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ABSTRACT

Most evidence concerning cross-linguistic variation in noun bias, the
preponderance of nouns in early expressive lexicons (Gentner, 1982),
has come from comparisons of monolingual children acquiring differ-
ent languages. Such designs are susceptible to a number of potential
confounders, including group differences in developmental level and
sociodemographic characteristics. The aim of this study was to quantify
noun bias in bilingual Mandarin—English toddlers whose expressive
lexicons in each language contained 50—300 words. Parents of fifty
children (1;10-2;6) reported separately on their English and Mandarin
expressive lexicons. The mean percentage of Mandarin nouns (38%)
was significantly lower than the percentage of English nouns (54 %) and
was robust to analyses of twelve potential covariates. Analyses of the
most frequently reported words suggested that lexical reduplication
could be considered as a potential influence on vocabulary composition
in future studies. Results suggest that characteristics of the input sig-
nificantly shape early lexicons.
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INTRODUCTION

The hypothesis that early lexical acquisition is shaped to a significant degree
by a universal preference for nouns over other word types was first pro-
posed by Gentner (1982), and considerable cross-linguistic evidence con-
sistent with this ‘noun bias’ hypothesis has accrued since that time (Bates
et al., 1994; Bornstein et al., 2004; Gentner & Boroditsky, 2009; Goldfield,
2000). The noun bias effect could imply a universal order of lexical acqui-
sition resulting from fundamental cognitive constraints (Gentner &
Boroditsky, 2o01). As Gentner (1982: 301) stated: ‘“... the linguistic dis-
tinction between nouns and predicate terms, such as verbs and prepositions,
is based on a preexisting perceptual-conceptual distinction between con-
crete concepts such as persons or things and predicative concepts of activity,
change-of-state, or causal relations; and ... the category corresponding to
nouns is, at its core, conceptually simpler or more basic than those corre-
sponding to verbs and other predicates.”

Some languages, however, including Mandarin Chinese and Korean (e.g.
Au, Dapretto & Song, 1994; Choi & Gopnik, 1995; Tardif, Gelman & Xu,
1999) appear to be relatively more ‘verb friendly’ than others (Gentner &
Boroditsky, 2009: 8). Such cross-linguistic variation has spurred a number
of hypotheses about potential influences on the composition of early lex-
icons, including cognitive factors (Gentner, 1982; Gentner & Boroditsky,
2001 ; Maguire, Hirsh-Pasek & Golinkoff, 2006; Nelson, Hampson & Shaw,
1993), linguistic factors (Gentner, 1982; Slobin, 1985), and input factors
(Gentner, 1982; Goldfield, 1993; Gopnik, Choi & Baumberger, 1996;
Tardif, Shatz & Naigles, 1997).

Interpreting the literature on noun bias is complicated by significant
heterogeneity among studies of the phenomenon (Gentner & Boroditsky,
2001). Studies have varied with respect to participant characteristics (e.g.
age, level of linguistic development, sociodemographic background), vo-
cabulary sampling methods (e.g. parent report, spontaneous production,
elicited production), the criteria for identifying nouns (e.g. common nouns,
proper nouns), and the formulas used to calculate noun percentages
(e.g. types or tokens, relative to total vocabulary or to subsets of vocabu-
lary). In addition, most data concerning cross-linguistic differences in
noun bias have come from between-subjects research designs in which
groups of monolingual children acquiring different languages are compared.
Because such groups may differ not only in their native languages
but also with respect to many other variables that could influence vocabulary
development, such as cognitive skills and sociodemographic characteristics
(e.g. Caselli, Casadio & Bates, 2001; Tardif et al., 1999), it is difficult to
confidently attribute noun bias differences to the language factor alone.

