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Abstract

For decades, a spirited debate has existed over whether infants' remarkable capacity to learn
words is shaped primarily by universal features of human language or by specific featuers of the
particulare native language they are acquiring. A strong focus for this debate has been awell-
documented differencein early word learning: Infants successin learning verbs lags behind their
success in learning nouns.. In this review, we articulate both sides of the debate and summarize
new cross-linguistic evidence from infants that underscores the role of universal features and
begins to clarify the impact of distinctly different languages on early language and conceptual
development.

This review engages alongstanding theoretical and empirical debate concerning whether
and how the acquisition of nouns and verbs—two fundamental grammatical forms that are
expressed universally across the worlds' languages—is shaped by features of the particular
language being acquired. Here, we articulate the issues at stake in this debate, offer fresh
theoretical insight, and summarize the most recent cross-linguistic evidence from infants.
We close by highlighting a promising new research agenda, one aimed at bringing us closer
to discovering the impact of distinctly different languages on early language and cognitive
development.

The literature on early word learning reveals that although infants are exquisite word
learners, their prowessin learning verbs lags far behind their successin learning nouns. This
disparity has engendered along-standing debate centered around the theoretical tug-of-war
between the twin engines of human development: our universal endowments and the
shaping role of experience. Although evidence from infants acquiring distinctly different
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languages holds the key to resolving this debate, only recently has such evidence become
available.

Cross-linguistic evidence comparing how nouns and verbs are learned has not been entirely
absent. Several comprehensive cross-linguistic analyses have identified the proportions of
nouns and verbsin children’s vocabularies and used these as an index of the relative facility
of acquiring these two grammatical forms. But these analyses have counted the nouns and
verbs children know; they cannot reveal the facility with which those words were acquired.
Moreover, cross-linguistic experiments were designed to compare how children learned
novel nouns and verbsin laboratory settings, but until recently have included preschool-age
children, who, at 3 to 5 years, have aready acquired scores of nouns and verbs. As aresult,
longstanding debates about early language and conceptual development remain unresolved.

Two Different Theoretical Perspectives

The Early Noun Advantage Is Universal

For decades, researchers have asserted that the early advantage for |earning nouns over
verbsisauniversal feature of human language. Indeed, two potentia sources of the early
noun advantage have been identified. Some have attributed it to fundamental differencesin
the conceptsunderlying the meaning of nouns and verbs, noting that concepts of objects
(universally labeled by nouns) are perceptually and conceptually more stable, and therefore
more readily acquired, than concepts of actions or events, which involve relations among
objects (labeled by verbs) (Gentner, 1982). Consider, for example, a cat scratching adog
and then leaping onto aledge. Both participant objects (the cat and the dog) are visible
throughout the scene, before, during, and after the scratching occurs. In contrast to this
stability of the objects, the relation between them (scratching) is more fleeting, observable
only in the moment that the scratching takes place. In addition to their stability, the concepts
underlying most nouns are more concrete, or imageable, than those underlying most verbs
(Gentner, 2006; Gentner & Boroditsky, 2001; Maet al., 2009; McDonough et al., 2011).

Others have adopted a different but complementary perspective, attributing the universal
early noun advantage to the fundamentally different linguistic requirements underlying how
nouns and verbs are learned. Because the meaning of a given verb depends on the arguments
(nouns) that it takes, infants may need to establish a repertoire of nouns before they can
readily learn verbs. For example, to discover the meaning of the verb scrafch, identifying the
relevant participant objects (cat; dog) is not enough; the learner must also identify a specific
relation between them (agent; patient). (For recent reviews, see Gleitman, et a., 2005;
Golinkoff & Hirsh-Pasek, 2008; Waxman & Lidz, 2006).

The Early Noun Advantage Is Language-Specific

Other researchers have proposed a very different view, arguing that the early noun
advantage is not a universal feature of human language, but a consequence of the particular
language being acquired. Proponents of this /anguage-specific view distinguish between two
broad classes of languages: noun-friendly 1anguages (including English and French) in
which nouns are said to enjoy a privileged position in the input, and verb-friendly languages
(including Mandarin, Korean, Japanese, Inuktitut, Hindi, and Tzeltal) in which verbs are
said to enjoy a more privileged position. The claim isthat infants’ acquisition of houns and
verbs reflects features of the particular language being learned: For infants acquiring noun-
friendly languages, nouns outpace verbsin early acquisition., but for infants acquiring verb-
friendly languages, the noun advantage is attenuated or absent entirely (Tardif, 1996; Tardif
et a., 1997, 1999). (For recent reviews, see Bornstein et al, 2004; Imai et al., 2008).
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Gaps in the Literature

