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Preface

his volume has been prepared with the utmost dedication and care in

honor of one of the lights of the field of child language. Melissa Bowerman

has had a profound, widespread, and enduring influence on research con-
ducted for nearly 40 years in our field. Her influence has been both direct—as was
the case for, among others, every contributor to this volume—and indirect—the
case for every contributor to this volume and every other researcher and student
of child language. Her direct influence has taken the form of acting variously as
mentor, PhD director, collaborator, and colleague. Her direct and indirect influ-
ence have consisted of meticulous, thought-provoking, and insightful examinations
of theoretical and empirical claims of key thinkers in the field over the course of
her research life; of challenging yet noncombative discussions with collaborators,
colleagues, and students; and of precise, careful, and helpful commentaries on
written work not only of her own students but also of every manuscript she has
reviewed, every paper she has provided comments on. Melissa’s work has been
wide-ranging, and it has had a major impact on many of the primary theoretical
issues that have been of concern across the field.

One would have to look very far indeed to find another researcher with such an
optimal mix of qualities as Melissa, either in our field or in any other area of science,
for that matter. It is no accident that the authors of the works included here have
come back again and again to a multitude of positive labels to describe Melissa:
She approaches data and theories with “respect” and “honesty,” “seriously,” “care-
fully,” and “thoughtfully.” In all of her endeavors, she has been “open-minded,”
“unprejudiced,” “noncombative,” and “noncontentious,” a “model scientist.” Her
interactions with colleagues and students have been “modest,” “patient,” “support-
ive,” “warm,” and “caring,” and, at the same time, “challenging,” “firm,” “insistent,”
and “persuasive.” The “richness” of her work has inspired many of the authors here,
as others, to reevaluate their positions, to change the way they think, and to seek
the “truth,” both in terms of the “big picture” and the “small details.” Her students
uniformly consider themselves “blessed,” “fortunate,” and permanently touched
by the “Melissa magic” (Schaefer’s term). Her colleagues uniformly report that
Melissa “greatly influenced” and “forced them to refine” their thinking.

Melissa Bowerman has applied these qualities to a wealth of areas of inquiry
within the field of child language, and in each case, her work, through its precision,
its thoughtfulness, and its meticulousness, has opened new avenues of thinking
and set new challenges for research in child language. Her early work set her on

xi
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two important paths that she has continued to pursue throughout her career: focus
on crosslinguistic evidence and the mysteries it can help to resolve, and careful
examination of theoretical issues concerning the semantic and syntactic structures
children are using, based on close consideration of the data. The former began
with her work on the acquisition of Finnish (Bowerman, 1973a), the latter with her
work on deciphering psychologically real grammars of children’s two-word utter-
ances (Bowerman, 1973b, 1975a, 1976a, 1978c¢).

Melissa’s work on Finnish did not just examine the acquisition of a language—
and a language type—Tlargely unexplored in the child language literature, although
that alone would have been a tremendous gift to a field dominated at the time by
English. She also took advantage of the differences between Finnish and English
to focus on some of the major theoretical issues of the time: Do children always
follow a consistent word order in the early two-word period (as was largely being
reported for English)? Did consistency in word order depend on consistency in
the input? How do children acquire language in the face of wide variation across
languages, and even within a single language, in how meaning gets encoded (Bow-
erman, 1981b, 1989)?

At the same time, Melissa drew on her work with Roger Brown and colleagues
at Harvard and jumped right into the thorniest theoretical debates of the time con-
cerning the syntactic or semantic basis of children’s psychologically real grammars
in the two-word period (Bowerman, 1971, 1975a, 1976a, 1976b) and the universal
versus language-specific properties of early word combinations (Bowerman, 1975b,
1978c). It was her clear thinking and respect for child language data that made her
work stand out. This early work also contained seeds of concerns that took on
greater focus in later years, such as the relationship of linguistic development and
cognitive development (Bowerman, 1978¢; Bowerman & Levinson, 2001).

In the mid-1970s, Melissa began consulting data from her own two children,
Christy and Eva, for deep and thorough explorations of real-child-language evi-
dence concerning important theoretical issues. The first concern focused on the
acquisition of word meaning. Through a careful analysis of her own children’s
extensions of words over time, Bowerman was able to draw important inferences
concerning the intensions of those words. She posited her prototype theory for the
acquisition of word meaning (Bowerman, 1978a). Under this theory, she argued,
children establish an early prototype for a word and from that word-prototype
link they extend the word to new instances on the basis of similarity in one or
more ways with the prototypical referent. The fact that those new referents did
not necessarily share all semantic features or characteristics with the prototype or
the same features with one another led her to argue that children extended words
“complexively,” on the basis of one or more features of the prototype. At the same
time, she argued, the shared features were often perceptual, as had been argued in
Clark’s (1973) work, but they were also sometimes functional, as Nelson (1973) had
proposed. This work immediately put Bowerman on the map as a researcher whose
explorations into semantic matters would likely provide considerable insights and
continuing challenges to the child language research community.

Bowerman also noticed a wealth of other types of fascinating phenomena in her
children’s speech, and these became the subject of further inquiry. Her children’s
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production of causative verb errors (“Mommy, can you stay this open?” for “can
you CAUSE this to STAY open”; Bowerman, 1978c, p. 384) led her to examine not
only children’s acquisition of causative verbs (Bowerman, 1974) but also compet-
ing theoretical claims of the status of causative verbs in adult English (Bowerman,
1982a, Bowerman & Croft, 2007). Her attention to children’s errors with regard
to the expression of Figures and Grounds (e.g., “Christy hit the jump rope on my
lip,” “T touched her hand to his legs™; Bowerman, 1978b) led to her exploration of
the acquisition of the expression of such semantic elements, drawing extensively on
Talmy’s (1985) analyses. And the fact that her children’s expression of theta-roles in
verb-argument structures did not follow patterns predicted by nativist approaches
led her to challenge the position that children are endowed with innate linking
rules related to such expression (Bowerman, 1990).

One major focus of all of this work was on the timing of children’s errors:
Many types of errors emerged long after children were producing correct forms
for the structures in question. This led Bowerman to posit (e.g., Bowerman, 1977,
1978d, 1979b, 1979¢, 1979d, 1981a, 1982b, 1982¢) that children’s linguistic sys-
tems undergo reorganizational processes during development, and that these late
errors provide evidence of clear advances in the child’s knowledge of language.
She has documented late errors and argued for such reorganization not only in the
areas already mentioned (causative verbs, figure/ground expressions), but also, for
example, in children’s knowledge of semantically related verbs (e.g., the use of put
and take for make, which gives evidence that the child has brought together these
verbs for change of state and change of location; 1982¢, 1983a), in the realms of
space and time (1982¢, 1983a), in the use of nouns as verbs (“I was just about to
scissor it”; Bowerman, 1978e, p. 386), in the novel application of un-prefixation
(“It won’t unerase!”; Bowerman, 1978b; “He tippitoed to the graveyard and unbur-
ied her”; Bowerman 1983a, p. 455), in the organization of motion verbs (e.g., “I'm
frowning out the door” for “I'm MOVING out the door in a frowning manner”;
Bowerman, 1981b, p. 176), in the assignment of syntactic roles to noun arguments
(Bowerman, 1981b), and in the expression of instruments and agents with with and
by (Bowerman, 1983a).!

Bowerman has argued that such U-shaped curves in development provide evi-
dence for “children’s disposition to discover structure and regularity in their envi-
ronment independently of any obvious or immediate instrumental gains” (1982c, p.
141). The late errors are clearly not in response to negative feedback, as that could
only explain movement from incorrect to correct forms; and they clearly cannot be
explained on the basis of communicative need, as the earlier forms are already cor-
rect and “presumably are maximally effective in communication” (1982¢, p. 102).
Instead, they suggest that children bring together forms that they previously had not
seen as linked because “language constantly invites them to do so” (1982¢, p. 140).

! I recall a discussion with Melissa way back in the 70s, while I was still a graduate student, in
which she was reporting someone’s evidence that children demonstrated early use of certain
phonetic characteristics (e.g., the early use of sounds uncommon in early speech), and I recall
her saying that she wouldn’t care about this, as it did not reveal much about the deeper struc-

tural knowledge a child had.
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Furthermore, such errors and their abatement pose challenges for theoret-
ical issues concerning children’s cutting back of errors when their speech becomes
more adult-like (Bowerman, 1983b, 1985a, 1988b).

An important theoretical strand running through this research is the position
that one of the tasks of the language-learning child is to discover how the lan-
guage she is learning packages meaning (Bowerman, 1983a, 1985b, 1988a); much
of Bowerman’s work examines the extents to which language-universal factors, on
the one hand, and language-specific factors, on the other, play roles in that process
of discovery. Bowerman’s gift has been to examine language-specific patterns in
question with a fine-toothed comb in order to address this issue (Bowerman, 1980,
1993, 1994). A telling example comes from her (1979a, 1986) work on the acquisi-
tion of conditionals (if...then clauses), which emerge late in children’s speech. She
first explores in detail whether the late emergence is due to cognitive factors, or
maybe even pragmatic factors. She rejects both possibilities on the basis of early
attempts by children, using other structures, to express exactly the kinds of cogni-
tive and pragmatic messages conveyed by conditionals. She then goes on to explore
the types of conditionals children learn early and the types they learn late, and she
discovers that there are some aspects of acquisition that appear “universal” and
some language-specific: Children’s use of conditionals for low-hypothetical future
predictives (“If we go out there we haf” wear hats”; Bowerman, 1986) appears to
have universal roots. In contrast, English-speaking children appropriately differ-
entiate if future predictives from when future predictives, a distinction relevant for
English but not for, say, German. The child thus shows early attention to how the
language she or he is learning cuts up the semantic space for predictives.

The two interlinking paths that Melissa embarked on early in her career—
exploring crosslinguistic evidence and the mysteries it can help to resolve and
examining theoretical issues based on close consideration of the data—took on
slightly new directions when she moved from the University of Kansas to the Max
Planck Institute for Psycholinguistics, in Nijmegen. Melissa’s work was influenced
by both her own new acquisition of (and resulting fascination with) Dutch and by
the innumerable top-ranking researchers with whom she was able to interact on
a daily basis at the Institute, including the visiting researchers so welcome at the
Max Planck. These included Soonja Choi, Lourdes de Leén, and Penny Brown,
among others. She began to focus even more intensively on children’s acquisition
of linguistic means to express spatial relations, motion events, and cutting and
breaking events.

Melissa Bowerman and Soonja Choi began a long-standing collaboration on
young children’s developing abilities in English, Dutch, and Korean for the expres-
sion of spatial relations (Bowerman, 1996a, 1996b; Bowerman & Choi, 2001;
Bowerman, de Leén, & Choi, 1995; Choi & Bowerman, 1991). They discovered
that from very early on, the linguistic patterns of children speaking English and
children speaking Korean looked more like their adult counterparts than like one
another. This work, like Bowerman’s previous work, was seminal in prompting a
new wave of research, both into crosslinguistic studies of children’s acquisition of
spatial relations and into the earliest, even prelinguistic, categorization of such
relations (Bowerman, in press; Bowerman, Brown, Eisenbeiss, Narasimhan, &
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Slobin, 2002; Bowerman & Choi, 2003; Casasola, Wilbourn, & Yang, 2006; Choi,
2006; Choi, McDonough, Bowerman, & Mandler, 1999; Majid, Bowerman, Kita,
Haun, & Levinson, 2004; van Staden, Bowerman, & Verhelst, 2006).

A similar flurry of research has surrounded crosslinguistic patterns of acquisi-
tion in relation to cutting, breaking, and opening events (Bowerman, 2005; Majid,
Bowerman, van Staden, & Boster, in press; Majid, Gullberg, van Staden, & Bower-
man, in press; Majid, van Staden, Boster, & Bowerman, 2004). Studies of a variety
of languages from distinct language families have shown, again, that there are
certain universal characteristics (e.g., a clear distinction between events involving
material destruction—i.e., cutting and breaking—and events involving separat-
ing, opening, and the like) and certain language-specific differences. The latter
include, for example, where the boundaries are placed between cutting and break-
ing events and whether or not there are general verbs (like English cut and break)
that encompass more specific verbs (slice, smash), or only the more specific verbs.

Throughout all of this work, Melissa Bowerman has demonstrated over and
over again what a happy marriage between theory and empirical evidence looks
like. Her work stands as a model for us all of the nature of true scholarship and
science. As one researcher puts it, one can always turn to Melissa when in need
of “a well-balanced and knowledgeable idea of what people from competing per-
spectives are proposing as ‘solutions’ to issues in the field” (Berman, this volume).
The field of child language owes Melissa Bowerman a great debt, and her work
promises to continue to be at the forefront of the theoretical edge in the field (e.g.,
Bowerman & Brown, 2007). The present volume is offered as a tribute to and in
gratitude for the wealth of scholarship that Melissa Bowerman has bestowed upon
us all.

The chapters presented in this volume reflect a composite picture of some of
the wide areas of endeavor in Bowerman’s research. The organization of the vol-
ume is, rather suitably, a complexive one. We begin with work by two leaders in
the area of the acquisition of word meaning, one of these a long-standing colleague
of Melissa’s, the other a former PhD student of Melissa’s who has become a leader
in her own right. The first chapter, by Dedre Gentner in collaboration with Lera
Boroditsky, lays out in detail the current status of their position on the acquisi-
tion of nouns and verbs across languages. Gentner’s own ground-breaking work in
this area (Gentner, 1982; Gentner & Boroditsky, 2001) has engendered multiple
research programs examining the factors contributing to the ease or difficulty of
learning distinct classes of words, nouns versus verbs chief among these. Gentner
and Boroditsky conduct an analysis of children’s acquisition of nouns and verbs in
Navajo, a language in which verbs figure prominently: Navajo is a polysynthetic
language, in which verbs carry multiple affixes and noun arguments are optional.
Using data collected by parents using a Navajo CDI-type checklist, Gentner and
Boroditsky find that, despite the prominence of verbs in the language, young
Navajo-speaking children still have more nouns than verbs in their speech, whether
one judges on the basis of raw numbers of each or the percentage of the nouns and
verbs from the checklist in the children’s speech. These authors conclude that the
Navajo data are further support for the complementary hypotheses, the natural
partitions hypothesis and the relational relativity hypothesis.

XV
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In the second chapter, Esther Dromi, well-known for her careful analyses of
the acquisition of word meaning, first provides a rich review of theories on this
topic since the early 1970s. She looks at these theories and their evolution with
20-20 hindsight, which clarifies how the field has moved from the early categorical
views of children’s word meanings to more current dynamic systems and emergent-
ist perspectives. Via a new look at her own data from her daughter Keren, she
argues that a rich examination of children’s early word use provides a complex pic-
ture of semantic development, a picture that reflects the best components of the
theories that have evolved over the last 40 or so years. These include the claims
(1) that early words might not carry categorical meanings from the outset; (2) that
at early phases, words may be embedded in schematic representations of contexts;
(3) that such words may undergo a lengthy process of decontextualization; (4) that
timing is important (early words are slow to be learned, are context-bound, and
rely on perceptual salience; later words are acquired more rapidly, are more ref-
erential, and are mapped more efficiently, wherein the child can use social and
interactive cues); and (5) that conventional, symbolic, and categorical uses of words
are emergent properties of the lexicon.

From the acquisition of word meaning, we move on to crosslinguistic patterns
and the acquisition of lexical semantics. Two related chapters report on work con-
ducted by close research colleagues of Melissa’s. In chapter 3, Lourdes de Ledn,
who teamed up with Melissa in the 1990s to work on the Mayan language Tzotzil,
addresses the acquisition of “fall’ and ‘eat’ verbs in Tzotzil. These are of interest
because for each there is a wide range of specific verbs, and there is no general verb
for either. As understanding falling and eating may entail prelinguistic concepts,
the acquisition of the Tzotzil verbs can provide some further insight into the rel-
ative roles of cognitive and linguistic influences on early verb learning. Through an
examination of two girls” speech, as well as that of caregivers, de Ledn argues that
already in the one-word period, children are sensitive to the semantic structure
of their native language. At the same time, she argues for contributions from both
cognition and semantics in development, because (cognitive) attention to gravity
effects appears to be the best explanation for the precocious acquisition of the
word paj “fall from high’ relative to other verbs for falling.

In chapter 4, Bhuvana Narasimhan and Penelope Brown, two colleagues of
Melissa’s working on the expression of space at the Max Planck Institute for Psy-
cholinguistics in Nijmegen, take up a similar concern, that of children’s early pref-
erence for general versus specific categories. Narasimhan and Brown examine
children’s expression of containment in two languages—one a Mayan language,
Tzeltal, closely related to the Tzotzil studied by de Ledn, the other Hindi. The
“Semantic Specificity Hypothesis,” they argue, would predict that children should
(1) acquire semantically specific terms as early as semantically general terms;
(2) use such expressions appropriately; and (3) underextend semantically general
terms.

Through an examination of two children’s speech, as well as that of caregiv-
ers, in each language, Narasimhan and Brown argue that the data for both lan-
guages are inconsistent with the hypothesis. In Hindi, children’s acquisition of the
most general form occurs early, following frequency of input, and is not restricted
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semantically; in Tzeltal, one of the more general forms is learned first, followed
quickly by many of the very specific forms. However, the general forms are not
always preferred, as another general form in Tzeltal is not acquired until later.

From crosslinguistic patterns and the acquisition of lexical semantic structure
we turn to crosslinguistic patterns and the theoretical understanding of event
structure and of motion events. In Bowerman’s own work, theoretical models have
figured crucially—either, on the one hand, as sources of insight into the struc-
tural challenges facing the child learning language, or, on the other, as theoretical
models that can be critically tested through evidence from child language. In this
section, three chapters written by close colleagues and collaborators of Melissa’s
provide new theoretical analyses and insights that could have important ramifica-
tions for similar such considerations of child language data in the future.

In chapter 5, William Croft, a long-standing expert on linguistic typology and
on construction grammar approaches to linguistic analysis, addresses the nature of
the causal-aspectual structure of events, drawing on a force-dynamic approach to
the assignment of thematic roles in clauses. He proposes that a proper treatment
of event structure and the assignment of argument roles within clauses relating
to those events requires two major components—aspectual structure and force-
dynamic structure. Within every event, he posits, each participant undergoes its
own subevent, and these subevents are related causally to effect a force-dynamic
chain within the larger event structure. Each subevent should be described with
its own aspectual/construal scale, which, he proposes, involves time (t) and qualita-
tive state (q) as its dimensions. With time and qualitative state acting as features, a
full range of aspectual types can be captured; Croft argues that all predicates are
flexible and have a range of aspectual potential, with most having at least two or
three possible construals, some (e.g., touch) many more. When a third dimension,
force dynamics, is added relating the t/q subevents for each participant in an event,
the larger event structure is adequately captured as a causal chain of subevents
causing other subevents.

In chapter 6, Soonja Choi, who, as noted above, has collaborated extensively
with Bowerman on comparisons of the acquisition of Korean with the acquisi-
tion of English and Dutch, explores the expression of PATH and CAUSE in Verb-
framed and Satellite-framed languages (Talmy, 1985). V-framed languages typically
encode PATH of motion in the main verb, while S-framed languages encode PATH
in “satellites” (particles, affixes); conversely, S-framed languages encode CAUSE in
the main verb, while V-framed languages do not. Through elicited production of
descriptions of motion events by speakers of four languages, English (S-framed),
Spanish, Korean, and Japanese (all V-framed), she explores possible syntactic and
cognitive ramifications of this typological difference. With regard to the expres-
sion of PATH in spontaneous motion contexts, she finds two critically distinct
types of PATH: “endpoint” paths, in which the Ground is the semantic goal or
source of motion, and “trajectory” paths, in which the Ground is the path itself.
For the former, “endpoint” paths, speakers of all four languages used intransitive
verbs to express motion. However, for “trajectory” paths, speakers of the V-framed
languages used transitive constructs, while speakers of English, the S-framed lan-
guage, used intransitive constructs. She argues that it is the syntax of V-framed
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languages that allows this distinction, and that it is not the choice of verb itself that
controls the difference between transitive and intransitive constructs in V-framed
languages, but the type of path itself.

With regard to CAUSE, Choi similarly finds differences: While all languages
use transitive constructs when an explicit agent is present, they differ when an
explicit agent is not present, when both spontaneous and caused motion are
involved, or when there is indirect causation. In these cases, speakers of English
favor transitive and passive constructs, and the expression of the causation. When
motion is only implied (e.g., a woman is first in a room, and then out of a room, but
no movement is shown), English speakers do not express motion or path, focusing
instead on change of state; Japanese and Korean speakers tend to express paths;
and Spanish speakers fall between these two extremes. Choi concludes that the
lexicalization patterns of the language influence the treatment of different types of
PATH and whether causes or trajectories are highlighted by speakers. At the same
time, she argues, languages do not fall into a strict dichotomy, but, rather, form a
continuum.

In chapter 7, Dan Slobin, one of the most tireless advocates for crosslinguistic
studies of child language, continues the exploration into PATHS, with an eye to
exploring how paths of motion relate to the expression of paths of vision across
languages. He asks whether differences across S-framed and V-framed languages
in their expression of physical paths carry over into their expression of visual paths.
He first examines the expression of visual paths in four languages, English, Russian
(both S-framed), Spanish, and Turkish (both V-framed). He finds that, while there
are commonalities across these languages in certain means of expressing paths
of vision, the S-framed languages, which allow more elaborate path descriptions
in relation to physical paths, also allow more, and more elaborate, combinations
of components expressed in relation to visual paths. He suggests that, just as the
structure of the language directs “thinking for speaking” about physical paths, it by
extension also influences conceptualizations regarding paths of vision.

Expanding this exploration to the development of the expression of visual
paths in children’s speech, Slobin considers children’s (and caregivers’) productive
descriptions of paths of vision both in CHILDES transcripts and in transcripts
of the Frog Stories (Mayer, 1969). He argues that there is evidence from early on
of language-specific influence on children’s expressions. Among the differences
across the four groups is the use of boundary-crossing adverbials in Spanish, a
distinction between path vs. placement functions of path markers in Russian and
Turkish, and more elaborate paths in English. He thus concludes that these data
support the claim that language “filters” and “packages” concepts from the start.

In the final section, we turn from the consideration of crosslinguistic patterns
and the structure of events and motion to a focus on the more general question
of what influences children’s language development. In chapter 8, Eve Clark,
another of the best-known researchers of child language, and the first person ever
to collaborate with Bowerman (on a study concerning phonological development!)
(Clark & Bowerman, 1986), examines the role of the input in children’s develop-
ing systems. Clark argues that adults “shape the way children speak,” and children
make use of the information adults provide by conforming to the principles of



PREFACE

Conventionality and Contrast. Clark suggests that adults offer information to chil-
dren in two fashions. First, adults offer appropriate terms for things, relations, and
events, as well as information that elaborates on the relation between those con-
ventional terms and others. (For example, they might comment on distinguishing
properties of a new referent, or on common membership of this word/category with
others in a larger, superordinate category, or on meaning relations between words.)
The second way in which adults shape children’s language is by providing feedback,
in the form of reformulations, when children make errors. Adults do this, according
to Clark, 50% to 70% of the time when children make errors, and they do so in all
areas of the grammar—phonology, morphology, syntax, and the like. Such reformu-
lations are provided usually as side sequences (66% of the time) or embedded cor-
rections. Clark’s evidence that these offers from adults are significant in language
development comes from her examination of children’s responses in immediately
following turns: Children repeat what was said, they acknowledge the correction,
or they reject it. This is not to say that the correction is taken up flawlessly, because,
Clark points out, correcting errors may take time because children sometimes need
to override well-entrenched patterns. Clark concludes that child-directed speech
ultimately plays a crucial role in language acquisition by children.

A distinct perspective is taken in chapter 9, by Ping Li, a former PhD student
of Melissa’s, and one whose own reputation is rapidly gaining stature. Li examines
the acquisition of meaning from a connectionist-emergentist perspective of lan-
guage development. He argues that the child’s discovery of meaning emerges as a
natural outgrowth of the processing of statistical probabilities—the frequency of
co-occurrence of form-to-form, form-to-meaning, and meaning-to-meaning map-
pings. Li discusses the development of language in three realms, that of tense/
aspect, that of cryptotypes (or covert semantic categories embedded within a form
like un- in combination with the roots to which it attaches), and that of lexical
structure. Through an analysis of children’s acquisition of tense and aspect in Chi-
nese and a comparison with their acquisition of similar, yet not identical, struc-
tures in other languages, Li comes to the conclusion, like others in this volume
and like Bowerman in so much of her work, that children are highly sensitive to
the language-specific properties of the input, and they extract systematic patterns
from it. Li also reports computational modeling of the acquisition of verbs that can
take un- and of lexical-semantic structure in language. In the case of un-, hier-
archical cluster analysis reveals that a computational model can develop clusters
of verbs that do and do not take un- on the basis of statistical probabilities. Such
probabilities defy description as involving “rules” for inclusion, as the cryptotype
involves “interactive gangs” of minicryptotypes whose members vary on the num-
ber of features relevant to the group, on how strongly each feature is activated, and
on how strongly the features overlap across members.

Li also reports on computational modeling of the development of lexical struc-
tures—word classes and word semantics—as emergent properties of the system.
Using DevLex, an unsupervised learning model (i.e., one with no feedback regard-
ing correct and incorrect forms), Li and colleagues exposed the system to real-world
parental input culled from CHILDES. On the basis of transitional probabilities of
co-occurrences between words in the input, and of associative strength between
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units (e.g., units gained associative strength if they were activated at the same
time), the system was able to gradually develop word classes and semantic classes
(such as animals, people, food, etc.). While the initial organization and category
membership was diffuse and distributed, eventually, through continuous adapta-
tion to the input structure, the later organization became more focused and more
localized. Li concludes, “the semantic structure of the lexicon, whether it be overt
or covert, can emerge from the interaction between the learner and the linguistic
input in the form-meaning mapping process....”

Chapter 10 tackles a somewhat distinct theoretical question, one that draws
on research involving children with Specific Language Impairment (SLI) to gain
insights concerning language development in general. Mabel Rice, well-known for
her work in both child language disorders and theoretical approaches to SLI, and
one of the first PhD students coming out of Melissa’s Kansas University days, takes
a fresh look at language abilities in children with SLI. She turns the tables on the
normal perspective on children with SLI (as children with language difficulties or
deficits) and raises the challenge of trying to solve a conundrum: How is it that
children with SLI can demonstrate deficits in learning some aspects of language,
and yet show robust abilities in other areas of linguistic development? Rice reviews
a wealth of proposals that have been made concerning the best explanation for the
causal deficits in children with SLI. These include a possible breakdown in learn-
ing processes, including memory limitations or general cognitive limitations; pos-
sible domain-specific linguistic limitations; and possible genetic causes (which, she
points out, could be consistent with either of the first two).

Rice argues that the hallmark problems that SLI children show in language
development are (1) delay in the acquisition of vocabulary (virtually all SLI children
are late talkers—but not all late talkers have SLI); (2) problems with grammatical
tense marking; and (3) late onset of overregularization errors. Yet SLI children
show robust abilities in the discovery of latent linguistic structure in a variety of
other areas. They produce few morphological errors, they avoid overt errors in a
wide range of constructs (including those in which they are weak), and they show
no special/added difficulties if they are growing up as bilinguals and have to face
more than one language. Rice argues that one of the fundamental lessons from work
on SLI is that it has revealed that language acquisition involves multiple linguistic
dimensions with differentiated timing mechanisms. Since acquisition is protracted
in SLI children, this provides a window into what aspects of development may or
may not necessarily be connected, in a way that we cannot see with nonaffected
children, whose acquisition may give an erroneous impression of language as a uni-
tary construct with co-linear dimensions of development. What SLI has revealed is
that certain aspects of development, especially morphosyntactic development, can
be out of synchrony with other aspects of linguistic development.

The final chapter, by Virginia Mueller Gathercole, examines the contributions
of cognitive development and linguistic structure, including semantic and syntactic
aspects of structure, to the development of scalar predicates. “Scalar predicates”
here include a wide range of related structures that encode specification of the
degree to which a property or quantity is present. Included are structures built on
adjectives and on the quantifiers much and many— chief among these A-er; A-est,
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very A, so A, too A, as A as, A enough; more (N), most (N), very much/many (N),
so much/many (N), too much/many (N), as much/many (N), enough (N). By analyz-
ing data from two children’s spontaneous utterances over time, I trace children’s
semantic and syntactic use of these structures. The data reveal some striking phe-
nomena: First, children begin using these structures in very restricted, small-scale
formal patterns (e.g., many and how many only in reference to age; too A only
with late and heavy to mean “can’t’; initial use of much always with Determiner
modifiers— e.g., too much; and so forth). Second, early uses involve simpler cogni-
tive concepts such as intensification, rather than more complex concepts such as
scalarity. Third, the evolution of the full system proceeds small step by small step,
at each turn the children expanding their usage of forms to encompass a wider set
of forms. Fourth, syntactic development takes place over a long, protracted period,
with the development of quantifier phrases (“as many N,” “so much N,” “such a big
guy,” “taller than he is fat,” and the like) and stacked quantifier phrases (“much
too big,” “much bigger,” “as much nicer,” etc.) lasting well beyond the ages studied
here (up to age 6). Fifth, the child’s initial use of predicates that express relative
position of a property along a scale, as seen from a lower level upwards on the scale
(“as old as me,” “big enough to V,” etc.), is nonscalar. This leads children to use
and interpret these scalar forms (as well as others, such as until) inappropriately.
Finally, children’s developing understanding of scalarity appears linked with their
developing understanding of number, and they draw on this link in their expres-
sion of scalarity (“I'm 150 tired”). The data lead to the conclusion that the child’s
developing cognitive understanding acts hand in hand with the child’s developing
syntactic and semantic abilities and that together they “invite” the child towards a
full development of the relevant structures.

As an introduction to each chapter, each author provides a short personal state-
ment of how Melissa Bowerman has played a major role in his or her work and life.
Interspersed among these, as well, are statements from a few other researchers for
whom Melissa has played significant roles, either as their teacher (Jidong Chen,
Ronald Schaefer, Angelika Wittek) or as colleague (Leonard Talmy, Ruth Berman,
Martha Crago). These statements speak eloquently for themselves; together they
provide at least a small glimpse of how rich and life-changing it can be to have
someone as incomparable as Melissa Bowerman in one’s academic (and personal)
life.

So without any further ado, we will BREAK OFF here, CUT to the chase,
and save SPACE for the chapters to come. The hope is that these new studies will
help MOVE the field forward in ways that will lead to new and LATER EMERG-
ING theories and PATHS of inquiry, in a MANNER that is suitably UN-assum-
ing IN honor of the amazing woman who is the CAUSE of the production of this
volume.

» <«
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Personal Tribute

DEDRE GENTNER

hen I think back to my first meetings with Melissa, two events fuse
‘ ; ‘ / together into one brilliantly evocative memory. One was Melissa’s talk
“Learning the Structure of Causative Verbs” at the 1974 Stanford Child
Language Research Forum. This talk was intensely exciting to me. I was working
on verb semantics also, and this work was so rich that I had dozens of questions
and speculations, all of which I wanted to try out on Melissa that very night. Not
long after, Melissa visited the University of Washington (where I was an assistant
professor), and Phil Dale, my generous senior colleague, invited me to his house to
meet her. I appeared at his door bearing a huge stack of papers and books. (I was
obviously none too swift at catching on to the appropriate behavior for assistant
professors, but luckily Phil was an unusually kind and supportive senior colleague.)
Melissa, not one to hold back, dived right in, and soon we had covered Phil’s living
room floor with notes and diagrams, while Phil benignly looked on. It was then that
we took up the great question of “Factorialization: Creeping or Sweeping?”—our
code name for whether semantic reorganization occurs in tiny local increments or
instead in one moment of grand insight. Needless to say, this question needed a lot
of refining, and over the years we kept working away at it.

We continued to meet in various ways—one vivid memory is of my practicing
Melissa’s talk as we hurtled through the dark toward Stanford, where she was sup-
posed to give a talk that she feared she would be too hoarse to deliver. Although we
repeatedly squandered her precious remaining voice on digressions and moments
of hilarity, in the end she somehow managed to give the talk herself, to great effect.
In 1984, after Melissa had joined the Max Planck Institute, I visited her for a longer
stay with the goal of planning joint research. We talked about dozens of possibil-
ities and finally settled on comparing the systems of spatial prepositions in Dutch
and English, something Melissa had already begun to work on.

Over the next few years we designed and ran an elicitation study with 50 Dutch
children and 50 American children, ranging from 2 to 5 years of age. We focused
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on the acquisition of terms for support (lexicalized as on in English, and as three
narrower categories—op, aan, om, in Dutch). Our results were very strong and
clear, although not quite what either of us had predicted. These puzzling results
fortuitously provided us with the need to meet each year to analyze and reanalyze
the data and work on how to write about it, and to polish our small but serviceable
repertoire of duets for voice and flute. (Now that we've actually written a version, I
can only hope we quickly develop another long-term project!) Our meetings were
often at the Max Planck Institute in Nijmegen, where Melissa was always the center
of a dozen fascinating research interactions. Other times we met in various spots
around the globe (the oddest of which perhaps was a former utopian settlement
called New Harmony). Here the main distraction from finishing the paper was the
fascinating discussions we had on everything from how children connect language
to the world (the topic of this chapter) to mental models of contagion to a theory
of humor—never forgetting the great question of semantic reorganization during
language learning, which had now metamorphosed from “creeping or sweeping”
into a set of more speciﬁc processing questions.

Of the many things I am grateful for in my career, my friendship and col-
leagueship with Melissa rank in the very top set. It’s a great gift to have a friend
who is not only a deep, incisive thinker with comprehensive knowledge of her field,
but who also possesses a wonderfully original turn of mind and a lively intellectual
curiosity about everything under the sun.

Melissa’s ground-breaking work on crosslinguistic semantic differences and
their implications for language learning have had a profound impact on theories
of cognitive and linguistic development. As her friend I've been lucky enough to
experience her insights first-hand, and in the most delightful way. I'm honored to
be part of this Festschrift volume.



Early Acquisition of Nouns and Verbs
Evidence from Navajo

DEDRE GENTNER

Northwestern University

LERA BORODITSKY
Stanford University

hich words do children learn earliest, and why? These questions bear
§ ;‘ / on the developmental origin of language and its connection to thought.
The striking dominance of nouns in early English vocabularies has led
researchers to ask whether there is something special about the link between nouns
and concrete objects (e.g., Gleitman, Cassidy, Papafragou, Nappa, & Trueswell,
2005; Kako, 2004; Macnamara, 1972). Gentner (1982) proposed a conceptual
explanation for this early noun dominance: The mapping between words and ex-
perience is easier for nouns because of the greater perceptual learnability of their
referents in children’s early experience.

Gentner proposed two interrelated hypotheses concerning learnability: the
natural partitions hypothesis and the relational relativity hypothesis. The natural
partitions hypothesis states that concrete objects and entities are easier to indi-
viduate in the world (and therefore easier to label) than are the relational constella-
tions that form the referents of verbs or prepositions (Gentner, 1981, 1982; Gentner
& Boroditsky, 2001). This is in part a specific case of a general pattern referred to
as the relational shift in cognitive development (Gentner, 1988; Halford, 1992).
Relations require the presence of the entities they link; thus it appears that entities
are psychologically represented before the relations between them. For example,
young children given a similarity task often respond according to object similar-
ity, even when they are given repeated feedback that the correct response should
be based on relational similarity. In contrast, older children can readily focus on
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relational similarity (Gentner & Rattermann, 1991; Rattermann & Gentner, 1998).
Further, there is evidence that in adult encoding of scenes, object attributes are
encoded before the relations between them (Sloutsky & Yarlas, in preparation).
The early object advantage in part reflects this priority of entities over the rela-
tions between them. But another contributor to the object advantage is relational
relativity.

The relational relativity hypothesis states that verb meanings are more variably
composed across languages than are noun meanings—that s, relational terms such as
verbs and prepositions vary crosslinguistically in their meanings to a greater degree
than do concrete nouns. Because objects are readily individuated in the world, the
denotations of concrete nouns can be derived by linking a word with an existing
concept. But the meanings of verbs and prepositions (even in concrete perceptual
arenas) are not “out there” in the same sense. This means that children cannot learn
verbs from the word-to-world mapping alone; they must discover how their particu-
lar language chooses to combine the elements of experience into verb meanings.

A related approach has been taken by Markman (1989) and Waxman (1990),
who have argued for early constraints or linkages relating nouns to objects and
categories. For example, Markman’s whole-object constraint refers to a child’s ten-
dency to assume that a novel word applied to an object refers to the whole object,
rather than some part or characteristic of the object. This is clearly related to the
natural partitions hypothesis, except that under that hypothesis, not all objects
are equally likely to be taken as wholes. As discussed later, some entities are more
readily individuated than others. Another related proposal is Markman’s taxonomic
constraint, which refers to a child’s willingness to extend a novel label for an object
to other objects of the same kind (and not, for example, to those that are themat-
ically linked). Likewise, Waxman (1990) proposes an early noun-category linkage
that forms the basis for further more differentiated language learning. Like the
natural partitions hypothesis, these early linkages or constraints would predict an
initial advantage for nouns that name concrete objects and entities. However there
are some differences between these positions. The taxonomic constraint and the
noun-object linkage both propose an innate or very early linkage between words
and categories. The natural partitions hypothesis concerns the relation between a
word and a referent; there is no theoretical commitment to the early existence of
categories. We suggest that early categories arise out of the process of word exten-
sion, rather than determining the set of extensions.

The position of noun dominance in children’s early word learning has amassed
considerable empirical support. In English, nouns predominate in early production
(Gentner, 1982; Huttenlocher, 1974; Nelson, 1973) and in comprehension (Goldin-
Meadow, Seligman, & Gelman, 1976). The use of a novel word directs children’s
attention toward object meanings (Markman, 1989; Markman & Hutchinson, 1984;
Waxman, 1990) even as early as 13 months of age (Waxman & Markow, 1995).
Further, Gentner (1982) produced evidence that the noun advantage holds across
several languages, and here too there is supporting evidence (Au, Dapretto, &
Song, 1994; Bates, Bretherton & Snyder, 1988; Bornstein et al., 2004; Caselli et al.,
1995; Dromi, 1987; Kim, McGregor & Thompson, 2000; Ogura, Dale, Yamashita,
Murase, & Mahieu, 2006).
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Yet despite this support, the universality of a noun bias in early vocabularies
has received a good share of controversy. On theoretical grounds, Nelson (1973)
and Gopnik and Meltzoff (1993) have argued that children’s well-attested interest
in dynamic changes, motion, and causality should lead them to name the kinds of
concepts that are usually conveyed by verbs. Furthermore, some researchers have
argued that the noun advantage in English results from features of the linguistic
input that make nouns salient to children, rather than from semantic-conceptual
regularities (Gopnik & Choi, 1995; Tardif, 1996).

Gentner (1982) had considered this possibility and noted that there are at least
four nonsemantic features of English that could account for the noun advantage in
early vocabulary. These include word frequency, word order, morphological trans-
parency, and patterns of language teaching. She argued that the frequency pos-
sibility—that nouns are learned before verbs because they are more frequent in
English input—is unlikely, because nouns represent only 6% of the most frequent
words used in the English language, as compared to verbs at 20%. More convinc-
ingly, an advantage for nouns over verbs has been found for learning new words in
studies that controlled frequency and position in sentence (Childers & Tomasello,
2002; Schwartz & Leonard, 1980) as well as phonology (Camarata & Leonard,
1986). Gentner also considered morphological transparency—that is, how easily
a root can be perceived within the surrounding word. In English (as in many lan-
guages) verbs can take a greater variety of affixes and inflections than nouns; hence
the sound-meaning relation may be more difficult to perceive for verbs, resulting
in a disadvantage in acquisition. To test whether the early noun advantage results
from greater morphological transparency, she considered Mandarin Chinese, in
which verbs and nouns have equivalent morphological transparency (Mandarin
having virtually no inflections). Data collected by Erbaugh show a strong advan-
tage for nouns in early Mandarin (Erbaugh, 1992); this suggested that differential
morphological transparency cannot be the whole explanation for the noun advan-
tage. Indeed, as discussed below, Imai, Haryu, Okada, Li, & Shigematsu (2006)
suggest that Mandarin’s lack of morphological difference between nouns and verbs
may actually make verbs harder to learn. The third factor considered by Gentner
was patterns of teaching—the possibility that American parents lead their children
to focus on object names by our practice of labeling objects for children. How-
ever, even in Kaluli, in which cultural practice does not emphasize the teaching of
object names (Schieffelin, 1985), children still showed twice as many nominals as
predicates in their early vocabularies.