Studies of bilingual children employing within-subject designs in which
factors such as cognitive development and sociodemographic background
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are consistent within each child have the potential to yield stronger evidence
concerning cross-linguistic variations in noun bias (Dale, Dionne, Eley &
Plomin, 2000; Marchman, Martinez-Sussmann & Dale, 2004). However,
only a few such studies have been reported (Conboy & Thal, 2006; Lucas &
Bernardo, 2008; Marchman, Xuan & Yoshida, 2005a), and in none of these
does it appear that participants had comparable levels of vocabulary devel-
opment in each of their two languages. This is an important consideration
because in monolingual children the degree of noun bias varies considerably
at different vocabulary sizes, as illustrated in Figure 1. This forest plot
represents the percentage of nouns reported from studies of typically
developing children, aged 1;6 to 2;6, who were acquiring one of five
languages: English (N =1803; Bates et al., 1994), Spanish (N =68; Jackson-
Maldonado, Thal, Marchman, Bates & Guitierrez-Clellen, 1993), Italian
(N=581; Caselli et al., 1995; Caselli et al., 2001), Korean (N=g9o; Pae,
1993), or Mandarin (N=1056; Tardif, Fletcher, Zhang & Liang, 2002).
Vocabulary counts in all of these studies were based on the MacArthur-
Bates Communicative Development Inventories: Words and Gestures for
infants and Words and Sentences for toddlers (Fenson et al., 1993) or their
culturally equivalent adaptations, and in all studies nouns were defined as
common nouns (Bates et al., 1994). Further, in all of these studies the mean
percentage of nouns as a function of total vocabulary size either was re-
ported or could be estimated from the lexical curves at different vocabulary
sizes. The forest plot shows the mean percentage of nouns at each vocabu-
lary size and its corresponding confidence interval, either as reported by the
investigators or, when possible, calculated from the raw data; the size of the
datapoint reflects the number of children contributing to the value.

Figure 1 suggests that noun bias varies among these five languages and
among the monolingual children acquiring them, as indicated by the width
of the confidence intervals. More importantly, however, the percentage of
reported nouns also differed at different vocabulary sizes, within and be-
tween languages. For example, the largest difference (15%) between the
percentage of nouns in English (54%) and the percentage of nouns in
Mandarin (39%) occurs within the vocabulary range from s0—300 words.
But the size of this difference is tied to this particular vocabulary size
window; the difference is smaller at other vocabulary sizes. In addition,
although noun percentages within a single language vary considerably over
the full range of vocabulary sizes, there is reasonable consistency within
each language in the 50—300 word range. For example, although the per-
centages of nouns in English range from 16% to 55% in vocabularies of 1—5
words and 100—200 words, respectively, within the 50—300 word range the
percentages vary by just 4%. Similarly, although the percentage of
Mandarin nouns varies from 16% to 39% over the full range of vocabulary
sizes, it varies by only 8% within the 50—300 word interval.
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Fig. 1. A forest plot of the mean percentages of nouns in five languages, based on the
MacArthur-Bates Communicative Development Inventories I: Words and Gestures for in-
fants and II: Words and Sentences for toddlers (Fenson et al., 1993) and their culturally
equivalent adaptations. Sample size at each vocabulary level, reflected in the size of the
datapoint, ranged from n=12 (Korean, 51—100 words) to n=155 (English, 401—-500 words).
Confidence intervals are indicated by the horizontal line though each datapoint. The 95% CI
was reported only for the Korean data; for English and Italian data, the 1oth—goth percen-

tiles are shown.
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For the present study, we examined noun bias in young bilingual children
acquiring English and Mandarin, two strikingly different languages that are
believed to fall near the extreme ends of the noun bias continuum. By
studying bilingual children we hoped to minimize the threat of confounding
due to individual differences in cognitive and sociodemographic factors. By
focusing on children whose parent-reported vocabularies in both English
and Mandarin fell within the 50—300 word interval, we hoped to reduce the
impact of variations in noun bias at different vocabulary sizes. Our objective
was to provide the clearest test to date of the hypothesis that children ac-
quiring these two languages manifest significantly different degrees of noun
bias. We hypothesized not just that the two languages would differ signifi-
cantly, but that the mean percentage of nouns in English would exceed the
mean percentage of nouns in Mandarin by 15%, a value selected based on
the forest plot analysis described above.

In addition to enabling a test of the noun bias hypothesis, the parent-
reported vocabularies from these bilingual toddlers provided an opportunity
to explore the relationship between the words that were most frequently
reported in Mandarin and in English. Accordingly, we also examined the
characteristics of the words that occurred most often in the Mandarin and
English lexicons of these children.

METHOD
Participants

Selection procedures. To identify a sample of typically developing bi-
lingual children with parent-reported vocabulary sizes in the target range in
each language (50—-300 words) while minimizing the amount of data col-
lected from parents whose children would not meet these criteria, partici-
pant selection occurred in two stages. First, parents of 117 bilingual
English—-Mandarin children completed a brief screening questionnaire con-
cerning the child’s age, sex, medical and developmental history, birth order,
primary caregiver, ages at which the child’s exposure to English and to
Mandarin began, percentages of time that the child was exposed to English
and to Mandarin (totaling 100%), and the estimated number of words
spoken by the child in each language (fewer than 50, 50—300, or more than
300). The last question was included in an effort to minimize the number of
parents whose children would be enrolled in the study but would later be
found not to meet the vocabulary size criterion using parent reports.
Parents also reported their own ethnicity and education level.

