppositions can be suspended, and to their behavior
in quantificational sentences (see Abusch 2010 and Romoli 2014 for discussion).

The basic idea is that the inference (10b) is derived from (10a) as a scalar impli-
cature, following the same line of reasoning as above. On this approach, a stronger
alternative to (10a) is (16). Given that the speaker chose to utter the weaker (10a)
rather than the more informative (16), the hearer infers that the latter must be false,
deriving the inference in (10b).

(16) The bear didn’t participate in the race.

This approach unifies scalar implicatures like (12b) and (14b) with presuppositions
like (10b), deriving the two kinds of inferences using the same line of reasoning.
It therefore predicts that, everything else being equal, the two should display sim-
ilar developmental trajectories in young children. Of course, the assumption that
everything else is equal is crucial in formulating such uniformity predictions, and
indeed the assumption may turn out to be untenable in certain cases. Such cases
can nevertheless be informative for understanding the respective developmental
trajectories of two phenomena (see Tieu et al. 2016 for an example of how diver-
gent performance on standard implicatures vs. free choice inferences provides in-
formation about the role of lexical alternatives in children’s development of scalar
inferences). We turn next to a study that tested one such uniformity prediction for
scalar implicatures and presuppositions.

2.2 Experiment: Bill, Romoli, Schwarz, & Crain (2016)

Bill, Romoli, Schwarz, & Crain (2016) tested 20 monolingual English-speaking
adults and 30 monolingual English-speaking children on the interpretation of sen-
tences like those in (10), (12), and (14). The children were split into two age groups,
consisting of sixteen 4- to 5-year-olds and fourteen 7-year-olds. The experiment
used a covered picture task (Huang et al. 2013), with participants being shown a
series of scenes involving cartoon animals participating in races.

Each trial consisted of three pictures: a first picture that set the scene and
made the subsequent use of negation felicitous, and then two test pictures side by
side. On the left was a visible picture, and on the right was a covered picture (an
image that was hidden by a black box). The participant was presented with a short
description of the context picture, followed by a test sentence that participants
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were told described only one of the two test pictures (either the visible one or the
covered one). The participant’s task was to decide which of these two test pictures
the test sentence was describing, and then to provide a short justification for their
decision. In the covered picture task, the participant can only see one of two pos-
sible situations depicted; the participant cannot see what is hidden by the black
box. The rationale is that the participant will consider whether the visible picture
is an adequate match for the target sentence. If they can imagine a scenario that is
a ‘better’ match for the sentence — whether in terms of truth or in terms of felicity/
appropriateness — they should choose the covered picture.

Examples of Bill et al’s presupposition and direct scalar implicature targets are
provided in (17) and (18), respectively.

(17)  Context (Visible test picture): The bear is at home and did not participate in the race.
Sentence: The bear didn’t win the race.

(18) Context (Visible test picture): All of the elephants are holding balloons.
Sentence: Some of the elephants have balloons.

Crucially, the visible pictures in the test trials, while consistent with the literal
meaning of the test sentences, were incompatible with the relevant inference. For
example, the visible picture paired with (18) depicted all of the elephants having
balloons, and so was not consistent with the scalar implicature Not all of the ele-
phants have balloons. Selection of the covered picture on such trials was thus in-
terpreted as evidence for generation of the associated inference. The authors also
included control trials to make sure that participants were capable both of selecting
the covered picture and of selecting the visible picture, when these were consistent
with the relevant inferences.

Bill et al. (2016) reported that adults selected the visible picture in the pre-
supposition condition more so than in the scalar implicature condition; children,
in contrast, were more likely to select the covered picture in the presupposition
condition, compared to the scalar implicature condition. These results indicate that
neither group treated presupposition and scalar implicature alike.

2.3 Implications

The data reported in Bill et al. (2016) show that children and adults do not treat
presupposition and implicature alike. While children treat the two phenomena dif-
ferently from the way that adults do, however, the two groups nevertheless differen-
tiate between the two phenomena in their respective behavioral patterns. Children’s
selections of the covered pictures indicate that they generated the presupposition
at much higher rates than the scalar implicature interpretation. On the other hand,
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adults appeared to generate scalar inferences much more often, while in the presup-
position condition they responded as though the presupposition were not present.
Bill et al’s explanation of the presupposition results is that adults, but not children,
were able to locally accommodate the presupposition under negation, leading to
the interpretation in (19b).

(19) a. The bear didn’t win the race.
b. It’s not true that the bear both participated in and won the race.

As mentioned earlier, a unified approach to these phenomena would seem to pre-
dict that, all else being equal, participants might have computed the inferences at
similar rates across the two conditions. As we have seen, however, this prediction
was not borne out by the results. On the other hand, the present findings are more
in line with the traditional perspective, which treats presupposition and implica-
ture as distinct phenomena, derived through different mechanisms. This approach
is compatible with an asymmetry in participants’ behavioral responses to the two
kinds of inferences. Children access the basic meanings of the relevant sentences:
sentences containing scalar terms are interpreted literally, on the weak meaning of
the scalar expression, and sentences containing presupposition triggers are inter-
preted presuppositionally. Adults, on the other hand, can access derived meanings,
computing scalar implicatures from the scalar expressions, and accommodating
presuppositions locally under negation. As things stand, unified approaches cannot
capture this discrepancy between the two groups.

In sum, the developmental data reported in Bill et al. (2016) do not provide
support for analyses that unify the derivation of scalar implicatures and presuppo-
sitions; rather, they appear to favor treating the two distinctly. Minimally, unified
theories would have to be supplemented with additional assumptions.

3. Homogeneity and implicature

The next developmental comparison we turn to involves homogeneity and scalar
implicature. Sentences containing plural definite descriptions give rise to so-called
homogeneity effects (see, among others, Lobner 1987; Schwarzschild 1994; Breheny
2005; Gajewski 2005; Biiring & Kriz 2013; Spector 2013; Magri 2014). Imagine some
scenarios involving four colored toy trucks, as described in (20).

(20) Critical contexts
a. 4 of 4 trucks are blue
b. 0 of 4 trucks are blue
C. 2 of 4 trucks are blue
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The positive (21a) is clearly true in a context like (20a), while the negative (21b) is
clearly true in a context like (20b).

(21) a. 'The trucks are blue.
b. 'The trucks aren’t blue.

But there is a gap between these two possible situations, namely the case in (20c¢):
imagine that two of the trucks are blue and two are yellow. In such a context, the
positive (21a) and negative (21b) are considered to be neither true nor false, cor-
responding either to a third truth value or to none at all. Kriz & Chemla (2015)
provide experimental evidence for such a truth value gap. Their experiment, con-
ducted with adult English speakers, reveals that adults perceive sentences like (21a)
and (21b) as neither completely true nor completely false descriptions of contexts
that violate homogeneity, e.g., (20c).

3.1 Theoretical background

The earliest proposals regarding homogeneity treat it as a presupposition
(Schwarzschild 1994; Lébner 2000; Gajewski 2005). On such accounts, sentences
like (21a) and (21b) carry a presupposition that either all of the trucks are blue or
none of the trucks are blue. In a gap context, this presupposition is not satisfied,
and therefore the sentences are associated with a truth value gap.

An alternative approach is to say that the definite description itself is either exis-
tential or universal, but crucially its interpretation involves a kind of indeterminacy
or vagueness. On such approaches, a sentence only has a definite truth value if it
has that same truth value no matter how this indeterminacy is resolved (Spector
2013; Kriz & Spector 2017). For example, assume “the trucks” in (21) has the two
possible interpretations in (22), an existential one and a universal one.

(22) a. Some of the trucks are blue.
b. All of the trucks are blue.

The sentence in (21a) would then be true if both (22a) and (22b) are true, i.e. if all
of the trucks are blue, and false if both (22a) and (22b) are false, i.e. if none of the
trucks are blue. In a gap scenario, neither condition is satisfied, and so (21a) can
be neither true nor false. Likewise, (21b) can be neither true nor false, since the
negations of (22a) and (22b) would be neither both true nor both false.

Yet another approach treats homogeneity as a kind of scalar implicature.
According to Magri (2014), plural definites have a literal existential meaning
that can be strengthened to the universal meaning through an implicature. As
we have seen, scalar implicatures arise through the comparison of assertions with
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alternatives that could have been uttered but were not. One way to formally capture
this process is to invoke the application of a covert, grammaticalized exhaustifi-
cation operator EXH (Fox 2007; Chierchia, Fox, & Spector 2011). Consider its
application in (23), using our scalar implicature example from (12):

(23) EXH(Some of the giraffes have scarves)
= Some of the giraffes have scarves and NOT/(all of the giraffes have scarves)

In (23), EXH takes the proposition containing “some” and affirms this proposition
while negating the stronger alternative containing “all” (for further discussion,
see Groenendijk et al. 1984; van Rooij & Schulz 2004; Spector 2007; Fox 2007;
Chierchia et al. 2011). In the case of plural definite descriptions, Magri assumes
that “some” is an alternative to the definite (just as “all” is an alternative to “some”
in (23)). By applying the exhaustification process recursively, he derives what is
effectively a universal meaning for the plural definite description:

(24) exu(exH(The trucks are blue))
= gxH(The trucks are blue) and NoT(ExH(some of the trucks are blue))
= Some of the trucks are blue and NoT(some but not all of the trucks are blue)
= All of the trucks are blue

Of the three existing accounts of homogeneity, the scalar implicature account makes
avery specific and testable prediction with respect to the timecourse of acquisition:
given that the “some-but-not-all” implicature is a subcomputation of the implicature
required for homogeneity, this implicature should emerge in development at least
as early as homogeneity. That is, we might expect to observe the concurrent emer-
gence of the “some-but-not-all” implicature and homogeneity, or we might observe
the “some-but-not-all” implicature emerge prior to homogeneity, but crucially we
should not observe homogeneity emerging prior to the implicature.

3.2 Experiment: Tieu, Kriz & Chemla (2015)

Tieu, Kriz, & Chemla (2015, 2017) report two experiments conducted in French,
one using a standard Truth Value Judgment Task (T'V]T), and one using a ternary
judgment task (Katsos & Bishop 2011) (the paper, dataset, and R analysis script for
this study are available online at: http:/semanticsarchive.net/Archive/DM5YjA1M/
Tieu-Kriz-Chemla-AcqHomogeneity.html). We will describe the materials here in
English. Tieu et al. presented 4- and 5-year-old children with pictures of simple
objects of different colors. On critical homogeneity target trials, children saw pic-
tures depicting gap contexts like the one in (20c), and were asked to judge sentences
containing plural definite descriptions like those in (21).
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If children do not initially treat plural definite descriptions as imposing ho-
mogeneity, one might expect them instead to interpret the definite descriptions as
existential or universal, and to interpret negative sentences containing the definite
description in a negation-preserving manner. For instance, in a gap context, chil-
dren might interpret the pair in (21) along the lines of (25) or (26).

(25) a. Some of the trucks are blue.
b. None of the trucks are blue.
(26) a. All of the trucks are blue.

b. Not all of the trucks are blue.

This means that we could expect three possible outcomes for children’s interpre-
tation of the plural definite description in gap contexts, as indicated in Table 1
(Kriz & Chemla 2015 report that adults judge homogeneity-violating sentences as
non-true; in a binary yes/no judgment task, this typically manifests itself as rejections
of the relevant sentences, hence the Reject-Reject pattern for the homogeneous
interpretation).

Table 1. Expected responses to positive and negative gap sentences, according to the
interpretation of the plural definite description

Interpretation Positive gap sentence Negative gap sentence
Homogeneous Reject Reject
Existential Accept Reject
Universal Reject Accept

Collecting children’s pairs of responses to positive and negative gap sentences there-
fore allows us to determine what interpretation(s) children assign to the plural
definite description (see Karmiloff-Smith 1979; Munn et al. 2006 and Caponigro
et al. 2012 for relevant data pertaining to children’s interpretation of plural defi-
nite descriptions; crucially, these previous studies did not include plural definite
descriptions under negation, and therefore do not allow us to determine whether
children start out with homogeneous, existential, or universal interpretations of
plural definite descriptions). To assess Magri’s (2014) scalar implicature theory of
homogeneity, Tieu et al. (2015, 2017) included a comparison with scalar implicature
targets. On scalar implicature target trials, children would see pictures of four blue
trucks, for example, and be asked to judge existentially quantified sentences such
as “Some trucks are blue”

Recall that the implicature theory of homogeneity derives homogeneous
interpretations by strengthening a literal existential meaning of the plural defi-
nite description to a universal one through an implicature, which includes as a
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sub-computation the not all implicature of “some”. Given this, we should not expect
to see homogeneous readings of plural definite descriptions occurring less often
than the not all scalar implicature (especially given the experimental materials for
the two conditions were made as visually comparable as possible). Yet Tieu et al.
observed that children and adults alike rejected the positive plural definite descrip-
tions in gap contexts significantly more often than they rejected the underinforma-
tive scalar implicature targets, suggesting a greater presence of homogeneity effects
than of the scalar implicature. This would appear to run counter to the predictions
of the implicature theory.

The implicature theory of homogeneity also makes the further developmental
prediction that homogeneity effects can only emerge as early as the not all scalar
implicature; it should not arise prior to the implicature, since the not all implicature
is a required sub-computation of the implicature that derives homogeneity effects.
Yet Tieu et al. observed the presence of a group of children who displayed homo-
geneity effects while at the same time failing to compute the scalar implicature of
“some”. The presence of such a group of children would appear to run counter to
the predictions of the implicature theory.

Some recent research has suggested that binary judgment tasks like the TV]JT
may not be sensitive enough to assess children’s ability to compute scalar impli-
catures. Specifically, Katsos & Bishop (2011) argue that binary tasks cannot dis-
tinguish between a greater pragmatic tolerance for underinformative descriptions
and a true inability to compute implicatures. They report that when 5-year-olds are
presented with three response options (a small strawberry, a medium strawberry,
and a big strawberry), they consistently choose the intermediate reward for literally
true but underinformative scalar implicature targets. In order to get a more sensi-
tive measure of children’s knowledge of homogeneity and scalar implicatures, Tieu
etal’s second experiment made use of a ternary judgment task adapted from Katsos
& Bishop (2011). Children were given the option to reward the puppet with one
strawberry, two strawberries, or three strawberries. Adapting the expected binary
responses in Table 1 to a ternary judgment task, participants were categorized as
displaying a homogeneous response pattern if they gave minimal or intermediate
rewards to positive and to negative homogeneity targets; they were characterized as
giving existential responses if they gave maximal rewards to positive homogeneity
targets and minimal rewards to negative homogeneity targets; and finally, they
were characterized as giving the universal response pattern if they gave minimal
rewards to positive homogeneity targets and maximal rewards to negative homo-
geneity targets. As in the first experiment, children and adults were also given a
scalar implicature test, on which minimal or intermediate rewards were counted
as evidence of implicatures.
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The results of the ternary judgment task experiment replicated the essential
findings of the binary truth value judgment task experiment: collapsing minimal
and intermediate rewards in the ternary paradigm, the authors again observed a
subgroup of children with homogeneous readings of plural definite descriptions
and, nonetheless, no implicatures.

3.3 Implications

On Magri’s implicature theory of homogeneity, the “some-but-not-all” implica-
ture is a required subcomputation of the implicature that generates homogeneous
readings of plural definite descriptions. This theory therefore makes the prediction
that homogeneity should not emerge in acquisition earlier than the more basic
“some-but-not-all” implicature. Tieu et al’s experimental findings are inconsistent
with this timecourse prediction, revealing that at least some children manage to
display homogeneity effects even without the “some-but-not-all” scalar implicature.
While such results do not tell us what is the adult means of generating homogene-
ity, they do allow us to assess the plausibility of one existing proposal, and thereby
narrow down the theoretical possibilities in light of the data. In this case, the de-
velopmental data appear to speak against the implicature account as the means of
deriving homogeneity.

4. Presupposition and vagueness

Let us now turn to a final comparison that has begun to receive attention in the
adult psycholinguistics literature, but has been very little investigated in acquisi-
tion work. As we saw in the Introduction, borderline instances of vague predicates
(27) and cases of presupposition failure (28) are two examples where adult native
speakers are typically unwilling to qualify a sentence as clearly true or clearly false;
instead, the four sentences provided in (27) and (28) are seen as inappropriate in
some sense. As in the preceding cases we have discussed, these positive and negative
sentences are gappy in the given contexts.

(27) Context: The bear is slightly above average-sized.
a. The bear is big.
b. The bear isn’t big.

(28) Context: The bear didn’t participate in the race.
a. 'The bear won the race.
b. The bear didn’t win the race.
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While vagueness and presupposition have traditionally been treated distinctly in
the theoretical literature, some recent approaches attempt to unify the two phe-
nomena, in light of certain observable commonalities.

4.1 Theoretical background

Both in cases of vagueness (Mehlberg 1958; Fine 1975; Tye 1994) and of presuppo-
sition (van Fraassen 1966; Fox 2012; George 2008), the lack of a clear truth value
judgment has been analyzed with the help of trivalent logics. In these systems,
sentences like those in (27) and (28) are modeled with propositions that receive a
third, non-bivalent truth value in the described contexts. Despite appealing to the
same tools to account for these two phenomena, however, vagueness and presup-
position have traditionally been conceived of as clearly distinct phenomena (Fine
1975 analyzed vagueness with the supervaluationist system previously developed by
van Fraassen 1966 for presuppositions, but did not suggest any connection between
the two phenomena; Tye 1994 may have been the first to explicitly compare the two
within such a perspective).

Recent approaches diverge from the traditional view, and more closely inves-
tigate the interactions between the two phenomena. Zehr (2014) models the two
phenomena within a single truth-functional system containing five logical values:
in addition to the traditional values true and false, three additional values corre-
spond to the set of propositions that involve unsatisfied presuppositions, borderline
cases of vagueness, or both. A principle then states that infelicity occurs whenever
a proposition of any of these non-bivalent values is used.

Importantly, the five values proposed by Zehr (2014) are ordered and thus
define one dimension of logical truth, and a set of semantic principles determines
which of these values a given proposition receives, based on whether it is about
borderline cases or unsatisfied presuppositions. An alternative proposal can be
found in Spector (2015). Spector derives a 7-valued system meant to handle inter-
actions between vagueness and presupposition. Spector provides a semantics for
presuppositional expressions on the one hand, in terms of true, false, and a specific
value representing presupposition failures; on the other hand, he models vague
predicates as potentially generating ambiguity, resulting in four additional values
representing possible combinations of the other three.