The fourth factor considered was word order. As Slobin (1973) has pointed
out, words in utterance-final position are highly salient to children and especially
likely to be learned. Thus the early noun advantage in English might be a result of
its SVO word order. Gentner attempted to rule out this possibility by considering
languages such as Japanese, Turkish, Kaluli, and German, in which verbs tend to
appear in final positions. Since the early noun advantage persisted even in these
languages, the conclusion was that word order cannot be the sole cause of the early
noun dominance in English. Thus, Gentner concluded that although word order
and other input factors have important effects on children’s learning, they do not
by themselves account for early noun dominance. Semantic and conceptual factors
must be part of the explanation.
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These conclusions, however, must be regarded as provisional. The crosslin-
guistic data were provided by different researchers, most of whose projects were
not specifically directed at early vocabulary acquisition. Further, these data were
collected prior to the introduction of the MacArthur checklist. The methods var-
ied considerably across studies, and included taped sessions, ongoing journals, and
retrospective reports.

Fortunately, the paucity of crucial data in this arena has not gone unaddressed.
The past decade has seen direct investigations of patterns of vocabulary growth in
languages of varied typology (e.g., Au et al., 1994; Choi & Gopnik, 1995; Gopnik &
Choi, 1995; Pae, 1993; Tardif, 1996). Researchers have sought out “verb friendly”
languages such as Mandarin and Korean—languages whose input features should
act to promote verb learning. Gentner and Boroditsky (2001) reviewed this work
and concluded that the best available data bear out the hypothesis: Nouns pre-
dominate in early vocabularies in Chinese and Korean as well as in Indo-European
languages (see also Bornstein et al., 2004). But even if this conclusion holds up,
it still rests on a relatively small sample of the world’s languages. To determine
whether early noun dominance is a universal pattern, we need a broader sample
of languages. In this chapter we investigate early word learning in Navajo, a lan-
guage that is typologically different from those studied to date. We begin with a
brief reprise of the theoretical claims, whose inception owed much to the work of
Melissa Bowerman.

THEORY

Gentner’s (1981, 1982, 2006) hypothesis concerns the mapping from language to the
world. It has two parts: natural partitions and relational relativity. The first has been
widely noted, but the second has often been overlooked; yet it is, to our thinking, the
more interesting of the two claims. The natural partitions hypothesis is that

...there are in the experiential flow certain highly cohesive collections of per-
cepts that are universally conceptualized as objects, and that these tend to
be lexicalized as nouns across languages. Children learning language have
already isolated these cohesive packages—the concrete objects and indi-
viduals—{rom their surroundings. Because the language they are learning
will have selected the same set of concrete objects as its nominal referents,
children need only match preconceived objects with co-occurring words.
(Gentner, 1982, p. 324)

The relational relativity hypothesis is the other essential element of this
position:

In a given perceptual scene, different languages tend to agree in the way in
which they conflate perceptual information into concrete objects, which are
then lexicalized as nouns. There is more variation in the way in which lan-
guages conflate relational components into the meanings of verbs and other
predicates. ... Loosely speaking, noun meanings are given to us by the world;
verb meanings are more free to vary across languages. (Gentner, 1981, p. 169)
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To motivate the relational relativity hypothesis, consider that the child’s task
during word learning is to discover the mapping between words in the stream of
speech and their referents in the stream of experience. The idea that this might be
especially difficult for relational terms was inspired in large part by Melissa Bow-
erman’s (1974, 1976, 1982) seminal research on children’s learning of verbs and
other relational terms. She found that children make semantic errors with verbs
and other relational terms—even quite late in language learning, and often after
a period of correct but rather conservative usage. Some of these errors involve
creating causative usages, such as “But I can't eat her!” (meaning “T can’t make
her eat”) and “Don’t dead him” (as mother picks up a spider). Others seem to draw
on a space—time analogy that the child has generalized beyond its adult borders,
as in “Can I have some candy behind dinner?” Such errors drive home the chal-
lenges children face in fully mastering the semantic systems governing verbs in
their language.

Another motivation for this idea was the work of Talmy (1975), which showed
that the meanings of verbs and other relational terms differ markedly across lan-
guages (see also Bowerman, 1985; Clark, 1993; Maratsos & Chalkley, 1980; Slobin,
1996). Talmy showed that languages differ in which semantic elements are incor-
porated into motion verbs: the path of the moving figure (as in Spanish), the man-
ner of its motion (as in English), or the shape of the moving figure (as in Atsugewi).
Further research has shown many more examples of crosslinguistic variability in
the semantics of relational terms. For example, differences from English have been
found in the spatial semantics of Mayan languages such as Tzeltal (e.g., Bohne-
meyer, 1997; Brown, 1994, 1998; de Leon, 2001; Levinson, 1996) and Cora (Casad
& Langacker, 1985) and in verbs of support and containment in Korean (Bower-
man & Choi, 2003; Choi & Bowerman, 1991).

Talmy did not himself claim that verbs are more variable in their semantics
than nouns. But his findings for verbs offered a path toward understanding why
children learn nouns before verbs. If verb meanings are linguistically shaped, then
learning how verbs refer is embedded in language learning. In contrast, if at least
some noun meanings are “given by the world,” then these nouns can be learned
before the infant has penetrated the semantics of her language. This means that
to bind a relational term to its referent the child must not only pick out the word
but must also discover which particular set of the available conceptual elements is
included in verb meaning in his or her language. In contrast, for entities that can
be individuated prelinguistically, the mapping of word to world reduces to the task
of matching the linguistic label to a preexisting concept.

The chief prediction of the NP/RR hypothesis is that there will be a predom-
inance of names for objects and individuals over names for relations in very early
vocabularies. A second prediction follows from the conjecture that “Object-refer-
ence mappings may provide natural entry points into language—an initial set of
fixed hooks with which children can bootstrap themselves into a position to learn
the less transparent aspects of language” (Gentner, 1982, p. 329). This suggests
that as vocabulary size increases, there should be an increase in the proportion of
relational terms.
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A third prediction applies within the noun class, rather than between form
classes. If conceptual individuability is what drives the noun advantage, there
should be differential acquisition within the noun class, as well as between nouns
and verbs. Names for entities that are easily individuated should be acquired
before names for entities that are not. How might we decide which these should
be? Gentner and Boroditsky (2001) suggested three sources of insight into indi-
viduability: (1) Gestalt principles of good objecthood; (2) findings from infancy as
to which kinds of objects are individuated early; and (3) crosslinguistic regular-
ities as to which kinds of entities tend to be treated as individuals for grammat-
ical purposes. Gestalt perceptual principles include common fate—a propensity for
the parts to move together—and coherence—the perceived organization of parts
into a whole. Animate beings are likely to be high in both of these. Research on
prelinguistic infants suggests that they expect continued “objecthood” when they
perceive a stable perceptual structure moving against a background (common fate),
and later come to use perceptual well-formedness or coherence as a predictor of con-
tinued stability (Baillargeon, 1987; Spelke, 1990). Taken together, these suggest that
animate beings might be especially easy to individuate. The third line of evidence as
to what is naturally individuated, though indirect, is intriguingly consistent with the
above patterns. Linguistic analyses of grammatical patterns across languages suggest
a continuum of individuation in which animate beings (especially humans) are the
most likely entities to be grammatically individuated (i.e., countable and pluraliz-
able) across languages, with concrete objects and substances (in that order) less likely
to be individuated (Croft, 1990; Lucy, 1992; see Imai & Gentner, 1997).

This line of reasoning implies that within the noun class, the proportion of terms
for animates should be especially large early on. Of course, this prediction is not
unique to the NP/RR account. Names for people and other living beings might be
learned early in part because of their social-emotive salience (e.g., Nelson, 1973).
A predominance of names for animate beings—including names for individuals—
would therefore be consistent with the NF/RR account, but not uniquely so.

We can distill the above predictions as follows: (1) Names for objects and
entities should predominate over verbs in early vocabulary; (2) as vocabulary
increases, the proportion of verbs should increase; (3) among nominals, names
for animate entities, including proper names, should be strongly represented in
early vocabulary.

NAVAJO

In this chapter we consider the acquisition of Navajo. The Navajo language is of
interest because it represents a language type about which little is known with
respect to vocabulary acquisition. Navajo is a member of the Athapaskan language
group, along with Apache, Chipewyan, Tlingit, and others. Athapaskan is a wide-
spread family, extending from northwestern Canada and Alaska south to northern
Mexico. Unlike many Amerindian languages, Navajo is still a healthy language
being acquired naturally by children. Further, Navajo has several properties that
may favor verbs in early acquisition, as discussed below.
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In Navajo, as in other Athapaskan languages, verbs are heavily inflected. Each
verb has 14 to 16 prefix positions, each reserved for a class of morphemes, though
positions need not necessarily be filled. The full description of these prefix posi-
tions is beyond the scope of this chapter (see Young & Morgan, 1987, for details).
Verb prefixes represent subject and object (direct and indirect), subaspect and
mode (functionally similar to tense in English), and a variety of adverbial and
thematic concepts. A full range of sentential variation can be expressed by delet-
ing, adding, or substituting prefixes as exemplified below. Verbs can also be suf-
fixed by clause subordinators, nominalizers, framing elements, or any of a small
number of adverbial enclitics. Examples are:

(1) a. bitsuarharshfararh
b. Third person object + ‘away from, separating from P’ + ‘one after
another” + first person singular subject + transitive, caused + “gather,
collect object’
c. Tpick them out of it one after another’ (e.g., burrs from a fleece). (Lit:
I collect them away from it one after another)
(2) a. arzaashtuap
b. “own’ + mouth’ + first person singular subject + transitive, caused +
perfective, “handle solid roundish object’
c. Tputit (a solid roundish object, e.g., a piece of candy) into my mouth.”
(3) a. bizaashjoof
b. Third person possessor + ‘mouth’ + first person singular subject +
transitive, caused + imperfective, ‘handle noncompact matter’
c. ‘Tam putting it (noncompact matter, e.g., hay) into its (his, her) mouth.’
(4) a. bizaashkaah
b. Third person possessor + ‘mouth’ + first person singular subject + ? +
imperfective, ‘handle something in an open container’
c. ‘Tam pouring it (something in an open container, e.g., a glass of water)
into its (his, her) mouth.’
(5) a. bighadiunishtuaah
b. Third person object + ‘away from P (coercively) + related to oral
noise’” + third person indefinite object + imperfective + first person
singular subject + transitive, caused + ‘handle solid roundish object’

o

‘Tam trying to persuade her.” (Lit: I am getting something away from

her in a way that involves oral noise.)

a. ahidaaftuer

b. “each other’ + distributive plural + ? + active voice? + ‘be, become’

c. ‘They resemble each other’

a. chuirnirnarardiunirfdlarard

b. “horizontally outward’ + reversionary, ‘back’ + ‘again’ + ‘fire or light’
+ perfective + third person subject + caused + perfective, Tip, tear,
crack, break’

c. “The sun came back out again.” (Lit: It caused light to break back out

again horizontally.)
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Navajo verb morphology is more productive than its noun morphology. For
example, Young and Morgan’s (1992) Analytical Lexicon of Navajo contains
approximately 6,245 nouns, as compared with some 9,000 verb bases (analogous
to English infinitives). Moreover, a large proportion of nouns appear to be formed
from verbs. The lexicon contains only 265 stem nouns, “many of which also func-
tion as verb stems,” from which about 2,245 nouns are derived through com-
pounding and inflection (Young & Morgan, p. 961). In contrast, there are about
4,000 entries for “verbal nouns,” including nominalized verbs and compounds
of nominal and verbal stems (pp. 964-965). Navajo thus contrasts strongly with
many of the languages in which vocabulary acquisition has been studied (e.g.,
English, Italian, Korean and Mandarin) in its morphological complexity overall,
and especially in the verb.

How does the structure of Navajo affect input to children? First, since Navajo
verbs incorporate obligatory pronominal prefixes, verbs can stand alone as sen-
tences. This fact that verbs can stand alone as acceptable utterances (as in Ital-
ian, Korean, and Mandarin) might make verbs more accessible in the input (Au
et al., 1994; Caselli et al., 1995; Choi & Gopnik, 1995). Another input factor that
may favor verbs in Navajo acquisition is word order. In subject-verb-object (SVO)
languages like English, nouns frequently occur in the salient sentence-final posi-
tion (Slobin, 1973). Navajo is an SOV language (or perhaps more properly, a topic/
object/verb language) (Young & Morgan, 1992). Thus verbs ordinarily occur in the
salient sentence-final position.

Another factor that could affect acquisition is the relative morphological trans-
parency of nouns versus verbs—the degree to which children can perceive the
same stem across different uses (Gentner, 1982). On this count the Navajo lan-
guage is mixed. As in most languages, verbs take a greater variety of affixes than
nouns.! As mentioned above, verbs can take up to 14 to 16 prefix positions, and
use of 11 prefixes is fairly typical. Navajo nouns have fewer markings. They can
be inflected for possession and plural,2 and stem nouns® may also take other suf-
fixes, including particularizers and a small number of adjectival enclitics, perhaps
coming to four or five affixes. But although verbs have greater morphological com-
plexity than nouns, they may have the advantage over nouns on another aspect of
morphological transparency. Most affixes to verbs come before the verb, so that

! In Navajo (as in other highly morphologized polysynthetic languages), distinctions in complex-
ity between verbal and nominal inflection systems are sometimes obscured by the difficulty of
drawing a clear distinction between morphology and syntax. However, the conclusion appears
safe that verbs take more markings than nouns.

2 Possession is obligatory for some nouns, including kin terms, anatomical terms, and habitats.
Only kinship terms and names of age-sex groups form simple plurals, but many nouns form
distributive plurals.

3 Verbal nouns can (and sometimes must) have verbal inflection patterns; e.g.,

teacher = baruorftauir (for-her-she-learns-[nominalizer]).
my teacher = shibaruorftauir (my + baruorftauir)
OR irirnirshtauir (for-her-I-learn-[nominalizer])

This would of course add to the overall complexity of noun marking patterns. However, the con-

stituents of most verbal nouns are likely to be slightly more conventionalized or “frozen” than

those of the verb proper.
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the root of a Navajo verb almost always occupies the salient word-final position.
Nouns are more prone to take affixes at the end, thus making the root more dif-
ficult to perceive within the surrounding word (Watson, 1976). On balance, we
would consider Navajo somewhat more verb-friendly than noun-friendly.

The semantic properties of Navajo verbs are also worth noting. Navajo verbs
with their rich morphology seem more semantically complex—particularly in
incorporating features of the object noun—than, say, English verbs, and this might
make them harder to learn. On the other hand, as Brown (1998) has suggested,
“heavy” verbs that are semantically rich may be easier to acquire than leaner verbs,
because they require less abstraction from context (see also Gentner & Boroditsky,
2001; Tardif, 2005). To investigate the effects of this combination of input factors
on language acquisition, we conducted a study of early child vocabulary in Navajo.
Navajo provides a new entry to the annals of nouns and verbs in early vocabulary.

Our method of approach was to create a Navajo checklist modeled after the
MacArthur Communicative Development Inventory for Infants (MCDI). The
MCDI and its variants have proven to be an invaluable tool for the assessment of
early vocabulary learning and for crosslinguistic comparison. A variety of methods
has been used to assess early word learning, but the two methods most commonly
used are transcriptions of taped sessions and retrospective reports of the child’s
vocabulary, generally using a checklist. Other forms of retrospective report, such
as asking parents to recall and list their children’s words, are sometimes used,
but the checklist method has the advantage of being a recognition task; recogni-
tion provides a more sensitive memory assessment than does recall. The check-
list method also has several important advantages over the transcript method (as
amplified in the “Discussion”). For these reasons, the checklist method seemed
best for our purposes.

Checklist construction is guided by the psychology of parental report. The
basic premise is that recognition (while not perfect) is in general far more sensitive
than recall. Therefore, the first goal of checklist construction is to ensure that all
the words a child may say are on the list. Having extra words on the list, to which
parents mostly say no, is not a problem (unless of course the number is so large that
the task becomes too onerous to the parent). Indeed, it is important that there be
some words to which a given parent says no, to ensure that she or he is not simply
saying yes to everything. But if words are missing, the cost is greater. For missing
words, the burden is on the parent to realize this and to somehow dredge the word
out of her mind. Any such missing words are effectively being tested in a relatively
insensitive recall task instead of a sensitive recognition task. In sum, the penalty
is high for an error of exclusion and low for an error of inclusion. Because of these
considerations, in checklist research, it is common to report the “percent opportu-
nity filled” measure introduced by Caselli et al. (1995)—the percentage of a given
class checked off for a given child. A very high percentage is cause for concern that
the child’s vocabulary may have exceeded the checklist’s capacity.

With this logic in mind, and because our hypothesis was that verb acquisition
would lag behind noun acquisition, a key goal was to ensure that all possible verbs
a child would say were included on the list. We began with the English version of
the MacArthur Communicative Development Inventory for Infants. We increased
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the proportion of verbs on the list by adding 73 verbs that were used in a Korean
checklist by Au et al. (1994) as well as 13 additional verbs adapted from Gopnik and
Choi (1995). Of course, when the large list was translated into Navajo (in stage 1 of
the checklist construction, described below), some of these verbs were rejected as
unnatural; but others did have equivalent or related Navajo forms, and still others
reminded the translators of other Navajo verbs.

The Checklist

To prepare a checklist appropriate for Navajo, we consulted with Navajo language
researchers and educators (Werner, Morgan, & Nichols), with several first-language
speakers of Navajo, and with expert translators (Shorty, Yazzi, King, & Begaye).
Several stages of adaptation were necessary. We began with the English version
of the MacArthur Communicative Development Inventory for Infants. We then
increased the number of verbs in a rather indiscriminate way (knowing that refine-
ments would occur later) with 86 Korean verbs taken from Au et al. (1994) and
from Gopnik and Choi (1995).

The checklist was translated in three stages. In stage 1, the initial translation
was done by Anthony Yazzi, a native Navajo speaker residing in the Chicago area,
and Bill Nichols, a graduate student of Navajo. Anthony Yazzi added further words,
including child forms of many words and other words that are specific to Navajo
culture (e.g., coyote). Stage 2 was carried out on the reservation by Nichols and
Begaye. They elicited from several speakers, including parents not included in the
study, the forms typically used by children, as well as other words likely to be
known by children. We adopted a liberal criterion for verb forms and included all
forms of a given verb that speakers considered likely to be present in children’s
vocabularies. This was done both for methodological reasons (to ensure that any
bias was in favor of verbs)* and on the theoretical grounds that children may learn
different verb forms as separate words (Tomasello, 2000). In stage 3, the revised
checklist was again vetted by several native speakers, notably by William Morgan,
a Navajo researcher educator and coauthor of the Analytical Lexicon of Navajo
(Young & Morgan, 1992).5

The final checklist contained 479 words frequently found in children’s vocabu-
laries: 239 nouns and 163 verbs. The checklist was divided in the fashion of the
MacArthur inventory into 19 sections, such as Animal words, Vehicle words, and

4 Of course, this runs the risk of overestimating the child’s verb knowledge, because two forms
of the same verb could be counted as two different verbs.

> As would be predicted from the relational relativity hypothesis, nouns were fairly easy to
translate into Navajo, but verbs were more difficult, and sometimes required an idiomatic or
metaphoric expression. To deal with these complexities, for each English verb we constructed
a naturalistic sentence in which it might occur in English speech to children. Then, the Navajo
informants constructed equivalent Navajo sentence(s), and the Navajo verb that best carried
the sense of the English verb was chosen and rendered in a form that would be natural in
speech with very young children. Similar procedures were followed for adjectives. Many Eng-
lish adjectives are realized as nominalized descriptive verbs in Navajo. As in Korean, this acts
to increase the size of the verb class in Navajo.
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Action words (see Table 1.1). Note that the total number of verbs (163) is greater
than the number of Action words in the table (135) because not all verbs are action
verbs. The final step was to have the checklist and instructions tape-recorded by
Ed Shorty, a local radio broadcaster. This was done so that literacy would not be
necessary for participation—an important step, because relatively few people are
literate in Navajo. Caretakers were provided with the taped version along with
the paper version of the checklist. A sample of roughly one-fifth of the checklist is
given in appendix A, along with English translations and our categorization as to
noun, verb, or other. The entire checklist can be obtained by request.

Site and Subject Selection

The Navajo reservation straddles the state lines of Utah, New Mexico, and Ari-
zona, and has 150,000 to 250,000 residents. The number of Navajo monolinguals
is rapidly declining, and many young people communicate primarily in English. To
find infants with monolingual caretakers, the experimenters contacted workers at
Navajo Women Infant Children (WIC) clinics in two rural chapters (local govern-
mental districts). For the same reason, we sought families in relatively remote loca-
tions. WIC clinicians referred us to four of the families on the basis of their known
proficiency in Navajo and likelihood of monolingual experience. A fifth subject was
referred to us by an interview candidate.

Experiment la
Method

Experimenters. Two experimenters conducted research on the Navajo reservation
with Northwestern’s Ethnographic Field School under the direction of Dr. Oswald
Werner. Both experimenters (Bill Nichols and Nathan Bush) were graduate stu-
dents in anthropology studying with Dr. Werner. The senior experimenter, Bill
Nichols, was the Deputy Director of the Field School, with three seasons” experi-
ence conducting cultural research on the Navajo reservation.

Participants. Five Navajo caretakers—mothers and grandmothers of infants aged
18 to 26 months—participated in this study. The infants were two boys and three
girls who lived in remote locations on the Western part of the reservation and were
being raised primarily monolingual in Navajo.

Materials and Procedure. For three of the children the interviews were conducted
at the children’s homes. For the other two, the interviews were conducted in a
WIC clinic. Caretakers were told that the experimenters were interested in the
early vocabularies of babies being raised in Navajo. The caretakers were given the
Navajo checklist and the study was explained. The tape of the words was played
for them as they went through the checklist. They were encouraged to pause, ask
questions, or review the tape at their discretion. For each word on the checklist,
caretakers were asked to indicate (1) whether the child understands the word, and
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TABLE 1.1 Navajo Children’s Productive Vocabulary: Numbers of Words
Acquired per Checklist Category

Child
Gender/Age in months
Category (number of possible 1 2 3 4 5
responses) M/23 F/18 F/25 F/19 M/26

Animal sounds (9) 3 4 4 6 6
Animals (36) 4 6 13 12 13
Vehicles (9) 0 0 0 1 1
Toys (8) 1 0 1 1 1
Food (31) 4 0 5 12 9
Clothing (19) 0 0 1 6 5
Body parts (20) 0 0 1 12 11
Rooms & furniture (25) 0 0 1 3 7
Household items (34) 0 0 0 1
Things in nature (27) 1 1 1 3
People (20) 2 0 4 8 14
Games & routines (24) 7 6 7 13 18
Action words (135) 2 2 1 22 34
Temporal words (8) 0 0 0 0 0
Descriptive words (37) 0 1 2 7 11
Possessives (11) 0 7 2 5 9
Question words (6) 0 0 0 3 4
Prepositions (11) 0 2 2 2 2
Quantifiers (8) 1 2 2 2 2
Words added by caretakers 8 2 7 7 54
Total productive vocabulary 33 31 47 134 205

Note Numbers in the table are the number of words reported in each category. Numbers in parenth-
eses next to the category descriptions represent the total number of possible responses in that
category. Words added by caretakers are listed separately at the bottom of the table.

(2) whether he or she also spontaneously says the word. They were also asked to
tell the experimenter if any checklist item reminded them of some item not on the
checklist that they had forgotten to mention. For three of the children, the care-
takers were also asked to recall as many as possible of the words they had heard
their child say, whether in Navajo or in another language, before they filled out the
checklist.

6 Due to experimenter error, this was not done for two children (child #2 and child #3). This
meant that proper names were not collected for these two children, probably resulting in an
undercounting of their animate nouns. (The number of proper nouns for people ranged from
2 to 12 among the other three children.)
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Results The infants’ productive vocabulary in Navajo ranged from 31 to 205
words. Table 1.1 shows a breakdown of the infants” words in each of the CDI cat-
egories, as well as the number of words added by parents. As Figure 1.1a shows, all
five infants produced more nouns than verbs, t(4)=3.52, p < .05. (All tests are two-
tailed.) The mean noun—verb ratio was 3.26:1 overall. This finding is consistent
with the central prediction of the natural partitions/relational relativity hypothesis
that nouns for objects and entities should be acquired earlier than verbs and other
relational terms. This was true in our data, even though we adopted a very liberal
criterion for scoring vocabulary items as verbs. Many descriptive terms and adjec-
tival expressions (e.g., ‘it is red’) were included as verbs in our counts.

The second prediction of the NF/RR hypothesis is that as vocabulary size
increases, so should the proportion of relational terms. Consistent with this predic-
tion, the results show that the greater the child’s total Navajo productive vocabu-
lary, the greater was the proportion of verbs, r = .981, p = .003, N = 5.

Figure 1.1b shows the children’s total Navajo vocabularies—both words pro-
duced and words comprehended but not produced. Here too the pattern of results
supports the prediction. Nouns predominate in the smallest vocabularies; only the
one child who attained a productive vocabulary of over 200 Navajo words shows a
proportion of verbs comprehended and produced that is equal to or greater than
that for nouns.

A third prediction of the NP/RR hypothesis is that names for animate entities
(including proper names) will be especially prominent early in acquisition. Figure
1.2 shows the proportion of animate nouns among nouns in children’s vocabu-
laries. As predicted, names for animate entities comprised a substantial proportion
(a mean of 66.3% overall) of the early noun vocabularies. Considering the initial
dominance of animate nouns in early vocabularies, it would also be expected that
the proportion of animate nouns should decrease with increasing vocabulary. Fig-
ure 1.2 shows a nonsignificant trend in this direction.

Percent Opportunity Filled A possible concern is that the noun advantage was an
artifact of our having too few verbs (relative to the nouns) on our checklist. We
believe such a ceiling effect is unlikely, because even the child with the largest
vocabulary was reported to produce less than a third of the verbs on the checklist.
However, to be certain, we applied the “percent opportunity filled” measure to the
children’s productive vocabularies. If the noun advantage results from the artifact
of having included too few verbs on the checklist, then the percent opportunity
filled will be higher for verbs than for nouns. Reassuringly, the results showed a
trend in the opposite direction. The mean percent opportunity filled for nouns
(14.8%) was actually higher than that for verbs (10.8%), marginally significant, ¢(4)
= 2.27, p = .09.) Thus the observed noun advantage did not result from an insuf-
ficient number of verbs on the checklist.

Added English Words As noted above, for three of the five children, additional
Navajo words were reported by caretakers. Many of these words were names of
relatives and other items commonly added to checklists. However, there were also
some added English words (not included in the data reported above). The English
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Figure 1.2 Proportion of animate nouns plotted against vocabulary size.

(and Navajo) productive vocabulary sizes were 8 (33) for child 1; 50 (134) for child
4; and 125 (205) for child 5. This led to a concern: Were these English words evi-
dence that the children were not truly monolingual, or were these words simply
English loan words into Navajo that the children had learned in the course of
normal Navajo discourse?

Like other Amerindian languages, Navajo has borrowed many items from
English (Young & Morgan, 1992). In child language, these include ouch, OK, ice
cream, TV, duck duck goose, and Hey, man. The bulk of the children’s English
words (63%) were nouns. This is consistent with the possibility that the English
words are loan words; crosslinguistically, nouns are the grammatical class most
likely to be borrowed in language contact (Haugen, 1950; see also Gentner, 1981).
To assess whether the words that showed up in children’s vocabularies were in fact
loan words, we conducted a follow-up study.

Experiment 1b

We constructed a questionnaire containing all the English words reported by
caretakers. To operationalize the idea of linguistic borrowing, we asked an
expert Navajo rater to assess the likelihood that a Navajo speaker would use the
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English word in the course of a Navajo conversation (a scale of 1 = very likely to
7 = very unlikely was used). Ratings were obtained in an interview with an expert in-
formant, Larry King, a Navajo language tutor who lives in Shiprock. Over 70% of
the English words added by caretakers were rated as very likely to be borrowings
(rated as 1 or 2). It is very likely, then, that the children learned these words in the
course of normal Navajo acquisition.

Discussion

We began with three predictions: (1) Nouns should predominate in early vocabu-
lary; (2) the proportion of verbs should be low initially and should increase with
vocabulary size; and (3) among nouns, terms for animates should be acquired
especially early. We found evidence for all three of these. Nouns outnumbered
verbs in early Navajo vocabulary by a factor of over 3 to 1. The proportion of verbs
began low and increased with vocabulary size. Finally, although strong conclusions
regarding developmental change must await a larger sample, the results showed
the predicted pattern that among nouns, terms for animate beings predominated
in early vocabulary and tended to decrease as vocabulary increased.

These findings are consistent with the hypotheses of natural partitions and
relational relativity, according to which object names are learned earlier than rela-
tional terms because objects are more easily individuated than are the referents
of relational terms. According to this hypothesis, relational terms have two strikes
against them: First, relations in general are typically noticed and encoded after
the objects they apply to; and, second, because relational terms differ crosslin-
guistically (relational relativity), learning their meanings requires some experience
with the semantic patterns of the language.

Comparison with Other Findings = The question of noun dominance in early
vocabulary acquisition has been intensely debated over the last decade. This con-
troversy has had the valuable effect of inspiring the investigation of languages that
differ from English in their typological properties, particularly those that seem
likely to make the language “verb-friendly” for infants learning their first words.
There is general agreement that input factors should have some influence, from
Gentner’s (1982) paper through the present. The question is whether semantic
factors in the early word-to-world mapping also play a substantial role, or whether
the findings can be explained most economically in terms of input factors that
favor verbs or nouns.

Unfortunately, these studies have led to differing conclusions among different
researchers (and in some cases even the same researchers) studying the same lan-
guage. We believe these difficulties stem largely from differences in methodology
that have led to non-commensurable results. In hopes of achieving greater con-
vergence, we briefly review two prominent cases of verb-friendly languages: Korean
and Mandarin.

Korean Korean is a clear candidate for a verb-friendly language and has recently
been examined extensively. It has SOV word order and is a pro-drop language,



EARLY ACQUISITION OF NOUNS AND VERBS

so verbs often appear alone or in the salient utterance-final position. Choi and
Gopnik (1995) examined a sample of Korean adult speech to children and found
almost twice as many verbs as nouns (19.8 verbs vs. 11.9 nouns per 100 utterances).
Thus if input factors dominate, Korean children should learn verbs earlier than
nouns. Choi and Gopnik examined children’s early vocabularies by analyzing spon-
taneous speech samples and by asking Korean parents to report on their children’s
vocabularies, using a modified version of Gopnik’s relational inventory question-
naire and encouraging parents to list other words their children said. They found
that the proportions of nouns (excluding proper nouns) and verbs in the first 50
words were 44% and 31%, respectively. This proportion for nouns is substantially
lower than the 60 to 70% range typically found in English, suggesting that input
factors determine infants’ first words.

However, other studies of Korean have reached different conclusions. Au et al.
(1994) first confirmed Choi and Gopnik’s finding that Korean input to children is
verb-favored. Verbs were four times more likely than nouns to appear in the salient
final position in Korean language to children (46% vs. 10%). In English, the reverse
was found: Verbs occupied 9% of the utterance-final positions, and nouns 30%.
But despite this verb advantage in input, when Au and her colleagues examined
early vocabularies of Korean children (using an adapted MacArthur CDI parental
checklist) they found a noun to verb advantage of roughly 4 to 1. Strikingly, Korean
children produced four times as many nouns as verbs despite an equally strong
input advantage in the reverse direction. Pae (1993) corroborated this finding of
noun dominance in her comprehensive study of early Korean acquisition. She used
a MacArthur checklist adapted for Korean to assess the vocabularies of 90 children
living in Seoul between the ages of 12 and 23 months. She found a strong noun
advantage throughout, comparable to that for English. Most children (87 of the 90)
used a noun as their first word, and none had a verb as first word. Nouns increased
rapidly; at 51 to 100 words, the productive vocabularies contained 50 to 60% nouns
and about 5% verbs. Overall, Pae found a large advantage for nouns over verbs in
Korean early vocabularies, roughly equivalent to that found in a comparable Eng-
lish sample. Finally, Bornstein, Cote et al. (2004), in a large crosslinguistic study
of early vocabularies, also found that nouns outnumbered verbs in early Korean.
What gives rise to these divergent results? Studies of Mandarin, another “verb-
friendly” language, may shed light on this issue.

Mandarin In Mandarin, verbs and nouns have equivalent morphological trans-
parency in that neither nouns nor verbs are inflected. Mandarin is also a pro-drop
language: The subject of a sentence can often be omitted. Word order is SVO, just
as in English, but subject-dropping creates verb-initial (VO) and verb-only sen-
tences, both of which give the verb a more salient position than the middle position
it occupies in the English SVO sentence (Slobin, 1973). Tardif (1996) hypothesized
that these input factors would promote the acquisition of verbs. She estimated the
vocabularies of 10 Mandarin-speaking infants using one-hour taped transcriptions
of their spontaneous interactions with caregivers. She reported a mean of 19 nouns
(13.8 with proper names excluded) and 19.1 main verbs. Tardif concluded that the
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early noun advantage is not universal, and that the relative rate of acquisition of
nouns and verbs depends on linguistic factors.

Fortunately, the work did not end there. In an important study, Tardif, Gel-
man, and Xu (1999) revisited early Mandarin acquisition and compared sponta-
neous speech samples taken in different contexts with the results of a checklist
task. They established two important findings: (1) Spontaneous speech samples are
highly vulnerable to contextual variability, and (2) spontaneous speech samples are
likely to severely underestimate children’s vocabularies. Their results further sug-
gested that this underestimation is likely to be particularly severe for nouns. Tardif
and her colleagues tape-recorded 20-month-old English and Mandarin children in
naturalistic interactions with caregivers in three controlled contexts: noun-favor-
able (reading a picture book together), verb-favorable (playing with a mechanical
toy that offered several different activities), and neutral (playing with various toys).
The observational (transcript) data showed striking variability across contexts. The
noun-to-verb ratios for Mandarin children were 2.2, .62, and .51 for noun-friendly,
neutral, and verb-friendly contexts, respectively. The English children’s transcript
results showed comparably high variability, with N/V ratios of 3.3, 1.0, and .7 for
noun-friendly, neutral, and verb-friendly contexts. These finding demonstrate the
problems with using small samples of transcribed speech to assess total vocabulary.
A researcher who relied on transcript data could conclude that Mandarin children
have twice as many nouns as verbs, or half as many, depending on which context
happened to occur. Indeed, depending on the context, one could even conclude
that English, a notoriously noun-friendly language, shows a verb advantage in early
vocabularies.

Tardif et al. then compared these transcript results with the results of checklists
applied to the same Mandarin and English children. They found that the transcript
results were far less comprehensive than the checklist results. Pooling all words from
the three different contexts, the average number of types revealed for each child
was 56.7 for Mandarin and 60.2 for English. The checklist results for these same
children revealed 316 types for Mandarin and 160 types for English. The Manda-
rin checklist vocabulary is four times greater than Tardif’s (1996) report of 73.7
words based on transcript data from slightly older children (22 months). It appears
that the transcript results seriously underestimate the children’s vocabularies.
In addition to revealing a larger vocabulary than the observational data, the check-
list results revealed a clear noun advantage: Mandarin children showed 2.4 times
as many nouns as verbs.

The Mandarin vocabularies showed a clear noun bias, consistent with the nat-
ural partitions hypothesis. However, we also note that the noun advantage was
considerably less pronounced in Mandarin than in English, consistent with the
claim that Mandarin is a verb-friendly language (Choi & Gopnik, 1989; Gentner,
1982; Tardif, 1996).

This research makes it clear that transcripts of observational data cannot be
equated with the child’s productive vocabulary. Transcripts are likely to greatly
underestimate the total vocabulary size; they also are likely to provide misleading
results as to noun—verb composition. In part this results from patterns of usage:
People tend to use a large variety of nominal types, each fairly infrequently, and
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a small number of relational types, each fairly frequently (Gentner, 1981). This
means that verbs will tend to show up in a large range of contexts, but nominals
will tend to be restricted to particular contexts. (For example, you may have not
said the word tiger for weeks.) Because nouns are used in a more referentially spe-
cific manner than are verbs, transcripts are likely to underestimate nouns relative
to verbs (Gentner & Boroditsky, 2001; Bates, Bretherton, & Snyder, 1988). Con-
sistent with this suggestion, Gopnik and Meltzoff (1984) found that across several
observational sessions with a group of 1- to 2-year-olds, 75% of the relational terms
and only 25% of the nominals occurred in more than one session. Thus, more
nouns than verbs are likely to be missing from any given transcript.

What about very early acquisition? In both Mandarin and English, mothers
reported that their children’s first object word had preceded their first action word
(Gelman & Tardif, 1998). This accords with the first vocabularies of two Man-
darin-speaking children with under 50 words, reported by Gentner (1982) using
parental data collected by Mary Erbaugh (1992) in Taiwan (both parental vocabu-
lary lists, and transcriptions of natural interaction sessions). For both children,
nominals (including proper nouns) were the dominant class (.65 and .59 mean
proportions). For example, at age 1.6, the child Xiao-Jing had 37 words, of which 22
were nouns, seven were relational terms (e.g., ‘go,” ‘come,” pick-up’), and two were
modifiers. These results bear out the claim that even in verb-friendly languages,
there are semantic-conceptual factors that favor object names as the first word-to-
world mappings.

One might ask whether the use of a checklist results in overestimating vocabu-
lary—perhaps the proud parents exaggerate, and mistakenly attribute extra words
to their child’s vocabulary. Although this surely must occur, Tardif et al’s (1999)
results actually showed that the opposite can occur as well. Parents omitted a
small number of words that the children had in fact produced in the observational
settings. That is, some words appeared in the transcript but not in the checklist.
However, the degree of underestimation on the checklist was on the order of a few
percent—far less severe than the 60 to 80% underestimate given by the transcript
method relative to the checklist.

Another question is whether checklists overrepresent the proportion of nouns.
Pine, Lieven, and Rowland (1996) suggested that there may be a noun bias in
maternal reporting on checklists, based on findings that recognition is better for
nouns than for verbs (e.g., Asmuth & Gentner, 2005; Gentner, 1981; Kersten &
Earles, 2004).

However, they also pointed out several factors that favor checklists over obser-
vational transcripts for estimating the relative proportions of different vocabulary
classes: Observational measures are generally less comprehensive and therefore less
reliable than checklist reports; transcript data are highly sensitive to the context in
which they are recorded; and transcript data are frequency-sensitive—words that
a child knows, but rarely uses, are likely to be missed in a taped session, whereas
they may appear on a checklist.

These concerns are more important than has generally been realized, because
the method chosen for assessing child vocabulary has a strong effect on the out-
come. For example, studies that have used checklist data have found that nouns
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predominate in early vocabulary (e.g., Au et al., 1994; Caselli et al., 1995; Pae,
1993; Tardif et al, 1999), while studies using taped observational sessions or inter-
view tasks have typically found no noun advantage (Choi & Gopnik, 1995; Tardif,
1996; but see Pae, 1993). One obvious implication is that meaningful comparisons
of word acquisition across languages can only be achieved if the studies use the
same methods. Taking Tardif et al.’s (1999) findings into account, we suggest that
although observational transcripts are valuable for many purposes, they are not
suitable for assessing total vocabulary or for assessing the relative proportions of
different word classes.

The checklist method is less susceptible to problems of contextual variabil-
ity and is also more likely to produce a more complete assessment of a child’s
total vocabulary. However, the checklist method is also not perfect. Its limitations
include: (1) It can discourage proper nouns, unless parents are encouraged to pro-
vide them; (2) its success depends on having an inclusive, language-appropriate
list; (3) it asks first for nouns, possibly leading to fatigue factors in reporting verbs
(this could be remedied); (4) it may underestimate phrases used as wholes; (5) for
heavily morphologized languages it may be difficult to decide how to count words;
and (6) the context of use is not provided. Despite these flaws, in our view the CDI
remains the single best method for estimating overall vocabulary when detailed
longitudinal data are not available (see also Pine et al. (1996) for a comparison of
transcript and checklist methods).

Another source of discrepancy between different studies lies in the criteria
used to score verbs and nouns. Some studies have excluded proper names from
the noun count. Such exclusion is reasonable for evaluating hypotheses that posit
a noun-category linkage, but not for evaluating the natural partitions hypothesis,
which encompasses names for individuals as well as classes. Indeed, to test the
corollary prediction of the natural partitions hypothesis—that names for animate
beings will be particularly early—requires that proper names be counted. Another
source of variation is the criteria for relational terms; for example, whether adjec-
tival meanings should be included if they are expressed as verbs. The checklist
method will gain in utility as clear criteria are developed for classifying early
words.

Learning New Verbs = Another way to approach the acquisition issue is to look
at children’s relative ability to learn new nouns and verbs. When new words are
taught to young English-speaking children, they acquire nouns more rapidly than
verbs (Childers & Tomasello, 2006; Schwartz & Leonard, 1980). Does this noun
advantage hold up crosslinguistically? Imai, Haryu, and Okada (2005; Imai et al.,
2006) have found a noun advantage in word-learning among preschool children
across Mandarin, English, and Japanese. They showed children a video scene of
a person carrying out a novel action with a novel object, and labeled it with either
a novel noun or a novel verb. Then the children were asked to generalize the new
word to a new scene, which either showed the same object in a new action (cor-
rect for the noun, but not for the verb) or the same action with a new object (the
reverse pattern). The results showed a noun advantage across all languages. All
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three groups—Mandarin, Japanese, and English—generalized novel nouns cor-
rectly by 3 years, but did not generalize novel verbs correctly until 5 years of age.
These results are consistent with there being a general noun advantage in early
learning.