Based on the screening questionnaires, no children were excluded due to
age, medical or developmental problems, or significant exposure to more than
two languages, but four children were excluded because their estimated
vocabulary size in at least one language exceeded 300 words. Thirty-one
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children were eligible for inclusion immediately by virtue of parent estimates
that their vocabulary sizes were between 50 and 300 words. The remaining
eighty-two children had estimated vocabulary size(s) of fewer than 50 words
but could become eligible as their vocabularies increased over the next few
months. Parents of these eighty-two potentially eligible children consented to
estimate their child’s vocabulary size in each language every month until the
child became eligible for the study or reached the age of 2;7 (years; months);
of these, seventy-two became eligible within the study’s duration.

Accordingly, parents of 103 children (31 who were eligible immedi-
ately and 72 who became eligible later) completed the MacArthur-Bates
Communicative Development Inventory: Words and Sentences (CDI;
Fenson, Marchman, Thal, Dale, Reznick & Bates, 2007) and its Mandarin
Chinese adaptation, the Putonghua Communicative Development
Inventory: Words and Sentences (PCDI; Tardif, Fletcher, Zhang, Liang &
Zuo, 2008) no more than one week after a child was identified as eligible for
the study. Parents were instructed to complete the forms in an order
that had been determined randomly and to take a break of at least 10
minutes between completing the two forms. They were instructed to com-
plete the forms independently, although they were allowed to ask family
members or teachers about any specific words about which they were
unsure.

Data from two parents were excluded due to forms being filled out in-
completely or incorrectly (i.e. filling out a single form to report on vo-
cabulary in both languages). For fifty of the remaining 101 children,
reported expressive vocabulary sizes in both English and Mandarin fell
within the target range of 50—300 words. These fifty children constituted
the sample for the present study; their characteristics are described below.

Subject characteristics. Table 1 summarizes participant characteristics
(N=50). Their ages ranged from 1;10 to 2;6 (M =269 months, SD=2-2);
there was a higher percentage of girls than boys and a higher percentage of
later-born children than of first-borns. Most of the children (66%) either
were enrolled in daycare or were receiving childcare from a non-parent
caregiver at the time of the study. Although all of the children resided in the
US and were reportedly exposed to both English and Mandarin at birth or
soon after birth, on average their parents estimated that they were exposed
to relatively more Mandarin than English.

All mothers, and 9o% of fathers, of children in the sample were first-
generation immigrant Chinese in the US who reported Mandarin as their
native language; the other 10% of fathers reported their ethnicity as White
and their native language as English. All parents had graduated from high
school and almost all parents (94 % of mothers, 92% of fathers) had grad-
uated from college. The majority of respondents completing the vocabulary
measures were mothers.
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TABLE 1. Sample characteristics (N =50)

Sex

Female 62%

Male 38%
Birth order

First born 42%

Later born 58%
Primary caregiver

Mother at home 34%

Daycare or non-parent 66 %
Respondent to CDI and PCDI

Mother 88%

Father 12%
Mean (SD) age in months 269 (2-2)
Mean (SD) % daily exposure to Mandarin (of 100) 63% (20%)
Mean (SD) % daily exposure to English (of 100) 37% (20%)