More generally, these two formalisms can be thought of as exemplifying two
radically opposed positions. On Zehr’s monist treatment, vagueness and presup-
position are simultaneously processed by a single mechanism. On Spector’s dualist
treatment, vagueness and presupposition are processed by distinct mechanisms.
A monist view along the lines of Zehr (2014) might lead us to expect that certain
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linguistic operations can affect that single mechanism, and thus be applicable to
both vague and presuppositional expressions; for instance, some form of local ac-
commodation could convert any non-bivalent proposition (resulting from vague-
ness or presupposition) to a bivalent one. Given that the same mechanism would
deal with the infelicity of a borderline usage of a vague predicate and with the
infelicity arising from a presupposition failure, one might expect that children’s
sensitivity to the ‘gappiness’ of the two phenomena might emerge concurrently.

In contrast, a dualist view along the lines of Spector (2015) might lead us to
expect linguistic operations like local accommodation to be phenomenon-specific.
Since vagueness and presupposition would be dealt with by distinct mechanisms,
we might expect differences between the two phenomena to be reflected in language
development, with no predicted relation between the acquisition of one and the
acquisition of the other.

4.2 Experimental background

As we have just seen, unified approaches to vagueness and presupposition have only
recently developed, and as a consequence, few experiments have compared the two
phenomena. To investigate vagueness and presupposition, Zehr (2014) adapted
Kriz & Chemla’s (2015) paradigm, originally conceived to identify truth value gaps
associated with homogeneity. Zehr’s aim was twofold: first to elicit truth value gaps
arising from vagueness and presupposition, and second to test the prediction of the
5-valued system that presuppositions should yield different truth value judgments
depending on the polarity of the sentence, whereas vagueness should be insensitive
to negation.

Zehr (2014, 2015) presented adult participants with positive and negative vague
and presuppositional sentences like (27) and (28), accompanied by pictures de-
picting borderline cases or cases of presupposition failure. As in Kriz & Chemla
(2015), participants were asked to assess the sentences as one of the following:
Completely false, Completely true, or Neither true nor false. Zehr (2015) reports
that participants made use of the Neither true nor false option in response to both
presuppositional and vague sentences, regardless of polarity. In this experimental
context then, speakers’ behavior suggests that vagueness and presupposition share
a certain ‘gappiness’ in truth value.

Although Neither true nor false responses were observed for both vagueness
and presupposition, however, the two nevertheless differed with respect to the dis-
tribution of the selected response options. While vagueness predominantly trig-
gered Neither true nor false judgments across both polarities, the judgments for
positive presuppositional descriptions (cf. (28a)) were evenly distributed between
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Completely false and Neither true nor false. This contrast experimentally supports
a distinction between vague and presuppositional sentences, but doesn’t by itself
rule out the possibility that certain linguistic operations (like local accommodation)
may target both vagueness and presupposition.

In fact, the following aspect of the results is in line with just this possibility:
negation yielded an increase in Completely true answers for both types of descrip-
tions. To understand how this suggests the existence of a general operation of lo-
cal accommodation, recall that a positive vague or presuppositional proposition
receives a non-binary value in the critical gappy contexts. The operation of local
accommodation would turn the non-binary propositions into false propositions,
and negation would in turn yield a true proposition. More descriptively, this result
might reveal that negation can target ‘borderline-ness’ in the same way that it can
target a presupposition. If negation can indeed target both types of content in the
same way, this would provide further evidence that vagueness and presupposition
can be given a similar representation, at least at the level at which a process like
local accommodation operates.

These similarities in responses to presupposition and vagueness stand in
contrast to the results of Cremers et al. (2015). As discussed in the Introduction,
Cremers et al. (2015) compared vagueness and presupposition (in addition to ho-
mogeneity, implicatures, and conditionals) in a probability assignment task, and
observed that participants displayed different response patterns for presupposition
failures and borderline instances of vagueness, in particular treating presupposition
failures as negative outcomes, while treating borderline instances of vagueness as
ambiguous between positive and negative outcomes.

4.3 Potential insights from acquisition

The two alternative views of vagueness and presupposition discussed above make
different predictions for child language development. If vagueness and presuppo-
sition involve a single mechanism operating on representations of the same type
(as in Zehr’s (2014) ordered 5-valued system), one might expect to see the effects
of this mechanism on presupposition and vagueness emerging around the same
time. On the other hand, if vagueness and presupposition are dealt with by distinct
mechanisms (as in Spector (2015)’s unordered 7-valued system), one might instead
expect no particular relation between children’s treatment of vague sentences and
of presuppositional sentences.

A potential future investigation involves adapting the design of Zehr (2014)
(already adapted from Kriz & Chemla (2015)) for use with children. Building
on the data from adults, two developmental observations would be of particular
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interest: whether children give any non-binary responses at all, and whether ne-
gation increases the rate of true responses. A monist view along the lines of Zehr
(2014) would predict a general correlation between vagueness and presupposition
in both cases: if children make use of non-binary responses, they should do so for
both vague and presuppositional descriptions, as these are assumed to be equally
represented as non-bivalent; moreover, assuming the process behind adults’ in-
crease in true responses to negative descriptions applies equally to vagueness and
presupposition, we may expect to see this response pattern emerging concurrently
for vagueness and presupposition in children. In contrast, a dualist view along
the lines of Spector (2015) predicts no such correlation: some children could give
non-bivalent responses to one phenomenon while exhibiting an exclusively bivalent
behavior for the other, and negation might yield an increase in true judgments for
one but not the other.

Some defenders of the latter view could also anchor the distinction in a seman-
tic vs. pragmatic opposition. One way to read Spector’s (2015) system is to regard
presupposition as being treated at the semantic level, and to regard vagueness as an
ambiguity in truth value that must be pragmatically resolved. Future developmental
work could investigate the implications of such a semantic/pragmatic divide for the
relative timecourse of acquisition.

Finally, looking at what bivalent answers, if any, children give for each phenom-
enon will also be informative, in particular for derivational analyses. For instance,
Abusch (2002) and Romoli (2014) propose mechanisms that derive presuppositions
from propositions that are semantically false in case of presupposition failure. Sudo
(2012) and Klinedinst (2010), on the other hand, suggest that some presupposi-
tional sentences are semantically true in situations of presupposition failure. From
a derivational perspective, looking at children’s judgments may shed light on the
semantic representations from which presuppositions are derived.

Further investigation into the development of vagueness also holds great poten-
tial. Positivist views according to which any entity is either in the positive or negative
extension of a vague predicate (e.g., Williamson 1994) usually draw the borderline
as touching upon both the negative and positive extensions. Understanding how
children characterize borderline cases and where they themselves draw the line
could help to shed light on the underlying representation of vagueness and how it
is acquired by child learners.
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5. General discussion

In this chapter, we have made the argument that child language data provide a
very useful perspective with which to assess semantic theories about gappy phe-
nomena. By comparing how children perform on the different gappy phenomena,
we obtain not just a relative timeline of when different phenomena are acquired,
but also insight into potential connections among the phenomena. Developmental
studies can therefore shed light on how these phenomena should be treated within
linguistic theories. We have seen that children differentiate presupposition from
scalar implicature, providing support for those theories that posit different under-
lying mechanisms for the two phenomena. In another case study, we have observed
developmental evidence against the view that homogeneity is derived via scalar
implicature. Finally, we have suggested that further developmental study may shed
light on the relationship between presupposition and vagueness.

The studies we have discussed also suggest that gappy phenomena are not all
treated alike by the child learner. This is relevant for the question of how child
learners initially navigate different gappy phenomena. The experimental studies we
have discussed suggest that already for young children, presupposition and impli-
cature are distinct, as are homogeneity and implicature. If indeed children already
posit different analyses for two phenomena from as early as we can test them, an
open question is what leads them to do so. Presumably children do not encounter
(many) instances of gappiness in their input. They should only rarely encounter
presupposition failures, borderline instances of vagueness, homogeneity violations,
etc. How then do they become sensitive to gappiness, let alone distinguish among
different gappy phenomena? What kinds of evidence would be relevant in helping
the child to navigate gappy phenomena?

One intriguing direction would be to investigate the role of negation. Consider
again Zehr’s positive sentences involving borderline instances of vague predicates
and presupposition failure. Zehr (2014) reports that these positive propositions
receive a non-binary truth value in the critical gappy contexts. Yet negation does
something interesting: it has a common effect on the two phenomena, increasing
the proportion of Completely true judgments in adults. That is, negation actually
converts the non-binary value to a clear True. If the set of true sentences that chil-
dren hear in their input includes such negative presuppositional or vague sentences,
such cases of local accommodation could form part of the dataset that help chil-
dren to sort out the various gappy phenomena. Along these lines, comparing the
potentially distinct patterns (under negation) for the different gappy phenomena
may be quite instructive. For example, the child might observe that presupposi-
tions and vagueness can be locally accommodated under negation, whereas impli-
catures commonly disappear under negation; meanwhile they should only rarely
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encounter homogeneity violations in the presence of negation. An alternative way
to characterize the distinct patterns is to say that children might sometimes ob-
serve bivalent uses of vague predicates and presuppositional expressions in gappy
contexts (specifically under negation), whereas they should not encounter bivalent
instances of homogeneity under negation in gappy contexts. Such contrasts could
turn out to be informative evidence for the learner, who is tasked with sorting out
the various phenomena.

Returning to our semantic theories, the child data we have described provide
but one piece of the puzzle. Such data can be considered hand in hand with ex-
perimental work that has been conducted with adult speakers. Both kinds of em-
pirical work provide useful insights into how we should analyze various semantic
phenomena. Our main premise is that fundamental similarities and differences will
be reflected in the developmental trajectory of the respective phenomena, such that
we can use child language as a means to better understand how these phenomena
should be dealt with in our linguistic theories. Future work should continue to re-
fine our understanding of how various semantic phenomena are alike and different.
Additionally, as we have touched upon in the previous sections, future work should
also be devoted to refining the experimental methods at our disposal, which allow
us to tap into young children’s intuitions about truth values and the relevant truth
value gaps.

Before closing, we would note a further distinction that has been somewhat
glossed over in the discussion. We have raised the question of when and how chil-
dren might acquire gappiness (i.e. non-bivalent truth values), and gappy phenomena
more generally. How do they come to realize that “win” triggers a presupposition,
that “some” triggers an implicature, that plural definite descriptions impose ho-
mogeneity, and that “big” is a vague predicate? But this is a distinct question from
asking what children actually do with these phenomena once they have discovered
their gappiness (thanks to Alexandre Cremers for discussion of this point). For
example, as Bill et al’s (2016) study shows, 4-year-old children appear to be aware
of the presuppositional status of “win’, yet they do not locally accommodate the
presupposition the way that adults do. As more gappy phenomena are systemati-
cally studied and compared in development, we will not only be able to address the
question of when children’s sensitivity to each gappy phenomenon emerges, we will
also begin to uncover the development of the mechanisms that are involved in the
interpretation and treatment of the different gappy phenomena.
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Four-year-old children compute scalar
implicatures in absence of epistemic reasoning
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Children exhibit sophisticated mental state (epistemic) reasoning abilities from
an early age, but it remains unclear what role these abilities play in the devel-
opment of pragmatic inference in language acquisition. Here, we examined the
role of epistemic reasoning in scalar implicature. Experiment 1 found that most
4-year-olds successfully computed a sub-type of scalar implicature (ad hoc impli-
catures), despite failing to compute so-called “ignorance implicatures’, a type of
epistemic inference that Gricean models of pragmatics deem necessary for scalar
implicature. In Experiment 2, we tested 4- and 5-year-old children, and repli-
cated the finding that children compute ad hoc implicatures more readily than
ignorance implicatures, and that children’s difficulties with ignorance implica-
ture are unrelated to performance on Theory of Mind tasks.

Keywords: pragmatics, scalar implicature, ignorance implicature, language
acquisition

1. Introduction

When children acquire language, they not only acquire the literal meanings of
words but also the ability to compute the meanings of utterances in context — an
ability that is generally thought to involve epistemic inference - i.e., reasoning
about a speaker’s mental states (e.g., Grice, 1975). Although there is evidence that
children can reason about other people’s minds from an early age (e.g., Baillargeon
etal., 2010; Behne et al., 2005; Carpenter et al., 1998; O’Neill, 1996), it remains un-
clear exactly when children begin to apply this understanding to enrich the literal
meanings of utterances pragmatically. In this paper, we explore children’s ability
to compute ad hoc scalar implicatures, pragmatic inferences which some claim are
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acquired early in development, and we ask whether these implicatures plausibly
involve epistemic reasoning.

Over the first two years of life, children develop a basic understanding of other
people as intentional beings whose behaviors are mediated by beliefs and desires.
For instance, by as early as 9 months of age, children differentiate between a person
who deliberately refuses to cooperate and one who is simply unable to (Behne et al.,
2005), and by 12 months of age, children point more to the location of an object
when an adult searching for this object is ignorant of its location than when the
adult knows exactly where the object is to be found (Liszkowski et al., 2008). By
14 to 18 months, children are much more likely to imitate intentional actions than
unintentional ones (Carpenter et al., 1998). Recently, a number of researchers have
even argued that children are able to impute false beliefs before the age of 2 (e.g.,
Onishi & Baillargeon, 2005; Surian et al., 2007; Southgate et al., 2007). For instance,
Onishi and Baillargeon (2005) found that 15-month-olds are surprised when an
agent searches for an object in the wrong place despite knowing its correct location,
and also when an agent searches in the correct location despite falsely believing the
object is elsewhere. These results suggest that even 15-month-olds expect agents
to act in accordance with their beliefs — whether true or false - and that they are
surprised when they do not.

While there is increasing evidence that children have relatively sophisticated
epistemic reasoning abilities from an early age, it remains a matter of significant
debate how such abilities are related to the ability to compute pragmatic inferences
in language. By the age of 2, children can compute mutual exclusivity inferences,
which by some accounts depend critically on epistemic reasoning - specifically,
on the ability to reason about a speaker’s intentions (Clark, 1990; Gathercole,
1989; Bloom, 2000; Diesendruck & Markson, 2001; Woodward & Markman, 1998;
Wynn, 1992). According to such accounts, when shown two objects — one known
and one novel - children assume that an unfamiliar word applies to the novel ob-
ject based on the Gricean assumption that a speaker would have used a familiar
word if he had wanted to reference a familiar item. For example, they might reason,
“If the experimenter had wanted me to pick up the cup, she would have asked me
to show her the cup. Since she asked me for the dax instead, she must want me
to give her the other object” (e.g., Diesendruck & Markson, 2001). However, the
role of epistemic reasoning in mutual exclusivity has been a matter of significant
debate, with some researchers arguing that this inference is based on a simpler as-
sumption that objects only have one label, thus precluding the need for reasoning
about epistemic states (e.g., Markman & Wachtel, 1988; de Marchena et al., 2011;
Preissler & Carey, 2005).
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To further explore the role of epistemic reasoning in children’s early inferences
in language, researchers have investigated children’s ability to compute scalar im-
plicature, a form of inference that, by some accounts, is computationally similar to
mutual exclusivity (e.g., Barner & Bachrach, 2010). Scalar implicatures arise when a
speaker utters a statement as in (1), and listeners infer that the stronger alternative
statement in (2) is false.

(1) Saya bought some of Dimitri’s paintings.
(2) Saya bought all of Dimitri’s paintings.

By neo-Gricean accounts of pragmatic inference (e.g., Horn, 1972; Gazdar, 1979;
Geurts, 2009, 2010; Hirshberg, 1985), this inference is based, first, on the assump-
tion that words like some and all form a substitution class (known as Horn scales;
Horn, 1972) and thus that (2) is an alternative to (1); and second, on the assumption
that the speaker is being cooperative and is providing an appropriate amount of
information given what he knows to be true (Grice, 1975). Thus, if the speaker knew
that Saya bought all of Dimitri’s paintings, he would have simply said so. Because
he chose not to utter this stronger, more informative alternative statement, listen-
ers infer that he does not know or believe it to be true. As with mutual exclusivity,
however, the role of epistemic reasoning in the computation of scalar implicature
has come under debate, with some arguing that this inference, while generally
conditioned on epistemic considerations (e.g., the competence assumption) is nev-
ertheless not fundamentally an epistemic inference, and instead is computed using
a grammatical operator that is independent of reasoning about beliefs and desires
(e.g., Chierchia 2004, 2006; Chierchia, Fox, & Spector, 2012; Fox 2007; Fox & Hackl
2006; Landman 1998, among others).

Relevant to this debate, a number of studies have shown that, surprisingly,
children up to 9 years of age fail to compute scalar implicatures (e.g., Noveck, 2001;
Papafragou & Musolino, 2003; Paris, 1973; Braine & Rumain, 1983; Smith, 1980;
inter alia). Recent work has explored whether these failures are related to pragmatic
deficits in children (e.g., Katsos & Bishop, 2011), or are instead attributable to other
factors like general processing limitations (e.g., Chierchia et al., 2001; Pouscoulous
etal., 2007; Reinhart, 2004) or an inability to access the relevant scalar alternatives
(e.g., Barner & Bachrach, 2010; Barner et al., 2011; Chierchia et al., 2001; Foppolo,
Guasti & Chierchia 2012; Skordos & Papafragou, 2016; among others). In rela-
tion to this, Hochstein et al. (2016) argued that children’s difficulties are not likely
epistemic in nature. Their study, which we describe in detail below, showed that
although 5-year-olds fail to compute scalar implicatures, they successfully compute
so-called ignorance implicatures. This is important because ignorance implicatures
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involve all of the epistemic reasoning that Neo-Griceans argue is needed for scalar
implicature (Sauerland, 2004).! Thus, evidence that children can compute igno-
rance implicatures would suggest that their problem is unlikely to be related to
epistemic inference.

To understand this, consider the steps involved in ignorance implicature. An
ignorance implicature arises when, for instance, a speaker utters a disjunctive state-
ment like the one in (3), and the listener infers ignorance or uncertainty on the part
of the speaker with respect to non-disjunctive statements as in (4) and (5).

