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Abstract 
 

Crosslinguistic variation in vocabulary composition is usually attributed to 
differences in the structural properties of languages and correlated differences in the 
frequency and salience of different word classes in the input.  Here we explore whether 
another property of the input, the extralinguistic contexts of word use, can account for the 
similarities and differences in the early vocabularies of English and Mandarin learners. 
Early word learning is limited by the child’s initial representation of the input. Since 
novice language learners know few words and little syntax, they must initially learn 
words from the extralinguistic contexts in which they appear. By simulating this learning 
procedure with adults we can determine whether the information in word-to-world pairs 
is sufficient to account for the composition of early vocabularies in both linguistic 
environments. 

We assessed the potency of word-to-world mapping in each language by asking adult 
native-speakers to identify nouns and verbs from their extralinguistic contexts in maternal 
speech. We found that verbs were identified more often in Mandarin (p < .001) while 
nouns were identified more often in English (p < .001). Even after the data were 
corrected to compensate for potential differences in response bias, there was still a large 
and persistent difference in verb identification. Subjects in both groups performed well 
on action verbs and poorly on verbs referring to unobservable relations or mental states.  
Since Mandarin mothers used more action verbs than the Americans, the Mandarin 
subjects were better able to identify their target verbs.  

These results indicate that the information available in extralinguistic contexts can 
account both for the early acquisition of verbs in Mandarin and for the predominantly 
nominal initial vocabulary of English learners. Cognitively mature adults, forced to rely 
on the evidence of their senses, were able to identify only those words that can be learned 
by children who are similarly impaired. 

 
Introduction 
 

A child’s vocabulary is the product of a constantly evolving interaction between child 
and her experiences with language. One of the primary challenges for research on lexical 
development is unraveling the respective contributions of the learner and the input and 
tracing how this interaction changes over time. Crosslinguistic investigation of 
vocabulary composition is critical to this endeavor. By observing children whose 
language experiences vary, we can map out both how the input shapes the lexicon and the 
ways in which children are resistant to variation. 



For twenty years research in this area has centered on Gentner’s noun dominance 
hypothesis (1982).  Gentner compared parental reports of children’s early vocabularies in 
a variety of languages. She found that nouns always made up the majority of the child’s 
first words, even when the child was learning a language that placed the main verb in a 
salient location or allowed arguments to be omitted.  She argued that nouns are over-
represented, relative to their frequency in input, because they refer to categories that are 
conceptually and perceptually simpler. This analysis is supported by studies showing that 
verb meanings are more variable, within and across languages, and less resilient to 
interference in a variety of cognitive tasks (Talmy, 1975; Maratsos, 1990; Gentner, 1981; 
Gentner & France, 1988).  

This claim has been challenged by recent work, showing that children learning 
Mandarin (Tardif, 1996), Korean (Choi & Gopnik, 1995), and Tzeltal (Brown, 1999) 
have early vocabularies in which the number of verbs equals or surpasses the number of 
nouns. These authors attribute crosslinguistic differences in vocabulary composition to 
variation in the structural properties of languages and correlated differences in the 
frequency and salience of nouns and verbs.   

Our goal is not to judge whether language plays a role in shaping vocabulary 
composition.  Nor is it to determine whether person and object labels are more easily 
learned regardless of language.  These two positions are both well-evidenced and 
compatible: Studies which have examined the speech of children and adults have 
generally found both an effect of language and a difference between the composition of 
the input and the child’s vocabulary (Tardiff, Shatz & Naigles, 1997; Tardif, Gelman & 
Xu, 1999; for a review see Gentner & Boroditsky, in press).  Our goal instead is to 
explore one facet of the input that might favor or hinder words from different classes. 