Two gaps—one theoretical and the other empirical—have until recently limited our ability
to adjudicate between these distinct positions. The theoretical gap concerns the status of the
assumption that verbs should be more readily acquired in verb-friendly than noun-friendly
languages. On one hand, some linguistic features of these languages might offer such an
advantage. First, in verb-friendly languages, nouns are typically dropped from the surface of
an utterance whenever sufficient support from the context allows the speaker to retrieve their
meaning. As aresult, nouns are relatively less frequent and verbs more frequent in the input
to infants and young children, and verbs can occur alone or occupy the privileged phrase-
final position (Choi & Gopnik, 1995; Kim et a., 2000; Lee & Naigles, 2005; Tardif, et al.,
1997; but see Sandhofer, Smith & Luo, 2000). Second, cultural factors may play arole.
Some have suggested that in Western cultures, people attend primarily to salient objects
(typically marked by nouns), while in Eastern cultures, they attend primarily to relations
(typically marked by verbs) (Nisbett et al., 2001). This cultural difference may be reflected
in interactions involving infants, leading caregivers to engage infantsin social routines that
emphasize actions and relations rather than those that emphasize objects (Tardif et .,
2008). If speakers of verb-friendly languages focus their infants’ attention on verb-relevant
information, and if verbs occupy a more prominent position in the input, then verb-friendly
languages might confer arelative advantage in verb-learning over noun-friendly languages
like English (Gentner, 1982; Tardif, et al., 1997, 2008).

But other linguistic features of verb-friendly languages could actually make learning verbs
more difficult. In particular, it may be harder for infants acquiring verb-friendly languages to
tease apart nouns from verbs. For example, the English and French languages haverich
surface cues that distinguish these major grammatical forms: Nouns and verbs tend to appear
in very different linguistic environments (e.g., nouns, but not verbs, tend to follow
determiners, e.q., g the), and each grammatical form has distinct morphological properties
(e.g., verbs, but not nouns, are marked morphologically for tense, e.g., -/ing, -ed endings)
(Maratsos & Chalkley, 1980)). Moreover, infants are sensitive to these environments and
use them to distinguish nouns from verbs (Chemla et a., 2009; Mintz, 2003). But in many
verb-friendly languages, such cues are more sparse (Imai et al., 2008). For example,
Mandarin has few determiners and scant morphology or other surface cues to distinguish
among grammatical forms (Imai et al., 2005; 2008). As aresult, teasing the nouns apart from
the verbs may be harder for infants acquiring Mandarin than English.

Another linguistic feature of verb-friendly languages may also pose a challenge, We know
that young word learners rely on information from the surrounding nouns (e.g., semantic
features of the nouns, e.g., animacy, the number of nouns, and their relative positions within
the sentence) to discover the meaning of anovel verb (Arunachalam & Waxman, 2011;
Fisher et al., 1994; Gleitman, 1990; Gleitman et al., 2005; Y uan & Fisher, 2009). Therefore,
because nouns are frequently dropped in verb-friendly languages, infants acquiring these
languages may have more difficulty identifying the meaning of a novel verb than in noun-
friendly languages.

To adjudicate between the universal and language-specific alternatives, cross-linguistic
evidence comparing the acquisition of novel nouns and verbs in infant word-learnersis
essential. Here we come to the empirical gap:. Until recently, no requisite evidence was
available. Although analyses of children’s vocabulary knowledge (as measured by corpus
analyses or by parental report) have been used to evaluate the universality of the noun
advantage, they are limited in two ways. First, the results are decidedly mixed, with some
demonstrating a robust cross-linguistic noun advantage (Au et al., 1994; Bornstein, et al.,
2004; Gentner, 1982; Kauschke et al., 2007; Kim et a., 2000; Tardif, et a, 1999) and others
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reporting that the noun advantage was either attenuated or absent entirely in verb-friendly
languages (Choi, 2000; Choi & Gopnik, 1995; Gopnik et a. 1996; Stoll et a., 2012; Tardif,
1996; Tardif et a., 1997, 1999, 2008). Second, these analyses cannot address the
developmental question at hand. What they offer is essentially a count of the nouns and
verbs that a child already produces, not the meaning that they assign to them or the facility
with which they were acquired.