Interestingly, Mandarin children given the same task lagged behind the other
two groups in their verb learning; even at 5 years of age, they tended to map the
verb to the object rather than the action. They did not correctly generalize the
verbs until 8 years of age (Imai et al., 2006). Imai and her colleagues were able to
develop a version of the task such that 5-year-old Mandarin children could extend
the verbs correctly, but the greater difficulty Mandarin children experience with
the standard task calls for a rethinking of what makes for a verb-friendly language.
Gentner’s (1982) original suggestion of Mandarin as a verb-friendly language was
based on the fact that it has an equal degree of added morphology on nouns and
verbs (i.e., none). But Imai et al. speculate that the lack of any morphology on
nouns and verbs in Mandarin may in fact make it more difficult for children to
separate the syntactic classes of nouns and verbs (see also Kim et al., 2000). Tardif
(1996) focused on another factor that might make Mandarin verb-friendly: namely,
argument-dropping (the ability to omit nouns in a sentence). This permits verb-
final and even verb-only sentences, which might help children attend to verbs.
But here too, one must ask whether argument-dropping is always helpful. In the
absence of morphological marking, a Mandarin child hearing a single word cannot
know whether it is a noun or a verb. This could impede verb learning, particularly
if (as seems likely) children sometimes take verbs to refer to objects. Clearly, Man-
darin poses some tricky issues for child language researchers.

Conceptual and Linguistic Factors: A Rapprochement? We have argued
for the importance of semantic-conceptual factors in early word acquisition, but
linguistic input factors are also important. Discovering word meanings requires
both isolating the word within the speech stream and individuating the referent
within the experiential stream (and connecting them). The relative difficulty of
isolating the word in the stream of speech is influenced by linguistic factors such
as word order and stress. The relative difficulty of individuating the referent in
the stream of experience is influenced by perceptual and conceptual factors that
inherently favor concrete nouns over verbs and other relational terms. Thus both
input factors and conceptual factors will influence the child’s acquisition rate.
Studies of verb-friendly languages show the influence of both conceptual and
input factors. We earlier discussed the findings of Tardif, Gelman, and Xu (1999),
which suggest that young Mandarin children have more nouns than verbs, con-
sistent with the natural partitions hypothesis, but also show a greater proportion
of verbs than English-speaking children, consistent with the idea that input fac-
tors can accelerate verb acquisition. In her recent work, Tardif (2005) has found
a similar pattern: Children learning Mandarin show clear noun dominance in
their first 20 words, consistent with the natural partitions hypothesis; but their
subsequent verb acquisition seems to proceed much more rapidly than in a com-
parable group of children learning English. Ogura et al. (2006) studied parental
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interactions in Japanese and English in interactive parent—child sessions. They
found that children of both languages showed noun dominance early in acquisition.
This was particularly interesting in light of the fact that verbs were considerably
more prominent in the Japanese input than in the English input. Further, the pro-
portion of verbs increased over language development for both language groups.
So far, the results simply follow the natural partitions hypothesis. However, con-
sistent with the presence of input effects, the proportion of verbs increased more
rapidly in Japanese children than in English children. Likewise, Kim et al. (2000)
reported that both Korean and English children learned more nouns than verbs
in their first 50 words; but the Korean children learned significantly more verbs
than English children. In a comprehensive review of recent research, Ogura et al.
concluded that early noun dominance holds for Mandarin, Korean, and Japanese,
just as for English, but also that children learning the former three languages show
more rapid verb acquisition than children learning English. The ease of estab-
lishing the word-to-world mapping depends both on how easy it is to individuate
the word’s referent in the experiential stream (the realm of the natural partitions
hypothesis) and on how easy it is to pick out the word in the stream of speech.

Convergent evidence that both conceptual and linguistic factors are at play
comes from the human simulation paradigm of Gleitman and her colleagues,
which provides a different method of assessing the relative difficulty of picking out
referents in the world. Gillette, Gleitman, Gleitman, and Lederer (1999) showed
adult subjects silent videos of mothers talking to young children; beeps marked
the instance of a particular noun or verb, and the subject was asked to guess the
word uttered at the beeps. After six different instances of a given word, subjects
guessed correctly 45% of the time for nouns, but only 15% of the time for verbs.
Their accuracy at guessing verbs almost doubled (to 29%) if they were told which
nouns were used in the sentence. Further, when Gillette et al. added nonsense
syntactic frames (e.g., “Gorp the fendex.”) as well as the nouns used, the percent-
age of correct verb guesses rose to 90%—evidence of the role of syntactic frames
in deriving verb meanings (Fisher, 1996; Gleitman & Gleitman, 1992). Even for
adult English speakers, who already know the verbs of the language, picking out
the referents of highly familiar verbs cannot be reliably achieved without help from
known bindings between nouns and objects. This pattern is consistent with findings
from the analogy literature that, in general, people need to know the objects in a
scene before they can grasp the relations between them. Thus the early learning of
concrete nouns may provide the scaffolding children need to learn verb meanings
(Gentner, 1982, 2006).

CONCLUSIONS

The insight that words refer to specific aspects of the external world is one of
the great discoveries of early childhood. The intuition underlying the natural
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partitions hypothesis is that concrete and proper nouns are the ideal starting point
for making this connection, because they can act as simple referential pointers to
things that the child has already individuated (or can readily discern). In contrast,
as Bowerman’s work has so convincingly demonstrated, it is highly unlikely that
children can prelinguistically individuate the referents of verbs. Verb conceptual
components don’t fall into inevitable clumps ready to be named, as evidenced by
the fact that different languages carve them up very differently.

These results extend the natural partitions findings to Navajo. We found that
object terms predominated in early Navajo vocabulary, and that terms for animate
beings were especially prominent in the early Navajo noun vocabularies. There was
also evidence that the proportion of relational terms increased with vocabulary
size. These findings are interesting in that some aspects of the Navajo language
might be expected to make verbs more salient in the input to children. More gen-
erally, Navajo represents an Athapaskan language, a very different language type
from those studied so far. Thus, these results provide evidence for the generality of
the natural partitions hypothesis.

The natural partitions hypothesis, in its strongest form, predicts that noun
dominance is universal in early language acquisition; and more generally, that the
individuability of the referent is a major factor in early word learning. Our results
for Navajo, and our review of findings from the current literature, are consistent
with these claims.

The natural partitions hypothesis predicts that nouns will form the child’s first
referential mappings from language to the world. The mapping between nouns
and concrete entities can be achieved even at the very outset of language under-
standing. These first connections provide an easy first case of a reference relation
and perhaps give the child the idea that other more opaque words must also have
referents. And once learned, nouns provide semantic and syntactic frames to aid in
mapping the verb to its meaning. In this way, the early acquisition of simple nouns
may pave the way for learning verbs and other relational terms.
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APPENDIX 1.A Examples of Checklist Items, Showing MCDI Category and
Our Classification as to Noun, Verb, or Other

Navajo word

KiVniVtiViVh
KiVeVltvo’
sits’il

niV’aah

nich’iish
nishoVoVh
yishtiVivF
naVniVfjid
daVdi’ nishtvivih
daV’ niV’aah

da’deelkaal

yisbvas

da’iViVniVilbvavas
hoV’vaVvaVfdaVaVz
vavadiVziViVd

niVdii'aah

yoVoV’ahiVfthan
shiVf hozh
wvivivavo
pbpbpbpbpbp
wuVh wuVh
tsiVdii

ch’osh

gah

English gloss

You break it [stick-
shaped object].

Tt [slender stiff object,
or mechanism] broke.

It shattered/bloated.

You bring/carry it
[round, compact
object].

You brush [e.g., teeth].

You brush [e.g., dirt off
your dress].

I carry it along [e.g.,
rifle/spear/pole].

I carried it on my back.

T am closing it [stick-
shaped object, e.g.,

door].

You close it [compact
object e.g., a box].

It is closed.

I am driving/rolling it
along.

We [severally] drive.

It splashed over the rim.

You spread it out [e.g.,
sand, coals].

You get it [roundish,
compact object].

You throw it away.
You tickle me.

meow
vroom
woof woof

bird
bug
bunny

Word type

MCDI: action words

MCDI: action words

MCDI: action words
MCDI: action words

MCDI: action words
MCDI: action words

MCDI: action words

MCDI: action words
MCDI: action words

MCDI: action words

MCDI: action words
MCDI: action words

MCDI: action words
MCDI: action words
MCDI: action words

MCDI: action words

MCDI: action words
MCDI: action words

MCDI: animal
sounds

MCDI: animal
sounds

MCDI: animal
sounds

MCDI: animals
MCDI: animals
MCDI: animals

Noun/ Animate
verb/
other
verb
verb
verb
verb
verb
verb
verb
verb
verb

verb

verb

verb

verb
verb

verb

verb

verb
verb

other

other

other

noun yes
noun yes

noun yes
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APPENDIX 1.A (continued) Examples of Checklist [tems, Showing MCDI
Category and Our Classification as to Noun, Verb, or Other

Navajo word English gloss Word type Noun/ Animate
verb/
other
kKaaloVgi butterfly MCDI: animals noun yes
moVsiV cat MCDI: animals noun yes
gaVagii crow MCDI: animals noun yes
dlvoVvoV’ prairie dog MCDI: animals noun yes
Shigaan my arm MCDI: body parts noun
shits’eVeV my belly button MCDI: body parts noun
tf’eestsooz diaper MCDI: clothing noun
biil traditional dress MCDI: clothing noun
ch’ah hat MCDI: clothing noun
yiVitseViV Tt is dried up. MCDI: descriptive verb
words
bii aVdin It's empty/There is MCDI: descriptive verb
nothing inside. words
tsxviVviVE fast MCDI: descriptive other
words
biVighah That’s MCDI: descriptive verb
fine (It works/fits). words
toV water MCDI: food noun
toVdilchxoVshiV soda MCDI: food noun
naadvaVvaV’ corn MCDI: food noun
ayaV ouch MCDI: games and other
routines
waV uh oh MCDI: games and other
routines
aVammmm yum yum MCDI: games and other
routines
t'aVaVshvovodiV please. MCDI: games and other
routines
bee nahalzhohiV broom/brush MCDI: household noun
items
bvavaha’iVizhahiV cup (with handle) MCDI: household noun
items
feits’aat’ vaVhiV dish/plate MCDI: household noun
items
bilataVaV’iV fork MCDI: household noun
items
toVzis bii adlaVniV glass MCDI: household noun

items

(continued)
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APPENDIX 1.A (continued) Examples of Checklist [tems, Showing MCDI
Category and Our Classification as to Noun, Verb, or Other

Navajo word

naak’ei siniliV

bee atsidiV

bee
aVndiVtviVviVhviVviV

t'ahkvo’

beVeVsh

adee’

ts’aa’

yiVitseViV
bii aVdin

tsxviVviVE

biVighah

shiVnaaiV
shizheV’eV
at’eed

shimaVsaVniV,

shinaVIiv
shicheii
shimaV
baVoVftaiV
ooljeVeV’

joVhonaa’eViV
chaha’oh
chizh

hooghaniVmaVziV

English gloss

eyeglasses
hammer
keys

iil lamp
fnife

ladle
basket

It is dried up.

It's empty./There is
nothing inside.

fast

That’s
fine (It works/fits).
my older brother
my father
girl
my maternal
grandmother
my paternal grandparent
lle lnaternal grandfathel‘
my mother
teacher

moon
sun
shade/ramada
firewood

hogan

Word type

MCDI: household

items

MCDI: household

items

MCDI: household
items

MCDI: household
items

MCDI: household
items

MCDI: household
items

MCDI: household

items
MCDI: modifiers
MCDI: modifiers

MCDI: modifiers
MCDI: modifiers

MCDI: people
MCDI: people
MCDI: people
MCDI: people

MCDI: people

MCDI: people

MCDI: people

MCDI: people

MCDI: places/things
in nature

MCDI: places/things
in nature

MCDI: places/things
in nature

MCDI: places/things
in nature

MCDI: places/things

in nature

Noun/
verb/
other
noun
noun
noun
noun
noun
noun

noun

verb

verb

other

verb

noun
noun
noun

noun

noun
noun
noun
noun

noun

noun

noun

noun

noun

Animate

yes
yes
yes

yes
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APPENDIX 1.A (continued) Examples of Checklist [tems, Showing MCDI
Category and Our Classification as to Noun, Verb, or Other

Navajo word

ni

daanihiV
nVlaVaVhdi
naVtvaVvaV’
yaago
woVne’

bik’i

bikaVaV

deigo
nViVleVidi

naVaVnaV
bilaVahgo

dooda

hait’eVego
haV’aVt'iviv
hahgo
chiiiyaVaVn

bii’ naV’aVkaVhiV
biijeVheVdaVhiV

bii’ azk’aVziV

English gloss

[used for emphasis,
singular]
you/your/yours

[used for emphasis,
plural] (severally)

at a remote and invisible
location

back (in the direction
from whence one
came)

downward
in/inside [e.g., a hogan]

on it [e.g., put the saddle
“on” the horse]

on it [e.g., the snow],
against a horizontal
plane

upwards

over there/yonder/at a
remote but visible
location

again

being beyond it in
quality or quantity

no

how (in what manner)

what

when (at what future
time)

kitchen

oven

outhouse (place you go

out to)

refrigerator

Word type

MCDI:

MCDI:

MCDI:

MCDI

MCDI:
MCDI:
MCDI:

MCDI:

MCDI:

MCDI

MCDI:
MCDI:

MCDI:
MCDI:

words

MCDI:

words

MCDI:

words

MCDI:

possessives

possessives

prepositions

: prepositions

prepositions
prepositions

prepositions

prepositions

prepositions

: prepositions

quantifiers

quantifiers

quantifiers

question
question
question

rooms and

furniture

MCDI:

rooms and

furniture

MCDI:

rooms and

furniture

MCDI:

rooms and

furniture

Noun/
verb/
other

other

other

other

other

other

other

other

other

other

other

other

other

other

other

other

other

noun

noun

noun

noun

Animate

(continued)
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APPENDIX 1.A (continued) Examples of Checklist [tems, Showing MCDI
Category and Our Classification as to Noun, Verb, or Other

Navajo word

niVich’ih naalkidiV
abiVniV

thveVveV’

kad

diViViviV
yiskvaVvago
diVivtfveVveV’

joof

naaltsoos woVlta'iV
aweVeVshchiViVn
aVazdaa

chil
aVniVleVeVh
Zha Zha

duck duck goose
excuse me

hurt

outside

see you

pretty

bye

airplane

banana

blanket

chili

com

dad

diesel

orange

English gloss

tv
morning
night

now
today
tomorrow
tonight

ball

book

doll

you're lying
weed/shrub
you make it
Zandria (cousin)
duck duck goose
excuse me
hurt
outside

see you
pretty

bye
airplane
banana
blanket
chili

com

dad

diesel

orange

Word type

MCDI: rooms and
furniture

MCDI: temporal
words

MCDI: temporal
words

MCDI: temporal
words

MCDI: temporal
words

MCDI: temporal
words

MCDI: temporal
words

MCDIL: toys
MCDI: toys
MCDI: toys
added—Navajo
added—Navajo
added—Navajo
added—Navajo
added— English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added—English
added— English

Noun/
verb/
other

noun

other

other

other

other

other

other

noun
noun
noun
verb

noun
verb

noun
other
other
other
other
other
other
other
noun
noun
noun
noun
noun
noun
noun

noun

Animate

yes

yes
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APPENDIX 1.A (continued) Examples of Checklist [tems, Showing MCDI
Category and Our Classification as to Noun, Verb, or Other

Navajo word English gloss Word type Noun/ Animate
verb/
other

pamper pamper added—English noun

look at look at added—English verb

love love added—English verb

move over move over added—English verb

open open added—English verb

play play added—English verb
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Personal Tribute

ESTHER DROMI

as a doctoral student in Lawrence, Kansas. In those days when e-mail com-

munication or Internet searches were nonexistent, Melissa Bowerman was
already an internationally recognized researcher who was well known for her sem-
inal work on early syntactic development in Finnish (Bowerman, 1973). I applied
to the graduate program at the University of Kansas because I was eager to study
under her supervision and wanted to investigate the development of Hebrew as a
first language.

During my first semester at the University of Kansas, I participated in Bower-
man’s graduate seminar on child language. During that time, Melissa was deeply
interested in late-emerging errors. She was busy documenting and analyzing
ungrammatical spontaneous productions of her two daughters, Christy and Eva
(as well as a few other children). Her observation that children’s use of causative
verbs in English change over time convinced her that as the linguistic knowledge
becomes more complete, the underlying hidden semantic representations undergo
important changes (Bowerman, 1974, 1985, 1988). I still remember that from one
week to the next, I poured over the fascinating readings (using an English—Hebrew
dictionary for every other word) and counted the days until the following sem-
inar meeting. I was astonished by Melissa’s rich knowledge—and no less by her
sweet and hospitable personality. I could hardly believe that a professor who was so
notable could also be so attentive to the novel ideas of every participant in the
seminar. Melissa’s bottomless interest in every proposal that was made by first year
students was extraordinary and highly supportive for all of us.

In her 1988 chapter, Bowerman devoted a whole section to describing her
strong commitment to data collection. She reported that from Roger Brown, her
esteemed PhD advisor at Harvard, she acquired the strong urge to become in-
timately familiar with spontaneous child language data. “Roger’s faith in the power
of careful observation to start off a fruitful chain of questioning and analysis was

I first met Melissa Bowerman in the Fall of 1977, shortly after I had arrived
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immensely inspiring” (1988, p. 36). Melissa also admitted that a strong commit-
ment to data collection is costly and sometimes frustrating. At the same time, Bow-
erman did not hide her view that hypotheses that are derived from a systematic
examination of a comprehensive body of data may lead to generalizations that are
much more far-reaching than the results of a well-designed experimental study.
This is not to say that theory and experimentation are unimportant (e.g., Bower-
man, 1977, 1978, 1980, 1985).

I was extremely lucky when Melissa agreed to act as the chairperson of my
doctoral dissertation, which was a diary study of my own daughter Keren. My goal
in this project was to investigate how meanings of words are constructed at the
outset of speech. I was hoping that a highly disciplined diary study, involving rich
and nonselective data, would contribute to the theorizing on word meaning acqui-
sition. I also wished to increase the attention of child language researchers to the
value of crosslinguistic evidence from Hebrew, my mother tongue.

At the time of writing this chapter, Keren (who was 10 months old at the
beginning of data collection) is already a mother, and the field of word meaning
acquisition is exceedingly active and proliferating with new ideas and innovative
experimental techniques. In retrospect, I think that my diary study resulted in a
wealth of findings, as well as important theoretical generalizations, that are still
relevant and timely today. Many years of active research in this field have proved
that sophisticated multifaceted models of word meaning acquisition are needed to
explain how young children learn what words mean. Bowerman’s contention that
intimate familiarity with data can result in far-reaching hypotheses has indeed
proven to be true. I am so fortunate that Melissa was inspired by her own academic
mentor and went on, as my advisor, to instill in me the deepest commitment to
the demanding but also fulfilling journey of scientific endeavor. The training with
Melissa during my graduate work in Kansas contributed invaluably to my academic
career, a fact for which T am deeply grateful.



Old Data—New Eyes

Theories of Word Meaning
Acquisition

ESTHER DROMI
Tel Aviv University

INTRODUCTION

This chapter reexamines the intriguing question of how 10- to 18-month-old infants
get to know what words mean. The chapter begins with a condensed historical
overview of theoretical models of word meaning acquisition, which are grouped
according to major theoretical trends. The second section briefly describes the
Hebrew corpus that I collected almost thirty years ago and presents the system
I used for data analysis. In the third and fourth sections, I summarize the main
results on meaning acquisition and reiterate theoretical claims that I have been
making based on my familiarity with Keren’s naturalistic data. In the last section,
I discuss the old findings with new eyes, reflecting on the generalizations of my
original findings with reference to current theoretical models of word meaning
acquisition. I show that present day accounts in fact make predictions that very
well accord with observations that were first reported in my doctoral dissertation.
My intention is to demonstrate the value of investing that extraordinary effort into
collecting a complete data set and of analyzing it at various levels of specificity. I
also attempt to show that a rich child language database can be used over many
years for testing competing theoretical accounts.
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A CONDENSED HISTORY OF THEORETICAL
ACCOUNTS OF WORD MEANING ACQUISITION

by Clark (1973), Nelson (1973), and Bowerman (1977). Each model was

unique at the time of its publication, and yet all three models shared the
common underlying assumption that word meaning representations of the first
words are categorically represented in the child’s mind. Clark claimed that at the
beginning of word use, children attach only a few general and perceptually salient
semantic features to the meaning representation of new words; therefore, the child
uses the word more flexibly than does the adult (e.g., applying doggy to all four-
legged animals). Gradually, children accumulate more specific semantic features,
and thus narrow down the extension of new words. Nelson (1973) objected to the
idea that the form of referents dictated the initiation of category formation. She
claimed that the child initially perceives objects as functional wholes and assigns
objects to a particular category on the basis of what they can do and what one can
do with them. A basic assumption of both Clark and Nelson was that children
use words to name a set of exemplars sharing perceptual or functional attributes.
Bowerman (1978, 1980) was the first researcher who questioned this premise. She
reported that some words that Christy and Eva used were extended to exemplars
that apparently did not share any attributes with each other (e.g., “kick” to sudden
contact of a limb with any object, to hands or legs moving, and to propelled objects
of several shapes). Bowerman hypothesized that initially children map a new word
onto a prototype (i.e., the best exemplar), which usually comprises the referent
to which adults have most frequently applied this word. After an initial period in
which the child’s use of the word is restricted to one exemplar (or a set of closely
similar exemplars), it is extended to other referents that are included in the same
category. These referents, however, need not share all attributes with the original
“best exemplar.” As later extension relates to the child’s mental ability to decom-
pose and recompose abstract features in new ways, words might be deliberately
used to label extremely dissimilar exemplars, across adult grammatical categories,
and to novel instances that barely resemble any other member of the class on a
single or a number of shared recognizable features.

Bowerman’s prototype model was revolutionary in two important ways: She
was the first to propose that early misuses of words reflect broad definitions of
meaning, and early words may take several routes to word meaning. Her model
predicted that the development of meaning, at least in some cases, follows a devel-
opmental path from specific to general and not vice versa. Second, Bowerman
was also the first researcher to highlight the role of parental input in learning the
meanings of early words. In her opinion, initial uses of new words were closely tied
to the ways adults use the same words. Bowerman, who saw children as highly
competent learners, hypothesized that children analyze word meanings by way
of detailed comparisons that they are able to make among repeated instances in
which they hear words. In that sense, she called attention to the fact that various

T he earliest models of word meaning acquisition were published in the 1970s
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linguistic and nonlinguistic cues in concert direct children to the initial definition
of word meaning.

Three models of word meaning acquisition were published during the begin-
ning and mid-1980s. In retrospect, I would argue that these models were transi-
tional in the sense that they expressed dissatisfaction with the categorical view
of early representation of meaning, and yet could not relinquish this notion alto-
gether. Schlesinger’s (1982) word referent pairing model refuted the argument that
early words are tied to categories from their outset. He proposed that a first step
in learning the meaning of a new word involves its association or pairing with
only one referent. In a gradual process of pairing words with additional exemplars,
the child eventually generates an underlying representation of a concept (i.e., a
protoverbal element in Schlesinger’s terminology). According to this proposal, the
generation of categorical representations is the outcome of growing language ex-
perience and is achieved by the application of general learning processes such as
(1) discrimination learning and (2) positive cue extraction.

A lively description of the process of word meaning acquisition appears in
Schlesinger’s (1982) book:

A bushy tail may have become a cue for a “fox,” but when it later turns out that
animals called by other names have bushy tails, discrimination learning may
set in. That is, the child will note properties of the different kinds of bushy
tails—those that are cues for “fox” and those that are not. (p. 127)

Schlesinger’s model not only predicted that meaning will develop from spe-
cific exemplars to general abstractions, but it also outlined a crucial role for the
initial mapping of words and their hypothesized referents. Schlesinger perceived
the child as an active constructor of internal representations of meanings, and he
asserted that contextual, perceptually salient nonlinguistic information directs the
child to fast mapping. Although Schlesinger himself never used this term, it is clear
that in his model the initial correct pairing of a new word with its intended refer-
ent is a crucial step without which conventional meaning will not be established.
According to Schlesinger, covert but active processes, by which children compare
their assumptions about a word’s meaning to linguistic evidence they gather from
the linguistic input, bring children to appreciate the categorical nature of word
meanings.

The role of nonlinguistic parameters encompassed a central theme in two
other word meaning models of the eighties. Nelson’s (1985) event representation
or script theory, and Barrett’s (1986, 1995) multiroute model shared the underly-
ing idea that early words might not carry categorical meanings from their out-
set. Nelson (1985) and Nelson and Lucariello (1985) suggested that during the
early phase of word learning, children attach new words to unpartitioned event
representations. Instead of using words to signify object concepts, children label
sets of relations in which these objects may take a role. According to this view,
during late infancy children build up holistic mental representations of the fre-
quently occurring events in their lives. But they only gradually analyze these event
representations into their constituent components of people, objects, actions, and
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relations. Nelson argued that early words are preconceptual and hence should not
be regarded as true words. She suggested calling such words prelexical expressions
or wordlike productions. According to this account, only after the child is able
to partition an event representation into its main nonlinguistic components can
words become true referential expressions. In other words, true lexical items enter
the child’s vocabulary toward the second half of the second year of life and are
manifested linguistically by (1) the dropout of some early words, (2) the emergence
of clear object denotation, and (3) the beginning of word combinations.

The idea that categorical use of words evolves from a preliminary “workout”
period is incorporated in Barrett’s model too. Whereas Nelson argued that all early
expressions are noncategorical, Barrett proposed to differentiate between two sub-
groups of early words: (1) context-bound or social pragmatic words and (2) refer-
ential words. He argued that these two classes of words coexist in early lexicons
and follow distinct routes to conventional meaning. Context-bound words are in-
itially mapped onto holistic unanalyzed representations, whereas referential words
are initially mapped onto mental representations of categories that are organized
around prototypes (Barrett, 1986, 1995).

The multiroute model postulates five hypothetical levels in the process of
meaning acquisition. Words differ with regard to their entry level, and not all
words will demonstrate a transition through all of the five levels in their develop-
mental projection. Level A characteristically entails either an initial mapping of a
new word onto an event representation or its attachment to the representation of
the prototype of a category. At level B, the child modifies the event representation.
Changes may include the addition of several actors or possible objects that partici-
pate in the represented event. At level C, the child disembeds and subsequently
uses a single constituent in the event representation as the prototypical referent
for the word. At level D, words that initially presented context-bound behaviors,
and words that exhibited referential use from their outset, expand their referential
scope. This expansion relates to the identification of the principal features that
characterize the prototype of the category. At level D, the child is aware of the
underlying category that is attached to the word, and hence might now overextend
aword for a referent that is similar to the prototype. Level E entails the refinement
of the underlying semantic representation of words, which includes organization
of words into semantic fields, recession of overextension, and contraction of refer-
ential scope.

The multiroute model explained well the diverse findings on initial mapping of
various kinds of early words. Its originality lies in the creative idea that time and
experience play an important role in meaning development and that therefore a
lengthy process of decontextualization is often observed for some early words. Bar-
rett’s (1995) model also contributed to our understanding that various functional
interrelations operate in the gradual refinement of the meaning relations among
different words in the child’s lexicon. This model explained better than previous
models why some words show consistent patterns of word extension from their
outset, although others generalize or refine their referential scope over time.

A third wave of theories began with the revolutionary suggestion of Markman
(1989) that in acquiring the meanings of words children utilize a set of a priori
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built-in constraints that direct their initial mappings of words onto their referents.
Markman’s innovative idea strongly influenced the theoretical proposals as well as
the research methods for investigating word meaning acquisition. Markman and
other constraint theorists (e.g., Carey, 1993; Clark, 1983, 1988, 1993; Markman,
1989, 1991, 1993; Markman & Hutchinson, 1984; Markman & Wachtel, 1988;
Merriman & Bowman, 1989; Merriman, Marazia, & Jarvis, 1995; Soja, Carey,
& Spelke, 1991) claimed that the existence of linguistic constraints explain the
accelerated speed and great accuracy by which children accumulate new words.
Constraint theorists have tried to explicate how young children may solve the logic-
al problem of generating possible hypotheses about the meaning of a new word.
Quine (1960, cited in Markman, 1993; Carey, 1993; Naigles, Gleitman, & Gleit-
man, 1993 and in many other publications) long ago posed this question about the
problem of correct mapping: How is it that when a person hears a new word he or
she immediately knows to which aspect of the complex observational situation this
word refers? Carey, for instance, demonstrated the problem of correct mapping
with the following example:

Suppose a child hears “that’s a cup” when the speaker is indicating a brown
plastic cup half filled with coffee. Suppose also that the child does not know
any word which refers to any aspect of this situation. “Cup” could refer to
cups, tableware, brown, plastic, coffee, being half full, the front side of the
cup and the table, the handle, any undetached part of a cup, a temporal stage
of the cup (that is the particular cup at some particular time), the number one,
the cup shape, and so on for an infinitude of possibilities. (1993, p. 88)

Markman (e.g., 1989, 1991, 1993) articulated three constraints—uwhole object,
taxonomic, and mutual exclusivity—to explain how the inductions of word mean-
ings are so often correct from the outset, how quickly young children learn the
meanings of new words, and what mechanisms might motivate young children to
learn terms other than object words (e.g., labels for properties, parts of objects,
categories of objects). Markman postulated that when children are exposed to a
new word in the presence of a novel object, they assume that: (1) the new word
labels the whole object, rather than its parts, substance, or other properties; and
(2) the new word labels a class of objects of similar kind (taxonomy) rather than
objects that are thematically related (e.g., a pencil and paper, a doggie and a bone).
In addition, when children hear a new word applied to an object for which they
already have a name, they assume that the new word cannot be a second name for
the same object (mutual exclusivity); hence, the child links the new word to some
property of that object or one of its salient parts (see also Carey, 1993).

Clark (1983a, 1983b, 1988, 1990), who joined the constraints theorists, offered
two additional constraints: contrast and conventionality. According to Clark, from
a very young age, and even before children start to produce their first words, they
already appreciate the usefulness of these two important linguistic constraints.
First, any word in the lexicon contrasts in meaning with any other word, and sec-
ond, every word in the language has a conventional meaning that is shared by all
speakers in the same language community. Clark summarized empirical evidence
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to support her claim that conventionality and contrast preempt the use of syn-
onymous words, and that children utilize new words and innovative lexical forms
to fill in lexical gaps (Clark, 1993).

Along with the flourishing experimental work that evolved from specific
hypotheses on the instrumental role of linguistic constraints in early word meaning
acquisition, researchers also raised serious objections to the idea of linguistic con-
straints (Gathercole, 1987, 1989; Nelson, 1988). Nelson, for example, questioned
the proposal that lexical constraints are innate and are present from the beginning
of the one-word stage. She invoked descriptions of early complexive uses of words
(e.g., Bowerman, 1978) and highlighted the fact of contextual use of first words by
young children. She also questioned the scope of the constraints account, argu-
ing that it might be relevant to object words only (Bloom, 1994). Finally, she also
objected to the all-or-nothing implication of constraints. An assumption of innate
and universal constraints, Nelson argued, would not allow for individual differ-
ences. Gathercole (1987, 1989) presented a strong set of arguments against Clark’s
position that lexical meanings always contrast. She cited a rich set of examples for
noncontrastive use of words by young children and by adults. Gathercole argued
that it is important to consider pragmatic principles in studying early language,
and to test mothers’ input practices in order to better understand how children
construct their lexical knowledge.

In 1994, Golinkoff, Mervis, and Hirsh-Pasek initially introduced the idea that
meaning acquisition is guided by a set of lexical principles (rather than built-in con-
straints) that consist of intelligent strategies that young children entertain in order
to increase the likelihood of forming certain word-meaning hypotheses. Lexical
principles direct children toward some conclusions and not others; however, they
are not deterministic and their relative significance changes over time. According
to this proposal it is important to distinguish between those lexical principles that
are operating early, and those that operate later on. Early operating principles (i.e.,
the “first tier”) include the simple strategies of reference, extendibility, and object
scope. These principles are prerequisites for the beginning of vocabulary learning.
Later operating principles (i.e., the “second tier”) include the more advanced strat-
egies of categorical scope, novel name—nameless category (N3C), and conven-
tionality, which the child constructs on the basis of accumulated experience with
language. The contribution of this model to theories of word meaning acquisition
lay in its attempt to combine previous proposals in order to seek a unified structure
that would explain word meaning acquisition from its beginning and throughout
the second year of life. This model also introduced for the first time the idea that
co-occurring principles direct word learning and these principles may not be the
same at different developmental levels.

I see a fourth wave of theorizing on word-meaning acquisition with the bulk of
discussions and experimental research on the role of social contexts in the course
of early lexical learning (Tomasello, 1992; Tomasello & Akthar, 1995; Tomasello &
Farrar, 1986). In a sequence of several experimental studies, Tomasello and col-
leagues tested the hypothesis that young infants (as young as 19 months) are sensi-
tive to social cues that adults provide to facilitate the mapping of new words with
unnamed novel objects or novel actions (e.g., Tomasello & Barton, 1994; Tomasello
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& Farrar, 1986). They showed that during the beginning of the second year of
life, toddlers are able to match a nonsense word (e.g., foma) with a referent on the
basis of the adult’s intended use of a label by this word. This finding, they argued,
clearly demonstrates that from a very young age infants pick up subtle social cues
from the adults who direct their attention to relevant aspects of the situation being
discussed. As partners in the social-pragmatic game, adults provide implicit and
explicit modeling examples. Parents are attuned to their child’s focus of attention
and most often talk about those aspects of the situation that are in the child’s cur-
rent focus of attention (Harris, 1992; Masur, 1982; Ringwald-Frimerman, 2003).
When adult—child interactions are fruitful and the implicit conditions for a com-
municative flow are fulfilled, word meaning acquisition becomes a kind of appren-
ticeship in which the social environment feeds word learning at an acceptable rate
(Baldwin & Tomasello, 1998; Hollich et al., 2000; Ringwald-Frimerman, 2003).

When do children begin to effectively exploit social knowledge in determining
what a new word might mean? An answer to this question is found in the revised
model of Hollich, Golinkoff, and Hirsh-Pasek, a model known as the emergent-
ist coalition model (Golinkoff & Hirsh-Pasek, 2006; Hollich et al., 2000). The
emergentist coalition model holds that children have access to a number of co-
occurring cues for word learning (including perceptual, social, and linguistic),
which they utilize at different times along the extended process of word meaning
acquisition (Golinkoff & Hirsh-Pasek, 2006; Pruden, Hirsh-Pasek, Golinkoff, &
Hennon, 2006). At the outset of speech children associate new words with the most
salient object that they perceive in the immediate environment (see also Smith,
1999). Later on, infants begin to appreciate the importance of the social cues that
adults provide in order to signal the intended meaning of a new word to the child.

The idea that sophisticated understanding of inherent communicative inten-
tions that are unique to humans evolve from cognitively simpler mechanisms is
closely tied to the theoretical framework of dynamic systems theory and connec-
tionism (Bates & Elman, 2000; Bidell & Fischer, 2000; Elman et al., 1996; Granott
& Parziale, 2002; MacWhinney, 1999; Smith, 1995, 1999; Spencer et al., 2006;
Thelen & Bates, 2003; Thelen & Smith, 1994; VanGeert, 1994). In a paper that
compares dynamic systems theory and connectionism, Thelen and Bates (2003)
laid out four principles that characterize language learning:

1) that it is function, rather than rule-driven; 2) that language acquisition is
highly bidirectional and multi-layered; 3) that language is learned from the
input in a statistical or probabilistic way; 4) that language learning is nonlin-
ear, whereby gradual changes can lead to emergent properties. (p. 381)

Later on in the same paper, Thelen and Bates added a fifth characteristic deal-
ing with the notion of changes in the underlying representation: (5) that “some-
times-surprising reorganizations can result from these nonlinearities” (Thelen &
Bates, 2003, p. 381). In accordance with this set of tenets, Bates proposed that
language development constitutes an example of a highly specified human capac-
ity that can be explained on the basis of simple connectionist principles of evolu-
tion and interaction, the plasticity of the human brain, and experiential sudden
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catastrophic reorganizations or transformations that can take place in underlying
representations (Bates & Elman, 2002; Elman et al., 1996; MacWhinney, 1999;
Smith, 1999; Thelen & Bates, 2003).

Smith (1999) examined the position that high-level word-learning strategies
are derived from basic mechanisms of greater generality. She showed how pri-
mary associative and attention mechanisms that infants already possess during the
second half of the first year of life are used for labeling objects of similar shapes.
According to this view, the growing experience with words during the beginning
of speech has an important role of adding to and strengthening the association
between objects and linguistic labels. The results of a recent experimental study
on mapping of words by 10-month-old babies, in which the preferential looking
paradigm was used (Pruden et al., 2006), provides additional support to the claim
that at an early age infants pair words with perceptually salient objects. On the
basis of their results, Pruden et al. argue that prior to their first birthday infants
lean on perceptual rather than on social cues in associating words and their refer-
ents. Later on, at the age of 12 months, infants become sensitive to social cues, but
cannot yet recruit them in all circumstances for word learning. Only after gaining a
wealth of experience in learning new words (when they are about 18 to 24 months
of age) do children begin to utilize social pragmatic cues for rapid and efficient
word learning (Pruden et al., 2006).

During the last three decades our understanding of the multiple factors that
are involved in word meaning acquisition has significantly increased. Bowerman’s
strong conviction that language development involves hidden underlying reorgani-
zations has gained considerable empirical support.

THE OLD DIARY STUDY

The database for my investigation comprised the complete record of all the words
that my daughter acquired and repeatedly used from the emergence of her first
comprehensible word (“bow wow” for a dog) and until she started to produc-
tively combine words. The one-word stage lasted in Keren’s case about 8 months,
between the ages of 10(12) and 17(23) months. During this time she accumulated
a productive lexicon of 337 different Hebrew words. I employed a carefully con-
trolled case study to collect as much information as possible on the use of each of
these words in different contexts over time. I utilized three independent means
for data collection: (1) a handwritten diary that included descriptions of all her
productions together with the linguistic and nonlinguistic contexts for their use;
(2) nine periodic audio recordings ranging in length from 55 to 180 minutes each,
which provided a representative picture of her typical discourse and regular
use of words in the course of natural interactions with parents; and (3) four 30-
minute video-recorded sessions that presented verbal and visual aspects of early
interactions in semistructured play situations at home (Dromi, 1987, chapter 7). I
designed the combination of these data collection procedures to compensate for
the drawbacks inherent in each procedure alone. It also provided the means for
conducting various measures of reliability and validity on the data, which were
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found to be reasonably high (Dromi, 1987, pp. 84-89). These measures clearly
indicated that although I, the mother-researcher, collected data constantly and for
a relatively long period of time, the record was accurate and representative of the
actual course of the child’s lexical development, reflecting both the emergence of
new words and changes in the use of old words throughout time.

In the course of data analysis, weekly scores were given to each word in
Keren’s vocabulary on various form and meaning dimensions. Preplanned codes
were operationally defined and also tested for interjudge reliability (see descrip-
tion and illustration of the coding systems for reference and extension in Dromi,
1987, chapter 8). The scores given to all words reflected quantitative changes in the
number of words, qualitative measures of grammatical categories of all words, and
each word’s extension relative to the meaning of that word in adult speech. As will
be shown below, the procedure of repeated scoring for each word provided crucial
information for the identification of underlying conceptual and linguistic processes
in word meaning acquisition.

In order to capture changes over time in word meanings, I adopted a distinc-
tion originally proposed by Frege (1892/1974) to distinguish between reference
and sense in the representation of meaning. Anglin (1977, 1983) integrated Frege’s
distinction into the study of early language development and also provided an
explanation of why the meanings of children’s words ought to be represented at
two distinct levels: The level of extension and the level of intension. “The exten-
sion of a term of reference includes all the objects which an individual is willing to
denote with that term of reference, whereas the intension of a term of reference is
the set of properties which an individual believes to be true of the instances of the
category denoted by that term” (Anglin, 1977, p. 27).

According to this definition, the extension of the word animal, for example,
would be: cow, dog, cat, elephant, crocodile, penguin, mink, etc. Its intension
would be: Tt lives, it digests, it reproduces itself, it is capable of spontaneous motion,
and so on (Anglin, 1983). Conceptual word meaning representations include both
the extension and the intension aspects of a category of objects or events that are
denoted by a word. It is logical to assume, then, that the extension and the inten-
sion of a word are intrinsically tied and are concurrently constructed in the mental
lexicon. Although it is difficult to differentiate extension from intension on the
basis of behavioral data, it is feasible to utilize the logical distinction between these
two phenomena when analyzing repeated spontaneous productions of children at
the one-word stage.