Previous research on crosslinguistic differences in vocabulary composition has 
focused on two ways in which the input can shape children’s lexicons. First, many 
researchers have examined the frequency of different types of words in the input, making 
the plausible assumption that the number of learning opportunities should effect the 
likelihood that the child acquires a word.  Mandarin, Korean and Tzeltal, the languages 
argued to show early verb dominance, all allow subject and object omission.  
Consequently, casual speech in these languages includes many utterances that contain a 
main verb but no lexical nouns. Children learning a language of this kind are exposed to 
more verb tokens and fewer noun tokens than children learning English (Tardif et al., 
1997; Choi, 2000). 

The second type of explanation places the explanatory weight on the perceptual 
salience of nouns and verbs in connected speech. Presumably a child can only learn a 
word if she can segment the word-form from the ongoing speech stream. Previous work 
suggests that this task is easier when the word appears at the beginning or end of the 
utterance (Fernald, McRoberts & Herrera, 1992; Newport, Gleitman & Gleitman, 1977). 
Tardiff and colleagues (1997) analyzed child-directed speech in Mandarin, Italian, and 
English to explore whether differences in the typical position of nouns and verbs in each 
language might account for the observed variation in vocabulary composition.  They 
found that in Italian and English, languages where nouns dominated the early lexicon, 
verbs were generally buried away in the center of the utterance while nouns grabbed the 
salient utterance final position.  In contrast, Mandarin speaking caregivers were more 



likely to produce sentences that ended with a verb (for parallel findings in Korean see Au, 
Dapretto & Song, 1994; Choi, 2000). 

This work has been useful in understanding crosslinguistic variation in vocabulary 
composition.  However, by focusing on the frequency and distribution of word classes, 
researchers have overlooked another way in which language could shape word learning.  
Learning a word does not consist of merely of hearing the word and isolating it from 
speech. To learn a word you also must pair the word-form with its meaning.  Factors that 
influence the child’s ability to perform this mapping, should also affect vocabulary 
composition and are therefore a potential source of crosslinguistic variation.  

Initially children must identify the meanings of words from the real-world contexts in 
which they occur. A novice language learner, who knows few words and little syntax, has 
no other information source to draw upon. We would expect then, that children’s early 
vocabularies would be limited to words whose meanings can be identified from the 
situational concomitants of their use.  To the extent that languages vary in their stock of 
common nouns and verbs or in the pragmatic and situational cues that are available for 
word learning, early vocabularies should also vary. 

 
The Human Simulations 

 
Gleitman and colleagues have conducted a series of experiments which illustrate the 

potential importance of the mapping problem for explanations of vocabulary composition 
(see Snedeker, Brent, and Gleitman, 1999; Gillette, Gleitman, Gleitman, and Lederer, 
1999; and Snedeker, 2000). They find that developmental changes in vocabulary 
composition within a single language (English) can be explained by changes in the 
child’s ability to use linguistic context to solve the mapping problem. In these studies 
adult subjects try to identify words from partial information about the contexts in which 
they occur in infant-directed speech.  In some conditions the adults are given only the 
extralinguistic context, information that is available to novice language learners. In other 
cases they are provided with linguistic information, like syntactic context or co-
occurrence, which would only be available to savvy learners.  

Conceptually, these experiments are analogous to computer simulations in which a 
device, endowed with whatever (“innate”) ideas and learning procedures its makers deem 
desirable to program into it, is exposed to data of the kind naturally received by the target 
learner it is simulating.   The measure of success of the simulation is how faithfully it 
reproduces the learning function for that target using these authentic data. These 
experiments provide us with an estimate of the psychological potency of various cues to 
word meaning that are available in the real learning situation.  

The results of Snedeker, Gleitman and Brent’s study of extralinguistic context are 
particularly relevant to the current debate about crosslinguistic vocabulary composition 
(1999, henceforth SGB).  Because this study will be used both as a model and 
comparison for the work that follows, we will describe it in some detail.  