(3) Bob went to Peru or Brazil for his vacation.
(4) Bob went to Peru for his vacation.

(5) Bob went to Brazil for his vacation.

The standard Gricean explanation of these inferences starts with the assumption
that the speaker is being cooperative and giving the appropriate amount of infor-
mation. If the speaker knew that Bob went to Peru, she should have simply uttered
the stronger statement in (4). Further, if she knew that Bob didn’t go to Peru but yet
believes the original disjunctive statement in (3) to be true, then she should have
uttered the stronger sentence in (5). Given that the speaker chose to utter neither
(4) nor (5) but instead chose (3), it follows that she believes that (3) is true, but is
simply ignorant about which of the two disjuncts is true.

By most Gricean accounts, scalar implicatures result when a hearer computes
all of the steps involved in an ignorance implicature, but then strengthens this in-
ference by taking what Sauerland (2004) calls the “epistemic step.” To understand
this, consider a situation in which a speaker utters a weaker statement p instead of
a stronger alternative g (e.g., “Bob went to Peru or Brazil for his vacation” instead of
“Bob went to Peru”). In this case, the hearer can immediately conclude that it is not
the case that the speaker believes g to be true. This conclusion is consistent either
with the speaker being ignorant about the truth or falsity of q or with the speaker
knowing that g is false. If the hearer further assumes that the speaker is knowl-
edgeable with respect to g - i.e., either the speaker believes g is true or believes g
is false — then the hearer can conclude that the speaker believes that g is false. The
strengthening of the expression from “it is not the case that the speaker believes
q” to “the speaker believes g is false” is called the epistemic step. In the case of the
alternatives in (4) and (5) above, the assumption that the speaker is knowledgeable
is not possible. Were the hearer to assume that the speaker was knowledgeable,
then pragmatic reasoning would lead to a contradiction - i.e., the speaker believing

1. A notable exception is Meyer (2013), who derives ignorance implicatures through grammat-
ical operators.
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that Bob didn’t go to Brazil and that Bob didn’t go to Peru, but yet stating that Bob
went to either Peru or Brazil. Thus, the speaker does not assume that the speaker is
knowledgeable with respect to g, and derives an ignorance implicature instead of a
scalar implicature (see the discussion in Sauerland, 2004; Spector, 2003). However,
in this same context, the hearer may conclude without risk of contradiction that
the speaker is knowledgeable with respect to the stronger statement p & g (i.e., that
Bob went to both places for his vacation), and take the epistemic step to conclude
that Bob went to Peru or Brazil, but not to both.

Hochstein et al. (2016) showed that whereas 5-year-old children readily com-
pute ignorance implicatures, they struggle to compute scalar implicatures, despite
the fact that, on Gricean accounts, they differ only with respect to a single step. To
show this, they presented children with two puppets. In one condition (which tested
ignorance implicature), one of the puppets wore a blindfold and thus was ignorant
about things going on in his surroundings, while the second puppet could see and
was knowledgeable. In a second, scalar-implicature condition, which tested a differ-
ent group of children, one puppet was described as smart, and the other as silly and
prone to errors. In the ignorance implicature condition, children were presented,
e.g., two objects, and a third puppet, a bear, approached and took one or both of the
objects. Then, the child was told that one of the two puppets said, e.g., “The bear
took an apple or a banana”. They were then asked which of the two puppets - the
seeing puppet or the blindfolded puppet - had said this sentence. Five-year-old
children were near ceiling in identifying the blindfolded puppet as the speaker -
since clearly only someone who was ignorant would use the disjunction when a
stronger statement was possible. In the scalar implicature condition, children were
presented, e.g., with two animals, each of whom had either one or two objects, and
heard a sentence like “Each animal has an apple or a banana”. When both animals
had a flower and a sticker, children selected the smart puppet as the most likely
speaker, and thus failed to compute the scalar implicature that disjunctive utterance
implies that the animal does not have both items.

These findings suggest that, to the extent that these children struggled with
scalar implicature, it was not likely due to difficulties with epistemic reasoning,
since ignorance implicature requires all of the epistemic reasoning ability that is
required by scalar implicature (and perhaps more, if scalar implicature is assumed
to involve chiefly grammatical processes). Also, as Hochstein et al. argue, children’s
difficulty with scalar implicature cannot be attributed to a failure to take the “epis-
temic step.” In their study, the knowledge states of speakers were provided contex-
tually and did not need to be inferred; thus, no “step” was required by children.
Furthermore, if children’s difficulty with scalar implicature stemmed solely from a
failure to take the epistemic step, we would still expect them to compute ignorance
implicatures for underinformative statements. However, in Hochstein et al’s study,
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children attributed underinformative statements involving scalar implicature to
smart, knowledgeable speakers, suggesting that they did not compute either scalar
or ignorance implicatures for these statements. On the basis of this, Hochstein
et al. concluded that children failed to compute scalar implicatures because they
failed to spontaneously access the relevant alternative statements and hence did not
engage in pragmatic computations involving such statements. Whereas computing
a scalar implicature for disjunctive statements required children to access stronger
statements involving the conjunction — which were not contextually available - the
alternatives required for computing ignorance implicatures were provided contex-
tually, and were contained within the original disjunctive statement itself.

Critically, while this type of evidence speaks to why children might struggle
with scalar implicature, it does not address the question of whether scalar implica-
ture depends upon epistemic reasoning in development. If the ability to compute
ignorance implicatures always precedes the ability to compute scalar implicatures —
as predicted by Neo-Gricean models of pragmatic inference - then we might con-
clude that the former is required for the latter. Two facts are relevant to this. First,
in their study of ignorance implicature, Hochstein et al. found that whereas 5-year-
olds easily ascribed disjunctive statements to ignorant speakers, 4-year-olds were
unable to do so, and performed at chance on both ignorance implicature and scalar
implicature. Second, recent studies have argued that children as young as 3 or 4
can compute ad hoc scalar implicatures - i.e., inferences that are based on contex-
tual scales (e.g., Papafragou & Tantalou, 2004; Stiller et al., 2011; see also Syrett &
Arunachalam, 2016). By most accounts, ad hoc implicatures are formally identical
to scalar implicatures except that the alternative utterances involved are derived
from contextual scales (i.e., scales that arise from the context of a conversation)
rather than from Horn scales (e.g., Hirschberg, 1985). For instance, consider the
dialogue in (6):

(6) Speaker A: Are Monica, Jess, and Abby going to the party?
Speaker B:  Monica is going to the party.

In (6), we infer that Jess and Abby are not going to the party. By standard Gricean
accounts, this inference is based on the assumption that if Speaker A knew that Jess
and Abby were going to the party, she would have simply said so; it therefore in-
volves the same reasoning about speaker knowledge and intentionality as ignorance
implicature. Given this, evidence that children can compute ad hoc implicatures
before ignorance implicatures would be challenging to explain on Gricean accounts.

The evidence that children can compute ad hoc implicatures by 3 or 4 years of
age remains inconclusive, however. For example, in one study sometimes taken to
demonstrate an early ability to compute ad hoc implicatures, Barner et al. (2011)
found that 4-year-old children can access alternatives based on ad hoc scales more
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readily than they can access members of Horn scales like some and all. In their
study, children were shown a picture of a cat, dog, and cow sleeping, and asked
either “Are only some of the animals sleeping?” or “Are only the cat and the dog
sleeping?”. Children said “yes” to the former question but “no” to the latter, whereas
adults said “no” to both. Critically, though, no implicature computation was in-
volved in this task, since the word “only” entails the falsity of stronger statements,
as demonstrated by the fact that statements involving “only” are not defeasible (e.g.,
it is not possible to say, “Only some of the animals are sleeping; in fact, all of them
are”).? This study therefore provided evidence that children can access alternatives
based on ad hoc scales before they can access Horn scale alternatives, but it did not
address whether or not children could actually compute implicatures based on ad
hoc scales.

Stiller et al. (2011) set out to test ad hoc implicature computation more directly
using a forced choice paradigm. They presented 3- and 4-year old children with
sets of three pictures that differed in terms of the number of features they exhibited.
For instance, children were shown three smiley faces: one with no accessories, one
with only glasses, and one with glasses and a top hat - thus forming the following
contextual scale: >glasses, a hat, a hat and glasses>. The experimenter then told
children, “My friend has glasses. Can you show me my friend?” The authors ar-
gued that, in this context, “My friend has glasses and a top hat” would have been
a stronger and more informative description of the face with glasses and a top hat.
Thus, the utterance “My friend has glasses” implies that the friend does not have
a top hat. And, indeed, children as young as 3 years of age in this study reliably
chose the face with only glasses in this context. However, utterances like, “My friend
has glasses. Can you show me my friend?” presuppose that only one of the three
possible referents is the correct one. Thus, children could have chosen the face
with only glasses not because they ruled out the face with glasses and a top hat
as a potential referent (via implicature), but because they had a slight preference
for the face with glasses when forced to choose between the two, on the basis of
informativeness alone (e.g., because it was a minimal match to the description they
were given). Thus, although the forced choice task used by Stiller et al. demonstrates
that children are sensitive in some way to utterance informativeness, it does not
show whether children actually consider a statement like “My friend has glasses”
to be an infelicitous description of the man with glasses and a hat (for a similar
point, see Katsos & Bishop, 2011). This, coupled with the fact that forced-choice

2. Furthermore, questions are generally not believed to generate implicatures, a fact which was
also borne out by Barner et al’s (2011) study in contexts where the word “only” was omitted from
questions. When asked, “Are some of the animals sleeping?” both children and adults said “yes”
even if all of the animals were sleeping.
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paradigms may make stronger alternative statement more available to children,
make it difficult to compare these results to others in the literature, or to Hochstein
et al’s ignorance implicature data, which did not involve a forced choice between
utterances or interpretations, but instead between likely speakers.

Finally, in a study by Papafragou and Tantalou (2004), 4- to 6-year-old children
were presented with a scene in which a character was instructed to complete a task
(e.g., to wrap a toy parrot and a doll). When the character was asked whether it had
completed the task (e.g., “Did you wrap the gifts?”), it responded by mentioning
only one of the required items (e.g., “I wrapped the parrot”). Children were then
instructed to reward the character only if it had successfully completed the task.
Papafragou and Tantalou found that their subjects refused to reward the character
90% of the time on these trials, which they took as evidence that 4- to 6-year-olds
can successfully compute ad hoc implicatures (i.e., children interpreted “I wrapped
the parrot” as implying the falsity of the stronger alternative utterance, “I wrapped
the parrot and doll”). However there are several problems in interpreting this find-
ing. First, relevant to the present study, the mean age of their subjects was 5;3,
making it unclear whether 4-year-olds can generally compute these implicatures.
Furthermore, in a subsequent study, Sullivan et al. (2011) provided evidence that
children’s behavior on Papafragou and Tantalou’s (2004) task may not actually re-
flect scalar implicature at all. In their study, Sullivan et al. replicated Papafragou and
Tantalou’s methods and found that in addition to refusing rewards for characters
who only mentioned a subset of the required items, children also refused rewards
for characters who mentioned more items than were required. For instance, if a
character who was instructed to wash a hat was asked, “Did you wash the hat?”
answered, “I washed the hat and the shirt,” children refused to reward the character,
despite the fact that the character had clearly met the requirements of the task. Thus
children not only rejected statements that implied the falsity of stronger alternative
utterances, they also rejected statements that entailed the truth of weaker alternative
utterances. These findings suggest that although children are certainly able to make
pragmatic inferences, these inferences may not be full-fledged implicatures, and
may instead be explained by simpler mechanisms like mutual exclusivity or the
principle of contrast (for discussion, see also Bale & Barner, 2013).

It remains unclear, then, exactly when children can successfully compute ad hoc
implicatures and how this ability relates to the ability to compute ignorance implica-
tures in a similar context. Although results from previous studies are consistent with
the idea that ad hoc implicatures emerge before ignorance implicatures, no previous
study has directly compared these two forms of inference using comparable meth-
ods. To address this, we conducted two experiments. In Experiment 1, we tested
4-year-old children’s ability to compute both ad hoc scalar implicatures and igno-
rance implicatures in almost identical situations, and found that children’s ability
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to compute ad hoc implicatures precedes their ability to make Gricean epistemic
inferences. In Experiment 2, we replicated our results from Experiment 1 and also
included a group of 5-year-olds in order to replicate Hochstein et al’s finding that
5-year-olds compute ignorance implicatures. Also, we asked how tests of scalar im-
plicature and ignorance implicature relate to general measures of Theory of Mind.

2. Experiment 1
21 Method

2.1.1  Participants
Based on Hochstein et al. (2016), we recruited 50 monolingual English-speaking
4-year-olds (25 females, M = 4;4, range = 4;,0-4;11), who were recruited either by
phone or through daycares in San Diego, CA and Comox, B.C. Two additional
children were excluded; one due to experimenter error and the other due to failure
to complete the task.

2.1.2  Procedure & stimuli

Subjects were seated at a small table next to the experimenter and were admin-
istered one of two tasks: an Ad hoc Implicature task or an Ignorance Implicature
task, between subjects. In each task, subjects watched a scene on a computer, were
presented with a sentence, and were asked to determine which of two characters
most likely uttered the given statement.

2.1.2.1  Ignorance task
In this task, subjects were introduced to two plastic action figures, Farmer Brown
and Captain Blue. The experimenter wrapped a blindfold around Captain Blue’s
eyes, and explained that, “Captain Blue has a blindfold on, so he can’t see. He can
still hear, but he can’t see anything, so he might say things that are funny or not
true” Each subject then received 4 warm-up trials followed by 10 total test trials.
On each of the four warm-up trials, there were three or four objects on the
lower right-hand corner of the screen (e.g., 3 toy cars) and an animal (e.g., a cow) in
the upper left-hand corner. The animal introduced itself, identified the items on the
screen, announced its intention to take something, and then took all but one of the
items (e.g., “It’s me, cow! Look, 3 cars! Look what I'm taking!”). The experimenter
then looked at Farmer Brown and Captain Blue and said, “Hey puppets, what did
the [cow] take?” while leaning in to “listen” to the puppets whisper their responses.
On two of the trials, subjects were then presented with a sentence that mentioned
more items than were actually taken (e.g., “The cow took 3 cars” when in fact it
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took 2) and were asked, first, whether this was “the best thing to say” and, second,
whether it was Captain Blue or Farmer Brown who uttered this sentence. On the
other two trials, subjects were presented with a sentence that accurately described
the number of items the animal had taken (e.g., “The cow took 2 cars”) and were
asked, first, whether this was “the best thing to say”, and, second, whether it was
Captain Blue or Farmer Brown who uttered it. These warm-up trials were designed
to familiarize subjects with attributing sentences to one or the other character.
Subjects were given feedback on their performance on these trials.

The 10 test trials were identical to the warm-up trials, except that there were
two different objects on the lower right-hand corner of the screen (e.g., a banana
and a toy car) and on each trial the animal either took one or both of the items.
These test trials consisted of 5 different types, as shown in Table 3.1 below, and
these trials were presented in one of two counter-balanced orders. There were four
critical trials and two trials for each control trial-type (four total).

Table 3.1 Test trials in the Ignorance Implicature task

Condition Choices Animal takes Someone says... Correct response

True (Control) Orange / Orange & The bear took an orange  Seeing doll
Banana  Banana and a banana.

False (Control) Orange / Orange The bear took an orange  Blindfolded doll
Banana and a banana.

Ignorance (Critical) Orange/ Oneorboth  The bear took an orange  Blindfolded doll
Banana  items or a banana.

The True trials were attributable to the seeing doll (Farmer Brown), as he was the
only one who knew exactly what the animal took on each trial. The False trials
were attributable to the blindfolded doll (Captain Blue), as he was the only one in
a position to guess incorrectly. Although the Ignorance statements were literally
true, we expected that subjects would attribute them to the blindfolded doll if they
were able to compute ignorance implicatures.

2.1.2.2  Ad hoc implicature task

This task was identical to the Ignorance Implicature task, except that subjects attrib-
uted sentences to smart vs. silly speakers rather than to knowledgeable vs. ignorant
ones, and the critical trials differed slightly (see Table 3.2 below). At the beginning
of the task, subjects were introduced to two stuffed animals: “Smart Puppet”, who
“always says things that are just right”, and “Silly Puppet’, who “always says things
that are a little weird or silly” Each subject then received four warm-up trials fol-
lowed by eight total test trials.
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Table 3.2 Trials in the Ad hoc Implicature task

Trial Type Choices ~ Animal takes ~Someone says... Correct response

True (Control) Orange/ Orange & The bear took an orange ~ Smart puppet
Banana  Banana and a banana.

False (Control) Orange/ Orange The bear took an orange  Silly puppet
Banana and a banana.

Ad Hoc (Critical) Orange/ Orange & The bear took an orange.  Silly puppet
Banana  Banana

The True trials were attributable to the Smart Puppet and the False trials to the Silly
Puppet. Though literally true, we expected the ad hoc sentences to be attributed to
the Silly Puppet if children were able to compute ad hoc implicatures.

2.2 Results

Mixed effect logistic regression analyses were conducted using the lme4 package
(Bates et al., 2015b) in the R environment (R Core Team, 2014) and p values for re-
gression coeflicients were obtained using the RePsychLing package (Version 0.0.4).
We follow procedures proposed in Bates et al. (2015a), first fitting a maximal model,
and then simplifying the random effects structure to avoid over-parameterization.
All models reported below contain the maximal random effect structure supported

by the data.
1.0 @ Critical
0.9 Control

i
0.7 I

0.6
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0.4
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Figure 3.1 Proportion of correct responses on critical vs. control trials in the Ad hoc
and Ignorance Implicature tasks in Experiment 1. Error bars represent standard error
of the mean
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Figure 3.1 displays performance on the critical and control trials in both tasks.
The main question we sought to answer was whether 4-year-olds exhibit evidence
of computing ad hoc implicatures before ignorance implicatures, or vice versa. To
this end, we fit a model containing fixed effects of Task (Ignorance Implicature vs.
Ad hoc Implicature), Trial Type (Critical vs. Control) and the interaction of Task
by Trial Type. We also fit a random intercept for subject and a random Trial Type
by-subject slope. This model found a significant main effect of Task (8 = —.95,
SE =045, p =.034, OR = .39, 95% CI = [.16, 93]), but no significant main effect of
Trial Type (p = .79) or interaction (p = .48). Thus, subjects performed better overall
on the Ad hoc Implicature task than on the Ignorance Implicature task, but similarly
on the control and critical trials within each task. Performance was significantly
above chance on both trial types for the Ad Hoc Implicature task (p’s < .0001) but
only on the control trials for the Ignorance Implicature task (p = .0018).

