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ABSTRACT ARTICLE HISTORY
New Zealand has a growing population of Mandarin and Cantonese speakers, including Received 17 August 2023
children with speech, language, and communication disorders. However, the absence of Accepted 7 January 2024
language development profiles poses challenges in effectively identifying and addressing
these concerns. This study aimed to capture the current state of monolingual, bilingual, and Bili o

o . R . . . ilingualism;
multlllngqal Mandarln-. and Captonese-speaklng chllt;iren. living in New Zea.land..Over 209 multilingualism; Chinese
mothers in the Growing Up in New Zealand longitudinal cohort study identified their language acquisition;
children as understanding Mandarin and/or Cantonese. Mothers completed newly adapted assessment
vocabulary and grammar checklists for New Zealand Mandarin and Cantonese speakers at
the Age 2 data wave. Both of the adapted New Zealand Mandarin and Cantonese versions
showed high reliabilities and validities. Unique demographic predictors of children’s
vocabulary and grammar were mothers’ education, household deprivation level, and
children’s birth order. Language status and maternal concerns were also unique predictors
of children’s vocabulary development in Mandarin and Cantonese, with monolingual
children whose mothers reported no concerns having higher Mandarin and Cantonese
vocabularies. These results have rich implications for researchers, clinicians, and practitioners
working with Mandarin- and Cantonese-speaking children in New Zealand and worldwide.

KEYWORDS

Introduction In addition to the significant impact of adult input
(Hart & Risley, 1995), various factors such as gender,
socioeconomic status (SES), birth order, maternal edu-
cation, and parental concerns have been identified as
influential in shaping early language development
(Horwitz et al., 2003; Reese et al., 2018; Reese & Read,
2000; Reilly et al., 2007). Furthermore, the role of bilin-
gualism and multilingualism, the ability to speak two
or more languages, has also been recognized as a sig-
nificant factor in early language growth (Hoff et al.,
2012; Pearson, Fernandez, & Oller, 1993; Reese et al.,
2018). Although a considerable body of research on
Chinese children’s language development has primar-
ily been conducted in China or Chinese-dominant
countries (Hao, Shu, Xing, & Li, 2008; Hua & Wei,
1999; Tardif, Fletcher, Zhang, Liang, & Zuo, 2008b),
there has been an increase in studies focusing on
this population in English-dominant societies in
recent years (Hao, Bedore, Sheng, & Pefia, 2019; Jia &
Paradis, 2015; Sun, Low, & Chua, 2022; Sun, Yin,
Amsah, & O'Brien, 2018). In New Zealand, there has
been a noticeable increase in the population of Man-
darin and Cantonese speakers, including children

Oral language development in early childhood is a key
focus for professionals and researchers as it serves as a
strong predictor of later language and literacy devel-
opment (Greenwood et al., 2017; Harris, Law, & Roy,
2005). The considerable impact of lexical and gramma-
tical development in the early years on later language
growth generates great interest among researchers
and clinicians. For instance, children who experience
language difficulties in later childhood often exhibited
risk factors as toddlers (Horwitz et al., 2003; Reilly et al.,
2009). Conversely, children who possess advanced oral
language skills during their early years demonstrate
better early literacy abilities when they enter school
and enhanced reading comprehension later in
primary school (Suggate, Schaughency, McAnally, &
Reese, 2018). Therefore, understanding key factors
influencing early language development is crucial for
effective interventions and addressing long-term chal-
lenges associated with oral language issues for literacy,
academic performance, and social interactions
(Simonsen,  Kristoffersen, Bleses, Wehberg, &
Jorgensen, 2014).
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with speech, language, and communication disorders
(Ballard & Lee, 2016). Despite this growing demo-
graphic, there is a critical gap in the identification
and assessment of these children’s language develop-
ment within the specific context of New Zealand. The
primary objective of this study was to provide a
current overview of Mandarin and Cantonese acqui-
sition among children participating in the Growing
Up in New Zealand study. Specifically, we investigated
the predictors of variation in language proficiency
among Mandarin and Cantonese-speaking children in
New Zealand with a newly adapted version of the
MacArthur-Bates Communicative Development Inven-
tory (CDI): short form (Fenson et al., 2000), with per-
mission from the CDI board. To achieve this, we
assessed 236 Mandarin and Cantonese speakers from
the Growing Up in New Zealand study, a longitudinal
birth cohort study that included over 6,500 diverse
families representing the New Zealand population
(Morton et al., 2012, 2013).

Measuring early language in bilingual children

Accurately assessing the linguistic development of
young bilingual children in child language research is
challenging due to the risk of over- and under-identify-
ing speech, language, and communication disorders
(Aldawood, Hand, & Ballard, 2023). Collecting, tran-
scribing, and analysing naturalistic language samples
requires extensive time and effort, which is further
complicated when dealing with bilingual speakers.
To overcome this challenge, parent-report inventories,
such as the MacArthur-Bates Communicative Develop-
ment Inventories (CDls), have emerged as reliable and
valid alternatives for assessing language proficiency in
children aged 8-37 months (Fenson et al, 2000;
Fenson et al., 2007; Fernald, Perfors, & Marchman,
2006). Originally developed for American English
(Fenson et al., 1994, 2000), the CDI has since been
adapted to over fifty languages, including different
variations of English (e.g., British English: Dionne,
Dale, Boivin, & Plomin, 2003; New Zealand English:
Reese & Read, 2000; see https://mb-cdi.stanford.edu/
adaptations.html for a current list) as well as numerous
other languages (e.g., Spanish: Jackson-Maldonado,
Marchman, & Fernald, 2013; Danish: Bleses et al.,
2008; Canadian French: Poulin-Dubois, Graham, &
Sippola, 1995). These adaptations allowed for
broader applicability and enabled researchers to
assess language development in diverse linguistic
contexts.