Vocabulary measures

Vocabulary was measured by parent report, using the vocabulary checklists
of the CDI (Fenson et al., 2007) and its Mandarin counterpart PCDI
(Tardif et al., 2008). Such measures have been used widely in studies of
vocabulary composition (Bates et al., 1994 ; Tardif et al., 1999; Tardif et al.,
2002). Parent-report measures have several advantages over direct ob-
servational measures such as spontaneous language analysis for sampling
young children’s expressive vocabularies. Several investigators have noted
that naturalistic speech must be sampled extensively, over lengthy intervals
and in varying contexts, to estimate expressive vocabulary (e.g. Pine,
Lieven & Rowland, 1996). Evidence also suggests that naturalistic data are
highly variable across contexts such as book reading versus toy play (Tardif
et al., 1999). By contrast, with the CDI recognition (checklist) format par-
ents can validly report expressive vocabulary in as little as 30 minutes (Dale,
Bates, Reznick & Morisset, 1989; Dale, 1991; Pine, 1992). Parent-report
measures also avoid the problem of young children’s reluctance to speak in
unfamiliar settings and with unfamiliar people, and may reduce the impact
of variations in the behaviors of children’s conversational partners during
naturalistic language sampling. In addition to having been designed for
children in the same age range, the checklist format and administration
instructions are the same in the CDI and PCDI, and their checklists are
organized into semantic categories that generally map onto syntactic cat-
egories, making it relatively easy to identify words in certain categories as
nouns. Finally, evidence suggests that the CDI and PCDI are valid mea-
sures of lexical development in bilingual as well as monolingual children
(Marchman & Martinez-Sussmann, 2002; Marchman, Xuan & Yoshida,
2005b).
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The English CDI contains 680 words grouped into twenty-two semantic
categories; the Mandarin PCDI contains 799 words grouped into the same
twnety-two categories along with two additional categories that are specific
to Mandarin, ‘Classifiers’ and ‘Sentence Final Particles’. On each form the
child’s total vocabulary size was the total number of words that the child
was reported to use. It should be noted that both the CDI and the PCDI
list include some words as members of more than one category; for ex-
ample, on both forms the word water appears in both ‘Outside Things’ and
‘Food & Drink’ categories and the word fish appears in both the ‘Animals’
and ‘Food & Drink’ categories. In addition, there are some minor incon-
sistencies in category assignments between the two forms; for example, the
word /i is listed in ‘Games & Routines’ on the CDI while the word trans-
lated as hello appears in ‘Sound Effects’ on the PCDI. Such variations did
not affect the total vocabulary size, however.

Consistent with several large-scale studies (e.g. Bates et al., 1994), in the
present study the total number of nouns was the sum of words reported in
eight semantic categories: ‘Animals’, ‘Vehicles’, ‘Toys’, ‘Food & Drink’,
‘Clothing’, ‘Body Parts’, ‘Small Household Items’, and ‘Furniture &
Rooms’; words in the categories ‘People’, ‘Outside Things’, and ‘Places to
Go’ were not included. The percentage of nouns in each language was
calculated by dividing the total number of nouns in that language by the
total number of words in that language.

To facilitate comparisons with previous studies contrasting the relative
frequencies of nouns and verbs (e.g. Lucas & Bernardo, 2008; Tardif et al.,
1999), we also calculated for each language the number of verbs, defined as
words in the ‘Action Words’ category.

Reliability. To determine inter-rater reliability for word counts, 20% of
the CDI and 20% of the PCDI report forms were randomly selected for
independent coding by a trained research assistant blinded to the research
questions. The point-by-point percentage of agreement for the individual
words entered by each coder into a spreadsheet was > 99 %.

Statistical analyses

A within-subject paired sample design was used to test the hypothesis that
the mean percentage of nouns in English would exceed the mean percentage
of nouns in Mandarin by at least 15%, a value selected based on the forest
plot described earlier. With this specified mean percentage difference and a
Cohen’s d (effect size) of 0-6, the sample size needed to detect a difference of
this magnitude with p (one-tailed) <o-os5, power >o0-8o and a correlation of
r= —o0-20 (Marchman et al., 2005a) was at least forty participants (Cohen,
1988). With the obtained sample size of fifty, statistical power for this
analysis was 0-88.
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TABLE 2. Mean (M), standard deviation (SD), and range for total number of
words, total number of nouns, and total number of verbs reported on the English
CDI and Mandarin PCDI forms

English Mandarin
Language M SD Range M SD Range
Total words 121 62 51—300 190 71 50—299
Total nouns 65 33 21-157 73 31 14-137
Total verbs 13 10 0—41 45 21 6—91

In addition to testing the primary hypothesis, we conducted a repeated
measures ANOVA with 2 levels of language (Mandarin, English) and 2
levels of word type (Nouns, Verbs).

Word frequency analyses

A list of the most frequent words used in each language was compiled across
the sample by tallying the percentage of children who were reported to use
each of the words on the CDI and on the PCDI. The fifty words with the
highest percentages in each language were compared in an effort to identify
features that might have contributed to their high frequency ranking in each
language.

RESULTS
Statistical analyses

Table 2 shows descriptive statistics concerning the raw frequencies of
words, nouns, and verbs reported in each language. Relative to monolingual
children aged 2;2 acquiring English (Fenson et al., 1993) or Mandarin
(‘Tardif et al., 2008), vocabulary levels of these bilingual children in each
language fell at approximately the 1oth percentile. When English and
Mandarin words were combined (Pearson & Fernandez, 1994), the vo-
cabulary size of children in the present sample fell at approximately the
4oth percentile relative to monolingual English-speaking children (Fenson
et al., 1993). In short, it appears that the bilingual participants in this study
had lexical skills consistent with their ages.