Taken together, these results suggest that the 4-year-olds in our study per-
formed better overall on critical and control trials for the Ad hoc Implicature task
relative to the Ignorance Implicature task, and that children differed from chance
only on the Ad hoc task. Very generally, children appeared to struggle with the
Ignorance task, whether this involved critical or control trials, perhaps because
in both cases mental state ascription - i.e., epistemic reasoning - was involved.
Overall, these findings suggest that children exhibit an ability to compute one form
of scalar implicature despite struggling at the same age to reason about the epis-
temic states, which, on neo-Gricean models, are necessary for scalar implicature.

3. Experiment 2

Although Experiment 1 demonstrated a difference between two types of inference,
it did so using a between-subjects design, raising the possibility that the result was
due to sampling error. To address this, and to replicate the finding in Experiment 1,
we conducted a second experiment using the identical methods, but now in a
within-subjects design.

Experiment 2 also explored how implicature computation is related to more
general tests of Theory of Mind, in order to explore the question of why ignorance
implicature is harder for children. To explore this, we included a group of 5-year-
olds, since past studies have found that children this age successfully compute ig-
norance implicatures. In this way we were able to ask how children’s emerging
ability to compute ignorance implicatures is related to more general Theory of
Mind abilities.
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3.1  Method

3.1 Participants

Based on Hochstein et al. (2016) and Experiment 1 of this paper, we sought to test
50 4- and 5-year-olds in a within-subjects design. We successfully tested 25 mono-
lingual English-speaking 4-year-olds (14 females, M = 4;6, range = 4;0-4;11) and
24 English-speaking 5-year-olds (16 females, M = 5;5, range = 5;0-5;11) recruited
either by phone or through daycares in San Diego, CA. Five additional children
were excluded; four due to experimenter error and one due to failure to complete
the task.

3.1.2  Procedure & stimuli

Children were tested on both the Ignorance Task and Ad hoc Task described in
Experiment 1, within subjects. Testing procedures and stimuli in Experiment 2 were
identical to those in Experiment 1, with the exception that all children received
both tasks in counterbalanced order. In addition, all children in Experiment 2 par-
ticipated in a Theory of Mind battery assessment adapted from Wellman and Liu
(2004) after completing the Ignorance and Ad hoc tasks. This allowed us to test
whether children’s failures with ignorance implicature were specific to the problem
of computing linguistic implicatures, or instead were attributable to more global
problems with epistemic reasoning. The battery included 7 scenarios from Wellman
and Liu (2004), described and acted out using dolls, pictures, and toys. Children
were asked 2-alternative forced-choice questions about the mental states of the
characters in each scenario. The scenarios were presented in random order, with
the experimenter describing each as below and then asking one or two questions
about each. Children were scored correctly on scenarios only if they answered both
questions correctly (for scenarios with two questions).

Table 4.1 Theory of Mind Battery Scenarios, adapted from Wellman & Liu (2004)

Mental state  Scenario Question(s)
Real vs. Steve doesn’t want his aunt to know he How does Steve look on his face?
apparent doesn’t like the present she got him. Happy or sad?
emotions How does Steve feel inside?

Happy or sad?
Not-own Which is your favorite, a carrot What will Mr. Jones pick? A carrot or
desire or a cookie? Well, Mr. Jones likes a cookie?

(whichever the child did not choose),
he doesn’t like (participant’s choice).
Now it’s snack time!

(continued)
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Table 4.1 (continued)

Mental state  Scenario Question(s)
Not-own Captain Blu€’s cat is missing. Where do  Where will Captain Blue look for his
belief you think it is hiding, in the bushes or  cat? In the bushes or in the garage?
in the garage? Captain Blue thinks his
cat is in the (whichever the child did
not choose).
Belief vs. Here is a Mac - n'’cheese box! How does Teddy feel when he first
emotion (Experimenter shows child that the box gets the box? Happy or sad?

Contents false

contains sticks, not Mac — n'’cheese).
Now here comes Teddy, who has
never seen inside the box. Teddy loves
Mac - n’cheese.

Here is a Band-Aid box. What do you

How does Teddy feel after he looks in
the box? Happy or sad?

What does Paul think is in this box?

belief think is inside? Well, actually it’s a toy ~ Band-Aids or a dog?
dog! Now here comes Paul, who has Did Paul see inside box? Yes or no?
never seen inside the box.
Explicit false ~ Scott is looking for his mittens. Scott’s  Where will Scott look for his mittens?
belief mittens are really in his backpack, but  In his backpack or in the closet?
he thinks they - re in the closet. Where are his mittens really? In his
backpack or in the closet?
Knowledge  Here is a plain small box. [Experimenter Does Farmer Brown know what’s in
access shows child a small toy chair inside the  the box? Yes or no?
box, then closes the box again]. Here Did Farmer Brown see inside the
comes Farmer Brown, who has never box? Yes or no?
ever seen inside.
3.2 Results

We found that both 4- and 5-year-olds in Experiment 2 performed better overall on
the Ad hoc Implicature task than on the Ignorance Implicature task. To assess this,
we used a mixed effects logistic regression to predict correct responses using Task
(Ignorance Implicature vs. Ad hoc Implicature), Trial Type (Critical vs. Control),
and Age (4- vs. 5-years-old) as fixed effects and subject as a random effect.? This
model included a random intercept for subject and a random Task by-subject slope.

The model found significant main effects of Task ( = —.90, SE = 0.38,p = .017,
OR = 41, 95% CI = [.19, .85]) and Trial Type (8 = —1.01, SE = .36, p = .0056,

3. The model containing Theory of Mind as a fourth fixed effect did not converge even with the
minimal random effects structure, suggesting that the data do not support a 4-way interaction.
Since our question was whether 4-year-olds fail to compute ignorance implicatures because of
lower theory of mind abilities than 5-year-olds, we analyzed the effect of Theory of Mind in a
separate analysis that included data from both age groups, but without Age as a factor.
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OR = .36, 95% CI = [.17, .74]), indicating that subjects performed better overall
on the Ad hoc Implicature task than on the Ignorance Implicature task and better
overall on the control trials than on the critical trials in both tasks (Figure 3.2).
Exactly as in Experiment 1, performance was significantly above chance on both
control and critical trials for the Ad Hoc Implicature task (p’s <.0001) and on
control trials for the Ignorance Implicature task (p <.0001), but not critical tri-
als. The model found no significant main effect of Age (p = .35). However, it did
find marginally significant interactions involving Task and Age (8 = 1.05, SE = .62,
p=.087,0R =2.87,95% CI = [.85, 10.14]) and involving Task, Trial Type, and Age
(B=-1.45,SE=.77, p=.062, OR = .24, 95% CI = [.05, 1.08]).

To explore these interactions, we next looked at the effects of Task and Trial
Type on performance separately for each Age group. Figure 3.2 shows the mean
performance for each age group by Task and Trial Type. For 4-year-olds, the best
fitting model included Task and Trial Type as fixed effects, a random intercept for
subject, and a Task by-subjects random slope. This model found significant main
effects for Task (8 = —.88, SE =.37, p = .017, OR = .42, 95% CI = [.20, .85]) and Trial
Type (B =-.99, SE = .36, p = .006, OR = .37, 95% CI = [.18, .75]) but no significant
interaction (p = .94). For 5-year-olds, the best fitting model included Task and Trial
Type as fixed effects, a random intercept for subject, and random by-subject slopes for
Task, Trial Type, and Task by Trial Type interaction. This model found a significant
interaction of Task and Trial type consistent with better performance on the Ad hoc
task than on the Ignorance task ( = —1.48, SE = .67, p = .027, OR = .23,95% CI = [.06,
.83]) but no main significant main effects of Task (p=.78) or Trial Type (p = .28).*

Finally, we analyzed the effect of Theory of Mind scores on children’s judge-
ments by conducting a mixed-effects logistic regression containing Task, Trial Type,
and Theory of Mind scores as fixed effects, and Subject as a random effect. The final
model included a random intercept for Subject and a random by-subject slope
of Task. This model found a significant main effect of Theory of Mind ( = .52,
SE = .17, p =.002, OR =1.69, 95% CI = [1.21, 2.35]), suggesting that subjects
with better Theory of Mind scores performed better overall on the implicature
tasks. A significant interaction of Task, Trial Type, and Theory of Mind was also
found, (= -.93, SE = .26, p = .0003, OR = .39, 95% CI = [.24, .66]). As shown in
Figure 3.3, these interactions were attributable to correlations between Theory of
Mind and all trial types except critical ignorance implicature trials. This included
Ignorance Control trials, suggesting that, although Theory of Mind ability was

4. To compare our Ignorance Implicature results to those in Hochstein et. al (2016), we conducted
separate ANOVAS for each age group, using Trial Type (Control or Critical) and Experiment
as factors. For both age groups we found an effect of Trial Type, but no effect of Experiment, or
Trial Type by Experiment interaction. Thus, despite small differences in means across studies,
our Ignorance Implicature results did not differ significantly from those in Hochstein et al.
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Figure 3.2 Proportion of correct responses on critical vs. control trials in the Ad hoc
and Ignorance Implicature tasks in Experiment 2. Error bars represent standard error
of the mean

generally related to inference making ability in this task, it could not fully explain
children’s difficulties with ignorance implicature computation. We interpret this
result to indicate that, ignorance implicature, while surely dependent upon Theory
of Mind, also depends upon additional abilities that may take longer to acquire -
e.g., knowledge of which particular utterance types imply ignorance. Thus, Theory
of Mind abilities may be necessary but not sufficient for ignorance implicature, thus
explaining the lack of correlation we see here. Whatever additional ability ignorance
implicature involves has not yet emerged at this age.
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Figure 3.3 Correlation of Theory of Mind scores and proportion of correct responses on
critical vs. control trials in the Ad hoc and Ignorance Implicature tasks in Experiment 2.
Error regions are 95% confidence intervals
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4. General discussion

In two experiments, we found that many children performed well on tests of ad
hoc implicature despite failing to compute ignorance implicatures, suggesting
that epistemic inference may not be constitutive of scalar implicature, contrary to
neo-Gricean models of communicative inference. In Experiment 1, we found that
one group of 4-year-old children performed well on a test of ad hoc implicature
whereas a second group of 4-year-olds struggled to compute ignorance implica-
tures. In Experiment 2, we replicated this finding using a within-subjects paradigm
that also included 5-year-olds. Overall, children again performed well on the ad hoc
implicature task, but did not differ from chance on critical ignorance implicature
trials. Finally, we showed that although Theory of Mind is generally predictive of
children’s inference making ability — including ignorance implicature control trials,
which also depended on Theory of Mind - it was not related to ignorance implica-
ture critical trials. This suggests that, while ignorance implicature clearly involves
Theory of Mind - enough to restrict performance even on control trials — Theory
of Mind ability is not sufficient for ignorance implicature. In addition to being
able to infer a speaker’s mental states, children must also recognize how particular
types of utterances correspond to states of knowledge. Being able to identify when
an individual is ignorant is necessary for this task, but in addition the child must
recognize that a disjunctive statement could only be spoken by such a person. Taken
together, these results suggest that, for children, Gricean epistemic reasoning is not
strictly necessary for computing implicatures. Below, we explore this conclusion
and consider how ad hoc implicature might be computed in absence of Gricean
epistemic reasoning.

By most analyses, computing an ad hoc implicature involves three main steps.
First, the hearer must identify a contextually specified scale or substitution class
(see Hirschberg, 1985). In our experiment, the contextual scale included the two
nouns that best described the two objects presented on the screen (e.g., {orange, ba-
nana}).>% Second, upon hearing a statement, the hearer must generate alternatives

5. According to some accounts, such scales would also include the conjoined noun phrase, e.g.,
banana and orange. However, it is unlikely that this could provide a viable analysis of children’s
abilities since they are known to experience difficulty computing implicatures based on conjunc-
tive alternatives (see Chierchia et al., 2001; Gualmini et al., 2001). For this reason, we focus our
discussion on alternative sets that does not include conjunction.

6. To simplify our discussion we will treat the ad hoc scale as a substitution class containing
lexical items, although this should be understood as a proxy for a scale containing nominal
meanings (i.e., denotations) rather than actual lexical items, more akin to the types of alternatives
discussed in Rooth (1992), and elsewhere.
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using the contextually specified scale. These alternatives are constructed by substi-
tuting members of the scale for one another in the original utterance (Horn, 1979),
or by deleting certain words or phrases in the original utterance (as discussed in
Katzir, 2007). Note that deriving alternatives by deletion is not a necessary step for
the ad hoc implicatures in our experiments, although it is a critical step for com-
puting ignorance from disjunctions - a point we return to shortly. Whether the
alternatives are derived by substitution or deletion, critically the alternative set only
contains statements that are not entailed by the original utterance. For example,
if the contextual scale were {orange, banana} and the original utterance was, “The
bear took a banana’, then the set of alternatives would contain the statement, “The
bear took an orange” (substitution of orange for banana), which is not entailed by
the original utterance. Having constructed a set of alternatives, the hearer must
then compute a strengthened meaning that implies the falsity of every sentence in
the set of alternatives that is not entailed by the original utterance. There are two
ways this strengthened meaning could be computed:

(1) The hearer engages in Gricean reasoning and derives the falsity of the alterna-
tives by taking the epistemic step (as hypothesized in Sauerland, 2004; Geurts,
2009, 2010; among others). In other words, the hearer assumes that the speaker
knows whether each of the alternatives is true or false and that for any alterna-
tive p, the speaker would have uttered a sentence that entails p if the speaker
believed that p was true;

(2) The hearer strengthens the original statement either by default (Levinson, 2000)
or via a silent grammatical operator akin to only in English (as hypothesized
by Chierchia et al., 2012; Chierchia, 2006; Fox, 2007; among others). On the
grammatical view, for example, the sentence The bear took a banana would
receive an interpretation similar to The bear took only a banana, which would
entail the falsity of each non-weaker alternative in the alternative set (e.g., the
falsity of The bear took an orange).

Critically, although both classes of theory acknowledge that epistemic reasoning
plays a role in licensing implicatures, only on the first class of theories are the
computations themselves couched in the language of epistemic reasoning. In con-
trast, both classes of account acknowledge that ignorance implicature constitutes
a form of epistemic reasoning (since after all, the computations are made in order
to infer ignorance or knowledge).” Given these two basic approaches, it is possible

7. A notable exception is Meyer (2013), who derives ignorance implicatures with a silent op-
erator in a similar way that Chierchia et al. (2012) derives scalar implicatures. Such a theory lies
beyond the present discussion.
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to evaluate the developmental data regarding ignorance and ad hoc implicatures
in relation to existing theoretical frameworks. We see three ways in which our data
might be interpreted.

Non-Gricean scalar implicature: One possible account of our experimental
results is that when children ascribe underinformative utterances to the silly pup-
pet in the ad hoc task they do so by computing a scalar implicature. For example,
upon seeing the bear take a banana and an orange and then hearing, “Someone
says “The bear took a banana. Who said that?” children might compute a strength-
ened meaning for The bear took a banana, and thus ascribe it to the silly puppet
because it implied a false proposition - i.e., that the bear didn't take an orange.
However, it is important to note that this is a suitable explanation only if the ad hoc
implicatures were computed in a non-Gricean way — whether via a grammatical
operator or otherwise. We return to the difficulties these latter accounts might
encounter below.

Non-Gricean informativeness inference: Another possible explanation of our
data is that children succeeded at the ad hoc task not because they computed ad hoc
implicatures, but instead because the utterance did not fully answer the question
under discussion, and thus was not maximally informative (for discussion, see
Katsos & Bishop, 2011). For example, on the trials featuring bananas and oranges,
the puppets were asked, “What did the bear take?” and then were told that someone
said, “The bear took a banana” Since the bear also took an orange, this response
does not fully answer the question, and thus might be more compatible with a less
competent speaker i.e., the silly puppet. A problem with this account, however, is
that it fails to account for children’s performance on the ignorance implicature task.
Recall that in this task, children were told that someone said, “The bear took an
orange or a banana” in a context in which the bear took both. As with the ad hoc
implicature task, this statement was underinformative in this context (and in fact
is even less informative than the statement, “The bear took a banana”). Critically,
children did not ascribe this statement consistently to the less competent speaker,
i.e., the blindfolded puppet, suggesting that an appeal to informativeness cannot
alone explain our data.

Ignorance of ignorance alternatives: A third possible account of 4-year-olds’
better performance with ad hoc implicatures is that relevant ad hoc alternatives may
be easier to generate than alternatives required for ignorance implicature. To com-
pute the ad hoc implicatures in our study, children needed only to access a single
lexical substitution (e.g., The bear took an orange) by substituting orange for banana
in the utterance The bear took a banana. By some accounts (e.g., Katzir, 2007), the
alternatives needed to compute an ignorance implicature are generated via deletion
rather than substitution; for example, to generate The bear took a banana from The
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bear took an orange or a banana, it is necessary to delete “an orange or”® This, of
course, is unlike ad hoc implicature, where substitution is required (i.e., a conjoined
pair of NPs replaces a single NP). While it is possible that deletion poses a greater
challenge to children than substitution, this account seems implausible without
further modification, since substitution actually requires deletion (i.e., substitution
of orange for banana requires first deleting banana and then inserting orange).

Given these considerations, we believe that the best account of children’s behav-
ior is that early in development they compute implicatures in absence of rich epis-
temic reasoning. When scalar alternatives are supplied contextually, as they were
in our ad hoc implicature task, 4-year-olds are able to compute scalar implicatures,
consistent with various other recent reports which indicate forms of success with
scalar implicature at ages as young as 3 years of age (Stiller, Goodman, & Frank,
2011; Miller et al., 2005; Skordos & Papafragou, 2016; Tantalou & Papafragou,
2003). Although we know that even infants demonstrate sensitivity to speaker
knowledge and intentions in some contexts (Baldwin, 1991; Tomasello & Barton,
1994; Sabbagh & Baldwin, 2001; Liszkowski et al., 2008), our study suggests that
they may not yet be able to deploy this existing Theory of Mind ability to compute
linguistic implicatures in the service of inferring speaker states. Specifically, chil-
dren appear able to recognize that other people’s beliefs may differ from their own,
and be contingent on the evidence they have witnessed, but not yet understand how
choosing underinformative utterances indicates ignorance about other, alternative
statements that might have been made.