The stimuli for these experiments were generated by Gillette et al. (1999) who 
videotaped mothers interacting with their 18 to 24-month old children in an unstructured 
situation.  The maternal speech was transcribed to find the 24 most frequent nouns and 
the 24 most frequent verbs that these mothers uttered during these taped sessions.   Table 
1 lists each target and its frequency in the original videotapes.  To simulate a condition 



under which learners were presumed able only to identify recurrences of the same word 
in the speech stream and to match these with their extralinguistic contexts of use, Gillette 
and colleagues selected 6 video clips during which the mother was uttering each of these 
words.  Each video clip started about 30 seconds before the mother uttered the word, and 
ended about 10 seconds afterwards.   The audio was removed from each of the clips, to 
remove the linguistic context and a beep was inserted at the very instant during the 
depicted event when the mother had actually uttered the mystery word 

 
Table 1:  The target words used in Snedeker, Gleitman and Brent (1999). 

 
Noun Frequency % Correct  Verb Frequency % Correct 
plane 30 78.6  throw 24 53.6 
drum 19 71.4  come 65 46.4 

elephant 33 71.4  push 28 42.9 
pig 119 71.4  play 32 28.6 

swing 7 67.9  hammer 30 21.4 
ball 53 67.9  look 51 21.4 
bag 24 46.4  wait 13 17.9 

hammer 8 25.0  see 54 17.9 
hole 16 25.0  put 69 10.7 
nose 17 17.9  love 11 7.1 
tail 9 14.3  fell 11 3.6 

hand 10 14.3  stand 17 3.6 
music 12 10.7  like 20 3.6 
people 18 10.7  go 87 3.6 

peg 7 7.1  know 13 0.0 
toy 21 7.1  make 13 0.0 

pilot 7 3.6  think 16 0.0 
kiss 22 3.6  pop 23 0.0 
hat 36 3.6  say 27 0.0 

camera 7 0.0  have 30 0.0 
shoes 7 0.0  turn 35 0.0 
things 8 0.0  get 46 0.0 
daddy 14 0.0  want 59 0.0 

mommy 16 0.0  do 74 0.0 
 
 

Before the experiment began, subjects were told that half the words were nouns and 
half were verbs to ensure that they had accurate expectations about the type of words that 
would be presented.  Subjects viewed the videos and wrote down their guess after 
viewing each of the 6 clips for a word; that is, as cross-situational evidence accumulated.   
Then they were asked to think back over the full set of 6, and to make a final conjecture 
based on all the evidence.  Thus for each subject there were 7 sequenced conjectures. 
This procedure continued for all the test words.  

The results of this procedure have been both dramatic and consistent.  When subjects 
were limited to the information of their senses, that is, when they had to acquire the 
mappings of sounds (here, beeps) onto meanings solely via inspection of the 



extralinguistic contingencies for their use, they were able to identify 26% of the nouns 
but only 11% of the verbs, a difference which was both reliable and replicable (see 
Experiments 2 and 3, Snedeker, Brent & Gleitman, 2000). For many of the verbs the 
information provided by the scenes is not only inadequate, but actually misleading. As a 
group, the subjects settled upon the same incorrect hypotheses for many of the target 
verbs. Like infants learning their first words, our adult subjects “acquired” a vocabulary 
dominated by nouns, and under-populated by verbs. 

Why should cross-situational observation have been so much more useful for noun 
identification than it was for verb identification? Gleitman and colleagues found that the 
noun dominance effect is itself an artifact of another property which was closely 
correlated with the noun/verb distinction in these stimulus materials (Gillette et al., 1999; 
SGB).  Mothers frequently say words like think and like to their toddlers but they rarely 
say thought or liking.   SGB found a strong correlation between how often a target was 
correctly identified and its concreteness rating in a separate study (see Table 1).  Abstract 
nouns like music were less often identified than object labels like drum; and mental state 
verbs like want were identified less often than action verbs like throw.  What these 
subjects’ responses seem to be telling us is that, because they were limited to 
extralinguistic observation, they could only identify words whose real-world 
concomitants were stable and observable. The verb repertoire in English infant-directed 
speech is systematically less concrete than the noun repertoire, consequently, it is less 
amenable to acquisition by word-to-world pairing.  