Table 2 also shows that, on average, the children’s Mandarin vocabularies
were larger than their English vocabularies and that nouns outnumbered
verbs in both languages. In addition, the size of the noun—verb gap was
larger in English than in Mandarin, consistent with previous studies
(Tardif et al., 1999). These observations were supported by the results of
the 2 (Mandarin, English) by 2 (Nouns, Verbs) repeated measures ANOVA
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of the raw frequencies shown in Table 2, which showed a significant main
effect of language (F(1,49)=16-21, p<o-oor, n=o0-25) and of word type
(F(1,49)=277-18, p<o-001, B*=0-85), as well as a significant interaction
(F(1,49) =21-44, p<o0-001, §’=0-30).

With respect to the primary hypothesis that the percentage of English
nouns would exceed the percentage of Mandarin nouns by at least 15%, the
mean percentage of nouns in these bilingual children’s English vocabularies
was 54% (SD=9%, 95% CI [52%, 57%]); the mean percentage of nouns
in their Mandarin vocabularies was 38% (SD=7%, 95% CI [36%, 40%]).
This mean difference between languages, 16%, was significant (paired
t(49) =12'29, p<o-oo1, d=173). Results were similar in the subset of ten
children whose vocabulary size in each language fell within the narrower
range of 100—200 words; in this group, the percentage of English nouns
exceeded that of Mandarin nouns by 20% (paired t(9)=7%-21, p<o-oor,
d=2-28). The difference between English and Mandarin in percentage of
nouns was robust when twelve covariates that have been linked to word
learning were taken into consideration. Neither children’s demographic
variables (i.e. age, sex, birth order, number of children at home, English
exposure level, and Mandarin exposure level) nor parents’ variables (i.e
mother’s and father’s ethnicity, mother’s and father’s educational level,
primary caregiver, and questionnaire respondent) accounted for significant
amounts of variance (all p values >o0-05).

As noted earlier, the procedures for defining nouns and for calculating the
percentage of nouns have varied across studies (Caselli et al., 2001,
Gentner, 1982; Gentner & Boroditsky, 2009; Tardif et al., 1999). To fa-
cilitate comparisons with these alternative approaches, we conducted two
additional analyses. First, we calculated the percentage of nouns relative to
the sum of nouns and verbs rather than to the total number of words. Doing
so increased the relative percentage of nouns in both languages, to 84 % for
English and to 62% for Mandarin, maintaining the original finding of a
substantially greater percentage of nouns in English than in Mandarin.

We also examined the extent to which including words in the ‘People’
category as nouns would alter the results of the original analysis. Counting
‘People’ words as nouns increased the mean number of nouns from 65 to 71
in English and from 73 to 86 in Mandarin; the corresponding percentages
of nouns relative to total words were 59 % and 46 %, while the corresponding
percentages of nouns relative to the sum of nouns and verbs were 86% and
67 %, respectively. Although the size of the gap between English and
Mandarin in the percentage of nouns relative to total words (13%) and the
size of the gap in the percentage of nouns relative to the sum of nouns and
verbs (19%) were slightly smaller when ‘People’ words were included than
in the original analysis (16% vs. 22 %), the finding of a substantially higher
percentage of nouns in English than in Mandarin was maintained.
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TABLE 3. Most frequent 55 English words and their CDI categories, ranked by
percentage of parents (N =50) reporting them; the 33 nouns are bolded and
the sole verb is marked with an asterisk (*)

Word CDI category % Word CDI category %
apple Food and Drink 96 eye Body Parts 74
no Games/Routines 96 nose Body Parts 74
hi Games/Routines 94 moo Sound Effects 72
dog Animals 92 bear Animals 72
bye Games/Routines 92 duck Animals 72
fish Animals 90 cookie Food and Drink 72
car Vehicles 90 ice cream Food and Drink 72
ball Toys 90 milk Food and Drink 72
baby People 88 shoe Clothing 72
banana Food and Drink 86 ear Body Parts 72
yes Games/Routines 86 pig Animals 70
car Animals 84 bubbles Toys 70
mommy People 84 pizza Food and Drink 70
juice Food and Drink 82 yum yum Sound Effects 68
thank you Games/Routines 82 bus Vehicles 68
bird Animals 8o balloon Toys 68
daddy People 8o cake Food and Drink 68
child’s name People 8o choo choo Sound Effects 66
baa baa Sound Effects 78 ouch Sound Effects 66
meow Sound Effects 78 cow Animals 66
uh oh Sound Effects 76 tiger Animals 66
train Vehicles 76 star Outside Things 66
book Toys 76 tree Outside Things 66
elephant Animals 74 water Outside Things 66
monkey Animals 74 peekaboo Games/Routines 66
fish Food and Drink 74 please Games/Routines 66
water Food and Drink 74 go* Action Words 66
diaper Clothing 74