I assessed Keren's early word extensions in order to (1) document changes over
time in the ways she used a particular word throughout the one-word stage and
(2) compare Keren's extensions with the extensions of the same words by adults.
These offered a powerful means of testing the extent to which Keren’s uses of
words reflected adults’ conventional meanings. The relations between the child’s
and the adult’s extension of the same word might take one of the following five
logical forms: identity, partial overlap, mismatch, underextension, or overextension
(Anglin, 1977, 1983; Clark, 1983; Reich, 1976).

Repeated uses of each of Keren’s new and old words in any given week of study
helped in determining the assignment of each word to one of mutually exclusive
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extension categories. Words that she used restrictively during a given week, for a
single referent only or for a very limited subset of instances from the corresponding
adult category, received an assignment to the category of underextension. Words
demonstrating flexible use for a number of different referents that belonged to a
corresponding adult category were assigned to the category of regular extension.
I classified as overextension Keren's overly broad use of a word for a class of refer-
ents, some of which fell outside of the corresponding adult category for the same
word (e.g., using the word car for all kinds of vehicles).

Keren repeatedly used a certain number of words in contexts that differed
from those adults would use. Although these words were uttered consistently and
recorded in high frequency, it was never clear to me which aspect of the situ-
ation they encoded. She used some words ambiguously for actions and related
objects (e.g., the word sus ‘horse’” for bouncing movements, riding, and horses);
others sounded as if they were used associatively rather than referentially (e.g.,
the word dod ‘uncle’ used for strangers and for whenever the child heard noises
coming from outside). Still other words exhibited a pattern of shifting referential
behaviors, so that it remained unclear as to whether they were terms for specific
objects, actions, or relations or were employed as cover terms for whole unana-
lyzed situations (e.g., niyar “paper’ used for pieces of paper, pencils, drawing, a
painting, newspapers, appliqué on a pillow case, chalk marks on the sidewalk). I
assigned such words to the category of unclassified extension (see more examples
in Dromi, 1987, 1993, 1999).

SUMMARY OF THE RESULTS ON CHANGES
OVER TIME IN WORD MEANINGS

The four extension categories were unequally represented in Keren’s corpus of
single words. Of all the words that were learned throughout the stage, 66% exhib-
ited categorical, or regular, extension at one time or another, and the other 33%
showed overly restricted, overly broad, or unclassified behaviors. It was interest-
ing to note that overextensions, which throughout the seventies were so exten-
sively discussed in the word meaning literature, were recorded for only one third
of Keren’s vocabulary of single words. This behavior appeared as rarely as under-
extension or unclassified extension; it emerged relatively late and was recorded
much more often toward the end of the study and shortly before word combina-
tions emerged.

The question of when in its history a word showed certain extension behav-
ior was among the most important questions to be explored. I found that almost
all underextensions were recorded during the initial uses of a new word and that
this behavior persisted for a relatively short period of time (M = 2 weeks, range =
1-10 weeks). In contrast, overextensions were almost always recorded after a few
weeks of correct or restricted use of the same word. This behavior was transient
for some words and longer lasting for others. Half of the words that showed regular
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extension were recorded as such from the first week of their use, whereas the
other half showed underextension or unclassified behaviors prior to the recording
of categorical adult meaning. Unclassified behaviors, which comprised the most
idiosyncratic and least conventional uses of words, were mainly recorded during
initial weeks of production. Words that showed this behavior exhibited it over a
long period of time (M = 7 weeks, range = 1-24 weeks). It is interesting to note
that Keren was consistent in using such words in her own way despite my regular
attempts to provide examples of how to use conventional words in cases of Keren’s
irregular or unclear extension.

A strong relationship emerged between the timing of a new word’s acquisition
and the pattern of extension it exhibited during the first week of its use and over
time. During the first four months of study, all four extension types were recorded,
but it was impossible to predict which words would initially show underextension
and which would be used categorically from the outset. I found it extremely chal-
lenging to try and explain why some words from their outset conveyed conven-
tional meanings, yet others demonstrated unclassified behaviors. A striking finding
for this first phase was the complete lack of initial overextensions. No word in
Keren’s vocabulary of the first four months was overextended during its first week
of use. Initial unclassified behaviors, on the other hand, were recorded frequently,
and during some weeks even predominated.

This unpredictable pattern of extension altered suddenly during the fifth month
of study. This change appeared shortly before I documented a lexical spurt that
was manifested in an abrupt change in the rate of learning new words during the
25th, 26th, and 27th weeks of data collection. In that particular short interval of
time, Keren accumulated 150 new words, which constituted one third of her pro-
ductive single-word vocabulary. Starting at the lexical spurt interval and onward,
30 to 40% of Keren’s new words showed underextension during the first week of
use, and over 50% of the new words showed regular extension from their outset.
The tendency of new and old words to exhibit conventional categorical meanings
was ever-growing toward the last few weeks of the stage. Overextensions of new
words during their first week of use were recorded only during the second half of
the research. Unclassified extension behaviors in new words declined considerably
at this phase, until they completely disappeared five weeks before the beginning
of multiword productions.

Figure 2.1 depicts the relative distribution of all Kerens words in the four
extension categories during each week of study. The interrelationship between the
four curves in this figure confirms that overextension and underextension behaviors
remained relatively low and stable throughout the period of study, whereas unclass-
ified extension was correlated negatively with regular extension. It is obvious that,
with time, more and more words entered the category of regular extension, as
fewer and fewer words showed unclassified behaviors. The gradual and systematic
increase in the number of regularly extended words strongly suggested to me that,
with time, Keren’s lexical system became more and more conventional, with very
few words showing overly restricted or overly broad extensions.
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Figure 2.1 The relative distribution of extension classes for all the words that Keren
used throughout the one word stage.

THEORETICAL IMPLICATIONS OF
THE CASE STUDY RESULTS

My findings led to the conclusion that Keren’s lexical abilities differed qualitatively
at the beginning and at the end of the one-word stage. I argued that underlying
cognitive and linguistic developments that take place throughout that develop-
mental period are linked to the variance in the prevalence of the different exten-
sion categories as well as the course observed in the natural history of meaning in
each single word. Examination of changes in the extension of a single word over
time produced an extension profile for that word. In Keren’s corpus of 337 dif-
ferent words in Hebrew, I identified as many as 58 different profiles of extension
(Dromi, 1987, p. 145). On the basis of this great variability, I concluded that dif-
ferent words take various routes as their meanings develop. I attributed the link
that most words demonstrated—Dbetween the timing of acquisition and the exten-
sion profile—to an interaction between the child’s cognitive and linguistic abilities
and the nature of input conditions. I proposed that during the first few months of
study, the extension of a new word was highly conditioned by the modeling of that
particular word to the child. I showed that words that were modeled in opaque
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nonlinguistic contexts were initially used by Keren in an ambiguous and nonrefer-
ential way. On the other hand, words that were modeled in contexts that allowed
clear orientation to the referent that was named by the word were used correctly
by Keren even during the earliest phase of the study.

In my dissertation (Dromi, 1982), T claimed that early nonreferential uses of
words provided strong empirical support for Mandler’s supposition that schematic
and categorical representations can coexist in human cognition. Mandler (1979,
1983), who studied memory representations in adults, explained the distinction
between categorical and schematic cognitive representations. She claimed that
a scheme is a structure that is organized around contiguities of space and time,
unlike categories, which are based on similarity relationships among the members
of a class. I suggested that during the early phases of the one-word stage, children
may fail to correctly map a word onto a single component of a situation (i.e., an
agent, an object, or an action). In such cases, the word is automatically embedded
in the schematic representation of the context in which it was modeled to the child.
Inasmuch as the child is not yet aware of the conceptual nature of word meanings,
she uses this word in a nonreferential manner.

In several publications (Dromi, 1987, 1993, 1999), I have argued that the first
few months of word learning are in fact a preparatory phase during which the
child learns each new word as a special case at a slow rate. Idiosyncratic patterns of
word extension are noticed during this phase, because children are not equipped
yet with the mature notion that words must be associated with underlying con-
cepts. The initial extension of a new word in this period is highly dependent on
the characteristics of input and the conditions of adult modeling, thus impeding
predictions about what the extension of a new word would be during that time.

Following the lexical spurt, Keren’s words were less malleable with respect to
input conditions and tended to indicate conventional meanings from their very
first applications. She used many words first to denote a single referent, possibly
the prototype of the underlying category, and she immediately extended others to
a number of referents belonging to the same category in adult speech. I explained
the relationship between the lexical spurt and the change in extension behaviors of
words as the result of a new skill that Keren attained in the ability to initially map
new words onto their referents. The second phase of the stage was characterized by
much more efficient word learning that was marked by consistent, categorical, and
conventional use of new words. During the second phase, the child maps words
correctly, immediately attaches words to underlying concepts, and shows context-
free uses of new words from their outset. I hypothesized that Keren’s utilization of
linguistic cues was much greater in the second phase of the stage than in the first
phase. Such cues free the child from reliance on observational data and enhance
more efficient learning of new meanings (Dromi, 1999).

To sum up, I claimed that, following the lexical spurt, the child’s linguistic
behaviors are much more directed by internal cognitive organization of experi-
ences as well as by linguistic cues than by the immediate nonlinguistic contexts in
which new words are modeled. Therefore, during that phase words are symbolic,
conventional, and context-free entities.
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On the basis of rich empirical data on only one child, my own daughter Keren, I
concluded that throughout the one-word stage children’s linguistic system under-
goes a major structural change as it becomes more highly differentiated, symbolic,
and conventional. I argued that the acquisition of the major principles for con-
ventional use of words is neither instantaneous nor general across the board. My
claim was that the child gradually learns to appreciate the fact that words convey
consistent categorical meanings; that they are attached to either object concepts
or to actions and relations; that words must be conventional both in terms of their
form and their underlying meaning; and that words can stand for specific refer-
ents, classes of referents, and relations even in their absence in the immediate
physical context.

When I wrote my dissertation in the early 1980s, categorical theories of word
meaning acquisition predominated. At that time, my claim that not all words are
learned as labels for already existing categories raised questions. It was not so clear
if Keren demonstrated an idiosyncratic pattern of word learning because she was
a precocious learner of language, and whether my findings and theoretical claims
could be at all generalized to other children learning other languages (e.g., Dromi,
1990; Nelson, 1990).

In close proximity to my dissertation, Barrett (1986) published the English lan-
guage data that he collected from his son Adam. Barrett (1986, 1995) reported that
not all early words showed categorical extension from their outset; Adam produced
some words initially in only very specific contexts. Barrett’s most famous example
of context-bound word use was the word duck, which Adam initially uttered only
while taking a bath and hitting a specific toy duck off the edge of the bathtub. As
Adam’s lexical development proceeded, the context-bound word duck that was ini-
tially produced in just one situation was uttered in a much wider range of contexts
until it became completely context-free. On the basis of this example and a few
others, Barrett concluded that “the reference of the word after decontextualization
seems to derive from one of the core aspects of the event which previously elicited
context bound use of the word” (1995, p. 371).

Harris et al. (1988) documented the contexts in which the first 10 words were
used by four English-speaking participants. They found that more than 50% of the
40 words studied were initially used in a context-bound manner. Barrett, Harris,
and Chasin (1991) and Harris (1992) reported that by age 2, all but three of the ini-
tially recorded context-bound words showed referential meaning. A pivotal finding
in this research program addressed the relationship between the characteristics
of mothers’ modeling practices and the extension of the same words by their chil-
dren. The analysis of longitudinal speech samples indicated that children’s initial
productions resembled the most frequent contexts in which the mothers modeled
the same words. Mothers” modeling behaviors correlated significantly with the
child’s initial extension of the word. However, the relationship between mothers’
input practices and children’s subsequent uses of the same words was dramat-
ically weaker. Later acquired words and later uses of the same words were not tied
to the nonlinguistic characteristics of the input. This finding is supportive of the
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argument that as children grow older their reliance on selective perceptual aspects
of the modeling contexts decreases.

Theoretical explanations for nonreferential use of early words were provided
during the eighties by a number of researchers who postulated, often indepen-
dently of one another, that nonreferential words lack categorical properties and are
initially connected to undifferentiated representations of unanalyzed situations,
separate scenes, or single events. These researchers, including myself, argued that
context-related productions might be triggered by the identification of a single
component of an event, as well as by the activation of an overall scripted repre-
sentation (e.g., Barrett, 1986; Dromi, 1982, 1987, 1993; Gillis, 1986; Nelson, 1985;
Nelson & Lucariello, 1985; Schank & Abelson, 1977; Tomasello, 1992).

Clark’s (1983, 1988, 1993) principles of contrast and conventionality, which
she proposed in the late eighties, also deserve mention here. It is very clear that
these two constraints explain why, following the lexical spurt, children refuse to
produce words for which they have not been able to attach categorical meanings.
The phenomenon of the replacement of old idiosyncratic words with conventional
words is remarkable. It shows that the child does not give up old forms for new
ones so easily. Keren initially juxtaposed old forms that were initially attached to
script representations with new categorical words, as if she were trying to translate
the meanings of the conventional words by relying on old meanings that she had.
Consider the following two examples:

(1) At age 17(5): In the living room; K brings a red balloon to M. She hands
it to M and says: alon [balon] (a) balloon” hupa ?/ hupa was K’s earlier
word for round objects and any abrupt contact of body parts, mainly legs,
with the floor;

(2) At age 15(16): In K’s room; K is sitting on the floor and playing with
plastic toy animals. She takes a horse out of the box and says: dio
‘giddi-up’. M asks K: ma ze? "What is this?” K answers: sus “(a) horse” dio
‘giddiup.” (Dromi, 1987, p. 51)

Timing of acquisition is a major factor in word meaning acquisition. In Bar-
rett’s (1986, 1995) multiroute model, time is reflected by the sequence of steps that
a word may take en route to conventional meaning. Barrett argued that context-
bound words emerge early and show a longer, more complex developmental path
than do words that are learned later and show referential behaviors from their out-
set. In Hollich et al.’s emergentist coalition model (2000), timing is also a most vis-
ible and important factor for predicting how words will be learned. Early words are
mapped onto referents on the basis of perceptual salience cues, and later acquired
words are mapped more efficiently as the child can utilize social and interactive
cues to direct attention to the referent that is labeled by the adult (Golinkoff &
Hirsh-Pasek, 2006; Hirsh-Pasek & Golinkoff, 1996; Hollich et al., 2000).

My careful analysis of Keren’s rich data led me to the conclusion that input and
experience play a crucial role in the construction of linguistic knowledge. The role
of input and experience was first highlighted in Schlesinger’s (1982) word-referent
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pairing model. Two major arguments initially made by Schlesinger reappear in
the work of present-day child language researchers who operate within the social
pragmatic theoretical framework (Baldwin, 1995; Baldwin & Tomassello, 1998;
Tomassello & Akhtar, 1995; Tomassello & Farrar, 1986). The first argument is that
children initially match words with single referents on the basis of a simple one-
to-one mapping strategy. The second is that early words do not comprise labels for
predefined concepts, but rather they facilitate the gradual construction of underly-
ing concepts (Smith, 1999).

Those committed to the application of dynamic systems theory to language
development in general, and to word meaning acquisition in particular, view the
formulation of cognitive categories that underlie words as a gradual process that
subscribes to species-general mechanisms of change (Elman et al., 1996; Hollich
et al., 2000; Plunkett, 1997, Smith, 1995; Thelen & Bates, 2003; Thelen & Smith,
1994). According to this account, environmental factors play a central role in the
generation of internal structuring that is also based on the child’s growing process-
ing abilities. These abilities include the child’s capacity to attend to nonverbal cues,
to match words with nonlinguistic referents, and to form categories on the basis
of accumulating positive and negative cues (Schlesinger, 1982). Covert but active
processes, by which the child compares assumptions about a word’s meaning to
linguistic evidence that she gathers from the linguistic input, bring her to appre-
ciate the categorical nature of words. Thelen and Bates (2003) emphasized the
important role of the child’s gradual restructuring of external information that
turns into an internalized rule system or a new generalized ability (see also
Spencer et al., 2006).

My finding that at least some early words are in fact verbal behaviors that
lack the linguistic status of referential words and are produced within repeated
routinized contexts of everyday experiences supports the view that from simple
procedures much more sophisticated abilities emerge (Bidell & Fischer, 2000;
Granott & Parziale, 2002; Van Geert, 1994). In this chapter, I have shown that by
a continuous process of decontextualization, early vocalizations gradually become
more symbolic. They are detached from the restricted schemes in which they were
initially embedded, and begin to represent sets of referents or relations. As sym-
bolic tools, words are separate from their intended referents not only in time and
space, but also by the very fact that they become conventional and begin to convey
socially agreed upon meanings (Bates, 1979; Hollich et al., 2000; Piaget, 1962).

I have argued that the diversity of lexical extensions that I documented in
Keren’s lexical behaviors prior to the lexical spurt indicate that self-organization is
the end result of a developmental process and that, given a diversity of possibilities,
the human mind selects the best solution to a problem (Elman et al., 1996; Spencer
et al., 2006; Thelen & Bates, 2003). The long process of word meaning acquisition
that results in reorganization and appreciation of principles such as conventional-
ity on the one hand and categorical meaning on the other can be characterized as
emergent knowledge. The initial phase of the one-word stage is mandatory for the
future generation of categorical thinking and specific word-learning mechanisms.
The dynamic system theory explains very well why initially words are accumu-
lated so slowly, behave so differently from adults’ words, and rely so heavily on the
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characteristics of input and environmental factors (Smith, 1999). Hollich et al.
(2000) suggested that present-day models of word-meaning acquisition should
entertain at least three assumptions:

a) that children are exposed to multiple inputs; b) that the weights of these
inputs change over time through guided distributional learning; and ¢) that
the result of this process is emergent principles of word learning that move
from immature to mature and from domain-general to domain-specific prin-
ciples. (2000, p. 29)

Keren’s old diary data can be used as naturalistic empirical evidence that this is
indeed the case.

An illuminating example from Keren’s diary demonstrates how a conventional
word in adult speech can initially be used by the child in a highly associative way
and without any recognized referential meaning:

Age 13(8): In K’s room; F and M are talking about going out tonight. K seems
not to be paying attention. She is running around with her ball. M draws a
schematic map of town on a piece of paper and says to F: ani efgosh otxa po al
yad hasha’on shel yaffo/ ‘I shall meet you right here near Jaffa Clock.” (Jaffa
Clock is a central location in Jaffa). K comes closer to parents. She points to
the piece of paper and says: ~ “tick tock” (her word for watches, clocks, and
other jewelry and also a word for bringing little objects to the ear). (Dromi,
1993, p.48)

It seems to me that the word ‘clock’ was elicited in that particular instance as a
result of a simple sound—word association only because Keren recognized a famil-
iar string of sounds sha’'on ‘clock,” which is also the name of the central square in
Jaffa. T am certain that at this early phase Keren did not yet know what the word
‘clock” or ‘watch” in Hebrew meant and she used the word in a nonreferential man-
ner. A few months later, Keren learned the full meaning of this word.

How much can be learned from a systematic analysis of only one child’s diary?
Was this study facilitative of theoretical generalizations that later on proved fruit-
ful? It took me over two decades to realize that my disciplined case study research,
which I formally completed in 1982, will keep me intellectually busy throughout
my entire academic career. Now, when I look back at the naive theories of the early
seventies, I am amused by their simplicity. Many years of active empirical research
in this field have proved that sophisticated multifaceted models of word meaning
acquisition are needed in order to explain how young children learn what words
mean.
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Personal Tribute

RUTH A. BERMAN

y first meeting with Melissa Bowerman was at the Stanford Child Lan-

guage Research Forum in 1978, when I was just entering the child

language research community, on my first sabbatical at Berkeley. Her
readiness to sit down and chat at length, the serious and careful attention she
accorded someone unknown to her, and her thoughtful responses to my queries—
these are traits that I now know to be typical of Melissa, though not necessar-
ily of academia at large. Her groundbreaking (1974) paper on the acquisition of
causative verbs by Christy and Eva, her daughters, whom I have since come to
know and love, generated a spate of research in this domain in English as well
as other languages—typical of Melissa’s impact on the field. It also sparked all
my subsequent work on children’s development of derivational morphology and
word-formation—which started out with analysis of how causatives are expressed
morphologically in Hebrew, and how this affects their acquisition, and a compari-
son with the very different structural and developmental patterns that Melissa had
revealed for English.

The subtitle of her 1974 paper, “A study in the relationship of cognitive, seman-
tic, and syntactic development,” reflects a theme that has motivated much of
Melissa’s work since her graduate studies under Roger Brown at Harvard. In fact,
that early study of Melissa’s bore the marks of major features of all her work: a deep
concern for issues of semantics, combined with careful attention to the structural
details of how semantic categories are expressed linguistically, and a meticulous
consideration for the divide and overlap between semantics and cognition. Over
the years, she has always taken pains to learn and understand different approaches
and theoretical perspectives, afterwards proceeding to pursue her own path in a
non-combative, non-contentious fashion. I often find myself reading something by
Bowerman when I feel in need of a well-balanced and knowledgeable idea of what
people from competing perspectives are proposing as “solutions” to issues in the
field. And I trust that my own work has been guided by another feature of Melissa’s
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research: a deep respect for authentic child language data and the conviction that
they are indispensable for addressing any issue in the field.

Melissa and I have crossed paths at different times and places since that first
meeting at Stanford. I recall with pleasure her participation in the 1979 Tel Aviv
University workshop on U-shaped learning and her visit in 1997 to our home at
Beth Herut (where she was hoping to get in some good bird-watching as well), an
excursion with Dan Slobin to the Dokumenta at Kassel, and chats over cups of
soup in the MPT cafeteria. Perhaps most vivid of all is getting together in her and
Wijbrandt’s house in Nijmegen, a home away from home for me on the many occa-
sions I have spent there. The environment is always one of warm and comforting
talk and meals, while Melissa also, to cite from her biography in Frank Kessel’s col-
lection in honor of Roger Brown, “tends a houseful of children and pets and tries to
find time to play chamber music.” A woman of many parts indeed.

Dear Melissa, what I wish for you as you enter your retirement years is that you
enjoy this stage in your life as much as I do mine. But I hope, in the interests of
your students, your colleagues, and the entire child language community, that you
continue to pursue your work, which I trust will remain a source of interest and
insights for us oldtimers as well as for newcomers to the field.



Personal Tribute

ANGELIKA WITTEK

These lines give me the chance to put down in words my reflections toward Melissa
Bowerman’s

simply indescribable

way of handling scientific thoughts and their originators. Admittedly, none of these
attributes really captures what made my time as a PhD student of Melissa’s so
precious and unique. In the face of such inadequacy of words, a simple S-V-O con-

struction—without modifiers—directed to Melissa might be more appropriate: I
thank you.
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Personal Tribute

LOURDES DE LEON

words and worlds across languages. I thank her for walking me through some

of her daughters’ diaries. In her own special way, she presented the children’s
words as a language and a culture of their own; these could be discerned by the
researcher from the contexts of use, from the moments in which they were used,
and from the meanings each word had in the adult language.

Melissa came to the Mayan Tzotzil-speaking village of Nabenchauk, Zinacan-
tan, to do fieldwork with me in 1992. I was struck by how she moved around
naturally, as if she had been there all her life. As a daughter of an anthropologist
and an anthropologist of children herself, she felt at home right away. She became
fascinated by the intricacies of Tzotzil semantics and found creative and fun ways
to elicit verbs or body part terms, e.g., for ‘the leg of a machete,” or for ‘the hand of
a juice press, or for the nose of a knife,” or for the ‘teeth of a stapler.’

The root xoj ‘to insert ringlike object into longish object,” was her favorite.
When I gave her an example produced by a child her eyes sparkled. I will never
forget when she tried to pronounce words with a glottal stop; her whole face lit up,
and the sound exploded out with a laugh.

Melissa’s mind has the best qualities of a child’s mind: refreshing, creative, and
sensitive. I thank her for sharing with me her unique way of looking at children’s
language.

I want to thank Melissa Bowerman for her contagious passion for children’s
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Mayan Semantics in Early
Lexical Development

The Case of the Tzotzil Verbs for
‘Eating” and “Falling Down’

LOURDES DE LEON

Center for Advanced Studies in Social Anthropology (CIESAS-México)

INTRODUCTION

M any recent studies of early lexical acquisition have addressed the induc-

tion problem. How do children associate new words with appropriate

referents out of the many possibilities available? Quine’s (1964) question
of referential indeterminacy is particularly intriguing in the context of Mayan lan-
guages. How do children learning Tzotzil know that a verb like lo” “eat soft food,
or ve’ ‘eat.corn or grain-based food’ refers to the action of eating food with such
characteristics and does not refer to the food itself (a banana or a tortilla)? Or how
do adults know that when young children use these verbs as bare roots they refer
to an action and not to an object?

Children may make use of a variety of information to reduce the multiple pos-
sibilities of reference. What kind of clues do Mayan children receive to break into
the semantic structure of their native language? What are the cognitive constraints
guiding them, and how do they interact with the very specific semantics of a Mayan
language like Tzotzil?

In the last decade, increasing research in the acquisition of non-European lan-
guages has brought typological diversity to bear on these questions, to test and
expand the field of studies about early lexical development. Studies on Korean
(Choi & Gopnik, 1995), Mandarin Chinese (Tardif, 2006, 1996; Tardif, Gelman,
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& Xu, 1999), Tzotzil (de Ledn, 1999a), and Tzeltal (Brown, 1998) have shown that
children can learn verbs as early as or earlier than nouns. Studies in the area of
spatial semantics have shown that the semantics of the native language guides
children very early into learning spatial categories encoded in verbs (Bowerman,
1989, 1996, 2005; Bowerman & Choi, 2001, 2003; Bowerman & Levinson, 2001;
Choi & Bowerman, 1991; de Ledn, 2001a). Other studies with children learning
Japanese and Korean have explored how language might influence speakers” con-
struals of entities distinguished by shape or substance (Gathercole & Min, 1997;
Imai & Gentner, 1997).

The present chapter looks at the development of verbs in two semantic areas
characteristic of Mayan languages: ‘eating’ and “falling,” for which verbs are learned
before children reach the 50-word mark.! T argue here that Tzotzil semantic struc-
ture leads children from the beginning into learning to refer to specific types of
actions that covertly categorize objects by features such as dimensionality, orienta-
tion, texture, consistency, and material in the semantic areas where the language
offers these options (e.g., “falling, ‘eating,’ ‘holding,” ‘breaking,’ ‘change of posture’
actions).2 Elsewhere I have shown the effect of Tzotzil semantic structure on the
acquisition of spatial terms denoting containment, support, contact, gravity (Bow-
erman, de Leén, & Choi, 1995; de Leén, 2001a, 2001c), and body posture (de
Le6n, 2005). In a language where children have an early preference for verbs, early
semantic development is of interest in terms of how action reference may interact
with the organization of object categorization (see Bowerman, 2005 for English;
Brown, 2007). This point may open up new avenues into understanding the subtle-
ties of lexical development and semantic typology.

TZOTZIL AND COGNITIVE CONSTRAINTS
ON EARLY LEXICAL DEVELOPMENT

Psycholinguistic theories of lexical development have postulated constraints or pre-
suppositions for word learning in regards to object reference, action reference, and
spatial vocabulary (E. Clark, 1993). These theories have basically posited a relation
between conceptual and linguistic development. In her seminal work, Gentner
(1982; Gentner & Boroditsky, 2001; see Gentner & Boroditsky, this volume) has
held that object reference is learnt earlier due to “cognitive simplicity.” Markman
has posed the “whole object constraint,” which predicts that new words refer to
whole objects and not to parts, substances, color, or other properties (Markman,
1989). In connection with verb learning, some theories have posited that children
go from general to specific meanings. Light verbs such as ‘make,” ‘go,” ‘give, and

! In de Ledn (2005) I examine how the verbs referring to posture are acquired by the two girls
of the study.

2 Brown (2001) has argued that semantic specificity in Tzeltal plays an important role not only in
acquiring specific verbs, but also general verbs such as ‘going up’ and ‘going down.” See Brown
(2007) for ‘cut’ and ‘break’ verbs in Mayan Tzeltal (closely related to Tzotzil).
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‘put’ would enter before specific ones, in part for ontological reasons (Clark, 1993,
p- 55).

Many have challenged these positions (Brown, 1998; Choi & Gopnik, 1995;
de Leén 1999a, 1999b, 2001b; Gathercole & Min, 1997; Gathercole, Thomas, &
Evans, 2000; Narasimhan & Brown, this volume; Nelson, 1981; Tardif, 1996, 2006;
Tardif, Gelman, & Xu, 1999). Elsewhere I have argued that the predictions above
are, in general terms, disconfirmed by Tzotzil acquisition data. In regards to the
nouns-first hypothesis, Tzotzil children learn action reference earlier than or as
early as object reference. This finding is consistent with patterns of verb frequency
and saliency in the input. In connection with light verbs coming first, Tzotzil learn-
ers have ‘go,” ‘want,” and ‘give,” but they also learn semantically rich Tzotzil verbs
like ¢i” “eat fleshy food,” kuch ‘carry on back,” or xoj ‘insert long object into ring-
shaped object’ right from the beginning. I have not recorded the use of light verbs
instead of specific ones; rather, I have discovered that specific verbs develop within
the borders of specific categories. With regard to spatial language, specific terms
denoting shape, location, and position are used in locative expressions, and I have
found no tendency toward generalization (de Ledn, 2001a, 2001c). In the present
chapter, T explore the development of categories of eating, and delve more deeply
into verbs denoting falling actions, reported in de Leén (2001a).

Tzotzil Adult Language

Let us look first at the adult language. At the heart of the Tzotzil language is a set
of roots with consonant-vowel-consonant (CVC) form. These roots are the basis for
the derivation of different grammatical classes such as nouns, adjectives, numerals,
and verbs. Among these roots, approximately 850 are verbal (Haviland, 1994a, p.
699). Nominal roots are semantically similar to nouns in other languages. How-
ever, verbal roots have their own particularities that make them unique to this
language, or perhaps to Mayan languages. The semantic specificity of verbal roots
in Tzotzil and Tzeltal has been the major motivation of several studies of “native
categorization” conducted in the 1960s. One classic work was that of Berlin on
classifiers and ‘eating’ verbs in Tzeltal (Berlin, 1967).3

The semantic features that contribute to verb semantics have to do with spatial
notions that intersect with other dimensions such as texture, size, and collectivity.
Haviland has distinguished the following semantic domains (1994a, p. 726):

(i)  Shape: one, two, or three dimensions (flat, elongated, round, spherical).

(ii)  Position or posture: distinguished for the Gestalt of a Figure with a spe-
cific anatomy in relation to a Ground (sitting, standing, lying, kneeling,
reclining, etc.).

(iii) Colocation: involves the juxtaposition of multiple Figures that are hang-
ing (e.g., banana bunch).

3 Berlin (1967) examines, in fact, Tzeltal and Navajo categories of eating. Both languages show
very suggestive parallelisms, which indicate patterns of semantic structuring for ‘eating” cat-
egories shared by languages.
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(iv)  Collections: groups or heaps of objects arranged in a specific way where
something is on top of something else.

(v)  Texture: surface, substance, consistency, material.

(vi) Perceptual properties of objects: dimension and visual particularities.!

Table 3.1 presents examples of some sets of roots in Zinacantec adult Tzotzil.
Columns indicate root classes distinguished on the basis of transitivity and posi-
tion—a distinction which is based on morphological profiles characteristic of each
root class (Haviland, 1994a, 1994b). Rows indicate semantic dimensions organiz-
ing each subset of verbs. The boxed areas indicate the roots that I examine in this
chapter. They belong to the intransitive class (i.e., “falling” verbs) and transitive
class (i.e., ‘eating’ verbs).

Table 3.2 presents the dimensions or components of the semantic space of the
set of falling verbs. We first notice that all the verbs belonging to this category
share the dimension ‘gravity effect.” The most general and least specified verb of
the set would be paj “fall from high,” which denotes free fall of any kind of object,
be it animate or inanimate. Other verbs are distinguished on the basis of visual
features such as dimensionality of the Figure—whether it is one-dimensional (e.g.,
post, tree), two-dimensional (e.g., bicycle, board), or three-dimensional (e.g., per-
son, pot). The feature of “angle of Figure with respect to Ground” is encoded in the
verbs lom and jin. It applies, for lom, to a 90° angle and, in general, to one-dimen-
sional objects such as posts and trees, and, for jin, to two-dimensional objects such
as bicycles and fences. Lom is also used metaphorically to refer to a drunk man
falling down, without control. The feature of “orientation of Figure during the fall”
applies to three-dimensional objects that have a main axis of the kind front/back/
side, and it thus discriminates between falling forwards, backwards, or sideways.
Another feature encoded in this set is the contact of Figure and Ground, where the
Ground is normally the horizontal plane and the Figure is specified by its resulting
body posture, i.e., falling motion backwards (jach’). Resulting change of posture
is encoded in the verbs javk uj “falling with legs upwards’ and valk’uj “falling with
head downwards.” Table 3.3 presents the set of Tzotzil ‘eating’ verbs.”

In Tzotzil there is no general term for ‘eating.” The main distinction between
the verbs is drawn on the basis of texture or consistency of the edible object (Fig-
ure) as experienced by the mouth of the agent (Ground). The main dimensions of
the subset of eating verbs are “corn or grain-based” (ve’), “fleshy” (¢i”), “soft” (lo"),
and “crunchy” (k’ux).

The verb ve’ could be thought of as the most general verb, but it cannot be used
in place of the other verbs of the set. It denotes eating corn or grain-based food,
and also the event of the meal itself (which always involves tortillas). Apart from

4 Brown (1994) has reported similar semantic categories in Tzeltal and has associated some of
them with locative functions.

5 -uch “drink,’ tz'un ‘suck’ (e.g., sugar cane from corn stalk pulp) and chuchu’ ‘nurse’ refer to
liquid ingestion and are not included in the domain of ‘eating,” which involves solid foods.
Children learn the verb chuchu’ ‘nurse’ among their first 10 words.
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TABLE 3.1 Some Examples of Sets of Tzotzil Verb Roots

Intransitive Transitive

Position
Insertion ch’op ‘insert fingers’
mul ‘insert briefly’
jul “inject’
Separation k’as ‘break, 3D’ Jjav ‘cut in half’
vok’ ‘break’ tuch’ “‘cut 1D’
Jjet “cut, separate’
kut ‘break by
twisting”
Gravity effect | p’aj’ “fall from
high’ (e.g., off a
cliff, off a table,
etc.)
jach’ “slip and fall’
(e.g., person on
mud, ice, etc.)
lom “fall down in a
90° angle’ (e.g.,
tree, post)
jin ‘fall and turn
over’ (e.g., chair,
table, car, heap of
rocks)
Eat ve ‘eat (with tortilla)’
ti’ ‘bite, eat fleshy
food’
lo” “eat soft food”
kux ‘eat crunchy
food’ (e.g. corn,
popcorn)
tzun ‘suck’ (i.e.
sugar cane of corn
stalk pulp)
Hold kuch ‘carry on back’

pet “carry in arms’

Transitive
Positional

tik’ ‘insert in
container’

xoj ‘insert, (ring
or tubular
shaped object)’

paj ‘insert with
force’

Jjat “tear’

Jjis “cut in strips’

tol ‘slice
horizontally’

xut ‘break in
small pieces’

Positional

va’ ‘stand
vertically’

kot ‘standing on
four legs’

chot ‘sit’

kej kneel down’

jav lie face up’

vuch ‘stand, face

up’

nuj ‘face down’

javk’uj ‘with legs
upwards’ (as a
result of falling)

valk’uj (fall)
upside down’
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TABLE 3.2 Semantic Dimensions of the Set of ‘Falling’ Verbs

Verb Gloss Grav. Dim. of Fig.  Angle Orient. of Fig./G. Resulting
effect of Fig. during  contact body
Fig./G. fall posture
1 2 3 F B S

paj “fall from + - - - - - - - - -
high’

jach’® ‘slip and fall’ + - -+ - + + -

lom “fall in a 90° + + - - + - - - - _
angle’

jin “fall and + - + - + - - + - _
turn over’

Jjavkuj  “(fall) + - - + - - ¥ - - ¥
“backwards
with legs
upwards’

valk’uj  “(fall) + - - + - i - - - +
forwards

on head’

Key  B: Backwards, Dim.: Dimensionality, Fig.: Figure, F: Frontwards, Grav.: Gravity, G: Ground,
Orient: Orientation, S: Sideways.

TABLE 3.3 Tzotzil ‘Eating’ Verbs

ve’ ‘eat corn or grain-based food” (extension to eat a meal)
ti’ ‘eat fleshy food’ (i.e., meat, chili, bean, mushroom), ‘bite,” “sting’
lo® ‘eat soft food’ (i.e., fruit, dough, cheese, candy, gum)

kux  ‘eat crunchy food’ (i.e., popcorn, corn on the cob, chips)

eating tortillas it can also be used to refer to actions of eating bread, cookies, or
dough-based edibles (e.g., cake).

This initial description does not capture the full use of these verbs, however.
Some of the verbs are extended beyond these uses. For example, the set of argu-
ments that the verb ¢i” can take includes not only meat, but beans, mushrooms, and
chillies. Berlin argues, for the closely related language Tzeltal, that the criterion
guiding the ti’ category is “fleshy” edible (1967).6 However, ti” also means ‘bite’ and
‘sting” and, by extension, a ‘biting’ feeling of pain caused by an external agent (e.g.,
tightness of clothes). Lo™ ‘eat soft food is prototypically associated with fruit, but it
is nowadays extended to candy and chewing gum. Ve’ ‘eat corn or grain-based food,
or eat a meal (with tortilla)’ can, as noted above, take tortilla, bread, cookies, and
tamales as arguments, but also applies to the social event of a meal.

6 Berlin argues that the feature “fleshy” for the closely related Tzeltal verb #i’, explains the inclu-
sion of eating mushrooms and beans in this category. He argues also that, alternatively, the
inclusion of mushrooms and chillies can also be explained by the categorization of these two
edibles as “animals,” under the numeral classifier kojt, which applies to animals and four-
legged objects (1967, p. 5).
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Predictions for Acquisition

What might one predict for the acquisition of these verbs? For the verbs of “falling,
a cognitive approach might predict that effect of gravity may play a central role.
This prediction is based on the claim that there are cognitive biases at work in the
acquisition of spatial language and that children may map words to preexisting
spatial notions. In this case, Tzotzil learners would be guided by a prelinguistically
acquired notion of gravity effect (Bloom, 1973; H. H. Clark, 1973; Mandler, 1996;
McCune-Nicholich, 1981, 2006; Nelson, 1974; see Choi & Bowerman 1991, for
discussion). Consistent with the idea that early spatial words are mapped to pre-
established spatial concepts, researchers have found that generalization often takes
place very rapidly (McCune-Nicholich, 1981; see Bowerman & Choi, 2001, p. 479,
for discussion). In the case of the ‘falling’ verbs examined here, the spatial notion
of gravity may arguably lead children to overextend the members of this verb cat-
egory to any falling event at the early stages of acquisition. If children go from
general to specific notions, the specific perceptual discriminations would arguably
come later for this set of verbs.

In the case of ‘eating’ verbs, the learning task may not be simple, since there
is no superordinate verb for the set of ‘eating” verbs, and the members of the set
do not show any clear-cut taxonomic relations.” If there is an underlying covert
category it would be texture or consistency.

For both ‘falling” and ‘eating’ verbs, Tzotzil children have to pay attention to
several classificatory criteria. In the case of ‘falling” verbs, the criteria have to do
with perceptual properties: vertical motion, main axis, dimensionality, directional-
ity of motion, body posture. For ‘eating’ verbs, texture or consistency of the Figure
is a central feature; but the broader extensions of the verbs may make this less than
obvious for a child.

These verbs are among the first 50 words that Tzotzil-speaking children pro-
duce, so their acquisition can help clarify some important theoretical issues. Among
these is the question of the relative roles of cognitive, perceptual, semantic, and
language-specific factors in the acquisition of verb meaning.

DATA AND METHODOLOGY

Subjects

The study was conducted in the hamlet of Nabenchauk, Zinacantdn, in the state
of Chiapas, Mexico, where Tzotzil Mayan is learned by children in a predom-
inantly monolingual environment. The community has around 3,000 inhabit-
ants who carry out mainly agricultural work. Longitudinal data were collected as
part of a linguistic and anthropological study of Tzotzil language acquisition and

™ Brown (2007) points out that the set of of verbs referring to ‘cutting and breaking” actions in
Tzeltal does not have an overarching verb either: “cutting and breaking actions are finely dif-
ferentiated according to the spatial and textural properties of the theme object, with no super-
ordinate term meaning either ‘cut in general” or ‘break in general™ (p. 1). This is very similar
for Tzotzil ‘eating’ verbs, and ‘cutting” and ‘breaking’ verbs, for that matter.
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socialization. Data come from two girls, Cande and Tinik. The data for Cande
cover from 1;6 to 2;0, and the data for Tinik cover the period from 1;7 to 2;0. Spon-
taneous utterances were audio- and videotaped by the researcher in biweekly visits
of four hours each day for Tinik. Data for Cande were obtained in monthly visits
and during in-home stays during the summer. Transcription was carried out by the
researcher with the help of the caregiver. Table 3.4 gives information about ages,
MLU, hours, and number of analyzed utterances.