One question that our study does not fully resolve is when children first make
ad hoc implicatures, and to what extent this ability is related to other forms of
linguistic inference children make early in development. Besides the evidence pre-
sented here and elsewhere regarding ad hoc implicature, other studies have shown
that children as young as 2 years of age can compute mutual exclusivity inferences:
When a speaker says, “I want a blicket”, children infer that they do not want, e.g.,
an apple, since if they had wanted an apple then they would have said so, by saying,
“I want an apple” (Diesendruck & Markson, 2001; Markman et al., 2003). While
Clark (1990) has argued that such inferences require Gricean reasoning, the actual
computations posited by others, like Markman et al. (2003) are much simpler (for
discussion, see Barner & Bachrach, 2010; Bale & Barner, 2013) and can explain chil-
dren’s behaviors without appeal to epistemic reasoning. Minimally, what is needed
is the ability to generate a set of relevant alternatives, and the ability to negate
alternatives in order to exhaustify the original utterance. While mutual exclusivity

8. Sauerland (2004) proposes that the alternatives vital to the computation of ignorance impli-
catures involve the same type of substitution. We do not discuss this theory here since it is unable
to explain the difference between the two types of implicature in this study.

printed on 2/10/2023 7:11 AMvia . All use subject to https://ww. ebsco. conlterns-of -use



Chapter 14. Implicature and epistemic reasoning 345

differs from implicature with respect to the types of alternatives involved, children’s
ability to compute these inferences clearly shows that inferences similar to implica-
ture can be generated by children in absence of conventionalized scales, and well
before Theory of Mind development is fully complete. What is unknown is whether
implicatures like those described in our study actually deploy the same type of
mechanism as mutual exclusivity, or whether a qualitatively different mechanism is
required. Future studies should explore this question by probing the conditions un-
der which children compute mutual exclusivity inferences and ad hoc implicature.

To summarize, in this study we explored children’s ability to compute ad hoc
scalar implicatures and ignorance implicatures. To do this, we conducted the first
direct comparison of these inferences using similar tasks, and found that 4-year-
olds successfully compute ad hoc implicatures despite failing to compute ignorance
implicatures. We conclude that children can compute ad hoc implicatures in ab-
sence of Gricean epistemic reasoning about speaker knowledge.
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CHAPTER 15

The acquisition path of near-reflexivity

Valentina Brunetto and Tom Roeper
University of Leeds / University of Massachusetts, Amherst

Classical statue sentences (‘Ringo hit himself” meaning ‘Ringo hit his statue’)
are a long-standing puzzle for binding theories. We enrich the Partition the-
ory (Schwarzschild, 1996) to allow semantic partitions (based on contextual
contrasts) to explain acquisition experiments. The semantic partitions, in turn,
correspond to a syntactic analysis of bimorphemic versus monomorphic reflex-
ives. Only morphologically complex anaphors allow near-reflexive reference to
a statue. Two experiments on the acquisition of near-reflexivity in Italian and
English show that this innate interface is present very early. Results from yes/no
questions-after-stories given to children 4;0-6;0 years (Italian: N = 29; English:
N = 36) and adult controls (Italian: N = 30; English: N = 72) supported our pre-
diction: English children allowed near-reflexivity with herself, Italian children
blocked near-reflexivity with se.

Keywords: reflexivity, near-reflexivity, proxy, partitions, binding, clitics,
anaphora, acquisition, Italian

Introduction
Innate interfaces and theory within experimentation

Acquisition research has often focused on rare and complex expressions because
they are where innate claims about grammar seem to be virtually inevitable. We
explore in this chapter the acquisition of near-reflexivity (Jackendoff, 1992; Lidz,
2001). In the classical case of statue sentences by Jackendoft (1992), the predicate
is intrinsically ambiguous between a true reflexive reading and a statue reading
(henceforth, NR):

(1) Ringo walked into the Mme Tussauds museum and saw a statue of him.

Ringo hit himself (himself = Ringo or Statue of Ringo)

httg)s ://doi. org/1o 1075/tilar.24.15bru
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Near-reflexivity is not the only case of non-coextensional or proxy interpreta-
tion: other contexts include metonymy (part-whole relations) and guise contexts,
which we argue to be less constrained than near-reflexivity. Because of their rarity,
near-reflexive contexts qualify as a testing ground for the ‘poverty of the stimulus’
argument: properties of grammar emerge in the child from innate UG and not
from any specific input.

Where phenomena are rare, experiments can work like a prism to isolate a
hidden innate interface between grammar, semantics and pragmatics. This chapter
in part is also aimed at uncovering interface effects between syntax and pragmat-
ics that we argue play a critical role in UG as well. The underlying hypothesis is
that there exist strict innate interfaces between syntax, semantics, and pragmatics
(Roeper, 2014).

Why does the assumption of interfaces increase the need for innate connec-
tions? Traditional learnability arguments were one reason for the “autonomy of
syntax”. If each module is autonomous, the set of possible grammars is smaller. If
they are connected, then the set increases exponentially. If the highly constraining
connections are innate, however, the set of possible grammars does not increase.
Many innate biological interfaces exist, such as eye-hand coordination: the ability
to organize hand muscles online in terms of visual information, as in reading music
while playing the piano.

Experimentation into interface phenomena usually requires close attention
to the contextual pragmatics of stories to isolate the grammar. Examples include:
long-distance movement, paired wh-, inverse scope, binding, exhaustivity. In our
stories, we manipulated context to invite reference to a statue in reflexive construc-
tions with English SELF anaphors and Italian SE clitics. In doing so, our goal was
to explore how morphology and pragmatics conspire to block near-reflexivity. In
brief, our experiments show that Italian-speaking children with mono-morphemic
reflexive se know from the outset that near-reflexivity is impossible, while
English-speaking children with bi-morphemic himself allow it immediately. We
argue that an innate interface between pragmatics, semantics, and syntax is needed
to explain this result.

2. Metonymy, proxy readings and near-reflexives
2.1 Morphological constraints on near-reflexivity

In wax museum scenarios, the following near-reflexive interpretation is acceptable,
though marginal (Jackendoff, 1992):
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(2) Ringo Starr put a hat on himself. (Interpretation: Ringo put a hat on his statue)

The semantic representation of this sentence requires that two distinct arguments
(Ringo in the flesh and Ringo’s statue) are projected in the syntax. In fact, drop-
ping the reflexive results in an intransitive predicate, blocking the near-reflexive
interpretation, and one must choose the real Ringo even if the contextual focus is
on the statue:

(2") Ringo put a hat on (Interpretation: *Ringo put a hat on his statue)

A critically important observation is that that the near-reflexive interpretation also
does not hold with mono-morphemic reflexives in Italian, German, Dutch and other
languages (Reuland, 1997; Rooryck & Vanden Wyngaerd, 1998; Lidz, 2001; Safir,
2004):!

(3) Ringo si mette il cappello (Italian)
Ringo SE , puts the hat
‘Ringo puts a hat on himself’ (Ringo/*Statue of Ringo)

In each of these languages, Ringo puts a hat on the real Ringo, just like with the in-
transitive English. There seems to be a complex syntactic, morphological, pragmatic
interface here: only bimorphemic reflexives allow near-reflexivity.

Is there a direct connection between pragmatics and morphology? It seems
far-fetched, but not inconceivable. We will argue that the connection becomes more
natural when argument structure serves as a semantic bridge to near-reflexivity.

It is commonly assumed that reflexive verbs that have obligatory morphology
(SE) are single argument verbs (Grimshaw, 1990; Marantz, 1984): (4a) is not parallel
to (4b), but to intransitive forms like (4c):

(4) a. He SE washed
b. He washed SELF
c. He washed

1. The clitic cases are disputed by some (see Labelle’s (2008) judgements for French and Marelj
& Reuland (2013) for Serbo Croatian). The experimental results we report, including adults,
shows unmistakably that bi-morphemic reflexives allow near-reflexivity where it is blocked for
mono-morphemic cases. We think therefore that the linguists’ acceptability judgements are
strained and do not reflect the essential contrast, which the literature cited maintains.

An anonymous reviewer also notes that a near-reflexive reading for a sentence in (3), with
a dative clitic, may not be completely impossible, whereas the ungrammaticality is clearer with
verbs like wash or shave. We agree with these intuitions. The fact that the constraint is ameliorated
with benefactive objects points to a difference in the argument structure (if the benefactive clitic
is introduced by an applicative head as in Pylkkdnen’s (2008) analysis).
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We claim that bimorphemic reflexives must map onto independent arguments of
the verb and therefore constructions must carry both Agent and Theme.? If they
have two arguments, then a dependency relation between individual and extension
can be construed. If there is only one argument, no option for independent refer-
ence is possible, therefore reflexive clitic constructions are semantically intransitive.

A complication arising from evaluating this proposal is that referential sub-
stitution is not unique to near-reflexives. In fact, it occurs effortlessly in language:

(5) He painted the girl with blue eyes with brown eyes (Jackendoft, 1975)

Here some girl-entity remains the same despite a physical shift. However, we can
even ignore bigger aspects of identity:

(6) He portrayed the German educator as an American educator.

There has been a renewed interest in the ability of a noun phrase (R-expression,
pronoun, reflexive) to function as a proxy, namely, as an extension of an individual
x that is interpreted as f(x) (see Reuland, 2011; Safir, 2004):

(7) a. Ringo looks real (statue/picture)
b.  Plato is next to Sappho (book/work of art)
c.  Mary rolled doubles and got out of jail free (game/vehicle)

The examples in (7) are classical cases of metonymy, which is pervasive in language.
A principled account of near-reflexivity must therefore separate constructions like
(3) from broader cases of metonymy. If we define near-reflexivity as a dependency
relation between an Agent and a Theme that does not result in identity, then we
must exclude: (i) metonymy in the broad sense (reference shifters); (ii) mental
images in belief contexts.

It can be shown that near-reflexives differ from metonymical NPs, a classic case
of ‘reference shifters’, in crucial respects, as Jackendoft (1992) points out:

(8) a. [Pointing to Michelangelo’s David] That’s Michelangelo
b. [Michelangelo falls on David] *Michelangelo fell on himself

2. We are treating the Italian case (SE + STESSO) and the English case (pronoun + SELF) on
a par. To the extent that both Italian and English adults accept statue reference with these an-
aphors, their assumption of transitivity is satisfied. We do not assume that the two anaphor types
are lexically and referentially equivalent, and perhaps languages with more complex paradigms
such as Dutch, which has both SE + SELF and pronoun + SELFE, may reveal subtler interpretive
differences. Safir’s (2004) competition scale, to which we return in Section 2.2, explicitly makes
this prediction.
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Unlike the proxy in (8a), the near-reflexive in (8b) bears a special relation with
the subject that must be encoded in the syntactic representation. Referential ex-
pressions and pronouns can refer independently to a proxy, but anaphors cannot.
Near-reflexives are not logophors or exempt anaphors, and do not require a special
perspective:

(9) Walking through the wax museum, Ringo glanced at himself, without recog-
nizing it was him the statue portrayed.

Pronouns allow metonymy, and do not bear a special syntactic relation with their
antecedent (in fact they do not need an antecedent at all). Proxy pronouns are
typically illustrated in the literature by examples like (10a). The problem, however,
is that sentences involving propositional attitudes obscure the difference between
he as the statue (related to but extensionally distinct from Ringo), and the image
of Ringo portrayed in the statue (which is still part of Ringo). In (10b), where the
pronoun is necessarily unbound, the proxy interpretation (him = statue of Ringo)
sounds less natural, because the predicate would require the statue (Theme) to be
introduced by an inanimate pronoun (if):

(10) a. Ringo thought he looked goofy
b. Ringo dared George to punch it/ ?him

Reflexive clitics resist near-reflexivity, but can participate in structures where the
subject NP has been transposed by metonymy:

(I1) Mary ha tirato 1 dadie si €& mossa di tre posti
Mary aux thrown the dice and SE, aux moved of three spaces
‘Mary threw the dice and moved herself three spaces’

Although the subject in (11) can be interpreted as Mary’s extension in the board
game, the clitic is interpreted as indistinct from its antecedent, and therefore the
dependency relation does not involve near-reflexivity (as (7c) confirms under con-
junction: Mary rolled the dice and __ got out of jail free. The real person rolls dice
and the figurine is removed from jail.)

The boundaries between near-reflexivity and metonymy become muddled
when nonagentive predicates (see, think, believe) are considered. Romance clitic se
is not incompatible with mirror images and mental images:

(12) Giannisi guardo allo specchio/ nella foto
Gianni SE saw at.the mirror/in.the  picture
‘Gianni saw himself in the mirror / in the picture’
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(13) Davanti alla  statua che lo ritraeva, Nerone si ammirava
In front of the statue that himd portrayed, Nero SE, admired
compiaciuto
satisfied’
‘In front of the statue portraying him, Nero admired himself with satisfaction’

Examples like these have sometimes been claimed as evidence that reflexive
clitics can introduce proxies (see Marelj & Reuland, 2013; Labelle, 2008). Labelle
(2008: 856, Example 63) adduces an equivalent example to (13) as evidence that
French reflexive clitics are acceptable in statue contexts. Both Labelle (2008) and
Marelj and Reuland (2013) interpret this acceptability as evidence that reflexive
clitic constructions are semantically transitive.

There are, however, semantic constraints in the availability of mental image
readings. Pica and Snyder (1997) have pointed out that reflexive clitics in psycho-
logical predicates resist Experiencer readings.® They attribute this semantic con-
straint to the clitic’s inability to introduce a psychological partition between the
subject as ‘knower’ and object of knowledge. Without a modifier (compiaciuto in
13 or beaucoup in 14a) the predicate is degraded because the clitic alone is unable
to imply conscious knowledge or awareness on part of the subject:

(14) a. Jean sapprécie beaucoup
Jean SE  likes very.much

b. “Jean sapprécie

Jean SE | likes

In Marelj and Reuland’s (2013) proposal, reflexive clitic constructions retain two
thematic roles; however, if the clitic has X° status, it is argued to form a uniform
chain with the subject which is interpreted as one argument. This is the case of
Russian -sja, or Icelandic -st, which indeed block near-reflexivity.

(15) Marko zakrylsja na fotografii ~ (Russian — Marelj & Reuland 2013: 77)
Marko covered.SE; on photograph
(Impossible meaning: Marko covered his image in the photo; only possible
meaning: a picture of Marko covering himself).

3. The following example illustrates the contrast between physical and psychological predi-
cates in Italian: a verb like colpire (strike) ambiguous between a physical interpretation (to hit)
and a psychological one (to impress) blocks the reflexive clitic in the psychological case:

(i) a. Gianni si ¢ colpito con un bastone Belletti & Rizzi (1988: 299)
‘Gianni struck himself with a stick’
b. *Gianni si ¢ colpito per la sua prontezza
‘Gianni struck himself by virtue of his quickness’
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On the other hand, clitics can also appear in Exceptional Case Marked comple-
ments of perception verbs and belief reports. The critical factor here is that ECM
constructions involve two clauses and access to two thematic role projections. If
we consider a sentence like (16), quite paradoxically, the reflexive appears to pick
an individual who is ‘less identical’ to its antecedent than the pronoun in the em-

bedded clause.

(16) Vincentsi ritraeva pit alto di quanto non fosse
Vincent SE | portrayed more tall than not was:subjunctive
‘Vincent, portrayed himself; taller than he, (really) was’

Notice that the form of the anaphor constrains this possibility: for instance, in
Dutch, we find, as expected, that only the bimorphemic anaphor results in a pos-
sible meaning:

(17) a. Vincent schilderde zichzelf langer af dan hij eigenlijk is
Vincent portrays ~ SELF  taller as than he really  is
‘Vincent portrays himself as taller than he really is’

b. *Vincent schilderde zich langer af dan hij eigenlijk is
Vincent portrays SE taller as than he really s

The source of the grammaticality in the clitic sentences cannot be attributed to the
clitic’s capacity to introduce a distinct thematic role. For example, Icelandic clitic
-st can participate in ECM structures (18).* These facts warrant an analysis where
the second thematic role is shared between the surface subject and its lower copy.

(18) Hann, pikist [t vera snillingur ] (Andrews, 1990, p. 201)
Hann, se.thinks [t, to.be genius ]
‘Hann thinks he is a genius’

Although we are not committing to any specific syntactic analysis of reflexive clitics
here, we suggest that the contrast between (17b) and (18) follows naturally if the
clitic, unlike zich, is not an argument of the small clause, compatible with movement
analyses of reflexives (e.g. Kayne, 1989; McGinnis, 1999) where the surface subject
is a derived subject. Since zich cannot be construed as extensionally distinct from
its antecedent, (17b) is impossible, whereas reflexive clitic constructions undergo
a different derivation.

In sum, we argue that a morphological interface blocks near-reflexivity with
both zich anaphors (long distance SE) and clitic anaphors. Once we exclude

4. Icelandic -st differs from Romance se because its use is not productive and is in fact highly
idiosyncratic. Nevertheless, the availability of these structures shows that near-reflexives and
mental images should not be assimilated.
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perception and psychological predicates, it can be shown that mental images and
non-coextensional proxies (such as statues) fall into different classes. Clitics and
long distance (zich) anaphors pattern together in forcing indistinctness with their
antecedent.

2.2 The syntax and semantics of near-reflexivity

We define near-reflexive predicates as predicates with two semantic roles (Agent,
Theme). This difference at the level of argument structure predicts that anaphoric
relations with bimorphemic and mono-morphemic reflexives must have different
semantic representations.