Word frequency analyses

Tables 3 and 4 list the fifty words most frequently reported across all par-
ticipants in English and Mandarin, respectively; due to ties at the soth
rank, fifty-five English and fifty-six Mandarin words are shown. The fifty-
five top-ranked English words included thirty-three nouns and one ‘Action’
word; the fifty-six top-ranked Mandarin words included twenty nouns and
twelve ‘Action’ words. As shown in Tables 3 and 4, only twenty words
were reported for both languages; the majority of the most frequent words
were reported for one language but not the other.

Perceptual—cognitive characteristics of the top fifty words

To better understand the perceptual—cognitive characteristics of the top
fifty reported English and Mandarin words in this study, we attempted to

1067

https://doi.org/10.1017/S0305000912000529 Published online by Cambridge University Press


https://doi.org/10.1017/S0305000912000529

XUAN AND DOLLAGHAN

examine them using the four features of the SICI continuum defined by
Maguire et al. (2006): distinctive shape (S), easy individuation (I), con-
creteness (C), and imageability (I). Operational definitions are not available
for all of these features (Ma, Golinkoff, Hirsh-Pasek, McDonough &
Tardif, 2009), and some of them appear to be more relevant to concrete
count nouns than to other kinds of words. However, even a cursory exam-
ination of Tables 3 and 4 suggests that although the referents for many of
the fifty most frequently reported words in English and Mandarin would
fall at the high end of the SICI continuum by virtue of exhibiting all four
SICI properties (e.g. # ‘shoe’), roughly one-third of the frequently re-
ported words in each language exhibit fewer, or none, of the SICI features
(e.g. @7 ‘thank you’). For example, the Mandarin and English words for
‘water’ and ‘milk’ refer to substances that are concrete and imageable, but
such substances do not have a distinctive shape nor are they easily in-
dividuated, at least as these features are typically defined. Similarly, the lists
contain a number of words referring to events such as sounds, games, rou-
tines, and actions that are not readily characterized by any of the four SICI
features, at least as these have generally been conceptualized. In short, al-
though there is some support for the hypothesis of general cognitive—
perceptual predispositions (Gentner, 1982) or specific cognitive—perceptual
features (Maguire et al., 2006), the most frequent words in the early voca-
bularies of the bilingual children studied here also included many words
that were not salient on these grounds. Thus, it appears that factors other
than cognitive and perceptual constraints also must be considered in
understanding children’s early word learning.

Verb semantics. Twelve verbs appeared on the most frequent list of
Mandarin words, but only one verb was found among the most frequent
English words (Tables 3 and 4). It is interesting to note that eleven of the
twelve early Mandarin verbs (e.g. & ‘eat’, 4 ‘sit’, #& ‘draw’, and #7
‘hit’) would be characterized as being relatively semantically heavy, in the
sense that they encode fairly specific meanings (Clark, 1993; Tardif, 2006)
and/or arguments (Brown, 1998). Only one Mandarin verb, Z ‘want’,
would be characterized as semantically light, as is the only verb on the most
frequently reported list of English words, go. The role of heavy and light
verbs in language development and disorders is controversial (e.g. Gentner
& Boroditsky, 2009; Maouene, Laakso & Smith, 2011). Some investigators
(e.g. Clark, 1993) have observed that light or multi-purpose verbs dominate
the early verb lexicons of monolingual children learning English, but heavy
verbs are reported to be common in the early lexicons of other languages,
such as Tzeltal (Brown, 1998).

Because there were so few verbs among the most frequent English words,
we also examined the English and Mandarin verbs that were reported for at
least 50% of the children (Table 5). For Mandarin, this resulted in an
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TABLE 4. Most frequent 56 Mandarin words, with English glosses and their
PCDI categories, ranked by percentage of parents (N = 50) reporting them; the
20 nouns are bolded and the 12 verbs are marked with an asterisk (¥)