TABLE 3.4 Subjects, Ages, MLU, Material, and Number of Utterances

Age MLd Analyzed # of analyzed
audio/video utterances

Cande 1;6 1 5 hours 80

1,7 1 6 hours 70

1.8 1 6 hours 80

1:9 1 6 hours 80
Tinik 1,7.5 1 12 hours 125

18 1 6 hours 70

1,9 1 6 hours 70

1;10 1 6 hours 70

1;11 1.5 6 hours 75

2 1.8 6 hours i

Data Codification

As in previous studies (Choi & Gopnik, 1995; de Ledn, 1999a, 1999b; see also
Gentner, 1982), T have followed semantic and morphological criteria to codify
children’s grammatical categories. At a semantic level, words were identified as
verbs if they were used in reference to actions or activities. At a morphological
level, the components of forms were identified in terms of their similarity to adult
forms. Since these children are in transition between one-word utterances and
early combinations, I will be using the terms verbal root, verb, or action name
interchangeably, if the roots approximated the adult forms, and if they were used
in reference to actions.

The criteria used to determine the acquisition of a verb were that (1) it was
produced spontaneously, (2) it was not a repetition of a previous utterance, and (3)
it was produced at least three times in different contexts per monthly session.

EARLY VERBAL ROOTS IN CANDE’S
AND TINIK’S SPEECH

The first children’s productions were bare CVC roots with no affixes (de Ledn,
1999a). This is surprising since the roots are bound forms and adults never use the
roots in isolation. In de Leén (1999a) I argued that a combination of factors—fre-
quency, prosody, saliency, and semantic weight—in the adult input contribute to
the isolation of the root.
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Tables 3.5 and 3.6 show the “action names” produced by the girls of the study.
Boxed areas include the verbs that I will be examining in this chapter.

The whole set of early verbal roots shows, in general, consistency with the
conceptual areas covered in early vocabularies documented for other languages
(McCune-Nicholich, 2006; Tardif, 2006; Tomasello, 1992):

(1) a. Disappearance
Motion
c. Spatial notions of support, contact, containment, gravity effect, and
separation (see de Le6n, 2001a)

But they also reflect Tzotzil semantic preoccupations, such as those in (2),
which subdivide major conceptual areas in complex ways.
(2) Corporal posture and shape
Specification of support, contact, and containment actions
Specification of eating actions
Specification of verbs of ‘breaking” and “division’
Specification of holding actions

oo Te

Earlier studies on the acquisition process in Tzotzil learners have revealed
that, on the one hand, the children learn general verbs consistent with adult usage:
Motion verbs appear early, starting with the verbs bat ‘go” and och ‘enter’ (see de
Le6n, 1999b). The general verbs k'an ‘want” and ek’ “give’ are also very frequent in
the input and in the children’s productions. At the same time, verbs denoting con-
tainment, support, contact, gravity, separation, body posture, eating, and holding
are also present right from the start. The semantic categories develop in a Tzotzil
fashion, with no extensions beyond each category, and with no “light” verb usage
prior to the use of rich verbs (Clark, 1993; Ninio 1999a, 1999b). Within the spe-
cific Tzotzil categories themselves, the studies have revealed that children do not
overgeneralize one verb to denote a general category and later learn the specific
meanings. Meaning contrasts within a given category are present from the begin-
ning, with some errors revealing children’s analytical productivity. In the present
study, I examine, among other things, whether the acquisition of the two sets of
verbs of interest follow the same conservative tendency.

Acquisition of ‘Falling’ Verbs

In de Ledn (1997, 2001a) I argued that the expression of vertical motion appears
very early in Tzotzil acquisition, starting with the verb paj “fall from high.” The
category of falling verbs develops early, and the child gradually builds up contrasts
based on manner of fall, angle of orientation of the Figure, contact of the base of
the Figure and the Ground, and body posture resulting from the fall, consistent
with the adult forms.
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TABLE 3.5 First Verbal Roots Produced by Cande at the One-Word and Early
Combination Period

Verbal root Gloss Verbal root  Gloss

DISAPPEARANCE

chay ‘lose’ laj “finish’

poj ‘steal’

DESIRE

k'an ‘want’

MOTION

bat ‘g0’ sut ‘return’

la ‘come’ (supl.) mam (=xanav) ‘walk’

Fall

paj “fall from high’ jin ‘fall and turn over’

jach® ‘slip over’ javkuj ‘with legs upwards’ (as a result
of falling)

SUPPORT

Posture

pepex->chot ‘sit down’

kot ‘stand on four legs’

Support from high

kaj ‘place on a high surface”  kuch ‘carry on back’

pet ‘hold on arms’

CONTACT

lap ‘put on clothes’ baj ‘close’

pak ‘fold”

CONTENT

x0j ‘insert ring’ kokon ‘pour into container’

tzaj ‘submerge in liquid’ tik’ ‘put in container’

SEPARATION

Jjam ‘open’

Break

Jjat ‘tear’ cho’ ‘peal’

jav ‘cut in halves’ jos ‘scrape’

ACTIVITY

Eat

ti ‘eat fleshy food, bite’ ve’ ‘eat corn or grain-based food’

lo ‘eat soft food’ kux ‘eat crunchy food’

Other Activities

kel ‘see’ nit’ ‘pull’

tza’tza’ (CDS) ‘defecate’ maj hit’

chuchw’ ‘nurse’ xi’ ‘fear’

sa’ find’ tzi’ “fart’

tam ‘grab’ net’ ‘press’

kux ‘hurt tij ‘play music’

CHANGE OF STATE

toj ‘cool’ ta'aj ‘cooked’
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TABLE 3.6 First Verbal Roots Produced by Tinik at the One-Word and Early
Combination Period

Verbal root Gloss Verbal root  Gloss
DISAPPEARANCE
nak’ ‘hide’ poj ‘steal”
ch’ay ‘lose’ laj “finish’
DESIRE
kan ‘want’
MOTION
och ‘enter’ sut ‘return’
bat ‘g0’
Fall
paj “fall from high’ lom “fall in a 90° angle’
jach’ ‘slip over’ Jjavk'uj ‘with legs upwards’ (as a result of
falling)
valk’uj ‘on head’ (as a result of falling)
SUPPORT
Posture
pepex ->chot sit nuj “face down’
kej ‘kneel down® va’al ‘stand up’
kot ‘stand on four legs’
Located on
high surface
kaj ‘located on high jok® hanging’
surface’
luchul ‘perched’
Carry
kuch ‘carry on back’ pet ‘carry on arms’
CONTACT
mak ‘close’ lutz ‘cover’
CONTAINMENT
tik’ ‘put in container’ x0j ‘insert ring’
SEPARATION
lok’ ‘take off” Jjam ‘open’
Break
Jjat ‘tear’
ACTIVITY
Eat
ve’ ‘eat corn or grain- ti* ‘eat fleshy food, bite’
based food’ lo’ ‘eat soft food’
Other Activities
jax ‘wash hands (formal)’ nit’ ‘pull’
xuj ‘push’ maj ‘hit’
jip ‘throw’ kabin ‘pee’
vay ‘sleep’ vi look!”
kej ‘put away’
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Tables 3.7 and 3.8 show the evolution month by month of this class of verbs
in the speech of Cande and Tinik within the one-word and early combination
period.

These tables show that both children start with the verb paj “fall from high.’
The children use this for trajectory on a vertical axis, which is consistent with adult
usage and with possible cognitive predictions about children’s early attention to
the effects of gravity (Mandler, 1996; McCune-Nicolich, 1981). Importantly, the
children never use this verb to refer to other kinds of falls, where the axis or the
manner of falling is codified in the semantics of the verb.

Examples of Cande’s use of p'aj are shown in (3) and of Tinik’s use in (4).

(3) Cande:

paj (Aunt Lucia is holding a piece of tortilla while sitting by Cande’s side.
The girl notices that it falls from her aunt’s hand to the ground) (she
pronounces it as /baj/) (1;6)

paj (she looks at a potato bug walking along the line of a table board and
describes it as falling down from high) (1,7)

paj (she sees the researcher’s daughter walking on the roof and warns she
is going to fall down) (1;8)

(4) Tinik:
paj (her doll falls from her hand to the ground) (1;7)

paj (acoin falls from her mother’s hand to the ground) (2;0: 3) (2;0.21)
paj (apeach falls off a tree) (2;1;2)

TABLE 3.7 Early ‘Falling’ Verbs in Cande
Gravity 1;6 1;7 1;8 1;9
“fall from high’ paj

“fall on side’ jin
“fall (90° angle)” e.g., tree, lamp post - -
‘slip over’ jach®

‘(fall) backwards with legs upwards’ Jjavk’uj

TABLE 3.8 Early ‘Falling’ Verbs in Tinik

Gravity 1;7 1;8 1;9 1;10 1;11 2;0
“fall from high® paj
“fall’ (90° angle) lom
‘slip over’ jach®
‘(fall) on head valk’uj

‘(fall) backwards with legs upwards’ javk’uj
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In Cande’s speech, the next verb to enter is jin “fall on side,” as in (5), at age 1;7;
then jach’ ‘slip over,” as in (6), at 1;8; followed by javkuj “fall with legs upwards, as
in (7), at 19.

(5) jin (she tells her mother that her father’s bike turned over) (1;6)

jin (she notices a chair that falls on its side) (she uses it for chairs and
tables) (1;7)
jin (she comments that a small toy car turns over while she plays with
it) (1,7)
(6) jach®  (she walks and slips over) (1;8)
jach’  (LLis holding her in her arms and loses balance, so she says jach’)
(1;8)
jach’  (she is sitting down and falls forward) (error) (1;9)
(7) javk'uj (describes her cousin Ran who fell backwards off his chair) (1;9)
javk’uj (describes a doll that fell backwards) (1;10)

In Tinik’s speech, p'aj is followed by lom “fall from vertical position in 90° rota-
tion,” valk’uj “fall forwards with head down,” and javk uj “fall backwards with legs
upwards,” as in (8) through (10), at 1;11; and finally, by jach’ ‘slip over," as in (11),
at 2;0.

(8) lom  (she stands up a toy tree, and it falls on its side) (1;11)
lom jun ( = lom li june) ‘one fell’ (referring to a plastic rooster that falls on
its side) (1;11.26)
lom-es (fall + causative) (she blames another girl for causing a toy horse to
fall on its side) (2;1.2)
lom  (atoy fence falls on its side) (2;2)

9) valk’uj
valk’uj

(10) javk’uj
Jjavkuj

describes another girl who fell head down) (1;11)
describes a girl in a picture who is head down) (1;11)

she describes another girl that fell down backwards) (1;11)
describes researcher doing this particular motion) (1;11)

o~~~ —

(11) jach®  “slip over’ (walks and loses balance) (repeated on several
occasions) (2;0)
jach’  (walks and feels she is losing her balance and may slip over) (2;2)
ijach’ (falls forward with hands on ground, but her feet do not lose
contact with the ground. I ask her father, and he says ‘It is not
correct to say that.’) (2;2)

Interestingly, we see the two girls producing similar errors in their early use of
the verb jach’ ‘slip over.” They both pay attention to the feature “lose base” (of Fig-
ure and Ground contact), but they do not distinguish directionality of fall—adults
codify the feature “direction backwards” as part of the semantics of the verb. The
error shows the girls have both noted the Figure/Ground contact feature, but not
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the “orientation of fall” feature. The extension of jach’ ‘slip over’ to actions that
denote to “fall forward’ reveals that the children have learnt the dimension of the
Figure/Ground angle, as well as the Figure/Ground contact in the semantics of the
category. Orientation of fall does not seem to be added to the semantics of the verb
until later. T should comment here that for both girls, the error made with jach’
slip over” occurred with them as subjects of the action. Loss of base is perhaps a
more salient experiential and subjective factor than orientation of fall, and this may
affect early understanding of the semantics of the verb.

In summary, these data show that both girls use p'aj “fall from high’ as the first
verb of the “falling’ category. This verb is, in fact, among the earliest verbs acquired
by both children: Cande had it among her first five words (de Ledn, 1999a), Tinik
among her first 10 words. I have argued (de Leén, 1997, 2001a) that p'aj’s asso-
ciation with gravity effect has, most probably, a perceptual-cognitive motivation.
However, the children soon use words encoding further specification related to
dimensionality, angle of fall, orientation of fall, and Figure/Ground contact. Orien-
tation of fall is acquired last. The category of “falling” is learnt within its boundaries.
It involves the abstraction of perceptual features, the categorization of permanent
properties (dimensionality), and perception of transitory states (angle of Figure
and Ground, orientation of falling motion, resulting body posture). The task of
learning these verbs is clearly not “cognitively simple,” since it involves reference to
abstract dimensions of a perceptual nature that interact at several levels. The two
children of the study manage to learn such reference by two years of age.

Acquisition of ‘Eating’ Verbs

The data for ‘eating’ verbs will be presented separately for the two children.

Cande’s Eating Verbs = Cande has a dense corpus of eating verbs. Recall that
in her case, I lived with the family for periods of time at different parts of the year,
sharing everyday life.

Table 3.9 shows the development of verbs for eating in Cande’s speech. Cande
starts with the root ti” ‘eat fleshy food, bite, followed by lo” ‘eat soft food,” and then
by ve’ ‘eat corn (eat meal),” and k’ux ‘eat crunchy food.”

The semantic development within each verb is of interest. Table 3.10 shows
Cande’s uses of the verb ti” “eat fleshy food, bite.’

TABLE 3.9 Development of ‘Eating’ Verbs in Cande

Eat 1;6 1;7 1;8 1;9 1;10 1;11 2;0
‘eat fleshy food, bite’ ti’
‘eat soft food’ lo®
‘eat corn or grain-based food (eat ve’
meal)’

‘eat crunchy food’ k’ux
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TABLE 3.10 Development of Cande’s Use of the Verb #i” ‘eat fleshy food,’

‘bite,” ‘sting’
1;6 1;7 1;8 1;9 1;10 1;11 2;0
ti’ ‘eat hurt, teeth or bite? eat
fleshy sting bite? (said of chicken
food,” a dog)
‘bite’
sting sting (said
(said of of a
an needle)
insect)
eat fleshy
food (said
of raw
and
cooked
meat)
eat fleshy eat fleshy
food, eat food
chili
titi’ (BT) sausage  raw meat/ raw raw chicken chorizo,
‘meat’ (‘bite chicken meat/ chicken feathers, bean
bite’) chicken hanging
meat
dead
chicken
with
feathers

Cande first used ¢’ at 1;6 referring to ‘hurt, to express pain caused by tight
pants. At 1,7 Cande used it while making a biting gesture with her teeth, which
made it unclear whether she referred to her own teeth or to the intention to bite.
At 1;8 her uses meant ‘sting,” or ‘bite.” This may be related to the fact that children
are warned not to get close to insects or to dogs with the utterance ta sti’ot ‘it is
going to bite/sting you.” Later Cande used ti” with food arguments such as ich
‘chili; chorizo ‘sausage, and chenek’ ‘beans.” For ‘chicken,” ‘pork, and ‘meat, the
normal prototypes for ti’, she only uses ti” or titi” with no expressed argument. This
last form ¢iti” means literally ‘bite bite” and refers prototypically to kinds of meat
(e.g., beef, pork, or chicken). Adults can use it as a noun mi ch-a-k’an titi’ (int. ICP-
2E-want eatfleshy.eat.fleshy)® ‘do you want meat?” but they also use it as a verb mi
ch-a-titi’ (INT ICP-2E-eat.fleshy.eat.fleshy) “do you want to eat.fleshy?’

5 In these and the following examples, the following codes will be used: CL = clitic, DEM
demonstrative, E = ergative, POS = possessive, A = absolutive, IMP = imperative, INT
interrogative, ICP = incompletive, NUM = numeral, NEG = negation, PT = particle, SUBJ =
subject.
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TABLE 3.11 Development of the Denotation of lo” ‘eat soft food” in Cande

1;7 1;8 1;9 1;10 1;11 2;0
lo” “eat.soft. eat berries  eat berries  eat soft food  eat soft eat soft eat soft
food  (e.g.,  eatbanana  banana food food food
fruit, peach
vegetables,
sweets)
eatlollypop  eat candies  eat candies
eat dough eatdough  eatdough  eat dough
(eat) carrot  eat eat
vegetable vegetable
lolo” “fruit’ banana banana
lo’bol fruit

‘banana’

Normally, adults point at a live chicken when talking to young children, and
say, mi ch-a-ti” (INT ICP-2E-eat fleshy), ‘do you want to eat.fleshy?” At 1,7 Cande
uses the reduplicated form titi” to refer to raw chicken/meat; at 1;10 she extends it
to a dead chicken still with feathers, and to feathers stuck on the ground.

Cande’s progression in the verb meaning shows that she is learning to refer to
actions of eating fleshy food” by first using it for ‘biting’ (the instrument), where
she is the experiencer of the action (‘biting or stinging feeling,” e.g., clothes or
insects). She then moves into kinds of “bitable” objects.

Table 3.11 shows Cande’s use of the verb lo” “eat soft food.” Cande starts by
using the verb form lo” three months before the reduplicated noun form, lolo®
“fruit. She initially starts, at 1,7, by using the verb to refer to both eating berries
and eating bananas. At age 1;8 she also uses this verb to refer to ‘eat fruit (peach),
pointing at peaches in a tree. At 1;9 her use of the verb is very similar to the adult
norm: She has extended the use of the verb to mean ‘eat fruit, for all kinds of fruit,
and she has also started extending the use to “eat lolly” and ‘eat dough’ (soft stuff).
By age 1;10 she has extended its denotation to ‘eat candies,” and she has also ten-
tatively introduced carrots as members of the category. (She found some carrots
inside a basket and was unsure of what they were and pointed at them saying lo’?
‘eat soft food?’). By age 1;11 she extended the denotation of lo” to “eat vegetables,
to refer to cooked leafy vegetables, chayote, and potatoes. It was not until 1;10 that
she started to use the reduplicated noun form lolo” “fruit’ to refer to a banana. And
it was not until 2;0 that she used the adult form lo’bol ‘banana’ to refer to ‘fruit.’
Thus, she built up her category for lo” through reference to the “action on soft
edible things’ long before she had the term for the object referents.

Let us now move to the development of Cande’s use of the verbs kux “eat.
crunchy food™ and ve’ ‘eat.corn or grain-based food.” Table 3.12 shows Cande’s
use of k'ux. She starts at 1;10 by referring to eating crunchy foods in relation to
popcorn and potato chips. By 2;0 she uses k’ux for eating sugar cane and corn on
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TABLE 3.12 Development of the Denotation of k’ux ‘eat crunchy food’ in
Cande

1;10 1;11 2;0 2;1
kux “eat crunchy food” eat popcorn eat popcorn eat popcorn eat popcorn
eat potato eat potato chips ~ eat potato
chips chips

eat sugar cane eat sugar cane

eat corn on the  eat corn on
cob the cob

eat pork rind

TABLE 3.13 Development of the Denotation of ve’ ‘eat.corn or grain-based
Food (eat a meal)’ in Cande

1;6 1;7 1;8 1;9 1;10 1;11 2;0 2;1

ve’ ‘eat.corn’ meal > >

‘eat a meal’
eat eat
cookie cookie,

bread

meal

vaj ‘tortilla’ meal tortilla

the cob as well. By 2:1 she adds pork rind as another not very common but highly
valued crunchy food.

Table 3.13 shows Cande’s use of ve’. At age 1;6 Cande uses vaj ‘tortilla’ in asso-
ciation with ‘eat a meal’ in a way that suggests a parallelism between ¢iti’ / ti” and
lolo’ / lo’, where there is a semantically related noun/verb pair—in this case, vaj
‘tortilla/ve” ‘eat with tortilla (meal).”®

Tinik’s ‘Eating’ Verbs Tinik has a smaller inventory of ‘eating’ verbs than
Cande. Three verb roots, ti’, lo’, and ve’, appear at the age of 1,7, as shown in
Table 3.14. Table 3.15 shows the gradual development of the denotation of ‘eating’
verbs.

Tinik’s early uses of these three forms are appropriate. At 1,9 and 1;10, she
makes interesting errors using the verbs ti” and lo” to refer to the action of ‘eating a
cookie.” Cookies are introduced foods and are normally referred to by the verb ve’
‘eat.corn.” This is the only error made with these verbs, so it is not clear if there is
some sort of underspecification or an extension based on the kind of eating action
being performed and the instrument (tongue, teeth) used when eating cookies.

% Interestingly enough in Chol, another Mayan language, the general verb k’ux ‘eat’ is now incor-
porating the argument k’uxwaj ‘eat.tortilla’ to refer to the action of having a meal with tortilla
(waj). The grammaticalization process looks similar to what Cande does.
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TABLE 3.14 Tinik’s ‘eating’ Verbs

Eat 1;7 1;8 1;9 1;10 1;11 2;0
‘eat.meat, bite’ ti’ > > > > >
‘eat soft food” lo® > > > > >
‘eat corn or grain-based food’ ve’ > > > > >
‘eat grain’ - - - - - -

TABLE 3.15 Development of ‘eating’ Verbs in Tinik

1;7 1;8 1;9 1;10 1;11 2;0

ti’ ‘eat. meat’ points ata  points at a P

live live
chicken chicken
eat.meat eat.meat
*eat
cookie
raw
chicken
bite

lo” “eat.soft food’

‘eat vegetable,” ‘eat  eat.soft eat.soft. eat.soft. eat.soft.
soft food,” “eat food food food food eat
candy’ (chewing (plum) eat cookie candy
gum, lolly) (dog)

ve’ ‘eat.corn’ (meal) (want) meal

meal
Jue’eltik
‘we eat a
meal’

k’ux ‘eat.crunchy - - - — _ _

food’

To summarize, the acquisition of eating verbs by the two children indicates
that they do not generalize one verb to denote all kinds of eating, but draw distinc-
tions from the beginning. Errors occur within the boundaries of the category.

Input  The very specific semantics of the Tzotzil verbs examined here raises the
obvious question of how Tzotzil semantics for ‘eating” and “falling” actions are pre-
sented to the child in the input. In a semantic space of falling verbs where gravity
plays a role, how do input factors interact, if they do, with the perceptual-cogni-
tive factors? In order to assess the role of the input, I examined a sample of two
caregivers’ speech addressed to Cande. The two samples consist of 300 utterances
overall: 100 utterances from the mother and 200 from the aunt, representing 55
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TABLE 3.16 Percentage of Tokens of Verbs Shared
by Both Caregivers

Mother Aunt

Number of utterances 100 200
Number of verb types 55 50
Number of verb tokens 140 250

% of tokens % of tokens
EXISTENCE
oy ‘existence’ 1% 4%
DISAPPEARANCE
laj “finish’ 3% 2%
DESIRE
k’an ‘want’ 2% 1%
MOTION
tal ‘come’ 2% 8%
ba ‘go’ (aux) 3% 4%
bat ‘g0’ 5% 15%
yul “arrive’ 1% 1%
ay return’ 4% 2%
och ‘enter’ 1% 1%
TRANSFERENCE
ak’ “give’ 3% 3.6%
ich ‘take’ 3% 1%
pik ‘grab’ 1% 2%
PERCEPTION
kel look’ 6% 6%
il ‘see’ 1% 4%
SPEECH
ut ‘say’ 7% 14%
al ‘say’ 1% 3%
k'op ‘speak’ 1% 1%
SEPARATION
jos ‘peel’ 1% 1%
ACTIVITIES
pas ‘make’ 4% 1%
lo” ‘eat soft food” 8% 3%
ch’u nurse’ 1% 1%
nit” “pull 2% 1%
mala ‘wait’ 2% 1%

verb types (140 tokens) for the mother and 50 verb types (250 tokens) for the
aunt. The verbs used by the two caregivers are shown in Table 3.16, organized by
semantic category.

The highest rate of verb tokens and types is concentrated in the areas of motion,
speech, perception, and transference. However, if we look at activity verbs, many
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TABLE 3.17 Eating and Falling Verbs Not Shared
by the Two Caregivers

mother aunt
ti’ ‘eat.fleshy food’ 2%
ve’ “eat.corn’ 3%
kux ‘eat crunchy food’ 2%
paj “fall 1%
lom “fall on side’ 1%
javk’uj “fall with legs 2%

upward’

of which are semantically specific (with the exception of pas ‘make’), lo” ‘eat soft
food” is the one with the highest percentage occurrence. In fact, of the whole set of
verbs produced by Cande’s mother lo” is the one with the highest frequency (8%).
As for her aunt, lo” has a lower rate than other general verbs of the broad catego-
ries, but it is the highest among specific verbs and is used at the same rate as ve’
‘eat corn or grain-based food’ (see Table 3.17).

Ti and k’ux are also present, but not shared by both caregivers in the input
data (see Table 3.17). These data suggest that the input is indeed providing labels
for categories that are organized by texture, shape, and so on, and does not rely
solely on basic level labels.

Table 3.17 shows the verbs in the input not shared by the two caregivers. With
regards to falling verbs, the input shows that they were only used by one care-
giver, at a lower frequency than the eating verbs. I should say, however, that I have
encountered a higher frequency of falling verbs in other contexts, where the young
child is starting to walk and is constantly warned not to fall down. In these cases
the adults warn the child not to ‘slip over’ (jach’).

I have argued that the verb paj “fall from high” is among the first five to ten
words used by the children of the study. This early acquisition is most probably
due to the influence of a perceptual-cognitive factor related to attention to gravity
effect. The gradual construction of the Tzotzil category is apparently driven by the
interaction between perceptual-cognitive forces and Tzotzil semantics.

DISCUSSION

In this chapter I have explored how two Tzotzil learners develop two semantic
categories typical of Mayan languages: the set of intransitive verbs for “falling” and
transitive verbs for ‘eating.” I have shown that children build up each category in
a conservative manner. They do not overgeneralize one verb to denote all kinds of
falling or eating actions, but learn verb by verb, making errors that reveal sensitiv-
ity to the limits of each category. In my work on spatial development in Tzotzil (de
Leén, 2001a; 2001b), I have weighed out the relation between cognitive predis-
positions and semantic structure. I have found an interrelation between the two
factors, showing that spatial notions such as gravity, contact, and support interact
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with Tzotzil-specific semantic structure. I have also shown that Tzotzil provides its
own spatial concepts not derived from more general cognitive ones—e.g., the verb
xoj ‘put in ring-like object’ (i.e., finger in ring, arms in sleeves, etc.). In this chapter,
I have further explored the growth of the category of ‘falling’ verbs and ‘eating’
verbs. For the former, I have found that the cognitive factor of “effect of gravity”
plays a role in starting out the category. In fact, if we look at our input sample,
although several falling verbs are present in the speech of both caregivers, they are
much less frequent than the set of “eating’ verbs. Tzotzil learners, however, start
with the verb paj “fall from high” and then gradually build up contrasts based on
angle of Figure, and loss of base from Ground. P’aj, however, is never generalized
by the children of the study to express other kinds of falling actions. Furthermore,
they carve out the “falling” actions category within the borders set by Tzotzil, pay-
ing attention to perceptual features such as angle and stability.

Eating verbs are frequent in the input, and are acquired early. If we look
at the early vocabularies in other languages, food terms are among the earliest
ones to appear (Clark, 1993; Tardif, 2006). However, whereas English-speaking
children or even Mandarin-speaking children have about 10 food terms (nouns),
Tzotzil children have three to four eating verbs that cover several kinds of foods.
The Mayan children of the study learn to categorize “edibles” on the basis of the
association between action and the texture and consistency of the object argu-
ment before they label objects at a basic level. In fact, Tzotzil categories for eating
override “natural” taxonomies. There is no superordinate verb for the set. The
underlying semantic contrasts run along dimensions such as “soft,” “fleshy,” “hard,”
or “grain-based.” This shows that language can provide classificatory criteria that
do not depend directly on ontological or cognitive restrictions for learning action
words. One restriction which is clearly not operating is a “whole-object constraint™
(Markman, 1989). The Tzotzil children of the study refer to edible objects through
verbs and not through nouns. The set of verbs denotes covert object categories
mainly organized by consistency and texture.

The sets of falling verbs illustrate perceptual-cognitive forces at a primary level
(the effect of gravity), but with Tzotzil organization. ‘Eating’ verbs illustrate the
possibility of learning action categories that do not depend directly on ontology or
cognition in an obvious way, but which build on Tzotzil linguistic taxonomies.

In connection with the acquisition of action words, Clark has remarked that
children may have “action” as an ontological type distinct from that of objects, but
that they would start with general notions of action denoted by verbs such as ‘to
do, “to get, ‘to go,” ‘to put’ (1993, p. 55, see also Ninio, 1999a, 1999b). She argues
that actions are complex given the multiplicity of different actions that can be
referred to by the same verb and, for this reason, children learn them in a slower
fashion than nouns (see also Gentner & Boroditsky, 2001).

...The same holds for acts of eating: One eats apples, blackberries, celery
sticks, salmon, crab, steak, cucumber salad, and candy-floss—all with dif-
ferent actions some with and some without utensils, yet all receive the same
label in English: The verb to eat. This diversity could make action categories
harder to identify as categories initially, so children might take longer both to
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form categories and to attach labels to them (Clark, 1978b, Gentner, 1982, and
Maratsos, 1990 cited in Clark, 1993, p. 55).1¢

Tzotzil provides the perfect example of a language that does discriminate
among ‘eating actions.” It does it also with holding, breaking, falling, and inserting
actions, which are all very specific. In this connection, the role of semantically spe-
cific verbs and their effect in early lexical acquisition in some languages has been
addressed for Tzeltal Mayan (Brown, 1998; Narasimhan & Brown, this volume)
and for Chinese (Tardif, 2005). Brown (1998) has argued that “verb-semantic spec-
ificity” in Tzeltal (a close neighbour of Tzotzil) leads children to prefer verbs over
nouns in their early lexical development. In a recent paper, Tardif (2005) examines
the semantic richness of Mandarin Chinese verbs, contrasting the example of the
English verbs to carry and to push, which encompass many actions of carrying
or pushing objects, to the varied collection of verbs for carrying and pushing in
Chinese, where they are used frequently at a “basic level.” She finds an inverse
situation with nouns: Nouns in English are more specific than nouns in Mandarin.
What her findings indicate is that the distribution of the semantic or “referen-
tial” load in a language may have an effect on children’s early lexical preferences
for verbs or nouns. Her data showing early acquisition of Chinese verb semantics
confirm this view. As with Tzeltal and Chinese, verb semantic specificity in verb
semantics seems to play a role in Tzotzil children’s early preference for verbs (de
Le6n, 1999a, 1999b). Along these lines, Bowerman has recently argued that

[in English] information about objects is in fact heavily concentrated in nouns.
In many other languages the task of imparting object information is far more
extensively shared by other parts of speech, in verbs, prepositions, particles,
and verb affixes. (2005, p. 211)

Bowerman also draws our attention to the fact that verbs such as break and
open, learned early in English, implicitly denote covert object categories, similar
to what I have described for Tzotzil. Tzotzil eating verbs clearly show how semantic
specificity in action words can lead children to organize covert “object” categories
without resorting to basic level labels for edible objects.

The case of Tzotzil ‘falling’ verbs raises the same theoretical issues related
to semantic “density” and lexical learning. However, these verbs pose a different
learning task. The semantics inherent in each of these intransitive verbs encodes
perceptual features related to intrinsic properties of the implied object argument;
for example, having a main axis (jin); longish, and standing vertically (lom); or an-
imate, standing on a base (jach’). But they also refer to transitory states, such as
falling from high, falling on one side, slipping, or tumbling down. These tran-
sitory actions are not inherent properties of the argument of the verb, but are
associated with sudden changes of states resulting from accidental events. What

YBowerman (2006, p. 224) points out that the English verb eat emerges between 17 and 18
months and is rapidly extended to a wide range of solid foods. Likewise drink emerges between
18 and 20 months and is extended in a short period of time to liquid drinkables in the speech
of two children studied longitudinally.
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seems relevant here is that the abstract perceptual features and the transitory
states seem to play a role in early categorization. This concurs with McCune-Nich-
olich’s (2006) position that experiential factors, such as sudden changes of states
experienced by an agent, may guide children in their early lexical development.

Overall we see an interaction between some perceptual-cognitive factors and
Tzotzil-specific semantic structure of each verb. For “falling” verbs visual percep-
tion and cognition may trigger early production of descriptions of gravity effects,
but Tzotzil semantics then organizes the category. For ‘eating’ verbs the mouth’s
perception of texture, consistency, or corn-based flavour seems to be the driving
force. Thus, Tzotzil exemplifies a fascinating complexity, whereby several explana-
tions and driving forces must be posited to interact, and no one answer can solve
the acquisitional puzzle.!! This leads to the conclusion that early lexical learning
is guided by the particular intersection of linguistic and cognitive factors in the
native language. The different weights these factors have in the learning task is
particular to the language being learned.

ACKNOWLEDGMENT

I gratefully acknowledge Ginny Gathercole’s thoughtful comments on a previous
version of the chapter. Any errors or misconceptions are my own responsibility.
The names of the children were changed for reasons of confidentiality.

REFERENCES

Berlin, B. (1967). Categories of eating in Tzeltal and Navajo. International Journal of
American Linguistics, 33(1), 1-6.

Berlin, B. (1968). Tzeltal numeral classifiers: A study in ethnographic semantics. The
Hague and Paris: Mouton.

Bloom L. 1973. One word at a time: The use of single word utterances before syntax. The
Hague: Mouton.

Bowerman, M. (1989). Learning a semantic system: What role do cognitive predispositions
play? In M. L. Rice & R. L. Schiefelbusch (Eds.), The teachability of language (pp.
133-169). Baltimore, MD: Paul H. Brookes.

Bowerman, M. (1996). Learning how to structure space for language—A crosslinguistic
perspective In P. Bloom, M. Peterson, L. Nadel, & M. Garret (Eds.), Language and
space (pp. 385-436) Cambridge, MA: MIT Press.

Bowerman, M. (2005). Why can’t you “open” a nut or “break” a cooked noodle? Learn-
ing covert object categories in action word meanings. In L. Gershkoff-Stowe & D.
Rakison (Eds.), Building object categories in developmental time (pp. 209-243).
Mahwah, NJ: Erlbaum.

1The following quote by Kiintay and Slobin (1997, p. 284) nicely reflects the problem: “...[E]Jach
language presents the learner with a particular set of multiply-intersecting problem spaces.
Part of acquiring a language lies in determining the relevant cues to each of those spaces” (see
Brown, 1998 for the same argument).

91



92

ROUTES TO LANGUAGE

Bowerman, M., & Choi, S. (2001). Shaping meanings for language: Universal and language
specific in the acquisition of spatial categories. In M. Bowerman & S. Levinson (Eds.),
Language acquisition and conceptual development (pp. 475-511). Cambridge, UK:
Cambridge University Press.

Bowerman, M., & Choi, S. (2001). Shaping meanings for language: Universal and lan-
guage-specific in the acquisition of spatial semantic categories. In M. Bowerman & S.
Levinson (Eds.), Conceptual and linguistic development (pp. 475-513). Cambridge,
UK: Cambridge University Press.

Bowerman, M., & Choi, S. (2003). Space under construction: Language-specific spatial cat-
egorization in first language acquisition. In D. Gentner & S. Goldin-Meadow (Eds.),
Language in mind: Advances in the study of language and thought (pp. 387-428 ).
Cambridge, MA: MIT Press.

Bowerman, M., de Leén, L. & Choi, S. (1995). Verbs, particles, and spatial semantics:
Learning to talk about spatial actions in typologically different languages. In The
Proceedings of the 27th Annual Child Language Research Forum (pp. 101-110).
Stanford, CA: Stanford Linguistics Association and Center for the Study of Language
and Information.

Bowerman M., & Levinson. S. (Eds.). (2001). Conceptual and linguistic development.
Cambridge, UK: Cambridge University Press.

Brown, P. (1994). The ins and ons of Tzeltal locative expressions: The semantics of static
descriptions of location. Linguistics, 32, 743-790.

Brown, P. (1997). Isolating the CVC root in Tzeltal Mayan: A study of children’s first verbs.
In The Proceedings of the 28th Child Language Research Forum (pp. 41-52). Stan-
ford, CA: Center for the Study of Language and Information.

Brown, P. (1998). Children’s first verbs in Tzetal: Evidence for an early verb category. Lin-
guistics, 36(4), T15-753.

Brown, P. (2001). Learning to talk about motion UP and DOWN: Is there a language spe-
cific-bias for verb learning? In M. Bowerman & S. Levinson (Eds.), Conceptual and
linguistic development (pp. 512-543) Cambridge, UK: Cambridge University Press.

Brown, P. (2007). “She had just cut/broken off her head™ Cutting and breaking verbs in
Tzeltal. [Special issue] Cognitive Linguistics, 18(2).

Choi, S. (2000). Caregiver input in English and Korean: Use of nouns and verbs in book-
reading and toy-play contexts. Journal of Child Language, 27(1), 69-96.

Choi, S., & Bowerman, M. (1991). Learning to express motion events in English and Korean:
The influence of language-specific lexicalization patterns. Cognition, 4, 83-121.

Choi, S., & Gopnik, A. (1995). Early acquisition of verbs in Korean: A cross-linguistic study.
Journal of Child Language, 22, 497-529.

Clark, E. V. (1993). The lexicon in acquisition. Cambridge, UK: Cambridge University
Press.

Clark, H. H. (1973). Space, time, semantics, and the child. In T. E. Moore (Ed.), Cogni-
tive development and the acquisition of language (pp. 27-73). New York: Academic
Press.

de Ledn, L. (1994). Exploration in the acquisition of geocentric location by Tzotzil chil-
dren. Linguistics, 32(4-5), 857-885.

de Leodn, L. (1997). The acquisition of vertical path in Tzotzil (Mayan): Cognitive vs. lin-
guistic determinants. In Proceedings of the 28th child language research forum (pp.
183-197). Stanford, CA: Stanford Linguistics Association and Center for the Study
of Language and Information.

de Leon, L. (1999a). Verb roots and caregiver speech in Tzotzil Mayan acquisition. In L.
Michaelis & B. Fox (Eds.), Language, cognition, and function (pp. 99-119). Stanford
University, CA: Stanford Center for Language and Information.



MAYAN SEMANTICS IN EARLY LEXICAL DEVELOPMENT

de Leon, L. (1999b). Verbs in early Tzotzil syntax. [Special issue] International Journal of
Bilingualism, 3 (2-3), 219-240.

de Leén, L. (2001a). Finding the richest path: the acquisition of verticality by Tzotzil chil-
dren. In M. Bowerman & S. Levinson (Eds.), Conceptual and linguistic development
(pp. 544-564). Cambridge, UK: Cambridge University Press.

de Ledn, L. (2001b). Why Tzotzil children prefer verbs over nouns: The role of linguis-
tic, cognitive, and cultural factors. In M. Almgren, A. Barrefia, M. |. Ezeizabarrena,
I. Idiazabal, & B. McWhinney (Eds.), Research on language acquisition. Selected
papers of the Proceedings of the Sth International Congress for the Study of Child
Language. San Sebastidn, Pais Vasco: Cascadilla Press. CD ROM.

de Ledn, L. (2001c). ¢Cémo construir un nifio zinacanteco?: Conceptos espaciales y lengua
materna en la adquisicién del tzotzil. In C. Rojas Nieto & L. de Le6n (Eds.), Estudios
de adquisicion del lenguaje: Espaiiol, lenguas mayas, euskera (pp. 99-124). México:
CIESAS-UNAM.

de Ledn, L. (2005). La llegada del alma: Lenguaje, infancia y socializacion entre los mayas
de Zinacantdn. México: CIESAS-INAH-CONACULTA.

Gathercole, V. C. M., & Min, H. (1997). Word meaning biases or language-specific effects?
Evidence from English, Spanish, and Korean. First Language, 17, 31-56.

Gathercole, V. C. M., Thomas, E. M., & Evans, D. (2000). What’s in a noun? Welsh-, Eng-
lish-, and Spanish-speaking children see it differently. First Language, 20, 55-90.

Gentner, D. (1982). Why nouns are learnt before verbs: Linguistic relativity versus natural
partitioning. In S. A. Kuczaj (Ed.), Language development (Vol. 2, pp. 301-334).
Hillsdale, NJ: Erlbaum.

Gentner, D., & Boroditsky, L. (2001). Individuation, relativity, and early word learning. In
M. Bowerman & S. Levinson (Eds.), Language acquisition and conceptual develop-
ment (pp. 199-256). Cambridge, UK: Cambridge University Press.

Gopnik A., & Choi, S. (1995). Names, relational words, and cognitive development in Eng-
lish and Korean speakers: Nouns are not always learned before verbs. In M. Toma-
sello & W. Merriman (Eds.), Beyond names for things: Young children’s acquisition
of verbs. (pp. 63-80). Hillsdale, NJ: Erlbaum.