These studies suggest that the limitations of word-to-world mapping strongly shape 
the content of early vocabularies.  If words of a particular class can be easily identified 
from observation alone, then children will tend to learn these words quite early. If words 
of a given category cannot be mapped to their meanings without aid of linguistic 
information, then these words should be relatively rare in the novice lexicon. Given 
cross-linguistic differences in categorial composition, we might therefore expect to find 
underlying differences in the difficulty of the mapping problem. The differences between 
the initial vocabularies of Mandarin learners and English learners could simply reflect the 
relative difficulty of learning nouns and verbs from observation in each of these linguistic 
environments.   

We set out to explore this by conducting an experiment in Mandarin that directly 
paralleled SGB’s study of English. The target nouns and verbs were selected from 
videotapes of Mandarin speaking mothers playing with their children. Mandarin speaking 
adults were asked to identify these words from the situations in which they were used. If 
vocabulary composition is strongly shaped by the information available for word-to-
world mapping, then we would expect that the noun advantage should be smaller in this 
study than it was in the English study.  This could occur either because the most common 
verbs in Mandarin are more easily mapped to their meaning than common verbs in 
English or because the most common nouns in Mandarin are more difficult to map to 
their meanings than common nouns in English.  
 
Methods 
 
Subjects 

Subjects consisted of 16 students from the University of Pennsylvania and 26 students 
from the Su-Te Institute of Technology and the Chia Yi National University in Taiwan.  



All of the students were native Mandarin speakers, who had learned Mandarin in their 
home before age five and had been speaking it daily since that time.  Each subject 
received either ten dollars or partial class credit in Introductory Psychology for their 
participation.  
Stimuli 

The stimuli were drawn from videotapes of mothers playing with their 18-24 month 
old children.  The six tapes, each approximately one-hour long, recorded 2 boys and 4 
girls with their respective mothers playing with a set of toys provided by the 
experimenter. The mother was asked to “play naturally” with her child, using the toys if 
and when convenient. The situations in which the children were taped, the toys that were 
provided and the instructions that were given to the mother were similar to those used in 
the SGB experiment.  

The procedure for selecting the target words was identical to that used by SGB.  The 
videotapes were transcribed and the 24 most common nouns and verbs used by the 
mothers were chosen as targets.  In choosing nouns and verbs, we followed the following 
criteria: 1) Different forms of a noun, e.g. mao4 (hat,) mao4 zi (little hat,) mao4 mao4 
(hat hat), were considered equivalent. 2) Auxiliary verbs were not counted as verbs.  3) 
We counted a verb as a single type across all of the contexts in which it appeared, e.g.  
da3 kai1 (open,) kai1 men2 (open door,) kai1 che1 (drive a car) were all counted as kai1 
(open.)  Refer to Table 2 for a complete list of target nouns and verbs and their 
frequencies in the transcripts. We divided both the noun and verb targets into 4 frequency 
groups: high, medium-high, medium-low, and low.  We randomly assigned two words 
from each frequency group to each list.  One word from each category and each 
frequency group appeared in the first half of the list while the other word appeared in the 
second half. 

For each target word, six instances in which the word was used were selected for 
inclusion in the study.  Uses of a target word were excluded if the referent of the word 
was visible to the child but off camera, or if the mothers lips were visible and might 
provide information about the word form.  When there were more than six instances of 
the word that met these criteria, instances were selected at random.  For each instance, a 
video clip was constructed that began 30 seconds before the target word was used and 
ended 10 seconds after it was said.  In many cases, the mother said the target word at 
another time during this 40-second period.  In these cases, the clip was expanded to 
include 30 seconds before the first use and 10 seconds after the last.  Each of the uses of 
the word in a single clip counted as one of the six stimuli. The audio was removed from 
each video clip and a beep was inserted exactly where the word had occurred. 
Procedure 