To overcome these limitations, researchers designed experiments to compare the acquisition
of novel nouns and verbs directly, but the experiments involving infants were conducted
almost exclusively in noun-friendly languages, English in particular. These experiments
revealed an early noun advantage. Infants acquiring English first identified the nouns in the
ambient language and mapped them specifically to objects and object categories; only later,
after this noun-category link was firmly in place, did the infants begin to link verbs
specifically to event categories (see Waxman & Lidz, 2006 for areview). Until recently,
experiments comparing the acquisition of novel nouns and verbsin noun-friendly and verb-
friendly languages involved not infants but 3- to 5-year-olds (Imai et al., 2005, 2008).
Although children learning both noun-friendly and verb-friendly languages successfully
mapped novel nouns to objects, their difficulties mapping novel verbsto actions were
striking (Imai et al., 2005, 2008).

For example, one study compared noun and verb learning in 3- and 5-year-old monolingual
children acquiring English, Japanese, or Mandarin (Imai et al., 2005; 2008). All children
viewed the same dynamic scenes (e.g., awoman waving anovel object in anovel way)
while listening to a novel word that was embedded in linguistic contexts marking them
either asnouns (e.g., “Thisisablick”) or verbs (e.g., “The girl is blicking something”). At
test, children viewed two new scenes: In the Same Object scene, the woman used the same
object but produced a different action; in the Same Action scene, she produced the same
action with adifferent object. Children acquiring all languages successfully mapped novel
nouns to the Same Object scenes, but found novel verbs much more difficult. Three-year-
olds uniformly failed to map novel verbs to the Same Action scenes. Although 5-year-olds
succeeded under certain circumstances, their performance was considerably less robust than
with nouns. English-acquiring 5-year-olds successfully mapped verbs to actions if the
surrounding nouns were mentioned explicitly (e.g., “ Sheis blicking something!”) but not if
they were dropped (e.g., “Blicking”). In contrast, Japanese 5-year-olds more successfully
mapped verbs to actions when the surrounding nouns were dropped than when they were
explicitly mentioned. Five-year-olds learning Mandarin failed to map novel verbs to actions
in either linguistic context.

This cross-linguistic experimental evidence made three important contributions. First, it
revealed that verb-friendly languages may not offer an advantage in acquiring verbs: In all
languages, children successfully mapped novel nouns to objects, but had considerable
difficulty mapping novel verbsto actions (Imai et al., 2005, 2008). Second, it clarified that
not all verb-friendly languages are alike, Finally, it revealed that in word-learning tasks in
which an object interpretation is pitted directly against an action interpretation, all children
had difficulty mapping verbs to the actions (rather than to the participant objects); this
difficulty apparently persists well into the preschool years (Imai, et al., 2005, 2008; Kersten
& Smith, 2002; Waxman et a., 2009). Thisis surprising because by age 3, children have
naturally mastered the meaning of scores of verbs and use them fluently.

More recent work reveals that twenty-four-month-old infants acquiring English can map
successfully both novel nouns to object categories and novel verbs to event categories
(Waxman et al., 2009). Infants viewed several instances of the same dynamic scene (e.g., a
man waving a balloon), each time in conjunction with a novel word, presented as either a
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noun (e.g., “The man iswaving the blick”) or verb (e.g., “ The man is blicking the balloon™).
Infants' performance at test reveal ed that they were influenced by the grammatical form of
the novel word. Infants hearing novel nouns focused their attention on test scenes that
depicted the same participant objects; those hearing novel verbs focused on scenes depicting
the same action. This documented successful noun and verb learning in infants engaged the
very process of acquiring their native language.

But evidence from English-acquiring infants alone cannot reveal whether and how features
of their ambient language shape the early acquisition of novel nouns and verbs. A handful of
recent investigations have begun to provide much-needed evidence from infants acquiring
languages other than English.