Haviland, J. B. (1992). Seated and settled: Tzotzil verbs of the body. Zeitschrift fur Pho-
netik, Sprachwissenschaft und Kommunikationsforschung, 45(6), 534-561. Berlin:
Akademie Verlag.

Haviland, J. B. (1994a). “Ta xetel xulem” [The buzzards were circling]: Categories of verbal
roots in (Zinacantec) Tzotzil. Linguistics, 32, T91-743.

Haviland, J. B. (1994b). Verbs and shapes in (Zinacantec) Tzotzil: The case of “insert.” Uni-
versidad de Guadalajara, [Special issue] Funcion, 15-16, 83-117.

Imai, M., & Gentner, D. (1997). A cross-linguistic study of early word meaning: Universal
ontology and linguistic influence. Cognition, 62, 169-200.

Mandler, J. (1996). Preverbal representation and language. In P. Bloom, M. Peterson, L.
Nadel, & M. Garrett (Eds.), Language and space (pp. 365-384). Cambridge, UK:
Cambridge University Press.

Maratsos, M. (1990). Are actions to verbs as objects are to nouns? On the differential
semantic bases of form, class, category. Linguistics, 28, 1351-1379.

Markman, E. (1989). Categorization and naming in children: Problems of induction. Cam-
bridge, MA: MIT Press.

McCune-Nicolich, L. (1981). The cognitive bases of relational words in the single-word
period. Journal of Child Language, 8, 15-34.

McCune-Nicolich, L. (2006). Dynamic event words: From common cognition to varied
linguistic expression. First Language, 26, 233-255.

Nelson, K. (1974). Concept, word, and sentence: Interrelations in acquisition and develop-
ment. Pychological Review, 81, 267-285.

93



94 ROUTES TO LANGUAGE

Nelson, K. (1981). Individual differences in language development: Implications for devel-
opment and language. Developmental Psychology, 17, 170-187.

Ninio, A. (1999a). Pathbreaking verbs in syntactic development and the question of proto-
typical transitivity. Journal of Child Language, 26, 619-653.

Ninio, A. (1999b). Model learning in syntactic development: Intransitive verbs [Special
issue] International Journal of Bilingualism, 3, 111-131.

Quine, W. (1964). Word and object. Cambridge, MA: MIT Press.

Tardif, T. (1996). Nouns are not always learned before verbs: Evidence from Mandarin
speakers’ early vocabularies. Developmental Psychology, 32, 492-504.

Tardif, T. (2006). But are they really verbs? In K. Hirsh-Pasek & R. M. Golinkoff (Eds.),
Action meets word: How children learn verbs (pp. 477-498). Oxford: Oxford Uni-
versity Press.

Tardif, T., Gelman, S. A., & Xu, F. (1999). Putting the “noun bias” in context: A comparison
of English and Mandarin. Child Development, 70, 620-635.

Tomasello, M. (1992). First verbs. Cambridge, UK: Cambridge University Press.



Personal Tribute

PENELOPE BROWN and BHUVANA NARASIMHAN

September 1991, along with a new project group on Space headed by Stephen

Levinson. Trained as a linguistic anthropologist, I was at that time immersed
in Tzeltal adult spatial language and had never dreamed that I would get inter-
ested in child language. Melissa herself, by then a long-term member of the MPI,
was also immersed in spatial language—the semantic distinctions lexicalized in
words like in and on, af, op, and aan, tight and loose fitting insertion and extrac-
tion, and the like—and the difficulties these pose for first language learners. She
was promptly adopted as an honorary member of the new Project Group, and her
enthusiasm, clear thinking, and sense of humor have kept us all on our toes.

I (BN) met Melissa during a conference on spatial language in Arizona in 1996,
when I was first getting interested in word meaning as a graduate student. I arrived
at the MPI in 1999, and during my years here Melissa has become a role model in
many ways. These are the qualities with which she dazzles us: the art of arguing
gently but firmly, seeing the big picture and simultaneously the smallest details,
appreciating the absurd in any situation, and writing the most lucid prose. But it
is the small things that I appreciate the most: a kind word to a nervous student,
a timely joke to revive a flagging conversation, a book or newspaper clipping in
the mailbox about something funny or interesting, advice about how one might
smuggle small rodents in strange airports, a single observation that can save hours
of labor (“Have you looked at Rispoli 1991?”).

We are both glad and grateful for the richness of our collegial contact with
Melissa, for her insights and her editorial patience, for innumerable lunchtime
discussions about everything in the universe. Most of all we are grateful for the
continuing inspiration that Melissa provides to us in multiple ways: in asking the
interesting questions, insisting on precise and testable approaches to answering
them and on clarity of expression in reporting what we've discovered, and always
remembering the pertinent example of child language usage that most poignantly
addresses any point ever raised by any speaker.

I (PB) first met Melissa on my arrival at the Max Planck Institute (MPI) in
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Getting the INSIDE Story

Learning to Express Containment
in Tzeltal and Hindi!

BHUVANA NARASIMHAN

University of Colorado, Boulder

PENELOPE BROWN
Max Planck Institute for Psycholinguistics, Nijmegen

INTRODUCTION

general relational containment terms (e.g., in, enter; insert) in two unre-
lated languages, Hindi and Tzeltal, with the aim of assessing the role of a
semantic specificity preference in children’s vocabulary acquisition.

How children learn the meanings of words is a core puzzle in the study of
language acquisition. There are commonalities in the general types of semantic
notions that tend to get lexicalized across languages and those that are acquired
early—for example, concepts of motion, possession, attribution, and the existence,
location, and disappearance of objects (Bowerman, 1973; R. Brown, 1973; EV.
Clark, 1973; Johnston & Slobin, 1979; Slobin, 1973, 1985). There is also, however,

T his chapter compares young children’s uses of semantically specific and

! This chapter began as a talk at a workshop in honor of Melissa Bowerman held at the Max
Planck Institute, Nijmegen, on April 3, 2002. The chapter is an offshoot of a crosslinguistic
study on motion verbs presented at the Stanford Child Language Research Forum in April
2002 (Bowerman et al., 2002), part of which we also presented at the Netherlands Eerste Taal
(NET) Conference in Nijmegen in March 2002; a revised version will appear in Slobin et al.,
in press. We are grateful for the help in understanding our data provided by our collaborators,
and for the feedback from many others at these forums.
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wide variation in how languages cut up the world into semantic categories, varia-
tion which is perhaps most systematically documented for the spatial domain (e.g.,
Ameka & Levinson, 2007;: Levinson & Meira, 2003; Levinson & Wilkins, 2006;
Majid, Enfield & van Staden, 2006). Children beginning to speak have to inte-
grate the ways in which speakers around them use words in particular contexts
with the prelinguistic categories they have already formed, in order to prune or
expand these categories. They may have to create new categories, so that they
can use words in the situations that call for them and not in others. They do this
at an astonishing rate and from a very young age.? The categories that they form
also look language-specific from a very young age, as demonstrated by the work
of Bowerman and her colleagues since the early to mid-1990s (Bowerman, 1996;
Bowerman & Choi, 2001, 2004; Brown, 2001, 2008; Choi & Bowerman, 1991; de
Leén, 2001). How children do this is still something of a mystery.

In the abundant literature on this subject, the issue of how children acquire the
meanings of relational terms—verbs, adpositions, particles—has been the focus of
much attention, especially in the domain of space (Choi & Bowerman, 1991; Clark,
1973; Coventry, Prat-Sala & Richards, 2001; Gentner, 1978, 1982; Huttenlocher,
Smiley, & Charney, 1983; Johnston, 1984; Johnston & Slobin, 1979; Landau &
Stecker, 1990; McCune-Nicolich, 1981; Piaget & Inhelder, 1956, among many oth-
ers). Some researchers have suggested that, due to the transitory nature of events,
labels for events are harder to acquire than are labels for concrete objects (Gentner
& Boroditsky, 2001; chapter 1, this volume; Imai, Haryu, & Okada, 2002; Mintz &
Gleitman, 2002). The linguistic framing of events has been proposed as an impor-
tant factor in helping children extract event categories from the perceptual flux in
which events are embedded (Fisher, Hall, Rakowitz, & Gleitman, 1994; Gleitman,
1990), and Genter and Boroditsky (2001) have argued that there is more crosslin-
guistic variation in how languages construe events than in the labeling of
objects.’

Yet, as Gentner and Boroditsky point out, not all the events which are labeled in
language are alike; they vary in perceptual and cognitive complexity. One dimen-
sion of difference in words used to label events has to do with how much informa-
tion about the event is packaged into the word. Some event labels are “general”
or “light” covering a wide range of situations—as, for example, the English verbs
do, make, get, give. Others are much more specific to particular situations. For
example, the Mayan language Tzeltal divides the domain of eating into many dif-
ferent kinds of eating, with distinct verbs for ‘eat tortilla-like things,” ‘eat meat-like
things,” ‘eat soft things,” ‘eat crunchy things,” ‘eat sugarcane,” and others. Semanti-
cally specific verbs of this sort, unlike more general verbs (like “give,” ‘get, etc.),
subcategorize for specific properties of objects; such verbs encode “covert object
categories” (Bowerman 2005, 2008).

2 See Carey (1978), who estimated that children must learn on the order of five words a day from
age 1;6 to age 6.

3 Some researchers have argued that there is much more crosslinguistic diversity in noun seman-
tics than psychologists have believed (Brown, 2001; Gathercole, Thomas, & Evans, 2000; Lucy,
1992).
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This leads to the following question: Do children find relational expressions
of a particular level of specificity easier to learn? A number of researchers have
observed that children learning Indo-European languages initially rely on seman-
tically very general verbs; in their first year of speaking they make heavy use of
verbs like ‘do,” ‘make,” “‘want,” ‘go,” ‘give,” ‘get’ (Clark, 1993; Goldberg, 1996; Ninio,
1999a, 1999b), suggesting that these light verbs are easy to learn. This contrasts
with the equally plausible but incompatible possibility that labels for events that
stand for particular schemas denoting specific (classes of) objects (e.g., bake, which
applies to certain classes of objects such as cakes, bread, etc.) are easier to learn
than those for events that are more abstract (e.g., make, which is relatively semanti-
cally general, ranging over many different types of objects and event types). There
is some evidence that event labels denoting actions or states specific to particular
(classes of) objects can be acquired at the same time as event labels that are more
abstract (e.g., Brown 1998, 2001, for Tzeltal; de Le6n, this volume for the related
language Tzotzil). Gentner and Boroditsky (2001) relate early use of semantically
specific verbs in languages like Tzeltal to the fact that such verbs refer to coherent
event schemata that are more highly individuated and hence, in general, perceptu-
ally salient for children. Further, labels that conflate more elements of the event
(e.g., verbs such as enter; which conflates motion and containment), might also be
preferred by children over labels that are more general and apply to a wider range
of contexts (e.g., particles such as in, used in both static and dynamic contexts) (cf.
Gentner & Boroditsky, 2001).

One confounding factor in exploring the role of semantic specificity in the
acquisition of relational terms has to do with input frequency (cf. Theakston,
Lieven, Pine, & Rowland, 2004). Since semantically specific terms tend to be less
frequent than general expressions, an absence of such expressions in children’s
early production might well arise from their sparsity in the input. But children’s
use of relational expressions in particular contexts may provide some evidence of
a semantic specificity preference. For instance, children may not initially general-
ize their uses of semantically general expressions in a productive way even if they
occur frequently and are extended to a wide range of contexts in the input. Rather,
they might use semantically general expressions often but “in an overly conflation-
ary manner, retaining the objects as well as the relational elements” (Gentner &
Boroditsky, 2001, p. 245). Further, semantically specific terms might be acquired
early even if relatively infrequent in the input, since they apply to a smaller range of
situations by virtue of conflating more semantic elements in their meaning. Hence
they do not place demands on children to generalize very widely across diverse
contexts of use at a stage when the child may not have had sufficient exposure to
the input to determine the appropriate basis for generalization.

The role of semantic specificity in child vocabulary acquisition has not been sys-
tematically explored across languages in a single semantic domain, nor for relational
terms other than verbs (e.g., for case, adpositions, spatial nominals). Crosslinguis-
tic data can be examined to see whether semantically specific relational expres-
sions that occur with comparatively low frequency in the input are nevertheless
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acquired as early as semantically general expressions, and whether children ini-
tially show a tendency to severely restrict their uses of semantically general terms.
This chapter performs this comparison for the domain of containment relations. In
Figure 4.1 we schematize the contrast between the types of lexicalization we are
addressing, for the domain of containment relations. The circles represent the situ-
ations in which a particular linguistic expression applies. Containment terms with
relatively specific meanings cover a small range of situations and are represented
by the smaller circles (e.g., Tzeltal semantically specific insertion verbs, such as
tik” “insert [into something that has opening into an ‘inside, i.e., a 3D container
of some sort]" or lut “lodge tightly between objects [e.g., parallel objects (lips) or a
forked object (tree branches)|’). Terms with relatively general containment senses
cover a wide range of situations and are represented by larger circles (e.g., ‘enter’).
The most general terms, compatible with both static and dynamic containment
contexts (e.g., ‘in’) are shown in the largest circle.

The “semantic specificity hypothesis” proposes that children’s early relational
meanings are “overly conflationary,” retaining properties of the objects involved
in the events to which relational labels are applied. It also suggests that children
may be overly context-bound by virtue of inappropriately conflating more rela-
tional elements (e.g., containment and motion) in the use of semantically general
expressions (such as locative case-markers that apply to both static and dynamic
contexts). If children have a preference for semantically specific expressions, those
that are used for a narrow range of contexts, we would expect them to (1) acquire
semantically specific terms at least as early as semantically general terms; (2) use
such expressions appropriately even if they occur with relatively low frequency in

INSERT

INSIDE

Figure 4.1 General and specific containment terms.
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the input; and (3) initially underextend semantically general forms even if they are
used frequently and in a diverse range of contexts by caregivers.

In the present study we focus on children’s and caregivers” uses of a set of
terms of different syntactic categories, all of which encode the semantic notion
of containment or motion into containment. We have several reasons for thinking
that this approach can help us to evaluate the “semantic specificity hypothesis.”
First, containment is an important notional concept, one especially salient to chil-
dren (Piaget & Inhelder, 1956; Slobin, 1985)—young children put things into con-
tainers when possible, and presume that ‘put-in’ is the meaning of nonsense verbs
in container contexts (Clark, 1993; Jensen de Lépez, 2002). Across languages, a
prototypical notion of containment is frequently lexicalized; Wierzbicka (1996)
claims INSIDE as a semantic universal, although the linguistic categorization of
the domain can vary across languages (Brown, 1994; Bowerman, de Leén & Choi,
1995; Haviland, 1994). Second, by comparing forms within the same semantic
domain, one avoids the risk of confounding variables. For example, a semantically
specific form in a particular domain (e.g., ‘eat-tortilla’) might be preferred over
a “light” form in another domain (e.g., ‘make’) because the particular semantics
of that domain (e.g., eating) proves inherently attractive to the child rather than
because the specificity of the verb is favored by the child. Third, by comparing
terms belonging to different form classes (e.g., case markers and spatial nominals
in Hindi, verbs, directionals and spatial nominals in Tzeltal), we can examine the
issue of semantic specificity across form class distinctions. Fourth, we have com-
parable situations involving containment in both the Hindi and Tzeltal data sets
of child—caregiver interactions, collected longitudinally to allow for the study of
developmental change. And fifth, by comparing children’s uses of containment
terms with those of their caregivers, we can establish the extent to which frequency
and diversity of contexts of use in the input influence children’s uses as well.

Hindi and Tzeltal, two languages spoken on opposite sides of the world, con-
trast nicely in their lexical resources for talking about things being IN and entering
INTO containment. In the next section we spell out these lexical resources and
set out the hypotheses we will entertain concerning the role of semantic specific-
ity in children’s approach to learning these words. Then we describe our data-
collection and methodological procedures. In the next two sections, we inspect
Hindi and Tzeltal-speaking caregivers’ input, as well as children’s early language
production at two time points—at the two-word stage and a few months later—to
show what forms the children use and which forms they prefer when talking about
containment. Finally, we draw some conclusions about the role of semantic speci-
ficity in influencing children’s early word productions.

4 Hindi is spoken by about 360 million speakers, primarily in the Indian subcontinent. The data
reported in this study come from Narasimhan’s longitudinal corpus of four children collected
in New Delhi. Tzeltal is spoken by approximately 250,000 Mayan indigenous people in Chi-
apas, Mexico. The Tzeltal data come from Brown’s longitudinal corpus of five children, in the
community of Tenejapa.
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LEXICALIZATION OF THE CONTAINMENT
DOMAIN IN HINDI AND TZELTAL

We define containment broadly to mean inclusion of (part of) one entity within
the boundaries of a second entity which might be three-dimensional (e.g., walk
into the room), two-dimensional (e.g., the dot is in the circle), or one-dimensional
(e.g., the point is in the line). Motion into containment then involves boundary
crossing to a place or region conceptualized as enclosed, containerlike in some
way. A basic containment notion (IN, INSIDE) is taken to be a primitive in lin-
guistic and psycholinguistic theories (e.g., Jackendoff, 1983; Miller & Johnson-
Laird, 1976; Wierzbicka, 1996).> Such a notion of containment can be expressed
in words from a variety of syntactic categories, including verbs (enter, insert),
adpositions (in, into), particles (in), and spatial nominals (inside), among others
(cf. Jackendoft, 1990).

What words in everyday speech to children are used in talking about rela-
tions of containment? Hindi and Tzeltal are both “verb-framed” languages (Talmy,
1985, 1991), both having basic-level verbs meaning ‘enter’ and other path-encod-
ing motion verbs. Yet the resources for talking about containment situations go
well beyond verbs; we shall look at the relevant forms across all word classes to
get a sense of which forms, in which word classes, are preferred in children’s early
uses in these two languages. We restrict ourselves to forms frequent in speech of
young children.

Containment Expressions in Hindi

In Hindi,% containment is expressed with the verbs ghus ‘enter’ and ghus-aa ‘enter-
CAUSE, as well as with nonverbal spatial relators such as the locative case-marker
mE ‘in(to) and the spatial nominal andar ‘inside.” The verbs ghus and ghusaa select
Ground expressions which occur as noun phrases that are case-marked with the
locative case marker mE ‘in(to)’ or as possessed spatial nominals such as X ke andar
‘X=GEN inside’; that is, X’s inside.” The spatial nominal can also occur in isola-
tion (e.g., andar jaa ‘inside go’). The locative case-marker and spatial nominal may
also occur with verbs that do not encode the notion of containment in themselves,
to describe caused motion (e.g., Daal ‘put/drop’) or spontaneous motion (e.g., jaa
‘g0’) into containment. The basic kinds of schemata for predicating containment in
Hindi are given in (1):

5 But see Haviland (1994) for an argument against the universality of such a primitive, based on
data from Tzotzil, a Mayan language closely related to Tzeltal.

6 Hindi transcribing conventions include: E (nasalized close mid front vowel /e/), D (retroflex
plosive), and = (which, following the Leipzig glossing rules, indicates a clitic boundary between
aroot and a case postposition).
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(1) Schemata for location/motion predications in Hindi?

a.

Transitive motion:
Agent  Figure® Ground + Loc.Case/ Verb
Spatial Nominal
NP NP NP = Loc VERB
us =ne kitaab-¢ thaele = mE ghus-aa-yii
he = Erg book-Nom bag = Loc enter-Caus-Sg Fem.Prf
‘He inserted/crammed the book in the bag.

NP NP NP = Gen Spatial Nominal VERB
us =ne  kitaab-¢ Dibbe = ke andar rakh-ii
he = Erg book-Nom  box = Gen inside put-Sg.Fem.Prf

‘He put the books inside the box.

Intransitive (motion):
Figure Ground + Loc.Case /Spatial Nominal Verb

NP NP = Loc VERB
wo kamre = mE ghus-aa
he-Nom room = Loc enter-Sg.Msc.Prf.

‘He entered the room.

Intransitive (location):

Figure Ground + Loc.Case /Spatial Nominal Verb

NP NP = Gen Spatial Nominal VERB

wo Dibbe = ke andar hae

it-Nom box = Gen inside be.3Sg.Pres

‘It is in the box.”

Some examples from the child language database instantiating the schemas above are
provided in (2) to (4):

)

3)

)

wo...  usii = ke andar ghus  jaa-tii hae
it-Nom...that.only = Gen  inside enter go-Fem.Imprf be-3Sg.Pres
‘it [car]...enters inside only  that.” (Child, 27 months)

gaaDlii = ke andar rakh do is = ko
car = Gen inside  put give.Imp  this = Acc
‘Put this inside the car.” (Mother, when child is 20—21 months)

gol-¢ is =mE lag-aa-o
round-Nom  this = Loc attach-Caus-Imp
‘Put the round (thing) in this.” (Mother, when child is 20-21 months)

These containment terms can be grouped in cross-cutting ways on the basis
of semantic specificity. One distinction is based on what semantic elements are
conflated in their meanings (Talmy, 1985). Whereas verbs that conflate caused or

-1

Hindi gloss conventions: Erg: Ergative; Nom: Nominative; Acc: Accusative; Dat: Dative; Gen:
Genitive; Loc: Locative; Ins: Instrumental; NF: Nonfinite verb; Pst: Past tense; Pres: Present
tense; Fut: Future tense; Sg: Singular; Msc: Masculine; Fem: Feminine; Imprf: Imperfective;
Part: Participle; Prf: Perfect; Ind.caus: Indirect causative.

8 We use the terms Figure and Ground in Talmy’s (1985) sense: Figure is the object being

located; Ground is the object or place in relation to which it is located.
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spontaneous motion with containment (ghus ‘enter,” ghusaa ‘enter-CAUSE’) are
restricted to expressing containment in dynamic contexts (motion into contain-
ment), the nonverbal spatial relators (case-marker mE ‘in(to)’ and spatial nominal
andar “inside’) are more general and can be used to express containment in both
static and dynamic contexts. Cross-cutting the conflated-unconflated distinction
is the dimension of selectional restrictivity. The case-marker mE can be used for
two-dimensional Ground objects (e.g., surface of wall, ceiling, in examples 5, 6) as
well as three-dimensional Ground objects (e.g., cup, in example 7), whereas the
spatial nominal andar is typically used with three-dimensional Ground objects
(e.g. bowl, apple, in examples 8, 9). In addition, the spatial nominal andar tends to
be used for whole inclusion, whereas mE tolerates partial inclusion as well.”

(5) tasviir-¢ ditwaar = mE  Tang-ii hu-ii hae
Picture-Nom wall = Loc hang-Sg. Fem.Prf be-Sg.Fem.Prf be.3Sg Pres
“The picture is suspended ON the wall.’ [lit.: IN]

(6) kiiD|aa-d  chat = mE lag-aa hu-aa hae
Insect-Nom ceiling = Loc  attach-Sg.Msc.Prf  be-Sg.Msc.Prf be.3Sg.Pres
“The insect is attached ON the ceiling” [lit.: IN]

(7) seb-¢ kap = mE rakh-aa hu-aa hae
Apple-Nom cup = Loc  place-Sg.Msc.Prf  be-Sg.Msc.Prf  be.3Sg.Pres
“The apple has been placed IN the cup.

(8) seb-¢ kaTorii = ke andar hae
Apple-Nom  saucer = Gen  inside be.3Sg.Pres
“The apple is INSIDE the bowl.’

9) tiir-¢ seb = ke andar hae
arrow-Nom apple = Gen inside be.3Sg.Pres
“The arrow is INSIDE the apple.’

Comparing across form classes, we see that the verbs ghus/ghus-aa ‘enter/
enter-CAUSE’ are more semantically specific than the spatial nominal (andar) and
case-marker (mE), not only in terms of conflation of semantic elements but also
with respect to the types of objects they select for (typically 3D Ground objects,
with 2D objects being dispreferred).

Containment Expressions in Tzeltal

Unlike Hindi, Tzeltal has no case marking on nouns and no spatial adpositions
(there is only one semantically general preposition in the language). Containment
relations are most naturally expressed in verbs. In addition to the intransitive och
‘enter,” and its transitivized form otz-es ‘enter-CAUSE, there is a wide range of
semantically specific “insertion” verbs used in everyday discourse, including ch’ik

% The Hindi examples are taken from an elicited production task with adults, using the “BowPed”
picture book series designed to elicit IN-ON terms in various languages (Bowerman & Peder-
son, 1992).
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‘insert between two other things [e.g., person between two others, or money tucked
in between skirt and belt]),” tik” ‘insert [into something that has an opening into an
“inside,” i.e., a 3D container of some sort],” lut ‘lodge tightly between objects [e.g.,
parallel objects (lips) or forked object (tree branch)]’ (see examples 14-16 below).
These verbs form a contrasting set of terms for referring to particular types of
insertion events differentiated with respect to the geometric properties of Figure,
Ground, and their spatial relationship.!” A second possibility in Tzeltal is to use a
noninsertion verb along with the directional ochel ‘entering,” indicating that the
action of the verb takes place in an ‘entering’ direction (examples 13, 17). Finally,
there is one nonverbal spatial relator for containment relations, the spatial nominal
y-util ‘its-inside’ (example 17).!!

The basic intransitive and transitive schemata for location and motion predica-
tions of a Figure in relation to a Ground in Tzeltal are given in (10).12

(10) Schemata for location/motion predications in Tzeltal
a. Intransitive:

Verb (Directional) Prep Ground (Figure)
ya x- och- 0 al ta koral
ICP ASP-enter- 3A°  DIRcome PREP corral

‘He’s coming into the corral”

10There are more than 50 Tzeltal roots whose semantic content includes reference to contain-
ment in some sense. This is not a clearly bounded set because many Tzeltal verbs are sensitive
to spatial properties of the Figure/Ground relation achieved by the verb (Brown, 1994). Inser-
tion scenes merge into those of attachment, holding (in hand or arm), carrying, and position-
ing of objects. No syntactic properties (to our knowledge) demarcate these (to a speaker of
English) distinct notional sets. It is also a peculiarity of many of these specific verbs that they
do not categorize insertion events per se but rather the configuration of Figure/Ground objects
where one is inserted in the other; depending on the syntax they can flip which is Figure and
which is Ground. For example, x0j ‘insert-solid-object-into-containment relation’ can be used
to talk about inserting a ring onto a pole or inserting the pole into the ring (see Brown, 1994
for details). What these verbs mean is more like “achieve a certain Figure/Ground relationship
such that one item is INSIDE another one.” This Figure/Ground reversibility is even true for
the canonical “enter” verb och. It is not true, however, for the three semantically specific verbs
found in the early Tzeltal data discussed here.

Y-util ‘its-inside’ is also in a contrast set with about 20 other “relational nouns” used to specify
spatial relationships between objects. These include y-olil “its middle, s-ba ‘its topside, y-anil
‘its underneath,” y-ajk ol “its-uphill (uphillwards or above it), y-alan “its-downhill (downhill-
wards or below it), and a number of more concrete bodypart terms (‘its-head, ‘its-back,’ its-
belly,” etc.). See Levinson (1994), Brown (2006) for details.

12The grammatical abbreviations for Tzeltal are as follows: 1, 2, 3E = Ist, 2nd, 3rd person
ergative; 1,2,3 A = Ist, 2nd, 3rd person absolutive, 1plincl = Ist plural inclusive, 1plexcl =
Ist plural exclusive; ASP = neutral aspect, ICP = incompletive, CMP = completive, ACS
= achieved change of state; ART = definite article, CAUS = causative suffix, CL = sen-
tence-final clitic, DEIC = deictic particle, DIR = directional, IMP = imperative, NEG =
negative, PT = particle, PREP = preposition, VOC = vocative, | = proposition assertion
(it is the case that...).
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b. Transitive:
Verb (Directional) Prep Ground (Figure) (Agent)
ya k- otz- es- O tal ta s-koral  te wakax-e
ICP 3E- enter- CAUS-3A DIRcome PREP 3E-corral ART bull-CL
‘T make the bull enter (in)to its corral.

Some examples from the Tzeltal child database follow:

(11) Intransitive ‘enter’
eso  och-O ix ta sit.
thus enter-3A°  ACS PREP eye
“Thus it has entered (someone’s) eye.” [soap liquid]

(12) Transitive ‘enter’
ma me ‘w-otz-es-O ajchaltey  ta ja i antun
NEG PT 2E-enter-CAUS-3A mud DEIC PREP water DEIC VOC
‘Don’t make mud enter there into the water, Antun.” [i.e., ‘Don’t put mud into the
water.’]

(13) Verb + directional ‘entering’
ma x-a’w-ak’>-O ochel ta kajpe
NEG ASP-2E-put-3A  entering PREP  coffee
‘Don’t put it entering (in)to the coffee.” [toy car, into coffee beans spread out to

dry]

(14) Transitive specific verb: tik” “insert into container with definable entry place’
[grandmother tells child to insert puzzle piece in board]
li x-a-tik>-O i xawin i
here  ASP-2E-insert-3A° DEIC cat DEIC
‘Here you should insert this cat [puzzle piece].

(15) Transitive specific verb: lut ‘insert tightly between two supports’ [e.g., into
mouth]
ma x-a-lut-O mene, ay-0O y-ajchalel
NEG ASP-2E-insert.between-3A that.one EXIST-3A  3E-mud
‘Don’t insert that one between things [i.e., your lips], it has mud (on it).

(16) Transitive specific verb: ch’ik “insert between’
ch’ik-O ix  a
insert.between-3A°  ACS DEIC
‘(You) inserted it there.” [gum into mouth]

(17) Containment expressed in a directional adverb and spatial nominal y-ut(il)
ik>-a laj ochel li ta y-ut(il) na ini
take-IMP QUOT DIRenter here PREP 3E-inside house here
‘Take this one entering here to the inside of the house [i.e., take it into the
house].

(18) Stative containment with a positional adjective derived from a positional verb

root
[MAN (age S) tells Frog story]
xojol-O s-jol ta ala tepil-e

inserted-3A  3E-head PREP DIM shoe-CL
‘His head is inserted in the little shoe.’
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As in Hindi, containment terms in Tzeltal are classifiable in cross-cutting ways
based on conflation patterns and selectional restrictions. The verbs och ‘enter’
and otz-es ‘enter-CAUSE’ express containment in dynamic contexts (motion into
containment); the directional adverb ochel ‘entering’ and the spatial nominal y-
util “its-inside” are more general and can be used to express containment in both
static and dynamic contexts. Within the class of verbs, this conflation pattern dis-
tinction is cross-cut by the dimension of selectional restrictivity. Och ‘enter’ and
otz-es ‘enter-CAUSE’ are relatively semantically general with respect to the kinds
of objects which constitute the denotata of their arguments. Many other inser-
tion verbs encode specific properties of the Figure or Ground objects they can
be predicated of—for example, ch’ik “insert-between-things (e.g., firewood into
fire), lap “insert long-thin-sharp-thing through flexible Ground’ (e.g., safety-pin in
cloth, needle through mat), or tik” “insert into container with opening’ (e.g., rab-
bit into hutch; see examples 14-16 above). In contrast to Hindi, although Tzeltal
has a general-specific contrast within the class of caused motion-into-containment
verbs, there is no similar distinction within the class of nonverbal spatial relations
expressing containment (i.e., with the relational noun y-util ‘its inside’). There is no
form in Tzeltal with a meaning of IN as general as that for Hindi mE.

Summarizing, Hindi and Tzeltal have unconflated words encoding contain-
ment alone (endar, mE in Hindi; y-util in Tzeltal), as well as verbs encoding
motion into containment (ghus/ghus-aa ‘enter/enter-CAUSE’ in Hindi, och/otzes
‘enter/enter-CAUSE’ and many more specific insertion verbs tik’, lut, etc. in Tzel-
tal). Further, there is a cross-cutting dimension having to do with the (selectional)
restrictions imposed by the relational term on the type of object or subtype of
containment relation. The spatial nominal andar in Hindi prefers Ground objects
that are three-dimensional, and implies (but does not entail) complete inclusion,
whereas the case-marker mE can be used for two-dimensional Ground objects as
well. In Tzeltal, there is one spatial nominal for containment, y-util ‘its-inside,
used with Ground nominals referring to three-dimensional objects that have an
‘inside,’ as well as one used for two-dimensional relations, y-ol(il) ‘between’ ‘in
middle of.” But in the verbal domain there is both a general verb encoding motion
into containment (och/otz-es) and a range of specific verbs of motion into contain-
ment which encode properties of the Figure and Ground as well (¢ik’, lut, etc.).!3

THE STUDY

The previous two sections demonstrate a contrast between the two languages in
the encoding of (motion into) containment. The specific-general distinction is

3In characterizing the semantics of these forms, we are ignoring for the purposes of our analysis
more subtle semantic restrictions associated with these forms. For instance, while ghus-aa
‘enter-CAUSE” in Hindi can be used in the sense of insert, it can also be used in contexts
where English verbs for tight-containment such as stuff, cram are typically used. Further, we
have omitted, for the purposes of this analysis, relatively low-frequency verbs such as ghuseD)|
‘shove in, cram’ and ThUUs ‘force down, cram in.”
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exemplified in nonverbal relational terms in Hindi (spatial noun, case-marker),
whereas in Tzeltal this distinction appears within the verbal domain. Hindi does
conflate motion and containment in the verb; however, it lacks the rich set of dis-
tinctions in containment verbs found in the Tzeltal verb lexicon. But these typo-
logical contrasts in adult language reveal what distinctions can be made, not what
distinctions are made in the input to children. In order to examine “typology in
use,” we examine the patterns of use of containment expressions in the input to
children acquiring Hindi and Tzeltal. We follow with an examination of the use
of containment terms in the speech of two children in Hindi and two children in
Tzeltal.

Method

Both the adult and child data come from samples of spontaneous language produc-
tion of two Hindi children (“ISH” and “MAN”) and two Tzeltal children (“LLUS”
and “XAN”), described below. From these samples, we examine both the adult
usage of containment terms in the input and children’s first uses of containment
forms in early acquisition.

Adult Usage in the Input  We begin by tabulating the frequency of different
containment expressions in caregivers” input speech to children in each of the two
languages. Since children cannot know a priori which containment term is seman-
tically general or specific, they must rely on the range of contexts in which these
expressions are used in the input. We therefore also establish a profile of contextual
diversity of use for each containment term in caregivers” speech to children. This
profile might not necessarily correspond to adult intuitions regarding the seman-
tic specificity of containment expressions as outlined above. For instance, even
though Hindi mE ‘in(to)” can be used in both static and dynamic contexts, and
with two- and three-dimensional Ground objects in adult language, it might be
that caregivers overwhelming use mE in dynamic (motion) contexts with three-
dimensional Ground objects in talking to their children. In such a case, the diver-
sity of uses of mE would not be distinguishable from that of the verbs ghus ‘enter,
ghus-aa ‘enter-CAUSE. The predictions of the semantic specificity hypothesis
have to be evaluated in relation to the extensional patterns of the different con-
tainment expressions in caregivers’ input to children.

Children’s Acquisition Having established a profile of the distributional pat-
terns in the input, we can investigate (1) whether children use semantically specific
forms as early as they use semantically general forms, even if the former occur
infrequently in the input; (2) whether they use such forms appropriately; and (3)
whether children initially restrict semantically general forms to a limited set of
situations. For instance, even though mE in Hindi or och, otzes in Tzeltal might
be used in a variety of contexts in the input, children might start out using them
in highly specific ways, perhaps limited to specific types of objects encountered
frequently in association with use of these forms.
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In evaluating productivity in children’s extensional patterns of use we examine
the range of extralinguistic contexts to which containment expressions are applied.
For instance, although children’s linguistic productivity with a particular expres-
sion (e.g., uses of mE with a range of different Ground and Figure nominals, and/or
co-occurring with a variety of different verbs) would indicate that children are
applying the expression to a range of different objects and types of events, the lack
of linguistic diversity does not necessarily imply a lack of extensional diversity. For
instance, children might restrict their uses of mE to just a pronoun (e.g., is=mkE
‘this in’), but the pronoun could be applied to a whole range of different referents
(e.g., a basket, a tub, a room, a bag, a picture book, etc.) and different types of
events (causative or spontaneous motion, static location). In contrast to the meth-
odology applied in much prior research, we rely not only on the linguistic contexts
of use but also on the diversity of situational contexts of use. These together pro-
vide a more accurate measure of patterns of semantic extension of a particular
containment expression than linguistic contexts of use alone.

Data Collection and Coding For each language, we examined selected
samples of the spontaneous language production of two children, drawn from
larger longitudinal databases of videotaped natural interaction of family members
and the children (at ages 1;8 to 2;8). The children were audio- and videotaped in
naturally occurring and seminaturalistic contexts in their homes, interacting with
their caregivers and siblings (and sometimes with the researchers), playing with
toys, reading books, or just being together with caregivers (and often other chil-
dren) either indoors or outdoors. Data were drawn from two time points: roughly
the early two-word stage (t1), and three to six months later (t2). The criterion of
beginning at the two-word stage led to data being sampled from children whose
ages differed by several months from each other. Details of the child samples are
shown in Table 4.1.

Representative samples of the input in the two languages were taken from ses-
sions taped prior to the children’s t1 samples (referred to as “t0”), for the purpose of
comparison with children’s speech at t1. To examine any changes in the input pat-
terns over time, we also examined caregivers’ input at children’s t1 samples. Note
that, in both Hindi and Tzeltal societies, input speech is not necessarily primarily
from the mother, so we have included the speech of siblings and other caregivers in
the input samples. Details of the input samples are also given in Table 4.1.

From both the child and adult samples we extracted all utterances with
relational forms encoding containment, including static uses of these terms
(locational), temporal uses, and uses in contexts of caused and spontaneous
boundary-crossing motion into a container, broadly construed. Utterances
addressed directly to the children as well as to other interlocutors present in the
context were included. Immediate self-repetitions and exact imitations of prior
utterances were excluded.
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TABLE 4.1 Child and Input Samples at Two Time Points*

Speaker, sample No. of Approximate  Age of
sessions duration focal
child
Hindi child data
ISH t1 5 sessions 3.75 hours 1;8-1;9
ISH t2 3 sessions 2.25 hours 2:3
MAN t1 4 sessions 3 hours 2:2-2:4
MAN t2 3 sessions 2.25 hours 2:7-2:8
Hindi input
Mother, ISH t0 4 sessions 3 hours 1;4-1;5
Brother, ISH t0 4 sessions 3 hours 1;4-1;5
Mother, ISH t1 4 sessions 3 hours 1;7- 1,9
Brother, ISH t1 4 sessions 3 hours 1;8-1;9
Mother, MAN t0 4 sessions 3 hours 2:1-2:2
Mother, MAN t1 2 sessions 1.5 hours 2:2-2:3
Tzeltal child data
LUS t1 6 sessions 8 hours 1;11-2;0
LUS t2 2 sessions 3 hours 2:5
XAN t1 4 sessions 6 hours 2:2
XAN t2 3 sessions 4.5 hours 2:7-2:8
Tzeltal input
Cousins, mother, aunts, LUS t0 3 sessions 5.5 hours 1,6
Cousins, grandmother, aunts, LUS t1 6 sessions 8 hours 1;11-2;0
Sibling, cousins, mother, father, aunts, 5 sessions 6 hours 1;10-2;0
grandmother, XAN t0

Sibling, cousins, mother, father, aunt, XAN t1 4 sessions 6 hours 2:2

*0 = first time point at which input to the child was sampled (prior to t1)
tl = first time point at which child’s utterances were sampled (beginning of two-word stage), and
second time point at which input to the child was sampled
t2 = second time point at which child’s utterances were sampled

Hindi Data

Hindi Input  The input in the case of the child ISH comes from the mother and
the child’s 3-year-old brother (pooled in the table below). In the case of MAN, the
input is provided by the child’s mother. The number of uses of the different forms
at two different time points, t0 and t1, for the input to the two children is shown
in Table 4.2.

In terms of sheer frequency of use, the term mE predominates in the input to
both children and at both time points. The term andar is used far less frequently,
although its relative proportion of use increases over time. The terms ghus and
ghusaa were not used in the input at all in the sessions sampled for this study.

In Table 4.3 we illustrate the range of the types of contexts of use for the differ-
ent containment terms in the input to MAN and ISH at t0. The patterns of input to
MAN quite clearly show greater semantic generality for mE (measured as contex-
tual diversity of use) relative to andar at both time points. The term andar is used
for three-dimensional Ground objects such as the house or a room. It is also used
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TABLE 4.2 Frequency of Containment Terms in the Hindi Input

ISH MAN
t0 tl t0 tl
mE ‘in’ 45 (93.8%) 69 (64.5%)  81(95.3%) 46 (79.3%)
andar ‘inside’ 3 (6.25%) 38 (35.5%) 4 (4.7%) 12 (20.7%)
ghus/ghus-aa ‘enter/enter-CAUSE’ 0 0 0 0
Total no. of containment terms 48 107 85 58

in both static and caused or spontaneous motion contexts. The term mE is used not
only for three-dimensional Ground objects such as a cup, a shelf, and a bottle, but
also two-dimensional objects (such as a chart with pictures on it) and distributed
objects (such as an array of toy animals). In addition to static and caused/sponta-
neous motion contexts, mE is used for nonspatial contexts as well—for example,
to indicate a later point in time (baad=mE “after in’) or to refer to events such as
festive occasions (e.g., IN the wedding’). In the case of input to the child ISH, we
find that both mE and andar are used in a range of contexts in both the brother’s
and the mother’s speech. But, as in the case of input to MAN, we find that mE is
used in a wider variety of contexts than andar and with a wider range of Figure
and Ground objects. The number of nonspatial uses is relatively limited compared
to what was found for input to MAN.