Subjects were tested in small groups of one to three. Subjects were told the truth: that 
we were studying how well they could identify a word based on contextual observation.  
They were instructed to write down their best guess of the word the mother was saying 
each time they heard a beep.  They were told that the target words were approximately 
half nouns and half verbs.  Then, they were shown the silent video of mothers playing 
with their child.  They knew that the target word remained constant for all six beeps.  
After hearing six beeps corresponding to six maternal utterances of the same word, the 
subject was asked to reconsider all the input and to offer a final guess.  We informed 
subjects that guesses could vary from instance to instance and that the final guess could 



differ from the previous guesses, so they must not leave out any answers.  This procedure 
was repeated for 16 different words, half of them nouns and half verbs. The written 
instructions and debriefing were in Mandarin. 

 
Table 2:  The target words for the Mandarin study. 

 

Noun English 
Meaning Frequency % Correct  Verb English 

Meaning Frequency % Correct 

qiu2 ball 100 78.6  kan4 look 261 100.0 
dian4hua4 telephone 69 57.1  lai2 come 457 71.4 

che1 car 46 42.9  chui1 blow 76 64.3 
mao4 hat 33 35.7  tui1 push 80 57.1 

xiang4 elephant 82 35.7  che1 eat 77 50.0 
gou3 dog 56 28.6  fang4 place 179 50.0 

yan3jing1 eye 44 21.4  qu4 go 282 42.9 
quan1quan1 circle 65 21.4  zuan3 turn 66 35.7 

tou2 head 41 14.3  na2 take 188 35.7 
ba4ba father 79 14.3  guan1 close 49 28.6 

wan3ju4 toy 29 7.1  kai1 open 70 21.4 
bei1 cup 36 7.1  gei3 give 228 14.3 

ya1ya1 duck 73 7.1  fei1 fly 49 7.1 
shou3 hand 99 7.1  zuo4 sit 81 7.1 

ming2zi4 name 19 0.0  wan2 play 125 7.1 
bing3gan1 cookie 22 0.0  he1 drink 58 0.0 

shui3 water 36 0.0  jiao4 call 59 0.0 
dong1xi1 thing 47 0.0  jiang3 say 80 0.0 

ren2 people 53 0.0  hui4 will 95 0.0 
mei4mei younger sister 89 0.0  chang4 sing 96 0.0 
jie3jie older sister 98 0.0  zou3 walk 99 0.0 

wa1wa1 doll 114 0.0  yao4 want 387 0.0 
fei1ji1 plane 147 0.0  shuo1 speak 391 0.0 
ma1ma mother 331 0.0  you3 have 393 0.0 

 
 
Coding 

Responses were scored correct only if they contained the target word.  If a response 
contained a phrase, only the head of the phrase was considered.  For example, in the 
phrase “eat food,” the answer could only be considered correct if the target word was 
“eat” not “food.”  Subjects who gave six or more final answers that were phrases or 
words that were not either nouns or verbs, were removed from the design and replaced.  
As were subjects who left more than one final answer blank.  
 
 



Results and Discussion 
 
Identifying the Target 

As Figure 1 illustrates, on the final trial Mandarin-speaking subjects correctly 
identified more verbs than nouns (M = 24.4% and M= 16.1% respectively).  This 
difference was evaluated by calculating the number correct on the final trial for both noun 
and verb targets and entering them into a subjects ANOVA with two between subjects 
factors (List, Order) and one within subjects factor (Syntactic Category). There was a 
reliable effect of Syntactic Category (F = 8.522, p < 0.006). There was also a significant 
List effect (F = 11.426, p < 0.001), indicating that some sets of targets were more 
difficult to identify than others.  There were no other reliable main effects or interactions. 