Reinhart and Reuland’s (1993) binding theory, which distinguishes between
simple and complex anaphors, fails to adequately capture the semantics of this dis-
tinction because its only semantic relation is coargumenthood, leaving everything
else outside the core of the binding principles. Since reflexivity in syntax requires
co-indexation of two arguments, they argue that bimorphemic reflexives are
the only anaphor type to form a reflexive predicate, whereas mono-morphemic
long-distance anaphors are treated like pronominals. The near-reflexive facts sug-
gest that, in fact, the account should be reversed: bimorphemic reflexives can be-
have like pronouns, but mono-morphemic reflexives do not. The core observation
in (19) is that Ringo shaved (19b) cannot mean that he shaved the statue because
it is intransitive and the same holds for Italian se (19¢). So these contrasts arise:

(19) a. Ringo shaved himself (Ringo/Statue of Ringo) (two 0 roles)
b. Ringo shaved @ (Ringo/*Statue of Ringo) (intransitive: one 6 role)
c. Ringo si ¢ rasato (Ringo/*Statue of Ringo) (clitic: one 6 role)
Ringo SE I aux shaved

Our hypothesis is presented in (20):
(20) All morphologically deficient anaphors block near-reflexivity.

Moreover, the difference between strict identity and near-reflexivity cannot be re-
duced to a difference between bound variable and (accidental) coreference: for
instance, the availability of NR in the following sentence shows that near-reflexives
are not free variables, in fact they can be bound to a quantified subject and still
yield nonidentity:

(21) Every Beatle started undressing himself.

These facts suggest that the source of near-reflexivity should not be located in a
richer referential capacity of the self morpheme.
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Inherent reflexive verbs like shave and undress illustrate the fact that a com-
plex reflexive (him+self) adds a theme in the theta grid, creating the potential for
a near-reflexive relation. This potential interpretation, we argue, must be encoded
in the argument structure, not in the pragmatics or in the lexicon.

According to Reinhart and Reuland’s (1993) proposal, all reflexive predicates
should give rise to the same semantic representation, namely, Ax P(x), an intran-
sitive with a single thematic role. However, the data in (19) show that this claim is
not borne out (as noted by Lidz 2001). Bimorphemic reflexives do not give rise to
such a representation, hence their ability to engage in near-reflexive ambiguities. An
alternative view, proposed by Safir (2004) capitalizes on the fact that SELF, unlike
the mono-morphemic form, cannot represent readings of indistinctness and should
therefore be considered the marked form. In his competition model, the availability
of a more dependent anaphor causes the SELF anaphor to be outcompeted due to
its inability to represent obligatory indistinctness. In inherent reflexive predicates,
the availability of a null form (always a mono-morphemic anaphor in the other
Germanic languages), allows the contrast to reemerge. This is compatible with our
proposal that SELF never forms a one-place predicate, which accounts for the subtle
semantic differences between (19a) and (19b).”

Safir (2004) also notes that R&R’s (1993) notion of coargumenthood, being
symmetrical, does not account for the fact (first noted by Jackendoff, 1992 - see
also 8b) that the two referential options never attain complete equivalence:

(22) Context: the statue portraying Ringo falls on Ringo
-+ *Ringo fell on himself.

It thus appears that near-reflexivity cannot work on a chain [NP ... SELF] where
the NP has been already transposed by metonymy. The near-reflexivity is thus an
asymmetrical relation from an individual to his representation. Although it is not
clear how one would capture this formally,® we think that, while there is a role for
metonymy in allowing the statue to be called Ringo, the ambiguity of the reflexive
has a distinct syntactic source.

5. Near-reflexivity is one semantic reflex of this difference in argument structure between John
shaves and John shaves himself, but not the only one. For example, as Safir (2004: 123) notes,
adjoining a manner adverb to the intransitive can only describe the way in which one shaves but
not the style of one’s beard. This prediction seems to be borne out:

(i) John shaved himself crookedly/??John shaved crookedly.

6. To test for this claim, we could imagine the following (thought) experiment:

Picture 1: Ringo is leaning on his statue; Picture 2: The statue of Ringo is leaning on Ringo.
Question: where is Ringo leaning on himself? Our intuitions quite strongly go for Picture 1.
We return to this issue in our partition discussion.
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3. Mapping reflexives to partitions

Other existing accounts of near-reflexivity have focused on the referential capacity
of reflexives (Lidz, 2001; Zuckerman, Avrutin, & Vasi¢, 2002; Reuland & Winter,
2009). It is the mono-morphemic form that is too ‘deficient’ to introduce new ref-
erents or guises, whereas the bimorphemic anaphor is lexically specified for richer
referential capacity.

Our account is different because we treat this relation as quantificational in the
way that reciprocals like each other require a quantificational analysis. Our starting
observation is that interpreting a near-reflexive involves a mapping between two
sets of individuals — real people, statues — and an asymmetric relation between
them. While these anaphors defy a traditional definition of bound variable under
which we would expect two theta roles to be interpreted as one, the relation of
near-identity between the two NPs is not ‘accidental’. The working hypothesis is that
near-reflexivity should coincide with other semantic properties. Therefore, it should
not need an ad hoc semantic representation. Instead, we make the following claim:

(23) The relation between an NP and a bimorphemic anaphor calls for a partition
of that NP into subsets, and a relation between those sets.

This proposal builds on Schwarzschild’s (1996) analysis of partition effects in plural
predicates. Against a tradition where rich semantic representations (for instance,
Link’s (1983) D-operator) are posited to account for distributive/collective am-
biguities, Schwarzschild argues that there is a complex cognitive and pragmatic
dimension that needs to be granted a more prominent place. The analysis expands
Higginbotham’s (1981) idea that the interpretation of a plural predicate involves a
partition of the plurality into subsets:

(24) [ NPplural VP] is true iff there is a partition C of the plurality denoted by NP
such that VP is true for every element in C (Higginbotham 1981, p. 100)

(25) [Scenario: three boys playing baseball, two boys watching, three girls playing
basketball]
a. Are the boys playing?
b. Are the boys playing baseball?

The principle in (24) simply captures the intuition that different partitions of a
plurality can shift the truth conditions of a plural predicate. For instance, most
speakers would judge (25a) false because the question requires us to partition
the boys into players and non-players. However, (25b) introduces a more refined
partition (including players only) which makes the sentence true if baseball is
contrasted with basketball. Schwarzschild (1996) further shows that a partition
should be intended as a pragmatic ‘free variable’, susceptible to both linguistic
and nonlinguistic sets.
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Our proposal is that there are also partition effects triggered by complex an-
aphoric expressions, both reflexives and reciprocals. These involve a pragmatic
partition of the set denoted by the NP into relevant subsets and a quantificational
relation between these subsets. To illustrate, we start by noticing how ambiguities
are triggered by the possibility of partitioning the entities in the anaphoric relation
into different subsets.

(26) a. The princess and the frog kissed themselves
b. The princess and the frog kissed each other
c.  The princesses and the frogs kissed each other

When a plurality is made of two singleton sets, as in (26a) and (26b), the simplest par-
tition allows for an unambiguous relation between the two sets, a self-kissing event in
(26a) and a reciprocal one in (26b). In contrast, (26¢) is more complex. It could be that
there is a reciprocal pairing between a set of princesses and a set of frogs, or that there
are two sets of events, one involving only princesses and one involving only frogs.

In the mono-morphemic case, like German sich and Italian si, although the
reciprocal reading is favored, the reflexive reading is allowed (27). In fact, plural
predicates construed with monomorphemic reflexives are consistently ambiguous
between a reciprocal and a reflexive reading:

(27) Sie kiissen sich (reflexive/ reciprocal)
they kissed SE
“They kissed themselves’ or ‘they kissed each other’

This is not the end of the story. If one creates a contrastive context in English, then
the reciprocal interpretation can emerge even with the reflexive:

(28) Scenario: a group of princesses asks a group of frogs to kiss them
The frogs were shy. The frogs kissed themselves.

This could, under a partition between groups, allow the reciprocal reading where
one frog kisses another frog (but crucially, not the princesses). We show that it is
this kind of partition, which is contextually required, that plays an important role
in the child’s acquisition path.”

7. Acquisition evidence points to the existence of partition effects in quantificational contexts.
For example, Avrutin and Thornton (1994) report that children overwhelmingly allowed Princi-
ple B violations (intrasentential coreference between an NP and a pronoun) in plural sentences
when the NP could be interpreted collectively as in (i):

(i) *[Big Bird and the clown]; dried them, [Collective: together, with a big towel]

(i) *[[Big Bird and the clown]; Dj]dried themj [Distributive: in two different events]
This shows that children distinguish quantificational relations from coreference relations, but
also suggests that a partition involving first order sets ([A+B] rather than [A] + [B]) is preferred

whenever the context supports it (see also Section 6).
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4. The acquisition challenge

What is the acquisition path for near-reflexivity? If we exclude metonymy, then a
first hypothesis would be that it is very late. Nevertheless, we might make a different
guess if we make an easy pragmatic assumption: there is a pragmatic extension from
de se reflexivity (actual self) to a de re extension (another version of self).

Evidence that children master mirror images early has been robustly found by
studies on the acquisition of binding in Romance small clauses with perception
verbs (Baauw et al. 1997; Brunetto 2012) in mirror scenarios like (29):

(29) La bambina si  vede ballare (allo  specchio). (> 90% accurate)
the girl SE, sees dance (at.the mirror)
“The girl sees herself dance (in the mirror).

Are children aware of the distinction between metonymy and near-reflexivity? A
study on Dutch children’s sensitivity to morphological form in near-reflexive sce-
narios with videos and statues (Zuckerman & Vlasveld, 2004) suggests that children
are aware of the different referential capacity of zich and zichzelf. Moreover, children
pay attention to the nature of the near-reflexive relation, rejecting what the authors
call ‘bad guises), for example a character doing something to another character who
is dressed in a costume portraying him.

In our hypothesis, we argue for a richer pragmatic interface. If near-reflexivity
involves a partition, that is, a pairing between sets, its challenge goes beyond the
ability to recognize what referent can stand as a proxy. It calls into question an abil-
ity to exclude the reflexive event from the set of alternatives the sentence calls for.

The relation between English intransitives, Romance clitics and near-reflexivity
has never been investigated. Our exploration will therefore address two kinds of
questions in the grammar of English and Italian children:

(30) a. IsNR constrained by the form of the anaphor?
b. Is NR subject to partition effects? Are children and adults alike?

We believe that this is a case where, as a general assumption, we should assume
zero input because we also assume that near-reflexive situations, unlike metonymy
with mirrors, almost never occur for children. Notice, moreover, that the traditional
idea that complex anaphors are lexically specified to allow reference to a statue
comes with the corollary that lexical information is acquired through exposure,
hence it should be delayed. If the child only adds near-reflexivity to himself when
he hears it, then it will be very delayed. If it follows from the semantic analysis of
a bi-morphemic anaphor, then it is invoked as soon as the child sees that himself
involves two morphemes. That is, if it comes directly from UG, then no delay based
on exposure is predicted.
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Where could early acquisition come from? Our strategy is traditional, so let us
maximize what UG could supply a child. A morphological assumption could be that
the concept of strict identity is achieved by monomorphemic elements (all clitics),
not in argument structure but in a non-argument position. In English, this could
be the abstract clitic position postulated by Keyser and Roeper (1992). That is:

(31) John stood up/played dumb/ repaid the loan
Allows a complex verbal head:

(32) Vv

v particle
re-
idiomatic adj

Reflexive compounds in English are one construction where mono-morphemic re-
flexives arise, suggesting that is indeed in this non-argumental position that mono-
morphemic clitics are generated: self-serving ideas/*himself-serving ideas.

Monomorphemic reflexives in compounds exactly exclude NR readings. One
could imagine the following scenario, in which Ringo’s statue falls on the real Ringo
and injures him: it would not be called a “self-inflicted would”. The restriction of
monomorphemic reflexives to a non-argument position means that near-reflexivity
can only be construed from an argument position. Clitic reflexives are restricted
to strict identity.

English himself which survives in inherent reflexive constructions is also a
non-argument:

(33) a. They behaved themselves.
b. *It was themselves, that they behaved.
c. *It was up that John stood.

[compare: “it was himself that John blamed”]
Similarly, himself in adjunct position blocks near-reflexivity.
(34) Ringo himself shaved (Ringo/*The statue of Ringo).

Naturalistic evidence shows that English-speaking children master adjunct reflex-
ives very early, and possibly use them earlier than argument reflexives.

8. Keyser and Roeper (1992) show that, because abstract dative markers, bare nouns, idiomatic
nouns and adjectives, prefix —re and particles all occupy the same position, they are mutually
exclusive (*He re-left a note; *He re-lost face; *He re-picked up the ball; *He re-played me dumb).
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(35) I do this myself. (2;1.21)°
Let me play myself. (2;2.0)
Butch bite myself. (2;4.15)

You dress myself. (2;9.20)

a0 o

If reflexive binding means that there is no additional argument, then the fact that
a near-reflexive is a separable object becomes a problem with the higher interface
with pragmatics or cognition.

4.1 Homogeneous and heterogeneous partitions

Based on the hypothesis that the interpretation of near-reflexives relies on parti-
tioning the domain into subsets (here, statues as opposed to people in the flesh), we
address the question in (30b) by distinguishing two pragmatic contexts:

a. a heterogeneous partition (containing members of heterogeneous sets, i.e. Real
and Statue);

b. ahomogeneous partition (mapping to members of a homogeneous set, i.e. the
statues).

The idea is that a contrast in set types (real person, statue) or non-contrast (statue,
statue) can shift the interpretation towards near-reflexivity. This can be seen in the
difference between the following, which we shall show becomes much stronger
with a distinctive context:

(36) [context — Only two options: Ringo, his statue - Ringo undresses his statue]
Is Ringo undressing himself? (expected answer: no)

(37) [context — Only two options: Statue of Ringo and Statue of George - Ringo
undresses the statue of Ringo]
Is Ringo undressing himself? (expected answer: yes)

The intuition that near-reflexivity is more likely if the statue of Ringo is contrasted
only with another statue may reflect an important fact. It suggests that the ambi-
guity does not boil down to the notion of saliency that is usually invoked in cases
of referential ambiguity (think of: Is Ringo undressing him? where the pronoun
gets assigned to the most salient character in context). Why would Ringo’s statue
be more salient in (37)? It seems that if the context provides a contrast between
statues, then the mapping from self to a statue becomes acceptable. To demonstrate
this difference, we sought experimental evidence.

9. Data from the CHILDES database. (35a): manchester/aran/aran07b.cha:1247; (35b): brown/eve/
evel7.cha:2948; (35¢): bloom70/peter/peter12.cha:3502; (35d): brown/sarah/sarah030.cha:865).
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5. Experimental studies
5.1 Experiment 1: Near-reflexives in child Italian

Participants - We start by reporting the final design of a series of experiments.
Twenty-nine Italian children were tested, between the ages of 4;0 and 5;11 (4-year-
olds: N = 17, mean age 4;5; 5-year-olds: N = 12, mean age 5;8). In addition, 30
adults were tested (age range 18 to 53 years, mean age 34 years). Participants
were told short stories followed by yes/no questions. The theme of the stories
was a statue contest involving the Disney princesses. Each princess had a statue
of herself (an identical figurine painted in white) to take to an exhibit and var-
ious events preceding the exhibit were presented on screen. Four test sentences
involved near-reflexive events, i.e. the princess doing something to her statue. The
verbs used were open to both transitive and reflexive uses: liberare ‘get out’, vestire
‘dress’, coprire ‘cover’ and coricare ‘lay down'. In addition, five fillers were used,
three of which contained a simple transitive predicate and two of which contained
object clitics in bound variable Principle B contexts.!? The filler stories did not
involve statues and ensured that children were paying attention to the task and
could recognize the princesses.

Design — The design included two fully crossed conditions, with factors: mor-
phology (se stessa, si); pragmatics (Real/Statue, Two Statues). Children were ran-
domly assigned to one of two lists, where they heard a story like (38a) or (38b),
followed by a question containing the clitic si (39a) or the complex reflexive se
stessa (39b).

10. The transitive fillers elicited yes/no answers:

(i) a. Sié messa il vestito di Aurora?
‘Did she put on Aurora’s dress?’
b. Ha dato il cerchio a Biancaneve?
‘Did she give the hula hoop to Snow White?’
c.  Hamesso il cappello a Cenerentola?
‘Did she put the hat on Cinderella?’

Two wh- questions contained accusative clitics and elicited full NPs:

(ii) a. Chilha asciugata?
‘Who dried her?’
b.  Chila considera la piu bella?
‘Who considers her the most beautiful?’
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(38) Intro: This is a story about princesses and their statues. The princesses are going
to bring their statues to a show and will decide which is the best statue. Before
they arrive at the show, some things happen to them.

a.

REAL/STATUE: Tiana has made a statue that looks exactly like her. But on
the way to the show she thinks: “What if my statue breaks?” So she has an
idea. She takes a scarf. Let’s see what she’s going to do with the scarf.
TWO-STATUE: Tiana has two statues: one represents her and one is Belle.
But on the way to the show she thinks: “What if my statue breaks?”. So she
takes a scarf. But there’s a problem! She has only one scarf. Let’s see what
she decides to do with the scarf.

(39) Picture: Tiana puts the scarf on her statue (see Figure 1)

a.

cLITIC: Che cosa ha fatto Tiana con la sciarpa? Si é coperta?

What did Tiana do with the scarf? Did she cover SE?

SE STESSA: Che cosa ha fatto Tiana con la sciarpa? Ha coperto se stessa?
What did Tiana do with the scarf? Did she cover SELF?

Figure 1. Left: REAL/STATUE (heterogeneous) scenario; Right: TWO-STATUE
(homogeneous) scenario

Each list included the same four test questions, counterbalanced by pragmatic factor
(invited partition: between two statues or between the real person and the statue):

(40) a.

b.

Ha vestito se stessa? (List A: two-statue; List B: person-statue)
Has dressed SELF?

Ha coperto se stessa? (List A: person-statue; List B: two-statue)
Has covered  SELF?

Si &  coricata? (List A: two-statue; List B: person-statue)
SE lied down?

Si ¢ liberata? (List A: person-statue; List B: two-statue)
SE got out?