New Cross-Linguistic Evidence from Infants

Even before infants begin to produce verbs in earnest, they have begun to form
representations of the kinds of concepts underlying both noun (object-based) and verb
(action-based) meaning. For example, in one experiment, infants were shown dynamic
scenes (e.g., anovel cartoon creature jumping back and forth over afence) while listening
repeatedly to a novel word, presented alone (e.g., “Blick!”) (Katerelos et a., 2001). At test,
infants viewed this now-familiar scene and a new scene in which either the participant
object changed (e.g., a new creature jumping over afence) or the action changed (e.g., the
same creature now racing across a platform). By 20 months, infants acquiring any of the
three languages |ooked significantly longer at the new scenes in which an element (either the
object or the action) changed. Their sensitivity to changesin either the object or action was
comparable, suggesting that they appreciated both the object-and action-based
commonalities that underlie noun and verb meaning, respectively. (But see Chan et al.,
2011, for evidence from younger infants learning Mandarin.)

To determine whether infants' attention to objects and actions was guided by language,
another study focused specifically on the influence of introducing novel verbs (Oshima-
Takane et a., 2011). Japanese 20-month-olds were tested in the same paradigm described
above, but this time, the novel word was embedded in a phrase that marked it as averb (e.g.,
“It'sblicking!”). The Japanese infants now focused specifically on the action, and not the
participant object, suggesting that they expected that a verb can be extended to a new scene
depicting the same action (e.g., jumping), even if it involves a different object (e.g., anew
creature). Thus, for infants learning Japanese, novel verbs appear to direct attention
specifically to actions (or to dynamic relations among objects).

Against this backdrop, we compared the effects of introducing novel nouns andverbs on
infants' performance in a series of experiments with monolingual 24-month-olds acquiring
either English (Chicago), Mandarin (Beijing), or Korean (Seoul) (Arunachalam et al., 2013;
Arunachalam & Waxman, 2011; Leddon et a., 2011), Infants from all three language groups
viewed the same series of dynamic scenes (e.g., agirl petting adog) while listening to a
novel word, presented either as anovel noun (e.g., “The girl is petting the blick’) or asa
verb (e.g., “Thegirl is blickingthe dog”). At test infants then viewed two new scenes,
involving a changein either participant object (e.g., the girl petting a ba//) or the action (e.g.,
the girl kissingthe dog). Infants' performance with novel nouns was uniform and robust.
They focused specifically on the test scene that depicted the same participant (e.g., dog),
even if it was engaged in adifferent action (kissing). Infants' performance with novel verbs
painted a different picture. Although they were sometimes able to map novel verbs to
actions, their performance was considerably less robust and cross-linguistically more
variable, echoing the variability of older children (Imai et al., 2005, 2008; Matsuo et al.,
2012). Moreover, the linguistic contexts that best supported infants’ verb learning differed
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systematically as a function of their native language and the way in which verbsin that
language tend to be expressed. For example, in Korean (where noun phrases are typically
dropped in situations like those in the test scenes), 24-month-olds were better able to map
verbsto actionsif the surrounding noun phrases (e.g., the girl, the dog) were dropped, but
struggled if these were explicitly mentioned. In contrast, in English (where noun phrases
typically are not dropped), infants were more successful mapping verbsto actionsif the
surrounding noun phrases were explicitly mentioned (Arunachalam et al., 2013;
Arunachalam & Waxman, 2011; Leddon et al., 2011).

This cross-linguistic work with infants marks a path that promises to bring us closer to
addressing the longstanding debate concerning the impact of distinctly different languages
on early language and concpetual development. We now know that by 24 months, infants
acquiring arange of languages can successfully map novel nouns to object categories and
novel verbsto event categories. This provides afouindation for tracing the developmental
trgjectory underlying noun and verb learning across languages. To discover whether and
how the early acquisition of nouns and verbsis shaped by features of the ambient language,
we must continue to focus research attention on young infants who are /1 the process of
acquiring their native language.

Thiswork also sheds light on the cross-linguistic status of the early noun advantage. In all
the languages examined thus far, we see arobust ability to map novel hounsto object
categories, but when it comes to mapping novel verbsto event categories, a different picture
emerges. Infants have considerably more difficulty. Their ability to learn the meaning of a
novel verb varies as afunction of the particular language they are acquiring and, within a
given language, it varies as afunction of the particular linguistic contexts in which the verb
appears (e.g., whether the surrounding noun phrases are mentioned explicitly or dropped).

This new cross-linguistic developmental evidence brings us closer to discovering the myriad
forces that shape early noun and verb learning, and moves us beyond characterizing
languages dichotomously--as either noun-friendly or verb-friendly—and urges us to adopt a
more nuanced treatment of the syntactic, semantic, morphologic, and pragmatic properties
of each language and the consequences of these properties on infants' acquisition of
linguistic structure and meaning.
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