 

 
 
Learning across Trials 

Figure 2 shows the percentage correct for each target type across trial.  Performance 
on both nouns and verbs appeared to improve as subjects were shown more word-scene 
pairs.   On the first trial, 9.82% nouns and 16.1% verbs were correctly identified. By the 
final trial 16.1% nouns and 24.4% verbs were correctly identified, an increase of 
approximately 50%. The reliability of this trend was evaluated by submitting the 
percentage correct on every trial to a subjects ANOVA with two between subjects factors 
(List, Order) and two within subjects factors (Trial, Syntactic Category).  There was a 
significant effect of Trial (F = 10.601, p < 0.001); subjects performed better on the later 
trials than they did on the earlier ones. There were also significant effects for List (F = 
14.591, p < 0.001) and Syntactic Category (F = 17.139, p < 0.001).   
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Figure 1: Correct Identification in Mandarin and English Experiments
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Effects of language: a Comparison of Word-to-World Mapping in Mandarin and English 
The results of this experiment were compared with a parallel study conducted in 

English (Snedeker, Gleitman, & Brent, 1999).  As Figure 1 demonstrates, there was a 
clear difference in noun and verb identification in the two studies. As noted above, verbs 
were identified more often than nouns in the Mandarin study.  In contrast, nouns were 
identified more than twice as often as verbs in the English study (M = 25.7% and 11.8% 
respectively). The reliability of these differences was tested by conducting a subjects 
ANOVA with one between subject factor (Experiment) and one within subject factor 
(Syntactic Category). There was a significant interaction between Experiment and 
Syntactic Category (F = 26.61, p < 0.001). The main effect of experiment did not 
approach significance (F = 0.51, p < 0.475). Planned comparisons indicated that the 
subjects in the Mandarin study identified more verbs (p < .001) but fewer nouns (p < 
.001) than those in the English study.  

 

 
Correcting for Differences in Response Bias 

The subjects in both these studies were told that the targets were evenly divided 
between nouns and verbs.  Despite this warning, they tended to make far more verb 
responses than noun responses.  In the Mandarin study, 65.8% of the final responses were 
verbs while just 23.6% were nouns (the remaining 10.6% were from another syntactic 
category, e.g., proper nouns or pronouns or social words).  In the English study subjects 
were somewhat less biased towards verbs; 56.3% of the final responses were verbs and 
35.3% were nouns.  The difference in bias between the two studies were reliable across 
subjects (t = 4.19, p < .001 for noun percentage; t = 3.32, p = .001 for verb percentage).  

This difference in response bias could spring from two possible sources.  First, it 
could be caused by differences in the two samples of maternal speech, which could 

Figure 2:  Performance in Mandarin Experiment
as a Function of Trial
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potentially shape word-to-world mapping in young children. For example, it is possible 
that the Mandarin videotapes were more action oriented and therefore led the subjects in 
that study to consider verb meanings more often than those in the English study. If this 
were the case, then the difference in response bias might be an accurate reflection of 
crosslinguistic differences in the extralinguistic input, rather than an experimental 
artifact. 

However, we must also consider the possibility that these differences in response bias 
are attributable to differences between the subjects rather than differences in the input. 
Mandarin subjects may have been more likely to make verb responses because they 
realize, perhaps only implicitly, that verbs should be about twice as frequent as nouns in 
casual speech of this kind. While verbs also dominated the responses of the English 
speakers, this bias may have been held in check by the subjects’ knowledge that nouns 
were equally frequent in their language. These biases, built up over a lifetime of language 
use, may have been more powerful than the explicit instructions which we provided. 

Unfortunately, such a difference in response bias could account for the cross-
linguistic pattern of identification performance found in these studies.  If the subjects in 
the Mandarin study entered the experiment with the belief that the targets were verbs, 
then we would expect that they would tend to look for evidence suggesting that the target 
was a verb but ignore evidence that suggested it was a noun.  Such a bias would lead the 
Mandarin subjects to better verb performance and poorer noun performance, even if the 
evidence provided by the scenes was equivalent in the two language samples. 