Word [gloss] PCDI category % Word [gloss] PCDI category %
B35 [Mommy] People 100 FF(D) [open]* Action Words 84
B8 [Daddy] People 100 HRAR [eye] Body Parts 84
12 [hold]* Action Words 98 % (O) [mouth] Body Parts 84
K [water] Food/Drink 98 — [one] Quantifiers 84
B [bye bye] Games/Routines 96 343 [grandma] People 82
% [flower] Outside Things 96 M1 [elder sister] People 82
1Z4R [have a meal] Games/Routines 94 B FF [elder brother] People 82
1 [dog] Animals 94 12 [eat]* Action Words 82
% [vehicle] Vehicles 94 E[wang* Action Words 82
HE2&F [ownname]  people 92 B [ear] Body Parts 82
3 [cat] Animals 92 & [fish] Animals 82
AERE [woof woof] Sound Effects 90 K [water] Outside Things 82
Z [want] Games/Routines 90 I [Hello] Sound Effects 80
Bt [wash]* Action Words 90 & [sit]* Action Words 80
BEBE [sleep]* Action Words 90 3T [hig]* Action Words 80
F [hand] Body Parts 90 & [watch, look]* Action Words 80
T () [meow] Sound Effects 88 = [two] Quantifiers 80
18} [thank you] Games/Routines 88 PR [aunt] People 78
445 [milk] Food and Drink 88 "8 [drink]* Action Words 78
iR [meal] Food and Drink 88 '/ [quack quack]  Sound Effects 76
& [eggl Food and Drink 88 BRER [younger sister]  pegple 76
BF [nose] Body Parts 88 LR [go potty] Games/Routines 76
R [ball] Toys 88 BB [draw]* Action Words 76
& [shoe] Clothing gg & [fish] Food and Drink 76
A [don't want] Games/Routines 86 K& [hair] Body Parts 76
BB [wash] Games/Routines 86 1F [duck] Animals 76
1% [telephone] Small Items 86 Z [hot] Descriptive Words 76
E [walk]* Action Words 84 # [book] Toys 76

additional twenty-one verbs, for a total of thirty-three verbs; for English
this resulted in four additional verbs (kiss, jump, hug, sit), all of which would
be characterized as relatively heavy. In short, verbs were generally rare in
the English lexicons of these bilingual children, but the majority of those
that occurred could be described as semantically heavy, consistent with the
kinds of verbs that dominated their Mandarin lexicons. Accordingly, the
theoretical distinction between light and heavy verbs does not appear to be
related in any obvious way to the differences in the verb lexicons of these
bilingual children.
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TABLE 5. English verbs (n=5) and Mandarin verbs (n=33) reported for at
least 50 % of the bilingual children

English verbs

go kiss Jjump hug sit

Mandarin verbs [gloss]

12 [hold] W [wash] 3 [sleep] iE [walk] FF (1) [open]
1z [eat] E [want] A [sit] 3T [hit] & [watch, look]
18 [drink] BE# [draw]  $TFF [open] 3K [come] It [play]
Z(0I3R) [bring]  ZF [wear] X [fly] FE(—) [kiss] #3K [stand up]
R [cry] X [close] 2 [run] FF (%) [drive]  FR [go potty]

% [carry] £ [go up] T [go down] & [touch] 45 [give]

A [have] B [jump] K [swim]

Lexical reduplication. The lists of the most frequently reported words in
English and in Mandarin (Tables 3 and 4) both include forms consisting of
two identical syllables, such as choo choo in English and #7#F ‘grandma’ in
Mandarin; in some but not all cases these forms comprise a root word and
an exact repetition of it. This phenomenon, known as reduplication (Li &
Thompson, 1981: 28-36), has been observed in adult Mandarin Chinese
and also in prelinguistic canonical babbling (e.g. /nananana/) but it has
rarely been analyzed in lexical acquisition. Tables 3 and 4 suggest that
lexical reduplication may be more common in Mandarin than in English,
and also that reduplicates in Mandarin are distributed over a broader range
of semantic categories, including ‘Action Words’, than English re-
duplicates. Specifically, of the most frequently reported fifty-five English
words, eight words (14%) can occur as reduplicated forms (although not all
of these appear as reduplicative forms on the CDI): no no, bye bye, baa baa,
moo moo, yum yum, choo choo, mama ‘mommy’, and dada ‘daddy’. All of
these words are in the ‘Games & Routines’, ‘Sound Effects’, or ‘People’
category.

In the fifty-six most frequently reported Mandarin words, by contrast,
sixteen of twenty words in the noun categories (80%) and all twelve verbs
are acceptable when reduplicated by adults or by children. Only four of the
other twenty-four words in Table 4 lack the potential to occur as lexical
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reduplicates (— ‘one’, = ‘two’, F/f ‘bye bye’, 7Z ‘don’t want’); one
word (§2#7Z % ‘child’s own name’) may or may not be reduplicated de-
pending on the child’s name.