Results — The percentage of near-reflexive interpretations is summarized in Figure 2.
No adult accepted near-reflexive interpretations in the clitic sentences, and chil-
dren did so only 10% of the time. In contrast, both children and adults allowed
near-reflexive interpretations with the complex anaphor se stessa (46.5% yes answers
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overall for children, 18% for adults). We compared the percentage of near-reflexive
answers for each age group in a 2 x 3 mixed ANOVA with within-subject factor an-
aphor type (se stessa, clitic si) and between-subject factor age group (four-year olds,
five-year olds, adults). There was a main effect of anaphor type (F(1, 56) = 44.40,
p <.001), reflecting that there were more near-reflexive interpretations in se stessa
sentences for all groups. In addition, there was a main effect of age (F(2, 56) = 5.57,
p =.006), reflecting that there were more near-reflexive answers overall for younger
relative to older age groups. Acceptance of statue readings in the clitic sentences
was very low in the 5-year-old group (4% yes, 1/24) whereas the rate of acceptance
of near-reflexive interpretations for the complex reflexive se stessa was the same for
the younger and the older children. The interaction between anaphor and age was
not statistically significant, F(2, 56) = 2.43, p = .097, suggesting that all age groups
were sensitive to the form of the anaphor.

In these stories, relevance is overwhelmingly biased towards the statues and
protecting them. In fact, the whole motif is about winning the competition with
the best looking statue. Nevertheless, children’s interpretation of the two types of
anaphors revealed a striking effect of morphology constraining the range of mean-
ings allowed by the sentences in (40).

100 @ se stesso

90 clitic si
80
70

60

(%)

50 47 46
40
30
20 15 18
10
4
o

4 year-olds 5 year-olds Adults

Figure 2. Percentage of near-reflexive answers according to morphology

Our environments involved two kinds of partition: homogeneous and heteroge-
neous. In the se stessa sentences, we found that both children and adults allowed
near-reflexive readings more (children: 70-75%; adults: 27%) with the homogene-
ous case (only statues differentiated — Scenario 2). Paired sample t-tests showed that
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the rate of near-reflexive interpretations was significantly higher in the two-statue
scenario for both children and adults (#(28) = 5.477, p < .001, £(29) = 2.408, p = .02).

Table 1. Percentage of NR responses in Italian according to the pragmatics
of the scenarios

Scenario 1 (REAL/STATUE) Scenario 2 (TWO-STATUE)

4y.o0. 5y.0. adults 4vy.o. 5y.0. adults
SE STESSA 23.53% 16.67% 10% 70.59% 75.00% 26.66%
CLITIC SE 11.76% 0.00% 0.00% 17.65% 8.33% 0.00%

Children’s individual profiles confirm these patterns. The majority of children al-
lowed near-reflexivity, and were sensitive to the form of the anaphor (Type II). Of
those who accepted near-reflexivity with both types of anaphors (Type III), two
children answered ‘pragmatically’, accepting near-reflexivity in two-statues scenar-
ios only, and two children answered “yes” to all the test questions.

Table 2. Subject profiles in Italian experiment

TYPE I: Always rejects near-reflexivity 7% (2/29)
TYPE II: Allows near-reflexivity, but only with SELF 62% (18/29)
TYPE III: Allows near-reflexivity with both SE and SELF 14% (4/29)

Discussion — With respect to our first experimental question, the result is clear-cut
and supports the Dutch data in Zuckerman and Vlasveld (2004), who reported a
significantly lower acceptance of proxy readings in sentences with zich as opposed to
zichzelf.'! Romance provides an interesting angle since, unlike Dutch zich, the clitic
is the unmarked form and causes virtually no trouble in comprehension (see Zesiger
etal.,, 2010 for a review). Italian se stesso is much rarer than si, nevertheless children
made a clear association between the complex morphology and near-reflexivity.
The strength of the constraint warrants a further observation: the clitic sentences
pursued an anti-pragmatic logic. If children make a choice against the thrust of the
story, then they are obeying just the grammar. In this instance, clitics were rejected
even in contexts where a reflexive outcome was the opposite of what the preceding
discourse suggested. Such a sophisticated capacity to ignore context when UG is at
work should not be underestimated, and raises questions about the methodological

11. Acceptance of zich in ‘bad guise’ sentences reported by Zuckerman and Vlasveld (2004) was
low but not null (31% on average, ranging between 50% and 10%) and decreasing in the age
groups tested (3- to 5-year-olds). The ‘guises’ in the experiment were of different kinds (statues,
costumes, mirror images, video recordings) so a direct comparison with our figures would not
be helpful, but the ability to discriminate between the two anaphor types is suggested by both
experiments.
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ideal of meeting felicity conditions in grammaticality judgment tasks. We do not
find, for example, evidence to support Conroy et al’s (2009: 454) concern that “if
an interpretation is too strongly biased in the scenario provided, then a child may
say ‘yes owing to contextual coercion of an ungrammatical interpretation”.

With respect to our second question, namely, whether near-reflexivity can be
invited by a homogeneous partition, the answer is also positive. Manipulating the
event alternatives in the stories resulted in children overwhelmingly accepting
a near-reflexive reading of complex anaphors in two-statue scenarios (both age
groups more than 70% of the time, see Table 1), where a contrast was set out be-
tween the princess’s own statue and another statue.

Near-reflexive interpretations dropped to less than a quarter when the scenario
was changed. In this case, the only variable manipulated was the presence of a con-
trast set of statues excluding the real princess. The presence of a homogeneous set
of individuals (statues), to which the partition triggered by the anaphor applied,
was critical to creating the ideal conditions for near-reflexivity.

We manipulated context as the experimentation evolved, trying out different
possibilities which made near-reflexivity emerge clearly. Careful analysis of the
results shows that a completely new dimension of computation emerged which was
to some degree more interesting, namely, a sophisticated theory of partitions. We
discovered that such pragmatic dimension was an integral part of the computation
required to interpret a near-reflexive, and not a mere task effect. Therefore it leads
to an enrichment of the theory of near-reflexivity in pragmatic terms.

5.2 Experiment 2: Pilot English data

Participants and stimuli — At the outset of this study we tested 13 English-speaking
children, aged 4;2 to 6;8 (mean age 5;7). The verbs used were dry off, lay down,
bundle up, get out, turn around, brush off, dress up, and sit down. Children were
shown short stories in a PowerPoint presentation followed by 8 yes/no questions.
Each story was displayed as a series of still images and narrated by the experimenter.
The stimuli were the same for all children.

Design — The design of the study included three experimental conditions (A, B,
C) and one control condition (D). Two sentence types were tested: with a complex
reflexive and with a null anaphor (41a,b). The conditions differed minimally for one
factor: (i) pragmatics (A vs. B); (ii) morphology (B vs. C). The fourth condition (D)
included scenarios in which the outcome was neither reflexive nor near-reflexive
(for example, Cinderella dressed up another princess’ statue). This condition was
included to control for possible generic interpretations, under which the predicate
could be construed as involving a null object (Cinderella dressed up someone) —
although null objects are impossible in English particle constructions.
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(41) a. Transitive, with direct object SELF (Condition A and B)
Did Cinderella dress herself up? — Yes: near-reflexive; No: reflexive
b. Intransitive, with inherent reflexive verb (Condition C and D)
Did Cinderella turn around? >—— *Yes: near-reflexive; No: reflexive

Table 3. Design in the pilot English experiment

Pragmatics Morphology

SELF NuLL
REAL/STATUE Condition A -
Two- STATUES Condition B Condition C
TwoO STATUES - Condition D

As in Experiment 1, we expected the inherent reflexive construction to block
near-reflexivity and the complex anaphor to allow reference to a statue. In order
for our questions to satisfy ideals of plausible dissent (Crain et al., 1996), namely,
that both a reflexive and a near-reflexive outcome be salient enough to be negated,
we first piloted our stories around two events, one reflexive and one near-reflexive:

(42) Tiana goes to bed and tells Sleeping Beauty she should go to bed too. Sleeping
Beauty wants to watch the cartoons so she puts her statue on the bed.
Picture: Sleeping Beauty lays her statue on the bed
Question: Did Sleeping Beauty lay herself down?

This story yielded only one near-reflexive ‘yes’ answer. Indeed, children’s answers
made it clear that the event in question was negated because it was contrasted with
the first reflexive event in the story:

(43) a. No. She put her statue in bed (M, 4.8)
b. No, she laid her statue down (A, 4.2)

Results — Overall, acceptance of near-reflexive readings was low, even when two
statues were present in the stories (Table 4). Even more surprisingly, children pro-
vided more ‘yes’ answers in the intransitive condition (C). When we followed up
their answers, it became clear that children allowed the subject NP to be interpreted
as referring to the statue as well as the real princess:

(44) Did Belle turn around?
Yeah but this [points to the statue], not this [points to the real princess] (S., 5;1)

(45) Yes, one turned around.
The real Belle?
No, the statue of Belle. (J., 5:4)
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Table 4. Percentage of yes answers (statue readings) in pilot experiment

Condition Anaphor Acceptance of statue readings
A (REAL/STATUE) SELF 26% (7/26)

B (Two-STATUE) SELF 35% (9/26)

C (TwoO-STATUE) null 46% (12/26)

D (GENERIC) null 11% (3/26)

Discussion — Satisfying the ideal of plausible dissent resulted in a much narrower
possibility for near-reflexivity. Why does the availability of a salient true reflexive
outcome block the availability of statue readings? We think an explanation in terms
of partitions among events, not entities would explain these results, although we
will only sketch our theory at the moment. In brief, we hypothesize that the im-
plicit contrast between a reflexive and a near-reflexive event in the stories blocked
near-reflexive reference to a statue — eliminating an ambiguity that the morphology
would otherwise allow. Computing the sequence itself as a partition of events (or
propositions sharing the same ‘subject matter’) might overrule the partitions in
terms of entities if it appears to be the Question Under Discussion (Roberts, 1996).

In a sense that also deserves exploration, the experiment itself can be seen in
terms of partitions. Subjects are aware that they hear many reflexives, and may
seek to build sets of interpretations. In the last version of our English experiment
(which the Italian experiment followed with minor improvements), we found a sig-
nificantly higher proportion of near-reflexive interpretations for the first item. We
opened the experiment with a SELF reflexive in a person/statue story (Condition A).
Overall, this condition yielded significantly fewer NR answers than the two-statue
condition (B). However, when the complex reflexive was presented at the start of
the experiment, reference to the statue was allowed more than half of the time.
Children appeared to become more ‘strict’ in the course of the experiment, as if
the whole sequence of questions built up a metalinguistic partition which progres-
sively marginalized the near-reflexive meaning. Crucially, however, this tendency
was noticed only in person-statue scenarios and not in two-statue ones'? — which
remains the primary domain for near-reflexivity.

12. Repetition conspires to create this effect. Legal cases are a clear example:

Speaker A:  Did you see that Bill took the money?

Speaker B:  Yes, I went to the room just after him and the money was gone [to see = to
understand]

Speaker A:  Did you SEE Bill take the money? [to see = to look]

In effect, a repeated question creates the opposite of a ‘yes bias’, forcing to reconsider the meanings
of the word ‘se€’ to narrow down the core meaning.
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To maximize the availability of the near-reflexive interpretation, we modified
the TWO-STATUE scenarios to invite a contrast between a near-reflexive outcome
(statue of self) and a non-reflexive outcome (statue of other), and conducted a
second experiment.

5.3 Near-reflexives in English

Participants and stimuli - Thirty-six children who were native speakers of English
were tested in a primary school in Northampton, Massachusetts, aged between
4;2 and 6;0 (4 year-olds: N = 18, mean age 4;7; 5 year-olds: N = 18, mean age 5;8).
In addition, we recruited 72 adults, all native speakers of English, who submitted
their judgments through a Mechanical Turk survey. The test included the same
verbs as in Experiment 2. Each verb was administered in two minimally different
conditions, and two lists were created such that each item would appear once in
each list. Children were randomly assigned to one of two lists. The stories were
revised to eliminate the saliency of a true reflexive outcome, as in Experiment 1.
In the REAL-STATUE scenario, the story preceding the target question underspec-
ified the expected outcome (e.g. let’s see what X is going to do with the scarf). In
the TWO-STATUE scenario, in contrast, there was an explicit expectation that the
princess would do something to the statue of herself or to the other statue.

Design — The design was the same as in Experiment 2. We added a fifth condi-
tion in which the reflexive was in adjunct position to the subject NP (46):

(46) Cinderella is getting ready for the show. She has a very long dress but doesn’t
know how to wear it. So Snow White helps her put it on.
Did Cinderella herself dress up?
Expected answer: no (Snow White dressed Cinderella)

We included this condition to test children’s ability to compute more complex al-
ternatives over events. Differently from argument SELF, the adjunct here requires
alternatives to be computed over the agent of the event.

Results - Both children and adults allowed near-reflexivity with SELF anaphors
(see Table 5). As in our pilot study, the proportion of ‘yes answers (potentially
near-reflexive) in intransitive sentences (Condition C) was higher than we would
expect. Since near-reflexive interpretations are incompatible with inherent reflexive
verbs, the comparable rate of yes answers among children and adults seems to point
to an issue in identifying the intended referent for the subject NP.!* In other words,

13. We tried to solve this problem by giving the statues different names, e.g. Little Cinderella,
Little Snow White, and so on. Although this reduced the number of statue readings from
Experiment 2 to Experiment 3, it did not solve the issue entirely.
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Table 5. Proportion of ‘yes answers with SELF and null anaphors in English

SELF (A+B) NULL (C) GENERIC (D)
4-year-olds 46% (33/72) 36% (13/36) 22% (8/36)
5-year-olds 36% (26/72) 27% (10/36) 8% (3/36)
Adults 25% (18/72) 27% (10/36) 2% (1/36)

this would qualify as a case of metonymy (extending NP Cinderella to the statue of
Cinderella) rather than near-reflexivity.

A second trend we observed, consistent with the data reported in Zuckerman
and Vlasveld (2004), is that near-reflexivity declines with age (Figure 3).

100 @ real-statue

2-statue
80
60
- 0.00
g o 47.05
41.66 411
40
29.41
20
o
4y.0. 5y.o. adults

Figure 3. Proportion of yes answers with SELF anaphors in different pragmatic scenarios

Given that NR answers are always ‘yes’ answers, Zuckerman and Vlasveld (2004)
suggest that this trend should be attributed to a ‘yes bias’, which is known to decline
with age. However, we find that older children, and even adults, do not reduce
their tolerance to near-reflexivity in all contexts. A mixed 2 (pragmatic scenario: 1
statue/2 statues) x 3 (Group: 4 year olds, 5 year olds, adults) ANOVA revealed that
there was a significant interaction between pragmatics and age (F(2,50) = 3.991,
p =.02). Unlike the children, the adults were significantly more likely to allow
a near-reflexive interpretation when the pragmatics invited it (#(27) = -2.915,
p = .01). The difference in rate of near-reflexive interpretations in the two scenarios
was marginally significant in the 5 year-old group (#(16) = -2.073, p = .05). This
effect of context supports the view that near-reflexivity is triggered by partition
effects, and that sensitivity to this subtle contextual variable develops with age.
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6. Discussion

The 4-year-olds differed from the 5-year-olds, who displayed a near-adultlike pro-
file, in over-accepting near-reflexives in Real/Statue scenarios (A), where the par-
tition involved a relation between heterogeneous sets of individuals (see Table 3).
We need a more sophisticated notion of partition to capture the intuition that some
representations are more difficult than others: why do near-reflexive representa-
tions become more effortful (hence marginal) in absence of a contrast between
statues? We think - although more research is needed - that younger children have
difficulty computing multiple partitions, namely, contrasting both individuals and
events. To explore this question, we integrate our original hypothesis with a richer
theory of partition complexity:

(47) a. TFIRST ORDER partition: a partition into homogeneous sets of individuals.
b. SECOND ORDER partition: a relation between heterogeneous sets of indi-
viduals and events.

(48) Hypothesis: there is an inherent difficulty in making a second order partition.
In child grammar, this ability may develop with time.

We maintain that there is a linguistic interface between complex anaphors and
complex partitions, which we can illustrate with a further example that does not
involve near-reflexivity. We had stories like (46) where the reflexive was an adjunct.
It is claimed that the adjunct SELF creates contrast sets, and sometimes has an
‘assistive-exclusive’ presupposition (Eckardt, 2001). The contrast is all about the
agent role, the presupposition being: who dressed Cinderella? In order to negate this
sentence, a partition over multiple events must be computed.

In our stories, the assistive-exclusive reading was false (the princess was not
an agent) but 4-year-olds crucially said ‘yes’ 47% of the time, 5-year-olds only 27%
(and adults 6% of the time). These numbers might indicate that partition complex-
ity is not structure-specific, and therefore is not comparable across structures in a
straightforward way. Clifton and Frazier (2013) found that adults strongly prefer
partitions over individuals to partitions over multiple times when interpreting plu-
ral predicates. For example, they interpret a sentence like (49) as ‘some students
go to the gym, some to the cafeteria, instead of ‘all the students go to the gym one
day, to the cafeteria the next”:

(49) Every day the students go to the gym and the cafeteria for the first period
(Clifton and Frazier 2013: 620)

Syntactic mechanisms create structure-specific complexity: in the case of near-
reflexivity, the simplest partition is one over individuals only (statues). In contrast,
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the adjunct self, by creating an open proposition, imposes a partition over both in-
dividuals and events. This speculation is post-hoc and our goal is simply to suggest
that other dimensions of partitioning could be relevant.

7. Conclusion

Our core results are very simple although we have a taken a circuitous path engag-
ing many examples to put them into theoretical perspective:

(i) Young children with no reliable exposure can comprehend near-reflexivity.

(ii) Near-reflexivity reflects the subtle morphological distinction between
mono-morphemic and bi-morphemic reflexives.

(iii) Children can make these distinctions in anti-pragmatic environments. They
prefer strict interpretation for monomorphemic reflexives even when the
story promotes near-reflexivity.

(iv) We enriched the theory of pragmatic partitions to explain children’s and
adults’ behavior across a variety of contexts. That is, we articulated a notion
of partitions for homogeneous sets (among statues) and heterogeneous sets
(between real and statue).

Guiding this argumentation is the claim that projection between the syntax of mor-
phology to argument structure to the partitions available in context is essentially
a set of strict interfaces stipulated by UG. The untutored contrast between English
and Italian in identical experiments presented is, on our view, stronger evidence
for the UG nature of the contrast than intuitional adult judgments which are open
to a variety of obscuring contemplative factors.