 

 
To determine whether the strength of the bias difference was strong enough to 

account for the variation in performance, we focused in on those trials in which the 

��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������

��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������

��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������
��������������������

��������������������
��������������������
��������������������
��������������������
��������������������
��������������������

Figure 3:  Probability of Correctly Identifying Target Given that the
Response is from the Correct Syntactic Category
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subject made a response of the correct syntactic category.  Performance on this subset of 
the trials should be uninfluenced by a simple bias towards noun or verb responses.  If 
subjects in the Mandarin study were performing more poorly on noun targets simply 
because of a verb bias, then we would expect that when they did make a noun response 
their rate of success would be just as high as that of the subjects in the English study.  
Similarly, if the smaller verb bias of the subjects in the English study is the only factor 
leading to lower verb performance, then the success rate for verb responses to verb 
targets should be identical in the two studies.  

For each subject and for each type of target (noun or verb) we calculated the 
probability that the subject was correct given that she chose a word of the correct 
syntactic category.  These probabilities were submitted to a subjects ANOVA with one 
between subjects factor (Experiment) and one within subjects factor (Syntactic 
Category). As Figure 3 suggests, there was a significant main effect of Syntactic 
Category, which was superseded by an interaction between Syntactic Category and 
Experiment. To further explore the source of this interaction we conducted planned 
comparisons of the two experiments for noun and verb targets.  In both experiments, 
subjects who correctly guessed that a target was a noun identified the correct noun about 
half of the time (M = .51, M = .47 for English and Mandarin respectively, F = .35, p > .5).  
But performance on verb targets differed sharply. Subjects in the Mandarin study who 
correctly guessed that the target was a verb were able to identify almost twice as often as 
those in the English study (M =.19, M =.33 for English and Mandarin respectively, F 
(1,124) = 15.84, p < .001). 

These results demonstrate that the possible difference in response bias could account 
for the differences in performance for noun targets.  They by no means prove that this is 
the correct explanation of these differences.  The bias correction that is described above 
assumes that the decision to make a noun or verb response is independent of the subjects 
ability to identify the correct response. To the degree to which this is false, the analysis 
overestimates the effect of bias on performance.  Untangling response bias from 
differences in the input will require additional experimental work. However, the analysis 
of contingent probabilities demonstrates conclusively that the differences in performance 
for verb targets cannot be solely attributed to a difference in response bias.  Even when 
we examine only those cases in which the subject correctly guessed that the target was a 
verb, we find that the subjects in the Mandarin study were more accurate than those in the 
English study. 
Which Words can be Learned from Observation 

Our comparison of the English and Mandarin studies uncovered crosslinguistic 
differences in the mapping cues that are available in the input. But they do not tell us 
what the sources of these differences are. One possible source of variation could be a 
difference in the target words that were chosen for analysis.  The criterion for target 
selection was the same in both of the studies but the targets themselves were not matched 
in any way.  Perhaps the uncovered differences are attributable to differences in the types 
of words that the mothers said.  Not all nouns and verbs are created equal.  The earlier 
studies of English input found that the noun-verb difference was actually an artifact of the 
concreteness of the word (Gillette, et al, 1999; Snedeker, et al., 1999). 

Our analysis of the noun targets focused on identifying the targets that referred to 
categories of people or objects at the so-called basic level (BLOCs). It has been argued 



that categorization at the basic level is perceptually and conceptually priviledged, in part 
because BLOCs typically share a large number of perceptual features (Rosch, 1988; 
Rosch, Mervis, Gray, Johnson & Boyes-Braem, 1976). SGB found that the noun 
advantage in the English word-to-world mapping study was solely attributable to the 
subjects success in identifying BLOCs.  Performance on nouns of other types was no 
better than performance on verbs. 