In summary, we find that the verbs ghus ‘enter’ and ghus-aa ‘enter-CAUSE’ are
not attested at all in the input samples selected for this study. At both time points,
t0 and t1, the form mE is both more frequent and used in a wider range of static
and dynamic contexts, and with a greater variety of Figure and Ground objects,
than the form andar. If distributional patterns in the input play a predominant
role in influencing children’s use of these forms, we would expect a similar pattern
of usage in the children’s speech as well. If, on the other hand, children home in
on terms that are used in a narrower range of contexts than terms that are more
general, we would expect early use of andar despite its low frequency (relative to
mE) in the input. Further, under the specificity hypothesis, children would be
predicted to use the term mE in a narrower range of contexts than the adults and
older children providing the input do, especially in the early stage of development,
at tl.

Hindi Child Data Despite using relatively broad criteria for inclusion in our
samples (excluding only immediate self-repetitions and exact imitations), at time
point 1 when the children are just beginning to combine two words together
we find relatively few expressions involving containment in the Hindi children’s
speech. The number of expressions the children use to explicitly encode contain-
ment remains low at time point 2. The data for both children are given in Table
4.4.
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TABLE 4.3 Selected Types of Contexts of Use: Containment Expressions in
the Hindi Input to MAN and ISH at tO

Broad context

of use

Stative

Spontaneous
motion

Nonspatial

Caused motion

Stative

Linguistic form
for IN

andar

mE

Specific context of use

MAN samples

child (staying) inside the
house
toys in room/cupboard

child inside house

bottle in water

toy horse in hand

oil in hair

aubergine in hand

book in the hand

tea in toy cup

toy block in a location

ingredients in the
vegetables

(remove) oil from inside
bottle

(remove) toy cow from ‘in’

group of other animals

ducks (live) in water

toffee in shelf

food sticking in the throat

ache in tooth

toy lion in array of toy
animals

little boy (living) in the
neighbourhood

lullabies (sung) in village

child (folding palms) in
temple

pictures ‘in” a chart

(making) bread in toy
utensil

hair ‘in’ toy horse

mosquitos in the house

electricity in light switch

ISH samples

cat seated inside a location
in picture book

child inside house

child squishes plasticine
animal within one instant

clarified butter and salt in’
bread

pencil in hand

tea from container into
cup

cushion ‘in” toy sofa

toy cow in between two
plastic blocks on rod

doll in hospital

narrating incident that
happened ‘in” school

brother’s actions taped in
camera

pictures of blocks ‘in” box
lid

banana ‘in’ a tree

picture of hippo in hand

picture of snake ‘in” box lid

story in picture book

cord of toy phone around
(in’) neck

picture of rhino in array of
cards

ache in head
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TABLE 4.3 (continued) Selected Types of Contexts of Use: Containment
Expressions in the Hindi Input to MAN and ISH at tO

Broad context Linguistic form Specific context of use
of use for IN MAN ISH
Non-spatial mE (cont'd) language in which child is children getting into fights
reciting lullaby pictures ‘in” child’s
eating toffees at (‘in’) alater ~ knowledge [child
point recognizes pictures]

catching butterfly at (‘in’) a
later point

using the phone at (‘in’) a
later point

wearing slippers at (‘in’) a
later point

child getting off bed in a
little while

festivity in which fireworks
are lit

what is eaten at a meal

Spontaneous toy monkey in water crocodile in water
motion child in the temple child in mother’s lap
doll in a box plastic block in slot

electric current from
within light switch

tape recorder from within
which songs are heard

TABLE 4.4 Frequency of Containment Expressions in Child Hindi

ISH MAN
tl t2 tl 2
mE ‘in’ 24 (96%) 11 (47.8%) 30 (91%) 45 (98%)
andar ‘inside’ 1 (4%) 10 (43.5%) 3 (9%) 1(2%)
ghus ‘enter’ 0 2 (8.7%) 0 0
ghusaa ‘enter-Cause’ 0 0 0 0
Total: 25 23 33 46

Despite the few cases, the patterns are quite clear: Use of the different con-
tainment expressions by the children shows a similar pattern to that in the input.
The frequency of use of mE is higher than that of andar for both ISH and MAN
at time point 1 and at time point 2. The use of andar is relatively early in the case
of MAN and ISH even in this limited sample, if we apply the criterion of early use
once, spontaneously. But there is no evidence that the more specific term andar
is used more frequently by children than by adults at t1, such that, early on, they
produce a more balanced distribution of mE and andar than is found in the input.
At a later point in time (t2), ISH begins to produce more uses of andar, but a
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TABLE 4.5 Selected Types of Contexts of Use: Containment Expressions
Used by Two Hindi Children, MAN and ISH, at t1

Broad context of Linguistic Specific context of use
use form for IN
MAN ISH
Stative andar object inside plasticine bag
Spontaneous motion child inside house toy-train in block-like
object

Caused motion mE ball in lap puzzle piece in slot
belt inside basket
lipstick in eyes

Stative ball in market child (in picture book) in
pictures in book lap
snakes (live) in water rat (lives) in nest
plasticine toy in lap of 2nd toy fish (lives) in water
king (in picture book) on flowers on a bush

chair lentil soup in toy pan

fish (in picture book) in water ~ vegetables in toy pan

Spontaneous motion container in spread out skirt  child in lap
child in lap puzzle piece in slot
child in room train in water
doll on couch reptile in nest

clip from in hair

similar increase in the uses of andar is also observable in the input at the second
time point (t1). That is, any hypothetical preference for semantically specific forms
does not induce the children to overuse specific forms relative to the patterns
found in the input. The verb ghus ‘enter’ is also vanishingly rare, and ghus-aa
‘enter-CAUSE'’ is entirely absent in the children’s data.

Turning now to the contexts of use, we can investigate whether children tend to
be initially more restrictive in the range of contexts in which they use semantically
general containment expressions relative to adults. Tables 4.5 and 4.6 show the
contexts of use for containment expressions produced by ISH and MAN at t1 and
t2. There is no evidence that the use of mE is restricted to a limited set of contexts
at t1 in the data of either ISH or MAN. Rather, the range of contexts of their initial
uses of mE is comparable in diversity from the beginning to that found in adult
input at t0 (from a time point several months earlier; see Table 4.1), as well as to
their own production at a later time point, t2. Both children use mE in contexts of
caused and spontaneous motion to a goal as well as for describing static locations.
They also use mE for a range of Figure objects (ball, belt, toy lipstick, puzzle piece,
plasticine figure) and Ground objects (lap, basket, eyes, storybook, water). Interest-
ingly, despite the frequent uses of mE for nonspatial uses in the input to MAN, we
find no such uses in MAN’s own spontaneous production.
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TABLE 4.6 Selected Types of Contexts of Use: Containment Expressions
Used by Two Hindi Children, MAN and ISH, at t2

Broad context of
use

Caused motion

Stative

Spontaneous motion

Spontaneous motion

Caused motion

Stative

Spontaneous motion

Linguistic
form for IN

andar

ghus/andar

mE

Specific context of use

MAN

toys in location
(room/cupboard/house)

powder ‘in” face

curlers ‘in” fingers

curlers in hair

toy animals ‘in” book surface

salt in hand

pencil in hand

tea in toy containers

liquid (from) in cup

lid “in” bottle

character (in book) in water

one bear in lap of big bear

character (in picture book)
in boat

character (in picture book)
‘in” the stairs

child in bus

bear (in picture book) on
chair

lion (lives) in jungle

ducks (live) in water

boy (in picture book) on
scooter

toys in room

story in picture book

toy animals ‘in” book surface

cat in car
water (in picture book) in
flower

ISH

object inside room

mud inside room

nothing inside box of toy
stamps

object in region behind/
under chair

object under child who is
seated

toy inside train

child in space between the
back of a chair and the wall

toy car in region under
(washing) machine

brothers fight in school
child in swing

father in a plane
elephant in picture book

fish-shaped puzzle piece in
water

candle falling ‘in” the
outside

child (going) in(to) class

cockroach in nest

insect in tea
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Conclusions from the Hindi Data The Hindi data suggest that the strong form
of the specificity hypothesis is not tenable. The most general, and the most fre-
quent, containment form, the case-marker mE, emerges clearly as the preferred
choice for encoding containment in early child Hindi, and is used early (at t1) and
frequently. The spatial nominal andar ‘inside” does make an appearance at time
point 1 but is used rarely at that point in the data examined. The verb ghus ‘enter’
appears to be dispreferred, at least by our criteria, since it is used only twice at
time point 2 by ISH, and in one of these instances, the verb was used after it was
used by the child’s older sibling in the same recording session. The semantic speci-
ficity hypothesis would also predict that children undergeneralize more general
forms initially—for example, more at t1 than t2, using them only in highly con-
text-bound ways. Undergeneralization of a particular form relative to adult usage
is not always easy to demonstrate, since the child’s nonuse of a particular form in
a context where it might be used is not conclusive. However, the data show that
from the beginning, at t1, the children use mE quite productively—that is, not
restricted to a few contexts where it is repeatedly used. Nor does mE occur only
with a limited number of Ground-object denoting nominals. It is used in static
contexts (e.g., flowers arrayed all over a bush, vegetables in a toy pan) and dynamic
contexts (e.g., for caused motion as in putting a puzzle piece in a puzzle board;
spontaneous motion as in sitting in mother’s lap), and with nominals denoting a
variety of Ground objects (e.g., water, page in a book, mother’s lap, slot in puzzle
board). This finding echoes observations in Bowerman and Choi (2001) suggesting
that children have early abilities to generalize the meaning of relatively abstract
relational expressions that apply across a wide range of situations (e.g., in the use of
English particles such as in, up).

The only evidence for a restriction in the Hindi children’s usage patterns is
seen in the absence of nonspatial reference with the use of mE in the spontaneous
production of MAN, despite a number of such uses in the input at both t0 and t1.
Since spatial referents are physical objects that can be seen and observed, whether
they are two- or three-dimensional, whether they are small manipulable objects or
large places like rooms and houses, it is likely that the child is better able to map
labels onto them than onto less imageable notions of situations or points in time.

It is possible that the distribution of the various containment forms in the
child’s speech is just a reflection of the types of situations that were sampled. Per-
haps the rare occurrence of ghus, and only at t1, and the relatively infrequent uses
of andar (especially at t1) simply reflect the fact that the relevant opportunities for
their use did not arise in the recording session (cf. Gentner & Boroditsky, 2001,
p- 237). Further research is required to examine such a possibility. However, mE,
rather than andar or ghus, was used by the children in contexts where andar was a
possible lexical choice (e.g., static location of vegetables in a toy pan, putting puzzle
pieces in puzzle slots, animal running into nest), as for example in (19):

(19) bil=mE bhaag jaa-egaa.
nest=L.oc  run go-35g. Msc.Fut.
‘will run in the nest’
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This example from the child ISH (produced when she sees a cockroach on the
ground) provides some supporting evidence that children acquiring Hindi have no
strong preference for the forms with more restricted semantics.

Tzeltal Data

Tzeltal Input  Samples of input speech were extracted from the data for the two
Tzeltal children some months before t1 (t0 in Table 4.3).1 As in Hindji, the input
data from Tzeltal exhibits a number of containment forms used in a variety of con-
structions in both static and dynamic contexts, and with different types of Ground
and Figure object nominals. This is illustrated in the examples of input from adults
and from older children aged 4 to 8 years (examples 20 to 31, drawn not only
from t0 but also from t1 and t2 for both children). The elements with containment
semantics are in boldface type.

och—Intransitive

(20) [MET is child’s grandmother, the caregiver]
MET: yak. jich ya  x-och-O koel ~ini. [pointing]
yes thus ICP ASP-enter-3A°  DIR  this
“Yes, thus it enters descending here.” [road-building machine]

otz-es—Transitive

(21) CAL is a cousin of the two focal children, aged 5; CAN is another cousin]
CAL: ma x-a'w-otz-es-be-O ix a men antun me’tik
NEG ASP-2E-enter-CAUS-BEN-3A ACS there that Antun Mrs.
‘Don’t make it [puzzle piece] enter there any more for that Antun, Mrs.’

Specific Insert-Verbs—Transitive

(22) tik* “insert into container with definable entry place’
CON: ja' x-a™-tik>-O me  yax antz
! ASP-2E-insert-3A that green  woman
“You should ¢ik -insert the green one, woman.” [CON tells LUS how to
stack rings onto stick]

(23) Tut “insert between two supports’ [e.g., into mouth]
MET: ja'laj la  s-lut-O bel tz'i" te  paleta-e
I QUOT CMP 3E-insert-3A° DIR dog ART lollypop-CL
“She says the dog carried the lollipop away.” [lit: ‘she says the dog held-in-
mouth-between-parallel supports awaywards the lollipop’]

(24) ch’ik “insert parallel [i.e., long-thin-thing into others]
MET: majtek  la  -ch’ik-be-n y-ej i bojch, antz
notat.all CMP 2E-insert-BEN-1A 3E-mouth DEIC  gourdbowl, woman
“You didn’t insert the edge of this gourd bowl (in your mouth), woman.’

4Tzeltal input data included speech of siblings and cousins (age 4 or older) present in the inter-
actions, excluding only LUS, one of the children under study who was often also present in the
sessions for her cousin XAN.
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(25) lap “insert-thin-sharp thing’
MLU: ixtal men kuchilu ma me ’-lap-be-0 ta -sil
here that knife NEG if 2E-insert-BEN-3A PREP 2E-eye
‘Here that knife, don’t insert (it) [sharp thin thing] in your eye.

(26) xij “insert long thin thing parallel to others’
MAX: xij-a kajk’ ya x-tak’aj-O  tal waj  j-we-tik
insert-IMPfire. ICP ASP-dry-3A DIRtortilla 1E-eat.tortillas-Iplincl.
‘Insert [stick] [into] fire. The tortillas will toast for us to eat.’

Direction of Motion ‘Inwards™ ochel

(27) CGR: ma me “tuxan-be-ik ochel tz" in
NEG if 2E-make.fall-BEN-pl DIRenter PT
‘Don’t make him fall inwards then.” [toy man, looking into corral at
chickens]

Spatial Nominal—y-util “its inside’

(28) XUN (age 11)
och-an ta y-ut na-e
enter-IMP PREP 3E-inside house-CL
‘Enter to the inside of the house.’

Nominalized Containment

(29) XUN (age 11)
XUN: ay ya  s-na-ix s-tik>-el
EXIST ICP 3E-know-ACS  3E-insert-NOM
‘She already knows how to tik -insert them.” (rings onto stick)

(30) CAN (age 4):
ma (j)-na-ix y-otz-es-el a ini
NEG (1E)-know-ACS 3E-enter-CAUS-NOM DEIC this
‘(I) don’t yet know how to put this one in. [lit: its enter-CAUSE-ing]

Static (Adjectival) Context

(31) CON: pach-al-0
be.sitting.bowl.shaped.object-DIS-3A
It (a bowl-shaped object with corngruel in it) is sitting’

The frequencies of use of the different containment terms in the Tzeltal input
at t0 and t1 are summarized in Table 4.7. Children acquiring Tzeltal hear both gen-
eral verbs for “entering” events such as och and otzes, much more specific insertion
verbs such as lut, ch’ik, and tik” (and a number of others), and the spatial nominal
y-util. Among the specific insertion verbs there are 17 different roots, including
ch’ol ‘pour-liquid-into-container,” kap ‘insert-object-into-group,” baj ‘hammer-in,
matz'aj ‘get-stuck-in,’ tz'ot ‘twist-into-tight-fit, joy ‘put into encircling relation,
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TABLE 4.7 Frequency of Containment Terms in the Tzeltal Input [Roots Are
in Boldface]

Input stem LdS Lds XAN XAN
Total Total
t0 t1 t0 t1
Spontaneous motion
och ‘enter’ 30 (41%) 10 (14%) 40 41 (42%) 37 (54%) 78
matz’-aj ‘get.stuck in.mud’ 0 0 0 6 (6%) 0 6
Caused motion—general verb
otz-es ‘enter-CAUSE’ 1 5(7%) 6 27(28%) 0 27
Directional—general
och-el ‘inwards, entering’ 3 2 5 4 2 6
Caused motion—specific insertion verbs
chop 0 0 0 0 1 1
chup 0 0 0 0 2 2
ch’ik 0 0 0 0 5 (7%) 5
ch’ol 1 1 2 3 0 3
kap 0 1 1 1 0 1
kojk-on/kojk-ej 3 0 3 0 0 0
latz 0 1 1 0 1 1
lut 0 1 1 0 2 2
pach 2 0 2 0 1 1
puk’ 4 10 (14%) 14 0 7 (10%) 7
tik’ 3 34 (47%) 37 2 0 2
t'um(-an) 1 0 1 0 0 0
tz’ap 1 0 1 0 1 1
xij 0 0 0 0 6 (8%) 6
xoj 1 0 10 0 0
Stative/Nonmotion IN words
otz-es-el 0 0 9 (9%) 2 11
‘enter-CAUSE-NOM’
jul-el pierce-NOM’ 1 0 1 0 0 0
lut-ul “inserted. 4 0 4 0 0 0
between-AD]J’
pach-ajtik ‘in.bowl-AD].PLl 1 0 1 0 0 0
pach-al ‘in.bowl-AD]’
tik>-lay-el 0 0 0 0 1 1
‘insert-DIST-NOM’ 0 0 0 1 0 1
s-tik>-el “3E-insert-NOM’
tum-ul ‘inserted.in. 0 1 1 0 0 0
water-ADJ’ 2 1 3 0 0 0
xoj-ol ‘inserted-AD]’
y-ut/y-ut-il ‘its inside’ 1 0 1 0 0 0
NOUN 13 (18%) 5 (T%) 18 3 0 3
y-ol/y-ol-il “its middle/
between” NOUN 1 0 1 0 0 0

Total IN words: 73 72 145 97 68 165
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jul “pierce-into, jut “pierce-into,” lut ‘stick-in-between, pach ‘be-in bowl-shaped-
container, puk ‘mix-into liquid,” suk ‘put-in stopper, tik’ “insert into container with
opening,” tuman ‘immerse in liquid,” xij ‘insert long thing lengthwise,” xoj “put
single object into/around another.” Children hear these verbs used both in their
transitive forms and in their stative and nominalized forms.

The more general verb och ‘enter’ is also frequent, and for XAN is clearly the
most frequent. However, och is not as prevalent as the form mE in Hindi. Och
appears in a variety of syntactic forms (in intransitive form, in the directional
ochel, causativized as otz-es, nominalized in otz-es-el). Like mE in Hindi, the Tzel-
tal children also hear och used in metaphorical (temporal) contexts, as in:

(32) XUN (age 11)
ya  x-och-O kop i
ICP ASP-enter-3A fighting DEIC
“This fighting will enter [i.e., begin].

Turning to contexts of usage, we illustrate the types of contexts of use for the
different contaiment terms in the input at t0 in Table 4.8.

Table 4.8 shows that och (along with its causativized form otz-es) is not only the
most frequent containment term in the Tzeltal input, but it is also the most seman-
tically general, as measured by the range of different contexts of use.'> Och occurs
in canonical containment situations of objects going into containers (ball into shoe,
puzzle piece into board, frog into pot) and extends to tight containment (popbeads
into each other, string into/onto toy animal). It also occurs in situations where the
containment is two-dimensional (a split in a balloon) or involves movement into a
region rather than a container (ball under chair, chicken into house, child into cart,
child into place near the house where her brother is playing, person into house).
Och also extends to temporal (or metaphorical) contexts (child entering school,
work entering computer, child beginning (entering into) singing). A few static con-
texts are also represented with the nominalized form of otzes (otzes-el), and a num-
ber of noncontainment verbs co-occur with the directional ochel to indicate action
toward containment (put into, immerse in liquid) or into a contained region (into
house, between two things), or to express static events (looking inwards, smelling
inwards).

In contrast with the Hindi data, however, the Tzeltal input also contains a range
of other containment terms specialized to much more specific situations. A num-
ber of these occur in only one or two kinds of context in the data (vij for inserting
sticks of firewood into the fire, lut for carrying or sticking something in the mouth,
pach for wanting, carrying, or having corn gruel in a bowl, puk” for mixing corn
gruel in a bowl). Tik” “insert into container’ is the only specific verb that extends to
a variety of different kinds of contexts (puzzle piece into board, different objects
into pocket or bag), including to the metaphorical insertion of anger into the child’s

15We conjecture that child-directed speech from the older children (included as “input” in our
study) may have contributed to the skewing toward semantically general expressions in the
input.
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TABLE 4.8 Selected Types of Contexts of Use: Containment Expressions in
the Tzeltal Input to LUS and XAN at tO

Broad context
of use

Caused motion:

general

Caused motion:
specific

Caused motion +
direction

Spontaneous
motion

Linguistic form

for IN

otz-es

V + ochel +
y-ut(il)

ch’ol

tik’

kap

kojkon/kojkaj

pach

puk’

tuman + ochel
xojf

och

Specific context of use

LdS
toys into toy truck

toy animals

pouring water for toy animals

Alux got his father angry
(anger ‘inserted’)
insert self

pour water into container

telling child to hold it
upright, don’t spill
[corngruel in bowl]

carry [bowl of corngruel]
upright

mixing corngruel in water for

child
dog inserted self in water
frog’s head into shoe

Alux into school

children into school

permission to enter the
school

children entering house

ball into shoe

frog into pot, in book

owl into tree, in book

‘travellers into toy car

nothing in pot, in book

toy animal into truck

self into place where brother
is playing

toy into space between
coffee bag and wall

a load into truck

XAN

toy into bag hung around
child’s neck

ring onto finger

string onto toy car

piece into puzzle

doll’s head back into doll’s
neck

something into toy cart

toy animal, put away in
house

pouring water for toy
animals
pour water into toy cups

toys into blue sack
toys into toy bag

insert self in between
something (off camera)

about child going to school

tying string onto/into toy
animal

turkey into bucket

pop beads into each other

split in balloon

child into house

toys in back of toy truck

toy car’s tire into mud

puzzle piece into board

work into computer

doll's head into neck

something into cart
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TABLE 4.8 (continued) Selected Types of Contexts of Use: Containment
Expressions in the Tzeltal Input to LUS and XAN at tO

Broad context  Linguistic form Specific context of use
of use for IN
LS XAN
och, y-ol frog into water, in book —
och, y-ut frog into water, in book —
matz’aj — toy car stuck in mud

pretend announcement
that car is stuck in mud

Nonmotion otz-es-el — popbeads into each other
(nominalized or piece into puzzle
spatial noun) Jul-el child getting injection —
tik>-lay-el — toys into blue sack
V+ y-util dog smelling inside of pot, in  toy car’ inside place
book work inside computer
dog licks inside of pot, in
book
dog looking into pot, in book
Stative/ locative och-el — toy man looking in at the
chickens
lut-ul boy on deer’s antlers, in frog  —
book
pach-ajtik bowl with contents upright —
xoj-ol frog’s head into shoe —
tum-ul frog in water in picture book —
y-ut toy chicken thrown into the ~— —
house

dog in water, in book

y-util inside the little pot in book ~ —

father! While these terms (except for tik’) are used with far less frequency than och
and otzes, they are used reliably in these very specific contexts.

The spatial nominal y-ut(il) is not used much in XAN’s input data, and in LUS’s
data it is used mainly for one referent-inside the house. It also extends to inside a
corral and inside a pot, and to the region inside water. A second spatial nominal
y-olil “its middle/between’ is an occasional alternate for ‘between’ situations.

Tzeltal Child Data The data for the two Tzeltal children at time 1 and time 2
are summarized in Table 4.9. As in the case of Hindi, there are very few expres-
sions involving containment (a total of 28 tokens in 14 hours of recording), and
little diversity in the range of containment terms in the speech of the children
acquiring Tzeltal at time point 1. All of these containment expressions are used
in motion contexts, either spontaneous or caused. The verb used predominantly is
the general verb och ‘enter’ (21/28 utterances). The other verbs used occasionally
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TABLE 4.9 Frequency of Containment Terms in Child Tzeltal

LUS XAN

t1 t2 t1 t2
och ‘enter’ 8 (72.7%) 14 (73.7%) 13 (76.5%) 14 (58.3%)
otz-es ‘make enter’ 1(9%) 0 0 2 (8.3%)
ch’ik “insert [long thin thing parallel] 0 3 (15.8%) 4(23.5%) 4 (16.7%)
tik’ “insert [into container with 0 1(5.2%) 0 2 (8.3%)

opening]’

lut “insert between’ 2 (18.2%) 0 0 2 (8.3%)
y-ut(il) ‘its inside’ 0 1(5.2%) 0 0
Total no. of containment terms 11 19 17 24

TABLE 4.10 Selected Types of Contexts of Use: Containment Expressions
Used by Two Tzeltal Children, XAN and LUS, at t1

Broad context Linguistic Specific context of use
of use form for IN
LUS XAN
Caused motion otz-es puzzle piece
Caused motion ch'ik — firewood into fire
specific
lut dog taking child’s lollipop —
away in its mouth
Spontaneous motion och chicken into house tortilla into container
puzzle piece into puzzle firewood into fire
board water into container
chicken into yard into cart

girl into toy cart
bug into hole
fly into crack

fly under stool

include otz-es ‘enter-CAUSE’ (used once by LUS), as well as two semantically
specific insertion verbs: ch’ik ‘insert between’ (by XAN) and lut ‘insert tightly
between’ (by LUS). The spatial nominal y-util is not used at time 1 by either child,
in either static or dynamic contexts.

The data for t2, about five months later, show that by now, the children are
producing a somewhat higher number of containment expressions (n = 43 tokens
in 7.5 hours of recording). The use of och ‘enter’ remains high (28/43 uses), and the
number of uses of the caused motion verbs increases. These include the general
‘insert’ verb otz-es ‘enter-CAUSE’ and three specific verbs: ch’ik ‘insert between
parallel long thin things, lut ‘insert tightly between,” and ¢ik” ‘insert into container.”
The spatial nominal y-util makes an appearance in LUS’s data, but only in a single
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TABLE 4.11 Selected Types of Contexts of Use: Containment Expressions
Used by Two Tzeltal Children, XAN and LUS, at t2

Broad context of use Linguistic Specific context of use
form for IN
LUS XAN
Caused motion—general otz-es hand into puppet
corncob into pail of corn
kernels
Caused motion— specific ch’ik gum into mouth
bowl edge into mouth [of
baby|

making toy duck insert
her finger into its mouth

tik’ mud into container toy into cup
Spontaneous motion och flower into bucket make something enter
handle onto toy pail her hand into puppet
balloon into bag cows into box
something into car toy man into car
something over there toy into container
ring onto ring toy ribbon in cup
something entered over  into her drink
there

hand into puppet

Stative y-ut mother inside the
house

instance, in a static context. At both time points, the containment terms are used
by the children in ways that are contextually appropriate (Tables 4.10 and 4.11).

Conclusions from the Tzeltal Data We have seen that the children’s pre-
ferred form for talking about containment in Tzeltal is neither the unconflated
general form y-util ‘its-inside” nor the very specific verbs ch’ik, lut, tik’. Rather
it is the general verb of spontaneous motion into containment, och ‘enter, which
appears early and is used frequently at both t1 and t2. This is followed by the
specific ‘insert” verbs ch’ik, lut, and tik’, while the spatial nominal y-util emerges
late.

Perhaps it is the case that Tzeltal children show a preference for specificity in
a different way—perhaps they undergeneralize och ‘enter’ initially, and use it only
in highly context-bound ways. However, as shown in Table 4.10, the use of och
is already quite productive at tl, occurring with nominals denoting a variety of
Ground objects (e.g., container, cart, crack, stool, hole, house, yard, puzzleboard)
and Figure objects (e.g., tortilla, water, bug, fly, girl, puzzle piece, chicken). Nor
do we find the opposite pattern, with children overgeneralizing the very specific
verbs. Verbs such as tik” and lut are used appropriately, suggesting that children
are respecting the selectional restrictions of these very specific verbs. A similar
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finding is reported by Choi and Bowerman (1991) for Korean children’s early uses
of semantically specific verbs (e.g., put into loose- vs. tight-fitting containment).

The preference in Tzeltal for och over specific verbs like tik’, ch’ik, etc., seems
to confirm the conclusion drawn from the Hindi data that the strong form of the
specificity hypothesis is not supported. Taken in conjunction with the Hindi data,
this might suggest strong support in favour of a position that children prefer more
frequent and/or semantically general forms over more specific ones. However, the
Tzeltal children’s earlier and more frequent use of the very specific verbs (ch’ik,
lut, tik’) relative to the more general spatial nominal y-util suggests that children
do not always prefer general, frequent forms either. While the frequency of the
specific verb tik” in the input appears to be high (34 times in LUS’s t1 data), in
fact this is true for only one of the children and is due to the particular activity of
playing with a puzzle board. But the frequency with which y-util, a general term,
is used in the input is as high as or higher than the frequency of each of the specific
verbs for both children. Based on input frequency alone, we might expect that the
specific verbs and the spatial nominal should be used with roughly comparable
frequencies by the children. However, we found that the specific forms were used
more frequently than y-util, which was the least frequently used form for both
children. The minimal use of y-util (and possibly, of Hindi andar) might be related
to the fact that, like English inside, y-util is an optional, extra-specific manner of
expressing location at the inside of a space construed as a container. This optional
specificity contrasts with the obligatory specificity in the Tzeltal transitive verbs: In
the latter case, if the situation is one captured by a specific verb, the specific verb
will almost always be used.

Further, a number of the semantically specific verbs that share the semantic
space of containment with och and otzes are also very early in the child data. One
might want to argue that the specific verbs are used so infrequently in the children’s
data that we can dismiss them, that they are perhaps just frozen expressions. Given
the nature of our data (naturally occurring production) we cannot entirely rule this
out. However, each of these verbs is also infrequent in the input speech, and for a
good reason: Their specificity means that they apply in a very narrow range of situ-
ations, and unless those situations arise in the sessions being filmed, the verbs will
not appear. In another sense these verb types are not so infrequent: In the input
data a total of 16 semantically specific transitive verb roots are used (as well as one
intransitive: matzaj ‘to be stuck in mud’); they appear also in stative and nominal-
ized forms. In both the children’s speech and in the input speech, these verbs crop
up whenever the relevant well-defined kind of situation occurs. The fact that these
not very frequent verbs are acquired early suggests that there is in fact something
salient about a verb used in only one or two different contexts, if those contexts
happen to be ones important to a child.

GENERAL DISCUSSION

Our study shows that children talking about containment use relatively abstract
relational forms early, irrespective of their syntactic category (case markers, verbs,
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or spatial nouns or adjectives), and they produce them frequently and in varied
contexts of use. The general case-marker mE is used more than all other forms in
Hindi, while in Tzeltal, the general verb och ‘enter’ is used more than the specific
verb forms, even when the latter are pooled together. A semantic specificity prefer-
ence does not play a strong role in children’s acquisition of containment expressions
in Hindi and Tzeltal. Children do not associate semantically general expressions
with concrete, narrowly specified event schemas for a protracted period of their
development. Any preference for sticking to very narrow, object-specific schemata
in the use of a relational word, if it exists at all, must occur quite early and be
relatively short-lived. Children appear capable of creating quite general relational
categories at an early age: mE is used appropriately and productively in Hindi child
language as early as 20 to 21 months. The only restriction we observed is in a lack
of extensions of mE to the temporal domain.

Whereas children can generalize rapidly, our crosslinguistic comparison also
shows that they are not driven by a global preference to construct a semantically
general category of containment. In this respect, our findings echo the observa-
tions in Choi and Bowerman (1991) showing early, language-specific categorization
of motion events in children acquiring English and Korean. Hindi children appro-
priately use very general terms such as mE which abstracts away from the distinc-
tion between stative and (caused) motion events, while Tzeltal children accurately
restrict use of the general verbs och and otzes to spontaneous and caused motion
contexts, respectively. Children are also appropriate in their use of the Tzeltal
“insert” verbs which distinguish between very specific varieties of containment.
The types of overgeneralization errors that one might expect if children were moti-
vated by a tendency to create a general category of containment are not attested in
these data. (See Narasimhan, 2005 for similar arguments regarding the semantic
category of “Agent.”)

It might be argued that early use of semantically specific verbs in Tzeltal con-
stitutes evidence for a semantic specificity preference. For instance, despite the
paucity of specific “insertion” verbs in the data, Tzeltal children are using several
distinct IN verbs (och, otzes, lut, ch’ik) at an early age, which is compatible with
the findings for Tzeltal verbs in other semantic domains. Semantically specific
verbs are an important part of the vocabulary of Tzeltal children from their first
productions at age 1;6 (Brown, 1998; see also Narasimhan & Gullberg, 2006). De
Le6n (1999a, 1999b, 2001, this volume) reports similar findings for children learn-
ing the closely related language Tzotzil, and Tardif (2006) reports the same for
Chinese. A psychological explanation for the early acquisition of semantically spe-
cific verbs in languages like Tzeltal, Tzotzil, and Chinese was proposed by Gentner
and Boroditsky (2001), who relate the early use of semantically specific verbs in
these languages to the fact that such verbs refer to coherent event schemata that
are more highly individuated and hence relatively perceptually salient for children.
Further, as pointed out in Brown (1998), Tzeltal children’s early use of specific
verbs might be attributed to the highly differentiated patterns of lexicalization in
Tzeltal (Brown, 1994, 2001) rather than to any semantic specificity preference.
Faced with a rich set of forms encoding fine distinctions in one semantic domain
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after another, children acquiring Tzeltal may learn early to be conservative in gen-
eralizing the meanings of new forms.

Rapid, error-free generalization of language-specific semantic categories, as
shown in our study, is something of a paradox. As many researchers have pointed
out, the elements of a situation that are encoded by a relational expression are not
easily inferred, suggesting that there might be a protracted period of learning char-
acterized by restricted patterns of generalization and/or early errors. To resolve
this paradox, Bowerman and Choi (2001, p. 497) suggest that “children construct
spatial semantic categories over time on the basis of the way they hear words used
in the input” but they also draw on “perceptual sensitivities and conceptual biases
they bring with them to the task.” In the process of acquiring the meanings of
words, children “do not waste time on crazy possibilities and have some sense of
what properties of situations are likely to matter” (Bowerman & Choi, 2001, p.
503). At the same time, characteristics of the language influence children’s con-
struction of semantic categories as well, including the frequency with which given
words are used in the input, the consistency of the range of referents for which the
words are used, the number of words used to label a particular semantic domain,
and the degree of overlap in the referents for which different words are used (Bow-
erman & Choi, 2001, p. 498). Such a multifactorial account may not only explain
the early and rapid acquisition of terms in the domain of containment in children
learning different languages, but also children’s sensitivity to the different factors
that influence semantic category construction in their language (see Narasimhan
& Gullberg, 2006). Further research is required to identify the relative contribu-
tion of the different factors that influence vocabulary acquisition in children learn-
ing different languages.
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Personal Tribute

LEONARD TALMY

t is a pleasure to add to the thanks that will be accruing in this volume
for Melissa Bowerman. Melissa’s work and mine have been interacting for
decades now—over the same period that we have been friends.

In our earliest interactions, Melissa’s work showed that the overgeneralizations
in the motion sentences of children acquiring English often follow the character-
istic typological pattern that I had found in English for representing an event of
Motion. In this pattern, the verb expresses Manner or Cause, while the satellite
that follows it expresses Path. And Melissa found her children saying things like
“Don’t hug me off my chair” and “T'll jump that down” (about to jump onto a mat
floating atop the tub water and force it down to the bottom). Melissa’s corroboration
of this pattern in such basic cognitive processes as the unselfconscious semantic—
syntactic creations of children provided my first reassurance that the typology I
was working on might have some psychological validity.

All along, Melissa has been a leader in the art of perceiving fine distinctions in
semantic domains, notably that of space, and of determining how languages pack-
age them in different ways. Her work on how languages variously group together
fine-grained concepts in the collective semantic area of containment, support,
attachment, and girding stands out in this regard. Her work in teasing such distinc-
tions apart has helped my own in this area, and most recently has amplified my lat-
est paper on the fundamental elements of spatial schemas across languages. In this
vein, Melissa’s unsinkable efforts to ferret out the ineffable distinctions between
the two Dutch prepositions op and aan yielded a result that addressed my work
on force dynamics. Thus, she found that, while both forms indicate spatial contact
between a Figure and a Ground, op indicates a Figure supported comfortably in
what is conceptualized as a natural rest state through its contact with a Ground,
whereas aan indicates that the Figure is being actively maintained against gravity
or other pulling force through its contact with the Ground. Accordingly, flesh is
said to be op the bones of a live person, but aan the bones of a dead person.

133



134

ROUTES TO LANGUAGE

Later, Melissa formulated the strongest challenge to the view that, in certain
conceptual domains such as that of space, there is a universally available inven-
tory of fundamental conceptual elements that combine in different arrangements
to form the schemas found in different languages. She proposed, on the contrary,
that languages show differences in their spatial schemas idiosyncratic enough that
they could not be traced to any universal elements. Accordingly, children acquir-
ing such languages could not have any innate or prelinguistic advantage in learning
the morphemes with such idiosyncratic elements and must rather learn them the
hard way, purely from observation of adult usage. Since I did and do hold with the
existence of a universally available inventory of basic spatial schematic elements,
Melissa and I differ on this issue. Perhaps it is impolite to disagree with the per-
son one is in the midst of praising. But I include this disagreement here because
the strength of her evidence and arguments for the nonuniversalist position have
forced me to refine the tenets of the universalist position and to better define
where universality might hold and where open-ended language differences might
enter.

It has been a pleasure over the years to discuss with Melissa the wonders and
mysteries of language—as well as of philosophy, life, and the concerns that enter

a friendship.
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JIDONG CHEN

her on the Event Representation project has been one of the most crucial

events in my life. Melissa is a real mentor, a model scientist, and she has
been a mother and friend to me. She has so many amazing qualities that I hold in
great respect and awe. I am blessed to have been her student—I have learned so
many invaluable lessons from her both in academics and in life. Through her, I
have come to realize what I want to do, and can do, as a researcher, teacher, and
human being.

She is so famous but so modest, caring, and encouraging. That was my first
impression of Melissa even before I started my graduate studies under her super-
vision. I was struck by her candor and warmth in her e-mails. She has always been
an unfailing source of support during my years of study at the Max Planck Institute
for Psycholinguistics in Nijmegen.

She led me into the extremely interesting field of first language development
and cognitive development from a cross-linguistic perspective. Spatial relations,
cutting and breaking events, and placement events—she presented a fascinat-
ing world of linguistic diversity and early language-specific learning! She totally
changed my view of linguistic research: Never be wed to theories, look at real data
(especially crosslinguistic data), and let the data speak. Be prepared to do fastidi-
ous work on the data, be extremely careful in the interpretation of the data, and be
open to alternative explanations for the data.

Melissa Bowerman is an amazing teacher: She always treats students as equals
and engages a great amount of time and effort to help. She has infinite patience
with questions, puzzles, doubts, and frustrations. So many times she walked me
through the theories and the statistics again and again until I fully understood; so
many times she looked at my data line by line together with me, seeking the pat-
terns; and so many times she read my draft papers again and again, and each time
she filled every page with detailed comments and suggestions. She is sharp and
critical, yet she always delivers her criticism in a very kind—and convincing—way.

! ife is a string of events, and knowing Melissa Bowerman and working with
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She listens to students’ ideas, even when they are very immature and fragmentary,
and she manages to provide immediate insights that untangle the mess of those
ideas. She is a perfectionist: Truthfulness and precision in regard to the data are
what I learned most from her. Whenever I felt stuck in my research, discussion
with her always pointed me to a new horizon; whenever I was in despair, she pro-
vided strength and hope.

In addition to all her amazing qualities as a researcher and teacher, Melissa is a
selfless, loving person. She cares not only about her students” academic growth, but
also about them as people. When I had difficulties living in a foreign country (visa
problems, culture shock, financial crises), she always lent a hand.

I see in Melissa all the admirable merits of a human being: intelligence, faith,
integrity, diligence, perseverance, discipline, and selflessness. She is always young
and full of curiosity and love. She is true to science, to others, and to herself. I, like
many others, owe a debt of gratitude and great admiration to this incomparable
scientist. Thank you, Melissa!