DISCUSSION

This study was designed to provide strong observational evidence on the
question of whether the noun bias in early lexical development appears to
be language-general or language-specific. We compared the percentages of
English and Mandarin nouns in a sample of fifty bilingual toddlers whose
parent-reported vocabulary in each language contained 50—300 words; the
sample size was chosen to ensure adequate statistical power for the com-
parison. The mean difference between the percentage of English and
Mandarin nouns was 16 %, exceeding the minimum effect size that had been
specified a priori. Additional analyses showed that nouns predominated the
total number of words as well as the fifty most frequently produced words
in both languages, but the list of the most frequent fifty words in English
included substantially more nouns and substantially fewer verbs than did
the most frequent words in Mandarin, consistent with the main finding of a
lower level of noun bias in Mandarin.

Confounding is not a likely explanation for the noun bias differences be-
tween English and Mandarin that were observed in this study. First, the
within-subject bilingual design controlled for child-specific cognitive dif-
ferences and at least some differences in children’s environments that could
have influenced their vocabulary acquisition. Second, because analyses
concerned children whose vocabulary size in each language fell within a
relatively narrow range, cross-linguistic differences in noun bias are unlikely
to reflect developmental variation. Third, the sample size was sufficiently
large to ensure that statistical power was adequate to detect the language
difference of interest. Fourth, consistent measures, definitions, and for-
mulas were used in calculating the percentage of nouns in each language.
Finally, the same informant completed the vocabulary checklist form in
each language, presumably applying the same criteria and standards for
identifying words in the child’s vocabulary. Thus, the present findings of a
significantly lower level of noun bias in Mandarin than in English appear
robust.

Analyses of the most frequently reported Mandarin verbs showed that
nearly all of them encoded specific meanings, and that all of them could be
reduplicated in adult-to-child speech. Li and Thompson (1981) studied
adult Mandarin Chinese and reported that reduplication is a common
morphological process that can apply in several form classes. In a sense,
lexical reduplication can be viewed as effectively doubling a child’s exposure
to each of the word’s repeated components. If such reduplication is found to
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occur more frequently in Mandarin verbs than in English verbs, it is reason-
able to ask whether this phenomenon might contribute to the relatively higher
percentage of Mandarin verbs than English verbs in early vocabularies.
However, it appears that lexical reduplication may also apply more often to
Mandarin nouns than to English nouns. Accordingly, additional research is
needed concerning cross-linguistic variations in lexical reduplication experi-
enced by young children and the potential role of lexical reduplication pro-
cesses in cross-linguistic differences in early vocabulary composition.

The design used in the current study, in which within-subject compar-
isons were made in bilingual children whose lexicons in each language were
of similar size, suggests a fruitful approach to understanding early word
learning in bilingual children. For example, words from different languages
that have very similar meanings are known as translational equivalents
(Pearson, Fernandez & Oller, 1995). We are currently exploring noun bias
in several vocabulary subsets that are unique to bilingual children, includ-
ing words having various translational relationships across languages.
Comparisons among such word sets in bilingual children with comparable
vocabulary sizes may provide additional insights into the factors that influ-
ence lexical acquisition within and between languages.

Of course, the observational nature of this study does not permit causal
inferences about the reasons for the language-specific differences in noun
bias that we observed; experimental studies (e.g. Chan, Tardif, Chen,
Pulverman, Zhu & Meng, 2011) are very much needed. In addition, to
investigate developmental trends in the noun bias phenomenon across lan-
guages, studies of bilingual children with vocabulary sizes outside the
50—300-word window are needed. Finally, more detailed information on the
language experiences of bilingual children is essential. Although all children
in the present study were reportedly exposed to both English and Mandarin
shortly after birth, and their vocabulary sizes in the two languages were
similar by the time they participated in the study, the particular bilingual
circumstances that bear on lexical acquisition were complicated and dy-
namic. A more detailed description of the variations in exposure to each
language over time would improve efforts to understand the relationship
between the input and the early lexicons of bilingual children.

In conclusion, findings from the present study extend understanding of
the noun bias phenomenon (Gentner, 1982; Gentner & Boroditskey, 2001),
revealing (i) a noun bias for both Mandarin and English, and (ii) a signifi-
cantly higher percentage of English than Mandarin nouns in individual
bilingual children with comparable expressive lexicons in each language.
These results converge with previous findings from monolingual children
(e.g. Bates et al., 1994; Tardif et al., 1999) and suggest that variables spe-
cific to the language input experienced by a child should be considered in
understanding the preference for nouns during early word learning.
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