To compare the composition of the targets in the two experiments, we classified each 
one as a BLOC or a non-BLOC.  The composition of the target set was nearly identical in 
the two studies.  The English noun set was comprised of 12 BLOCs and 12 nonBLOCSs 
(4 partitives, 3 superordinates, 3 relational nouns, and 2 abstractions). The Mandarin 
noun set was made up of 11 BLOCs and 13 nonBLOCs (3 partitives, 3 superordinates, 4 
relational nouns, 2 abstractions, and 1 mass noun).  In both studies, performance on 
BLOCs was considerably higher than performance on nonBLOCs (M = 42.6% and M = 
8.9% for English, and M = 26.6% and M = 6.6% for Mandarin). Thus the differences in 
mapping performance across the two studies clearly cannot be attributed to differences in 
the type of nouns that appeared in the two samples of maternal speech. 

In contrast, the target verbs in the two studies differed considerably. Previous 
analyses of English human simulations have found that subjects typically have a 
reasonable amount of success identifying verbs that refer to observable actions. But they 
tend to perform abysmally when the target referred to a mental state. We compare the 
verbs in the two studies by classifying each one as either “observable” or “unobservable”.  
All verbs referring to actions whose presence or absence could typically be seen or heard 
were classified as “observable”. The “unobservable” verbs were further divided into 
mental state verbs and all others. Thirteen of the twenty-four English targets were 
classified as unobservable verb.  Seven of these were mental state verbs.  In contrast there 
were just 6 unobservable verbs in the Mandarin target set and only 2 mental verbs. 
Unsurprisingly, subjects in both studies performed much better when the target verb 
referred to an observable action (M = 19.5%, M = 5% for English observable and 
unobservable verbs respectively and M = 27% and M = 16.7% for Mandarin). 

 Critically, this difference in type of verbs that the mothers used appears to be typical 
of child-directed speech in each of these linguistic environments. Recently, Sandhofer, 
Smith, & Luo conducted a large-scale corpus analysis of speech to children learning 
either American English or Mandarin (in press). They found that in both languages a 
fairly small number of verbs accounted for a high percentage of all verb tokens. In each 
language this set of verbs overlaps considerably with the set that we identified from our 
admittedly smaller corpus. We selected the 24 most common verbs in English and in 
Mandarin from Sandhofer et al. sample and coded them as described above. The semantic 
composition of the verb sets in the two studies is almost identical.  Their English set also 
contains many unobservable verbs and mental state verbs (13 and 7 respectively) while 
their Mandarin set is dominated by action verbs (6 unobservable and 3 mental state 
verbs).  We conclude that child-directed speech in Mandarin, for reasons unknown, 
contains more verbs that refer to observable concrete actions. Since observable verbs are 
easier to identify from extralinguistic context, this pattern of verb use contributed to the 
high performance of the adults in the Mandarin study. Similarly, young children, who are 
limited to the evidence of their senses, should also profit by the frequent appearance of 
verbs that can be learned from extralinguistic context alone. 



Summary 
 

Our comparison of word-to-world mapping in Mandarin and English unearthed a 
pattern of performance across syntactic class that is similar to what we see early 
vocabularies of young children.  Subjects in the English were able to identify more nouns 
and fewer verbs than those in the Mandarin study.  Our analyses indicated that the 
difference in noun performance might be attributable to difference in the response bias of 
the two subject populations.  The difference in verb performance, however could not be 
accounted for by bias alone.  Instead it appeared to be due, in part at least, to a substantial 
difference in the types of verbs that the mothers in each group chose to use.  A more fine-
grained analysis of the targets, revealed similarities in the subjects’ performance for 
targets of several semantic types. In both experiments subjects were more likely to 
identify a noun when it was a concrete object labels, and more likely to identify a verb 
when it referred to an observable action. 

Our findings cannot be attributed to differences in the frequency or salience of the 
noun and verb targets.  We solved the problem of segmentation for our subjects by 
presenting each word in isolation.  We held the number of presentations of a word 
constant across language and syntactic class.  Instead our results show that linguistic 
environments also vary in the potency of the cues that they provide for linking word 
forms to word meanings. These differences are consistent with observed differences in 
early vocabularies.  The next challenge for research on vocabulary composition is to 
demonstrate that differences in frequency, perceptual salience, and/or situational cue 
strength actually play a causal role in shaping vocabulary composition 
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