Personal Tribute

WILLIAM CROFT

elissa is one of those very special people that one feels very lucky to

E \ i 1 have met. I first met her nearly 20 years ago when she gave a talk at the

University of Michigan, and we immediately became good friends. A

couple of years later, we were together at a workshop in Santa Barbara and talked

together about many things over the course of the workshop. Since then we have

crossed paths all over the world, including a drive up the California coast to a

workshop, and bird watching outside Taipei after a conference. At a critical time in

my career, Melissa invited me to spend several months at the Max Planck Institute

for Psycholinguistics in Nijmegen, where she worked. I will always be grateful for
her generosity, support, and friendship.

Melissa is a scholar who has quietly but firmly changed the way we think
about language, language acquisition, and the relationship between language and
thought. I do not need to talk about her intellectual achievements; they are well
known, and are reflected in her influence on the authors and in the contributions
to this volume. What has always impressed me is Melissa’s calm but insistent ques-
tioning of even her strongest intellectual opponents in conferences and talks: The
most devastating critiques are presented in the simplest and sincerest fashion,
which is often far more effective than polemicism. Melissa has a spirit of objec-
tive inquiry in understanding matters both linguistic and personal, both of which
often evoke strong emotions in all of us. She once told me she attributed this to her
anthropological background, both in family and education.

But Melissa is also a warm person, willing to see the humor in any situation. For
example, she often recalls a time when she came to Manchester to work with me
on a paper. I had fallen victim to one of those British colds, which after striking,
lingers for weeks in a debilitating cough that prevents you from sleeping. Melissa
herself unfortunately was laid low by a scallop in the previous night’s dinner. So
we worked on our paper, Melissa lying down and unable to get up, and I in a chair,
unable to lie down for fear of coughing my head off.
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The fields of linguistics and psychology, and their intersection in language
acquisition, owe Melissa a huge debt. Those of us who know her personally owe
her an even bigger debt.
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in Event Representations

WILLIAM CROFT

University of New Mexico, Albuquerque

ARGUMENT LINKING AND EVENT
REPRESENTATION: A FIRST ATTEMPT

causal-aspectual structure of events. It is almost universally accepted that

both the causal and aspectual structure of events is relevant to grammat-
ical analysis. The aspectual structure of events, called lexical aspect or by some,
Aktionsart—others restrict this term to aspectual derivational morphology—inter-
acts with grammatical aspect. Some linguists also argue that the aspectual struc-
ture of events influences argument linking—that is, the assignment of participants
of events to clausal NP roles (Subject, Object, Oblique). The causal structure of
events, or more generally the force-dynamic structure of events (Talmy, 1988),
also influences argument linking. Some linguists, including myself, have argued
that causal structure is the primary determinant of argument linking (Croft, 1991,
1998a, 1998b). These arguments are briefly recounted here, in order to motivate
the topic of this chapter.

Most discussion of the argument linking question defines the semantic partici-
pant roles in terms of a small set of thematic roles (case roles in the early literature),
such as agent, instrument, and patient. It has long been recognized that there
are serious problems in defining thematic roles sui generis. Among the problems
usually offered are the disagreements in the literature on the number of thematic
roles and their definition. The chief criticism of thematic roles is that they can-
not be defined independently of the events in which they occur. For this reason,
most current approaches to argument linking define thematic roles in terms of
their position in event structure, at least in principle. Once that is done, however,

1’ n this chapter I describe a three-dimensional model for representing the

139



140

ROUTES TO LANGUAGE

thematic roles are almost always taken as the input to the linguistic theory of link-
ing semantics to syntax in argument structure.

These are undoubtedly major problems with thematic roles, but thematic roles
suffer from an even more serious problem from a grammatical point of view. Even
in the clear-cut cases of the most widely accepted thematic roles, there is no simple
mapping from the thematic roles to syntactic roles. This fact is illustrated with the
thematic roles of agent, instrument, and patient and the syntactic roles of Subject,
Object, and Oblique in 1-3:

(1) agent: a volitional being that brings about a change

a. Subject: Tommy drove the car.
b. Oblique: The food was eaten BY RACCOONS.
c. Object (see below): Hilary persuaded WILLARD to retire.

(2) instrument: an object under the control of an agent that brings about a
change

a. Oblique: Ellen cut the salami wWiTH A KNIFE.
b. Subject: ThE KEY opened the door.
c. Object: I used A KNIFE to cut the knot.

(3) patient: an object that undergoes a change of some sort

a. Object: The man cleaned THE cAR.
b. Subject: TuE Book was banned by the authorities.
c. Oblique: She nibbled AT THE CARROT.

All of the three thematic roles can occur in all of the three syntactic roles
in English. Arguably, agents do not occur as Objects. The example in lc is usu-
ally analyzed as a “causee” role in the periphrastic causative construction. This is
because Willard is functioning not just as the agent of the event of retiring, but also
as the causee of Hilary’s persuasion. However, Willard’s two-sided thematic role is
just another manifestation of the problem of defining thematic roles.

As a consequence of the many-to-many mapping between thematic roles and
syntactic roles, and the continued reliance on thematic roles, theories of argument
linking have to resort to additional devices to get the linkings right. The thematic
roles have to be given additional properties, such as a ranking in a thematic role
hierarchy and the designation of privileged roles (e.g., macro-roles, proto-roles,
designated arguments, “most prominent role,” and so on; see Croft 1998a for fur-
ther discussion). But these additional properties are not derived from event struc-
ture, and in some theories, they are not even semantically motivated.

The approach advocated in Croft (1991, 1998a, 1998b) exploits further proper-
ties of event structure which offer a simple theory of argument linking. The cru-
cial difference between this approach and others is that participant roles are not
defined in terms of absolute positions in event structure but by the relative posi-
tion of participants in a single event. For example, in all of the transitive examples
in 1-3, the Subject participant “acts on” the Object participant: Tommy acts on
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the car, Hilary acts on Willard, the key acts on the door (by unlocking it), T act
on the knife, and the man acts on the car. This relative relationship of partici-
pants is described as transmission of force and more generally as a force-dynamic
relationship by Talmy (1976, 1988), whose semantic analysis inspired this model of
argument linking. In the intransitive examples, there is no Object argument, only a
Subject argument, which therefore does not violate the principle that Subject acts
on Object. This is true even of the passive construction in 3b: Even though the
Subject is the patient, the agent is not the Object.

The sequence of participants acting on other participants sets up a causal chain
of the participants in the event. It is this causal chain that forms the semantic
structure that is relevant to argument linking. A four-participant causal chain is
illustrated in example 4 (adapted from Croft 1991:177), with the representation
proposed in Croft (1991):

(4) Sue broke the coconut for Greg with a hammer.
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CAUSE CAUSE CHG-ST STATE BENEF.

e o e S e > () ——— (o) —— > o

break P

Sbij A.Obl Obj S.0bl

Sue hammer coconut (coconut) (coconut) Greg

Line 4a gives the decomposition of the event into the segments of the causal chain.
This decomposition of the event follows a long tradition. Line 4b gives the causal
chain itself, for those segments involving two participants. The change-of-state and
resulting state segments involve only one participant, which is indicated by paren-
thesized points in the chain. Line 4c introduces another critically important ele-
ment of semantic structure, the part of the causal chain that is denoted or profiled
(Langacker, 1987) by the verb (here, break). The semantic representation in (4) is a
frame-semantic representation: A word such as break denotes or profiles a concep-
tual structure that itself assumes a larger conceptual structure as its background
or frame (for arguments in favor of a frame semantic representation, see Fillmore,
1982, 1985; Croft & Cruse, 2004, chapter 2). Thus, the semantic representation
has two parts: the frame structure as a whole, and the part that is profiled. In a
frame-semantic model, both the profile and the frame are part of the meaning of
a linguistic form.

The causal chain that forms the verb’s semantic frame and the part of the causal
chain that is profiled by the verb determine the linking to syntactic roles found in
line 4d (the arguments in 4 are listed in line 4e). All argument linking is governed
by a small number of universal linking rules. (1) The Subject and Object partici-
pants delimit the profiled part of the causal chain. (2) The subject is the initiator
and the Object the endpoint of the causal chain. (This is the principle described in
the discussion of examples 1-3 above.) Thus, Sue is Subject and coconut is Object.



142

ROUTES TO LANGUAGE

(3) Oblique roles antecedent to the Object in the causal chain are linking to an
Antecedent Oblique case marking (for example, hammer is governed by with), and
Oblique roles subsequent to the Object are linked to a Subsequent Oblique case
marking (for example, Greg is governed by for).

The third linking rule requires a division of case roles into antecedent and
subsequent roles. This division is largely respected by the world’s languages: Case
markings (including prepositions and postpositions) are often polysemous, but
they group together either antecedent roles only or subsequent roles only, with few
exceptions (see Croft, 1991, chapter 5). In English, the antecedent markers include
with, by, of and nonspatial (metaphorical) uses of from and out of. The subsequent
markers include to, for and spatial path prepositions.

The linking rules apply straightforwardly when there is a clear asymmetrical
causal (force-dynamic) relationship between participants, as with the traditional
agent-instrument-patient thematic roles. In many cases, however, the relationship
between participants is not clearly force-dynamic, or not clearly asymmetrical. In
these cases, noncausal relations are generally construed as asymmetric relations
in a consistent fashion, and argument linking then follows the linking rules given
above.

One example will have to suffice here, the locative alternation:

(5) Jane sprayed paint on the wall.

CAUSE CHG-ST STATE
S 3 —
90090000000900000 ¢y $000000000000000 L L Loy Ly Ly
Sbj Obj S.0Obl
Jane paint wall

(6) Jane sprayed the wall with paint.

CAUSE CHG-ST STATE
e s e 5 (e) — e
X 3 3E e P B3 Spray#ﬁ#ﬁ####ﬁ#¥?iﬁ##¥$*{#*###*ﬁﬁ*####ﬁ######ﬁ####
Sbj A.Obl Obj
Jane paint wall

The paint functions as the Figure in the locative relationship with the wall, which
functions as Ground (reference point). The Figure-Ground relationship is a loca-
tive one, not a causal one, but in this example, and in languages more generally,
the Figure is conceptualized or construed as antecedent to the Ground, hence
the arrangement in the causal chains in (5) and (6). The verb spray, however,
profiles a different segment of the causal chain in the two examples (in other
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languages, overt derivational morphology distinguishes the two verb profiles). The
profile determines the different assignment to Object, and consequently the use
of the subsequent Path preposition on for wall in (5) and conversely the use of the
antecedent preposition with for paint in (6). The possessed-possessor noncausal
relation is also generally construed asymmetrically. Thus, the linking rules are
universal—they hold across languages—but they are not global—they do not hold
across all predicates, without further conventions of semantic construal of non-
causal relations between participants in an event.

Further empirical evidence supporting the force-dynamic theory of argument
linking is presented in Croft (1991, 1994, 1998a); see also Luraghi (2003). The
force-dynamic theory is supported by much cross-linguistic evidence and by pat-
terns of argument linking across a wide range of semantic classes of predicates.
The central role of force-dynamic relations between participants in events for
argument linking appears quite secure. In fact, the evidence presented in the cited
works indicates that aspect plays almost no role in argument linking. However,
there are serious problems with the semantic representation used in Croft (1991)
and illustrated in (4).

The force-dynamic theory of argument linking separates causal and aspectual
structure. But the representation in (4), (5), and (6) conflates causal and aspectual
structure. Only two types of segments in the causal chain are distinguished in line
4b: A link headed with an arrow and a link designated by a line. The line indicates
a noncausal relation, such as the resulting state in (4) or the spatial relations in
(5) and (6). But the arrow indicates either a force-dynamic relation, such as that
between the hammer and the coconut in (4), or a process, such as the change of
state of the coconut in (4) or of the paint in (5) and (6). Thus, causal and aspectual
subevents are conflated.

As a result of this conflation of aspect and causal structure in Croft (1991),
some participants occur in more than one place in the so-called causal chain. This
fact is represented by the parenthesized nodes representing the same participant
in the chain. This representation appears somewhat ad hoc, but it may be justified
(after all, other linguistic representation systems allow for multiple representations
of the same entity). However, it causes serious problems for the linking rules. For
example, if the coconut’s role in the breaking event in (4) defines the endpoint of
the profiled part of the causal chain, why does it extend all the way to the result-
ing state segment of the chain, instead of ending at the change-of-state segment or
even the causal contact segment? It appears that the endpoint of the causal chain is
at least partly stipulated (although it does fit the meaning of the verb break, which
entails the resulting state).

A third problem with the representation in Croft (1991) is that the aspectual
distinctions it makes are minimal. Only the state-process distinction is made. While
this might suffice for argument linking, it cannot be an adequate representation of
verbal aspect, which is an intricately complex linguistic semantic phenomenon.

A final problem with the representation is how causation is analyzed. In exam-
ples (4), (5), and (6), causation is analyzed as a transmission of force relation from
one participant to the next in the causal chain; that is, causation is one participant
acting on another participant. But the general philosophical analysis of causation
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is of one event causing another event. This is not simply a philosophical artifice.
Participants have to do something in order to act on other participants: In many
events, being acted upon means undergoing some event. Other linguists working
on event structure have developed models of event representation that do dis-
tinguish aspect and causal structure, and treat causation as occurring between
events. Two examples of representations that separate causal and aspectual opera-
tors are given in (7) and (8):

(7) Jane dried the plate.

[ [ Jane ACT ] CAUSE [ BECOME [ plate <DRY> | | |
(Rappaport & Levin 1998, p. 107, with individuals supplied for variables)

(8) Sally removed the book from the table.

[do” (Sally, @)] CAUSE [BECOME NOT be-on’ (table, book)]
(Van Valin & La Polla, 1997, p. 109)

The representations in (7) and (8) do not represent the force-dynamic causal
chain, and extracting the causal chain from these representations is not a simple
process (Van Valin & La Polla have a complex mechanism to derive argument link-
ing that does not utilize force-dynamic relations between participants). However,
the representation in Croft (1991) does not capture the fact that events cause other
events, as well as conflating causal and aspectual structure. In sum, while the basic
generalization in Croft (1991)—that force-dynamics and verb profile determine
argument linking—appears to be empirically valid, the representation therein is
inadequate to capture that generalization or other relevant properties of verbal
semantics such as aspectual structure.

The remainder of this contribution presents a new analysis of verbal seman-
tics that solves the representational problems presented above: It clearly separates
aspectual and causal structure, it provides an unambiguous way to define a verbal
profile, it provides a rich model of aspectual representation, and it represents both
participants acting on other participants and events causing events. The starting
point is an analysis of verbal or lexical aspect, which is presented in the following
section. Once an adequate representation of verbal aspect is constructed, causal
structure is integrated into the representation in the section on “Causal Structure
and Aspectual Structure” below, producing a more complete representation of the
major elements of verbal semantics that are relevant to grammar.

ASPECT: TOWARD A SEMANTIC REPRESENTATION

Lexical Aspectual Types (Construals)

The category of aspect is a notoriously vexing one (for a general survey up to 1990,
see Binnick, 1991; for a survey of more recent literature, see Sasse, 2002). Com-
rie defines aspect as presenting “different ways of viewing the internal temporal
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constituency of a situation” (Comrie, 1976, p. 3). This broad definition is essentially
correct, but when we turn to specific manifestations of aspect, things get more
complicated.

Aspect is manifested both grammatically and lexically. Grammatically, many
languages possess inflectional or periphrastic distinctions that modify “the in-
ternal temporal constituency of a situation,” such as the distinction between Pro-
gressive and Simple Present in English, the distinction between Preterite (Aorist)
and Imperfect in several Indo-European languages, and the distinction between
Perfective and Imperfective in Russian. Grammatical aspect has been very difficult
to define. One reason for this is that the semantic interpretation of the grammat-
ical aspect categories often varies with the class of predicates (verbs and predicate
adjectives and nominals) with which they are combined. This variation is generally
attributed to differences in the lexical aspect (sometimes also called Aktionsart)
of different classes of predicates. Lexical aspect is usually taken to be the inherent
temporal structure of a situation: Some situations such as being an American are
“naturally” enduring states, while others such as a window breaking are “naturally”
punctual processes, and so on.

Most semantic analyses of lexical aspect take as their starting point a classifica-
tion attributed ultimately to Aristotle but usually given in the form presented by
Vendler (1967). Vendler distinguishes four types of lexical aspect, based on three
semantic features: stative/dynamic (process), durative/punctual, and bounded/
unbounded (or telic/atelic; aspect terminology is also notoriously ambiguous and

overlapping):

(9) States: stative, durative, and unbounded (be American, be polite, love)
Activities: dynamic, durative, and unbounded (sing, dance)
Achievements: dynamic, punctual, and bounded (shatter; reach [the
summit])

Accomplishments: dynamic, durative, bounded (cross [the street], read

[the book])

States describe situations or events! that do not change over time (stative). The
states that Vendler describes are also extended in time (durative) and do not have a
“natural” endpoint (unbounded or atelic). Activities describe situations that involve
change over time (dynamic/process), but in addition are unbounded and durative.
Achievements also describe processes, but they describe a change of state that is
instantaneous or at least conceptualized by the speaker as instantaneous—that is,
occurring in just one point in time (punctual). The punctual change of state ends
in a resulting state—for example, the shattered object or being at the summit.

! The terminology used in aspect analyses is hopelessly confused. A term such as event, for
example, is used not just for the superordinate category (as in the common phrase event struc-
ture) but also for bounded processes in general and for achievements in particular. Of neces-
sity I have chosen certain terms with one particular sense. Since event is used widely in the
superordinate sense in the literature on “event structure” and argument linking, I have chosen
that usage here, but also use the term situation suggested by Comrie (1976).
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Accomplishments are processes that lead to a “natural” endpoint such as arriving
at the other side of the street or the end of the book. They are durative, but in
the process they “proceed toward a terminus” (Vendler, 1967, p. 101); later work
describes this procession as an incremental progress (Dowty, 1991).

In fact, the relationship between verbs and lexical aspect is not one of simply
assigning verbs into lexical aspect classes. Dahl (1985) puts it succinctly in his dis-
cussion of the relationship between grammatical aspect and lexical aspect:

...in addition to the fact that some aspectual notions are expressed by morpho-
logical means in some languages, it is also true for all languages that verbal
lexemes differ in their ‘aspectual potential’...As often happens, the theo-
retically nice distinction [between ‘grammatical” and ‘lexical” aspect] turns out
to be rather difficult to apply in practice. To start with, we encounter the prob-
lem of separating out the ‘inherent aspectual meaning’ from contextual influ-
ences—alfter all, every occurrence of a verb is in a definite context, and there
is no obvious way of determining what a ‘neutral aspectual context” would be
like. Also it turns out that there is an astonishing flexibility in how individual
verbs may be used. (Dahl, 1985, pp. 26-27)

That is, a predicate does not inherently belong to a single aspectual type.
Instead, it has the potential to be conceptualized or construed in multiple aspec-
tual types (which we will also call construals). Moreover, one cannot assume that
one of the aspectual types or construals is the “basic” one, although much dis-
cussion (including the discussion below) tends to assume this at least for con-
venience of exposition.

In addition to the flexibility of verbs that Dahl observes, it is clear that Vendler’s
classification of aspectual types requires revision. We briefly summarize the major
problems with the Vendler classification here.

Stative predicates such as know, see, or remember (Vendler, 1967, p. 113-119)
are construed as (transitory) states when they occur in the Simple Present:

(10) I know how to do this.

(11) I see Mount Tamalpais.

(12) I remember her.
But they can also be construed as achievements in the past tense:

(13) I suddenly knew the answer.
(14) I reached the crest of the hill and saw Mount Tamalpais.
(15) I instantly remembered her.
Vendler describes see and know as having two senses (Vendler, 1967, p. 113).
However, the two “senses” depend on the grammatical context (tense-aspect con-

structions such as Simple Present or Past, further supported by adverbials such as
suddenly or instantly). Instead, it is more accurate to say that see and know, and
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in fact English perception and cognition predicates in general, have an aspectual
potential to be construed as either a state or an achievement in the appropriate
semantic and grammatical context. Thus, state, achievement, and so on are not
aspectual types of predicates but aspectual types or construals which different
predicates have the potential to possess.

Another example of multiple aspectual potential is the category of disposition
predicates such as be polite or be friendly. Dowty notes that John is friendly is
a state, describing an inherent personality trait of John, whereas John is being
friendly is an activity, describing a particular occasion of John behaving in a
friendly manner (Dowty, 1979, p. 114). In our terms, disposition predicates allow
alternative construals as a state and as an activity.

Smith (1991, pp. 55-58) argues that a fifth aspectual type or construal should
be added to Vendler’s original four types, which she calls “semelfactives™ this
describes the temporal structure of examples such as:

(16) Harriet coughed (once).

Example (16) denotes a punctual event that does not lead to a different result-
ing state—after emitting the cough, Harriet “reverts” to her normal uncoughing
state—(see also Carlson [1981, p. 39], who calls them “momentaneous”, and Talmy;,
[1985, p. 77], who describes them as the “full-cycle” class). Smith also notes that
the same predicate cough can be used to describe an activity, when combined with
a durative temporal adverbial or a progressive (Smith, 1991, p. 55):

(17) Harriet coughed for five minutes.
(18) Harriet was coughing,
In other words, cough has an aspectual potential to be construed as either a semel-
factive or as an activity. Which construal is found depends on the tense-aspect
construction cough occurs in (past tense, durative adverbial, progressive).
Another alternative construal reveals yet another aspectual type. The Pro-

gressive is unacceptable for most predicates usually construed as achievements
because the Progressive applies to a durative situation:

(19) P*The window is shattering,

However, it is perfectly acceptable, under the right circumstances, to use the
Progressive with some predicates typically considered to be achievements (Dowty,
1979, p. 137):

(20) She’s dying!
(21) He’s falling asleep.

(22) They are reaching the summit.
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In these cases, the Progressive form describes a “run-up” process before the
achievement of the change of state (and in fact, that change of state may not be
achieved; see also Vendler 1967, p. 104).

Again, there are two alternative construals of the aspectual type of the situa-
tion, depending on the grammatical aspectual context. In this case, however, a new
aspectual type must be recognized. Although He’s falling asleep is durative and
bounded, it is not an accomplishment. Accomplishments consist of an incremental,
measurable change over time that leads to the resulting state, as indicated by the
acceptability of a measure phrase:

(23) I have read a quarter of the way through the newspaper.

But the process leading up to falling asleep or dying is not an incremental, measur-
able process:

(24) “She has died/fallen asleep a quarter of the way.

Croft (1998b, p. 74) named this aspectual construal a “run-up achievement™ a
nonincremental process leading up to a resulting state.

Further lexical aspectual distinctions have been proposed in the aspect litera-
ture. G. Carlson introduces a semantic distinction he describes as “object-level”
vs. “stage-level” (Carlson, 1979, pp. 56—57); this distinction corresponds to what
others have described as transitory vs. permanent or inherent. One effect of intro-
ducing this distinction is to divide states into transitory states, such as be ill or be
angry, and inherent states such as be American. Whether a state is transitory or
inherent is subject to construal in certain cases: For example, the predicate be dry
is transitory when attributed to clothes, but inherent when attributed to a desert.
Mittwoch identifies a third type of state, point states (Mittwoch, 1988, p. 234);
examples include be 5 oclock, be on the point of Xing, be at the zenith (e.g., the
sun), be exactly one hour since X, be on time.

Dowty (1979, pp. 88-90) discusses a category which he calls “degree achieve-
ments,” such as cool, sink, age. Dowty treats them as ambivalent—i.e., allowing
alternative construals. But Hay, Kennedy, and Levin (1999, p. 132) argue persua-
sively against an ambivalence analysis, instead positing an analysis as an unbounded
but directed change on a scale—i.e., a distinct aspectual type from (undirected)
activities. In other words, Hay, Kennedy, and Levin argue for a distinct aspectual
construal of an unbounded but incremental or measurable activity, so that activi-
ties are divided into directed or undirected bounded processes; see also L. Carlson
(1981, p. 39), who describes directed activities as “dynamic™ Talmy (1985, p. 77),
who describes them as “gradient verbs™ and Bertinetto and Squartini (1995), who
describe them as “gradual completion verbs.”

Finally, Talmy (1985, p. 77) distinguishes reversible (his “resettable”) achieve-
ments (such as open or close), which can be reversed and therefore repeated, from
irreversible (“nonresettable”) achievements (such as most predicates of destruction
or disintegration, such as shatter, smash, die, or kill), which cannot be reversed or
repeated. Again, a predicate such as break may be reversible, as when it is applied
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to a repairable machine such as a washing machine, or irreversible, as when it is
applied to a window or a stick.

If we gather together the different aspectual types/construals that have been
proposed to characterize the aspectual potential of predicates, we have the follow-
ing revisions and extensions to the Aristotle/Vendler classification:

(25) a. Three types of states: inherent, transitory, and point states, the last

being a subtype of transitory states;
Two types of activities: directed activities and undirected activities;

c. Two types of achievements: reversible achievements and irreversible
achievements;
Accomplishments;

e. Semelfactives;

f. Run-up achievements (not really achievements in Vendler’s sense
like [25c¢], but bounded, durative processes that do not involve incre-
mental change)

This classification is not systematic. That is, it is not clear why there are the
aspectual types that there are in the classification. Nor is it clear whether this
classification is exhaustive, or whether there are further aspectual types that hap-
pen not to have been observed in the aspectual literature. In the following section,
I present an analysis of lexical aspect that provides a coherent framework for the
aspectual types given above. In this analysis, the possible aspectual types can in
principle be extended from the classification given above, but the types already
observed in the literature do represent more or less the full range of the most basic
aspectual types.

An Analysis of Aspectual Types/Construals

The crucial analytical concept required to make sense of lexical aspect is temporal
phase. Binnick (1991, pp. 194-207) argues that the notion of phase is essential for
Aktionsart, which for him is derivational morphology for aspect:

Since Streitberg there has been a great proliferation of schemes of Aktionsarten and
of Aktionsarten themselves, too many to review here. Each scholar attempted to
establish a logical taxonomy, a principled organization of the sundry Aktionsarten
such that their various differences in meaning could be revealed and the set of all
possible Aktionsarten be logically defined and organized. In the absence of a clearly
defined concept of phase, these efforts were doomed to failure. (Binnick, 1991,
p. 202)

A number of phasal analyses of lexical aspect have arisen recently. Space pre-
vents me from offering a detailed discussion of these phasal analyses, and the fol-
lowing comments offer only a summary of their features and shortcomings, before
presenting a more comprehensive phasal analysis. Binnick cites Woisetschlaeger
(1982) as an early example of a phasal analysis. Woisetschlaeger uses a first-order

149



150

ROUTES TO LANGUAGE

predicate calculus semantic representation quantifying over subevents in time
intervals—for example, specifying termination as the last subevent of the event
(Woisetschlaeger, 1982, p. 22). However, Woisetschlaeger does not define quali-
tatively distinct subevents, apart from “pause” (event does not take place), and so
does not capture the range of aspectual types described above.

A family of more fine-grained phasal analyses emphasizes the role of boundar-
ies (Bickel, 1997; Breu, 1994; Johanson, 1996, 2000; Sasse, 1991). These analyses
distinguish three possible phases of an event: an initial (inceptive) boundary tran-
sition; a “course” (Johanson) or middle; and a final boundary transition. Aspec-
tual types are defined as to whether they include the initial or final boundaries
or both. For example, in Bickel’s notation, English die has two phases [¢t]: The
run-up process (¢) and the final transition to death (t; Bickel, 1997, p. 116). The
simple past selects only Tand the progressive, only ¢. In contrast, the Belhare verb
misen nima ‘(get to) know'—like the English know illustrated in examples (11)
and (14), has two phases [t¢]: The inception (t) and the resulting state (¢; compare
Johanson’s “initiotransformatives” (Johanson, 1996, p. 236). The simple present in
(11) selects only ¢ and the past in (14) selects only 1. These analyses differentiate
types of phases, but still not in a fine-grained enough fashion. In particular, the
middle phase often does not distinguish state and process, let alone undirected
vs. directed processes, and the final phase does not clearly distinguish completion
(in the case of an accomplishment) vs. reversion to the original state (as with a
semelfactive).

A somewhat different phasal analysis is offered by Klein (1994). Klein defines
events in terms of the succession of possible states rather than the boundaries that
hold between them. Klein distinguishes three aspectual types: O-state, 1-state, and
2-state. A O-state lexical content is always in that state—that is, there are no other
states for the individual to which the lexical item is applied. An example would
be the locative be in in the sentence The Nile is in Africa. A O-state predicate
corresponds to an inherent state in the description above. A 1-state lexical con-
tent denotes a particular state (or more precisely, phase, since the “state” may be
stative or dynamic), but the state can be preceded by a “pretime” and followed by
a “posttime” in which the state (phase) does not hold (Klein, 1994, p. 84). Finally,
a two-state lexical content denotes at least two distinct states, a source state and a
target state (Klein, 1994, p. 86). The target state corresponds to the resulting state
in an achievement or accomplishment aspectual type. Klein argues that transi-
tions from one state to another—boundaries—may be punctual or durative, and
he does not semantically distinguish between the two possibilities (Klein, 1994, p.
88). Klein’s analysis of aspectual types is embedded in a complex theory of time
reference which we cannot do justice to here. Klein’s analysis captures some ele-
ments of phases that the boundary-based analyses do not, but the reverse holds as
well. Again, not enough semantic distinctions are made to capture all of the types
described above.

Another type of phasal analysis is offered by Timberlake (1985). Timber-
lake assumes an interval temporal semantics like Woisetschlaeger, and focuses
on boundaries. But he describes processes as a function from time intervals to



ASPECTUAL AND CAUSAL STRUCTURE IN EVENT REPRESENTATIONS

situations and suggests that qualitative changes in state form a second dimension
after that of time (Timberlake, 1985, pp. 50, 52—53). This is an important insight
which is exploited here (this insight was developed here originally with Jerry
Hobbs, independently of Timberlake and approximately at the same time).2

Our analysis of phase in lexical aspect, like Timberlake’s, recognizes that aspec-
tual phases involve not just one dimension, time, but two. Lexical aspect describes
how events are construed as unfolding over time. But “unfolding” itself must be
described. The unfolding of events is the sequence of qualitative states that char-
acterize a particular event. The second dimension for representing lexical aspect is
the qualitative states of the unfolding event.

Croft (in preparation) outlines a detailed two-dimensional phasal model of lex-
ical aspect. In this model, events are represented in two dimensions, time (t) and
qualitative states (q). Punctual event phases are points on t, and durative phases
are extended on t. Stative phases are points on ¢ (only one qualitative state holds
over the relevant time period), while dynamic phases are extended on ¢ (represent-
ing change from one qualitative state to another, possibly through intermediate
states). With this basic set of distinctions, which can be represented geometrically,
along with the concept of profile introduced already above, we can represent the
range of aspectual types described.

A verb in a particular grammatical and semantic context denotes or PROFILES
(Langacker, 1987) one (or possibly more) phase(s) of the ASPECTUAL CONTOUR
of an event. (The phasal analyses described above generally describe the aspectual
contour as a whole, from which a profile is selected, as in Bickel’s model.) Example
(26) compares the state and achievement aspectual construals of see from examples
(11) and (14), repeated below. (The profiled phase in (26) is indicated with a solid
line.)

(11) I see Mount Tamalpais.
(14) I reached the crest of the hill and saw Mount Tamalpais.

(26) q q

(seen) (seen)

(not seen) (not seen)

t

The t/q phase representations allow one to incorporate the aspectual constru-
als and distinctions identified in the aspectual literature since Vendler’s paper.
These aspectual types can be grouped according to Vendler’s original four-way
classification.

2 An early version of it was presented at the Summer Institute of the Linguistic Society of Amer-
ica at Stanford, California, in 1987 and at the Third Sommerschule der Deutschen Gesell-
schaft fiir Sprachwissenschaft, Hamburg, Germany in 1989.
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Three kinds of states are illustrated in (27):

(27) Transitory state Inherent state Point state
The window is open. ~ She’s tall. It’s 5:00.
q
—® be tall

t

The first two types represent the distinction between transitory (stage-level) and
inherent (object-level) states. Inherent states hold for the lifetime of the entity,
which is represented by the arrow implying extension to the end of the t scale (t is
relative to the lifetime of the entity). The third type represents point states. A vari-
ant of the inherent state type is an acquired inherent state, such as dead or broken.
Unlike be an American, there is a period of time before which the dead or broken
state holds, as with transitory states; but from that point onward it is an inherent
state. Klein (1994, p. 85) distinguishes this type as a 1-state lexical content with a
pretime and no posttime.
To these three kinds of states, there correspond three kinds of achievements:

(28)  Reversible achievement  Irreversible achievement Cyclic achievement
The door opened/I fell ill. ~ The window shattered. The light flashed.

[ open, | [
fall ill

t t

Reversible and irreversible achievements denote the punctual transition to tran-
sitory and inherent states, respectively. Reversible and irreversible achievements
are both instances of directed achievements: a change from an original state q to
a resulting state . Cyclic achievements are Smith’s semelfactives: For example,
the sound emission verb cough denotes a punctual transition to a punctual sound
which then ceases. That is, the change from g to a point state ¢ implicates rever-
sion to q after that point.

Following Hay et al. and their predecessors, two types of activities are
distinguished:

(29) Directed activity Undirected activity
The soup is cooling. She’s dancing.

t
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A directed activity is straightforwardly represented by a temporally extended
incremental change on the g dimension. The incremental change can be thought
of as a sequence of infinitesimal directed achievements. An undirected activ-
ity is represented by a cyclic change on the q dimension. This representation is
not an arbitrary choice, in that undirected activities can be construed as iterated
cyclical events: Dancing is repeated steps, talking is repeated sound emissions,
and so on. Likewise, coughing (in the undirected activity construal) constitutes
repeated individual coughing events.

Finally, there are two kinds of performances (bounded processes) correspond-
ing to the two kinds of activities:

(30) Accomplishment Runup achievement
I ate the whole thing. Help! He’s dying!
q q
| eat X (\A/J ~~~~~~ [ die
t t

An accomplishment is a directed activity that is temporally bounded by its
inception and completion phases (hence, three phases are here profiled). A run-
up achievement is an undirected activity that is temporally bounded, since the
process is not a measurable gradual change to the resulting state.

The t/q phasal representation provides a framework for systematically cap-
turing the range of aspectual types that have been documented in the aspectual
literature. There are three types of states, based on differences in duration on
t (point, interval, entire scale). Reversible achievements, irreversible achievements,
and cyclic achievements (semelfactives) represent punctual transitions to each of
the three types of states. There are two types of durative processes, depending on
whether or not incremental change is involved (the cyclic and incremental changes
in q). Accomplishments and run-up achievements represent temporally bounded
versions of the two types of activities, directed and undirected, respectively.

In principle, more complex profiles over more complex aspectual contours can
be defined with the t/q phasal descriptive language. The types presented above,
however, are the simplest aspectual types definable, profiling only one phase (the
types of states, achievements, and activities) or a temporally bounded processual
phase. (Achievements are processes in which the inceptive and completive transi-
tions coincide.) In other words, simple predicates appear to have the aspectual
potential to be construed in all and only these simple types. In this respect, the
aspectual types reported in the aspectual literature do form a coherent class. In
this respect also, the two-dimensional representation of aspect naturally captures
this fact.

There is one exception to this generalization. The two-dimensional represen-
tation implies that a temporally bounded stative phase construal is just as simple
as the temporally bounded processual construals, yet it has not been noted in the
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aspectual literature to my knowledge. This type is more complex than a temporally
bounded processual phase. However, this is arguably the construal required by
the so-called container adverbial in X TimeUnit. Sentences such as (31) and (32),
where the container adverbial is applied to accomplishments and achievements
that allow the run-up achievement construal, have the same profiles as the sen-
tences in (30):

(31) I ate the pizza in 10 minutes.
(32) He fell asleep in a few minutes.

However, not all uses of the container adverbial with achievements require a
run-up process. Instead, all the container adverbial denotes is that a state X time
units long existed from some reference point, such as the present moment, to the
achievement or inception (I am grateful to Paul Kay for pointing these examples
out to me, though he used them to make a different point):

(33) The TV show is starting in five minutes. — The lights will go off in five minutes.

If we assume that the temporal profile of the sentence in (33) is determined by
the container adverbial, just as they are in (31) and (32), then the profile of the
aspectual contour is that of a temporally bounded state phase. This type then com-
pletes the inventory of possible minimal aspectual types or construals, according
to the t/q phasal analysis, and further confirms the validity of this analysis of lexical
aspect.

Space prevents us here from exploring the use of derivational and periphrastic
constructions to describe more complex aspectual contours and profiles (see Croft,
in preparation). Instead, we turn to the examination of the conceptual construal
operations that define the aspectual potential of simple predicates.

Construal Operations and Aspectual Potential

A linguistic predicate (a verb or predicate adjective or nominal) does not neces-
sarily fall under a single aspectual type. As Dahl puts it, with respect to aspect,
predicates are remarkably flexible, and any given predicate will exhibit a range
of aspectual potential. An example of a particularly flexible English predicate is
touch. In the Simple Past tense, touch may be construed as a cyclic achievement,
that is, an essentially instantaneous moment of contact:
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(34) Denise touched the painting.

In the Past Progressive, touch may be construed as an undirected activity, not
unlike other cyclic achievements, though this interpretation is easier to get with
keep + Present Participle:

(35) Denise was touching the painting/Denise kept touching the painting,

More commonly, especially with inanimate Subjects, touch in the Progressive has
a transitory state construal:

(36) The chair is touching the painting,

Touch may also be used to describe a (reversible) achievement, namely the transi-
tion to the transitory state profiled in (36):

(37) She pushed the chair so far that it touched the painting.
Finally, touch may also be used in the Simple Present:
(38) The San Andreas Fault touches the east side of the campus.

Goldsmith and Woisetschlaeger (1982) argue that in cases similar to examples (34)
and (36), the Progressive/Simple Present contrast corresponds to a semantic dis-
tinction between “phenomenal” and “structural” properties of the situation. In
our terms, this distinction would be characterized as “construed as transitory” and
“construed as inherent,” respectively. In this analysis, then, example (36) repre-
sents a construal of touch as a transitory state (but see below).

Touch represents a particularly versatile English predicate with respect to
aspectual construal, but most predicates have at least two or three construals. For
example, any process or transitory state predicate has a habitual construal in the
Simple Present, which describes an inherent property of the grammatical Subject’s
behavior:

(39) John hikes 10 miles every week.
(40) Sandy writes every morning between 7 and 8 a.m.
(41) Timmy is sick every winter.

What sort of semantic processes allow for the alternative aspectual construals of
predicates?

Linguists, particularly in the cognitive linguistic tradition, have identified a
number of conceptualization processes or construal operations that are relevant
to linguistic semantic analysis. A number of classifications of construal opera-
tions exists; the most comprehensive is that of Croft and Cruse (2004, chapter
3). Croft and Cruse classify construal operations under four major headings, all
of which have a cognitive psychological basis: attention, comparison, perspective,
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and Gestalt. The construal operations responsible for alternative aspectual con-
struals are instances of construal operations observed in other linguistic semantic
domains.

One common construal operation of attention is selection (Langacker, 1987)
or metonymy: A word may be used to describe two or more concepts associated in
a semantic frame. For example, when one says There’s a purple finch in that tree,
one is normally asserting that the bird is in the space outlined by the branches of
the tree, not that the bird is embedded in the trunk (Herskovits, 1985). That is,
that tree is metonymically shifted to the associated concept of the space defined by
the branches of the tree. In other words, the concept profile has shifted. Aspectual
selection/metonymy is found with those predicates that allow either a directed
achievement construal or a transitory (resulting) state construal, as can be seen
from the t/q diagrams in (42):

(42)  Transitory state Directed achievement
I remember how to do this. I remembered the answer.
q q
remember | TY
remember
t t

The two uses of remember share the same aspectual contour, but different phases
are profiled in the different uses.

A construal operation of Gestalt that is found in aspect is described by Talmy
(1985) as structural schematization: alternative ways to construe the structure of
an object. An example is the alternative count and mass interpretations of hair:
A hair profiles a single (“uniplex”™—Talmy) object whereas hair profiles a plural
(“multiplex”) collection. The fact that English allows hair to have either construal
is motivated by the fact that hairs frequently occur together in experience, and the
association is strengthened by the fact that hair is usually used for strands from a
common source (e.g., one person’s head). The same phenomenon is found with the
cyclic achievement and undirected activity construals of predicates such as flash,
as Talmy himself observes (Talmy, 1985, p. 77):

(43) CYCLIC ACHIEVEMENT UNDIRECTED ACTIVITY
The light flashed. The light was flashing.
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The alternative construals are of a single flash as a cyclic achievement, and iterated
flashes as an undirected activity. Presumably the motivation for such verbs to have
either construal is that light emission (and sound emission, bodily motions and
contact) tend to occur either singly or in temporally contiguous groups.

Another construal operation of attention that is important for spatial conceptu-
alization is the phenomenon of scalar adjustment (Croft & Cruse, 2004, pp. 51-53),
also described as granularity. An example of spatial scalar adjustment is given in
(44) and (45) (Croft & Cruse, 2004, p. 52, adapted from Talmy):

(44) A squirrel ran across the road.
(45) 