In essence we have extended the traditional argumentation of UG from syntax
to a much larger realm which becomes then a crucial ingredient in explaining the
familiar, but still astonishing, rapidity and efficiency of acquisition. In addition, we
have demonstrated that acquisition data can provide the most direct evidence for
a subtle linguistic contrast.

Our analysis follows the classic logic of linguistics, now extended to an interface
between syntax (bi-morphemic structure), pragmatics (partitions), and semantics
(extension of reflexivity to include near-reflexives). These connections across for-
mal structures reflect innate biological dispositions, not semantically or pragmat-
ically necessary connections. Nevertheless ‘technical” solutions are often the first
visible form of ‘leading ideas’ and yet deeper explanations for such connections
may yet emerge.
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67, 69, 71, 74-77, 82-85,
153-163, 167-168, 171-173, 178

particle
particle verb(s), see verb
verb particle(s) 10, 30,

32, 71, 97-98, 100, 102,
104-105, 107110, 112,
116, 123, 126-127, 129-130,
132-134, 141-146, 148, 150,
216, 264, 363, 369
partition s, 13, 15, 89, 148, 351,
356, 359-362, 364, 366-367,
369, 371, 373-376
path (of motion, events) 28, 32,
37, 41-42, 69, 72, 88-89, 95,
101, 124, 162, 168, 183-184
see also goal
see also manner
see also source
patient  10-11, 74, 154-157, 159,
161, 163, 167-168, 172173, 178,
180, 190-191, 194
see also proto-
perfective, -ity
see aspect
see also, telic-perfective
performance 2,7, 48-49, 5657,
60, 62, 137-140, 144, 146,
166-167, 171-172, 187, 203,
206, 213, 240, 297, 308, 325,
334, 336, 339 341, 343
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personal taste (adjective(s) (of),
predicate(s) (of))
234, 236
see also adjective(s) ((of)
personal taste)
perspective 11, 39, 46, 63, 74,
99, 130, 158, 221-222, 224,
226-227, 231-234, 237, 240
point(-)of(-)view (PoV)
11, 218, 221, 224-226, 229,
231-237, 240-244
polarity sensitive expression
253-256, 258-262, 272-273
pragmatic(s) 6-8, 10, 12-17,
25, 34, 39, 42, 90, 95, 102-103,
114-116, 118, 123-126, 129, 134,
137, 145-146, 148-149, 205,
217-219, 229-230, 235, 243,
245, 299, 314, 319, 322-328,
330, 332, 345347 352353,
359-362, 364-366, 368-370,
373,375,377
predicate(s) of personal taste
243
see also adjective(s) of
personal taste
see personal taste
see personal taste adjective(s)
preferential-looking (task)
10, 161, 174, 189
preposition 22, 28, 32, 40-43,
150, 168, 210
prepositional phrase
168, 210
presuppose, -ition 6, 12-13,
16-17, 176, 218-220, 249,
256-257, 273, 301-311, 315-324,
346, 374
see also projection problem
accommodation 6, 317-318,
320, 322, 324
failure 13, 302-303, 315-320
principles and parameters
2,273
pro 2,17
PRO 2
produce, -tion, -ing 2, 4, 24-27,
31, 36, 42, 48, 64, 71-72, 84,
86, 90, 92, 104, 112, 116-117,
123-124, 131-134, 145, 163, 169,
176, 178, 180, 182, 191-193,

222,224,
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195, 220, 223, 227, 243, 251,
258-259, 262-263, 267, 270,
284-285, 288, 294, 347, 377
see also comprehension
see also speech
see also vocabulary
progressive alignment
projection rule(s)
215-217
projection problem (of
presuppositions) 323
pronominal reference
see reference
pronoun(s) 2,11, 109, 160, 194,
221-223, 226-227, 232234,
236, 241-245, 275, 279-280,
282, 288, 290-296, 324, 354—
355, 357-358, 361, 364, 376-377
see also E-type
see also identity
property, -ies 6, 8, 16, 21, 21-22,
27-28, 32, 34-36, 49, 67-68,
84-85, 87, 95-97, 99, 110, 113,
126-127, 129-130, 134, 157, 161,
167, 175, 199, 221, 227-228, 237,
251, 256, 263, 267, 270-272,
323, 347, 352, 360
propositional attitude(s) (verb)
see verb

191, 195
11, 199-209,

prosody, prosodic 53, 264, 267,
270, 282
proto- 10, 157-159, 161, 163,

167-168, 171, 173-174, 220

agent, agency 10, 157-159,
161, 163, 167-168, 171, 173

patient 10, 159, 161, 163,
167-168, 173

role 15, 157-158, 173-174, 220
psychological predicate 356,
358
punctual
see event

Q

quantification(al) (noun phrase)
5, 6, 15-17, 99, 117, 148-150,
251, 255, 258, 260-263, 269,
271, 275, 277-279, 283-284,
286, 289, 296, 308, 322-323,
360-361, 376

quantifier (universal) 5,12, 17,
249, 254-255, 257258, 260,
274-275, 281-285, 294-297

Quantifier Raising (QR)

5,12, 275, 277-281, 283, 286,
288-289, 295, 297

quantized, -ation 97-100, 103,
108-111, 127-130, 132, 141,
143-146

question(s) 12, 15, 17 22, 35,
38, 135-137, 139, 142-143, 150,
188, 193, 196, 204, 216, 220,
226, 230, 237, 240-242, 244,
249-253, 257-273, 275-277,
281-285, 294-295, 331, 337~
338, 343, 348, 351, 359, 360,
365-366, 368-372
see also interrogative(s)
under discussion 343, 371
/statement task 12, 262,

265-266, 269—270

R

R-expression  282,290-292,
295, 354

reference 3,12, 17 37 39, 46,

73, 88-89, 96, 99-100, 115, 117,
149, 158, 168, 181, 223, 227, 232,
234, 237, 242-243, 271, 275,
280, 282, 290-291, 293-297,
323, 326, 345, 348, 351-352, 354,
358, 361, 370-371, 377
see also referent
pronominal
282, 290
referent(s), -ial
67, 71, 73, 85, 100-112, 121,
127, 153155, 158-161, 163, 168,
172-173, 218, 220, 223-225,
234-235, 240, 253, 255, 290,
292-293, 331, 348, 354355,
358-360, 362, 364, 372
see also reference
opacity 225, 234-235
reflexive(s), -ity 2,13, 98,
106-107, 112, 116-117, 351-376,
377
clitic

12, 275, 280,

14, 22-23, 27,

98, 106, 110, 112, 117,
351-358, 363-368, 377

near(-) 13, 351-355, 358-360,
362, 364-375
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Subject index 385

relation 3, 4, 6-12, 25, 32-34, 37,
99, 123, 154, 158, 173, 179-181,
189, 191, 240, 244, 279-280,
282, 290, 292, 295, 299, 317—
318, 354-355, 358-362, 374
maxim 6
carry 31,108
hold 24,31
opposite 32, 34-35
partof 32-33,108, 355

relational word inventory
132, 149

result (of event, verb) 9, 32,
38, 67-69, 71-73, 75-79, 81,
84, 86-88, 90-92, 95-96, 98,
100-108, 112-113, 125
see also end
see also goal
see also resultative
see also telic, -ity

resultative 105, 121, 126-127,
129-131, 133-134, 141, 145-146,
148, 150, 178
see also result

S

scalar implicature
see implicature

scalar semantics 95,103

scope, -al 5, 6,12, 16, 230, 254
256, 273274, 277-278, 283~
284, 289, 295-297, 307, 352

semantic bootstrapping
see bootstrapping

semantic(s), -ally 1, 3-18, 21,
26-28, 32-33, 34-35, 37-38,
40— 43, 45, 63) 64) 67_713 74—
75, 76-77, 80, 84-87,90-93,
95-99, 100-103, 105, 107-108,
111-118, 123-131, 133-135, 137,
140, 143, 145-151, 153-158,
161, 168, 171-174, 176, 178,
180-181, 185, 187-188, 192,
195-196, 199, 201-209, 211—
214, 216-220, 224, 229-230,
242-243, 249, 251-253, 255,
257, 260, 264, 268, 272-275,
277, 280, 285, 295-297, 299,
301-302, 305, 316, 319-324,
345-348, 351-354, 356, 358—
362, 375-377
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space, spatial

speaker

see also syntax-semantics
interface

dimension(s) 69, 71, 74-75,
77, 86, 150

domain(s) 8, 21, 26-28,
32-33, 35, 37, 42

feature(s) 3, 8-9, 67-68, 80,
85-87, 90, 103, 199, 206

formal semantics  3-4, 99,
253

gap  252-253

impairment(s) 123,134, 137

lexical(-)semantics 3, 8-10,
17, 42, 67, 87, 90-91, 95,
98, 100-103, 113114, 127,
129-131, 140, 146, 148-149

(-)role(s) 9-10, 154, 157, 161,
168, 172-173, 195, 218, 358

-syntax linking  185-187

syntactic-semantic 99, 124,
155-156, 275, 280

situation

see event

sloppy identity, reference

see identity

slot-and-frame pattern

10, 177-178, 180, 192

source (of event) 32, 39, 41-42,

131, 149

see also end

see also goal

see also result

8, 24, 28-30, 32,
36-38, 41, 43, 50, 54, 64-65,
173, 176, 221, 223, 232234, 236
6-8, 11, 13, 23, 25, 30-32,
36-37 39, 46-47, 92, 98-99,
158, 163-164, 169, 191, 204—205,
218, 221-226, 231-239, 254,
257-258, 263, 275, 283, 301,
303-304, 306-308, 311, 315, 317,
321, 325-330, 332, 334, 341-345,
348, 360, 371-372

Specific Language Impairment

(SLI) 10, 117, 123-124, 133—
135, 137-141, 143150

speech

act 204-205, 216, 219,
238-239, 250, 264
child-directed speech

84, 87,205, 209, 217

11, 41,

direct speech
233-236, 238
indirect speech  204-205, 216,
219, 222, 233, 235, 238-239
spontaneous speech 104,
132-133, 145
statue sentences

221, 223, 232,

13, 351-356,
358-360, 362-375

strict identity
see identity

structural alignment 179, 181,
190, 192, 194
structure mapping 10, 153,

155-156, 172, 177, 179-180,
182-183, 188-190, 192-193, 195
see also analogical structure
mapping
subordinate
see clause
support (relation)
28-29, 31, 41
syntactic bootstrapping
see bootstrapping
syntax 1-2, 3-6, 8-17, 39, 90-91,
115, 117, 124, 126, 134, 138, 146,
148-149, 153-156, 158—
160, 168, 172-174, 176-177, 180,
185-189, 193, 195, 197, 201-205,
218-221, 225, 228-231, 237,
242-243, 273, 285, 295-297,
322, 346, 352-353, 358, 375-377
morpho(-)syntax, -ctic
127, 130, 134, 138, 146, 220
syntax-semantics (interface)
3—4, 12,124

24-25,

T
telic, -ity 9, 10, 86, 92, 95-99,
100-104, 100-117, 120, 123~
146,176
see also atelic
see also goal
-perfective (predicates,
sentences) 9, 95-96, 100,
104, 106, 111-113
compositional telicity 99,
103, 107, 110, 112, 115, 127,
132, 141-142, 145-146, 150
non- 125,131
predicate telicity 99, 103,
107, 109-110, 112
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semantic telicity 125,
127-129, 135, 145-146

pragmatic telicity 124-125,
129, 145-146

marker(s) 127-130, 132,
141-146

temporal, -ity 8, 9, 45-65,

73, 88, 97-98, 115, 117-118,

125-126, 149, 160, 175, 221,

233-234, 236

adverb(s), see adverb(s)

adverbial modification
test 126

remoteness 45-46, 48,
51-52, 57, 62

tense(d) 11, 45-54, 57-58, 63—

65, 86, 95-97, 100, 104-105,

108, 115, 117-118, 134, 148, 170,

197, 199-204, 208, 210-212,

215, 221-222, 226, 230-233,

235-237, 240, 242243, 245,

281, 286, 288-289, 297

see also aspect

-aspect markers 96, 100,
104

tensed (clause, complement)

11, 197, 199-200, 202203, 212,
222, 230-231, 233, 235, 237,
240, 281, 286, 288, 297

see also clause

see also complement

see also embedded

see also finite

see also infinitive

see also infinitival

untensed 212, 233

Theory of Mind 11, 218, 221,

226-229, 231, 235, 240-245,
325, 333, 336-341, 344-345,
348-349

thinking for speaking 9,17, 48,

50, 58, 62-63, 65

timeline (task) 8, 45, 47 49,

51-54, 56, 58, 62

toddler(s) 9, 67-74, 77-80,

82-88, 91, 154, 159161, 172-173

transitive 10-11, 74, 99, 105—

108, 116, 119-120, 144, 153-164,
166-169, 171-175, 178, 180-181,
191-192, 194, 277, 356, 365, 370
see also intransitive

tripartite structure s, 6, 11
truth s, 25, 160, 203-205,
221-222, 225-226, 231-233,
235-238, 240, 242-243, 249,
256, 258, 261, 268, 292, 301—
303, 305-306, 309, 311, 316-317,
319-321, 323-324, 328, 332, 360
see also gap (truth value)
see also Truth(-)Value
Judgment Task (TV]T)
condition(s), -al s, 6, 226,
256, 261, 268, 287, 301, 360
Truth(-)Value Judgment Task
(TV]JT) s5,12,104, 118, 135,
223, 287, 292-293, 302, 312, 315
typological prevalence
(hypothesis) (TPH) 45-48,
50, 58-59, 61-64

U
unambiguous, -ly 71, 109, 130,
187, 289, 361
see also ambiguous
see also disambiguate
Universal Grammar (UG) 1-2,
4, 6,15, 17,176, 194, 295, 322,
352, 361-363, 368, 375
utterance(s) 2, 23, 33, 46, 74, 133,
178-179, 195, 215, 223, 233, 237,
240, 250-251, 263, 270, 292,
307 325, 329-332, 340-344

\%
vague, -ness  12-13, 301-305,
311, 315-322, 324
see also fuzzy
verb(s) 3, 4,7 9-12, 15, 17-18,
21-23, 28, 30-32, 38, 40, 42—43,
46, 51, 64, 67-92, 95-110, 112—
121, 123-135, 137-143, 145-150,
153-164, 166-178, 181-182, 185,
188, 191, 194-222, 224, 230,
232-233, 237-238, 240, 244,
251, 255-257, 260-262, 268,
271-273, 275, 277-278, 289,
303, 308, 353-354, 356-357 359,
362-363, 365, 369, 370, 372, 376
complex verb, see complex
modal(s) 46, 238, 251, 257,
260-262, 264, 268-269,
271-273

of consumption 99,
128-129, 141, 145

of creation 99

of motion 11, 28, 31-32, 37,
38, 40-43, 72, 89, 95, 101,
117, 127, 129, 131, 134, 145,
149, 154, 157, 158, 160-163,
167-168, 171, 175-176

light verb(s) 75,130

particle verb  102-108, 110,
112-113, 119-120, 126127,
130-133, 135, 140-143, 145

propositional attitude (verb)
11, 197-199, 202, 210, 212,
214, 220, 227228, 244, 355

semantic(s) 17 97-98, 101,
114, 123, 145-146, 219

vP 377

verb phrase ellipsis (VPE)
see ellipsis
vocabulary 9, 24-25, 35-37,

67-69, 72, 84-85, 87-92,

138-140, 163, 166-167, 169, 171,

175, 218, 221, 229, 231, 242

productive vocabulary
72, 84,163, 169

w
wh-  2,12,150, 193, 230, 244,
249-253, 260, 262, 264—265,
269, 271-273, 275-277, 280—
285, 295-297, 352, 365
in-situ 249
movement 2, 276-277, 280
question(s) 12,150, 193, 230,
244, 249, 252253, 272, 275,
294, 365
word, phrase 12, 230,
249-253, 260, 262, 264,
269, 271-273, 275-277,
281-285, 295
word(-)order 1, 10, 149, 153~
156, 159-164, 167-168, 171-173,
175-177, 180-183, 185, 190-191,
193, 195, 203

X
X-bar theory 2
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Language index

A
American Sign Language 1

C
Cantonese 190
Chinese 1, 31, 121, 249-251,

257-265, 267-269, 271-272
see also Cantonese
see also Mandarin

D

Dutch 9, 29-30, 105-108, 110,
120-121, 124, 126-127, 141, 144,
237, 353354, 357, 362, 368

E

English 1, 9,11, 13, 25, 28-32,
45-47, 49, 51, 58-59, 61-63,
67-71, 7374, 77-82, 84-85,
87,100-103, 105-108, 110-111,
120-121, 124, 126-128, 134, 141,
144, 155, 162-164, 167-169,
171-172, 177, 179, 181-183,
189-191, 197, 199, 202-203,
208-2009, 212, 215, 222224,
226, 230-231, 237, 249-256,
259, 261-262, 264-265, 268—
269, 271-272, 277, 301, 308,
311-312, 333, 337, 342, 351-354,
361-363, 369-373, 375
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F

Finnish 111,121

French 124,190, 312, 353, 356
G

German 1, 9-10, 102, 105-108,

110, 120, 123-124, 126-127, 129,
131-133, 135, 141-146, 190, 200,
202-204, 237 353-354, 361

Germanic (languages) 95,
97-98, 103, 105-106, 110, 112,
124, 146, 359

Greek 9, 67-70, 77,79, 81, 83,
97,121

H

Hebrew 108-110
Hindi 102,113
I

Italian 9,13, 67-70, 77,
79-81, 83, 85, 121, 351356, 358,
361-362, 365, 368, 371, 375

J

Japanese 1,102,113

K
Korean 9, 28, 30, 67-70, 72, 77,
79-81, 83-84

M
Mandarin 1, 12, 98, 102, 113, 237,
249-251, 257-265, 267-269,

271-272

N

Navajo 1,223

P

Portuguese 9, 67-70, 77, 79-81,
83, 85

R

Romance (languages) 95, 97,

146, 203, 355, 357, 362, 368
Russian 121, 356

S

Salish (languages) 113

Slavic (languages) 97-98, 103

Spanish 9, 32, 98, 105-107,
110, 112, 120-121, 134, 200,
202-204

T

Tamil 1,102
Thai 113

w

Washo 46
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