The CDL:I for toddlers focuses on assessing vocabu-
lary and grammar. Parents or caregivers complete the
questionnaire by indicating the words and/or sen-
tences their children are producing (Fenson et al.,
1994). They also answer a question about children’s
acquisition of word combination skills, which is

commonly used as an indicator of grammatical devel-
opment (Bates & Goodman, 1997). The CDL:ll long form
provides a valid and reliable measure of language
development for children aged 16-30 months but
can be time-consuming, taking 30-45 min to com-
plete. In contrast, the CDLIl short form offers a more
concise version with a 100-word vocabulary checklist
and one grammar question, which is also valid and
reliable (Fenson et al., 2000, 2007). The short form
serves as a practical alternative to the long form, par-
ticularly in situations where time and resources are
limited. It has gained wide acceptance and is fre-
quently used when administering the long form is
challenging or time-consuming (Fenson et al., 2000).
Therefore, the CDI short form is well-suited for compre-
hensive health and development studies like Growing
Up in New Zealand (Reese et al., 2015, 2018).

Researchers in other countries have created several
parental questionnaires tailored to assess the early
language development of Mandarin- and Cantonese-
speaking children (Hao et al., 2008; Hua & Wei, 1999;
Tardif et al., 2008b). Tardif and colleagues adapted
the CDI short forms to Mandarin and Cantonese
languages to examine vocabulary and grammatical
development in children aged 8-30 months from
Beijing and Hong Kong, providing valuable insights
into language development in Mandarin- and Canto-
nese-speaking populations (Tardif et al., 2008b; Tardif,
Fletcher, Liang, & Kaciroti, 2009). However, Hao et al.
(2008) raised concerns about the suitability of certain
words on the Mandarin CDI short form, as they were
direct translations from English and not colloquial to
native Mandarin speakers. To address this limitation,
Hao et al. (2008) developed their own Chinese vocabu-
lary inventory and reported its reliability. Indeed, these
adapted language measures were conducted in China,
where most participants were monolingual and from
single-child households. Most New Zealand Chinese
families, however, are bilingual or multilingual with
multiple children. Therefore, there is a need for
adapted Mandarin and Cantonese CDIs for the New
Zealand population. In this study, two novel NZ CDI:I
short forms were developed exclusively for NZ Man-
darin and Cantonese speakers, adapted from Tardif
et al. (2008b) and Fenson et al. (2000).

Demographic factors in children’s early
language development

When assessing language development in Mandarin or
Cantonese speaking children in an English-speaking
country, it is fundamental to consider existing research
on language development in English-speaking chil-
dren. Previous studies have suggested that gender
can be a predictor of early lexical and grammatical
development, with young girls often exhibiting more
advanced linguistic skills compared to boys (Fenson


https://mb-cdi.stanford.edu/adaptations.html
https://mb-cdi.stanford.edu/adaptations.html

et al., 2000; Reese & Read, 2000; Reilly et al., 2007).
However, it should be mentioned that this association
does not consistently hold true in all cases (see excep-
tions in Horwitz et al., 2003). More robust predictors of
language development are family SES and maternal
education; children from low-SES families and with
mothers who have lower levels of education are
more likely to have lower language skills and experi-
ence language delay (Hart & Risley, 1995; Horwitz
etal,, 2003; Reilly et al., 2007). Several studies have indi-
cated that birth order can also influence language
development. First-born children tend to have larger
vocabularies and more advanced syntax compared to
later-born children (Hoff-Ginsberg, 1998; Reese et al,,
2018; Reilly et al., 2009). On the other hand, later-
born children often demonstrate more advanced
pronoun use and conversational skills (Hoff-Ginsberg,
1998; Oshima-Takane, Goodz, & Derevensky, 1996).
These birth order effects have been linked to differ-
ences in maternal language input, with mothers
using longer utterances with first-born children and
employing more questioning techniques with later-
born children (Hoff-Ginsberg, 1998). Finally, several
studies have consistently demonstrated that parental
concern (see Appendix 3 for an example), measured
by a question asking mothers whether they have con-
cerns about their children’s speech or hearing, serves
as a reliable predictor of children’s language develop-
ment (Klee, Pearce, & Carson, 2000; Reese et al., 2018).

Research on Chinese children’s language acqui-
sition has found that girls, first-born children, those
from higher socioeconomic backgrounds, and those
with highly educated parents tend to show language
advantages (Tardif et al., 2009; Zhang, Jin, Shen,
Zhang, & Hoff, 2008). In the current study, we aimed
to investigate whether similar language disparities
associated with gender, socioeconomic status (area-
level deprivation), language status (monolingual/bilin-
gual/multilingual), birth order, maternal education,
and maternal concern can be observed among Man-
darin- and Cantonese-speaking children in New
Zealand. Given that the majority number of children
in each sample used English as an additional language
(67% in Mandarin, 71% in Cantonese), we also exam-
ined language differences in English vocabulary and
word combinations within the English-Mandarin' and
English-Cantonese? subsamples as a function of
these demographic predictors.

Bilingual and multilingual language
development

Recent studies focusing on bilingual and multilingual
children’s language development have contributed
to a better understanding of their developmental pat-
terns and trajectories (De Houwer, Bornstein, &
Putnick, 2014; Grech & MclLeod, 2012). Previous
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research has yielded mixed findings when comparing
bilingual and monolingual children in terms of vocabu-
lary and grammatical development pace (Hoff et al,
2012; Pearson et al., 1993). It is now established that
bilingual children may take longer to acquire each
language compared to monolingual children (Hoff
et al,, 2012). However, this does not necessarily imply
that bilingual or multilingual children experience
language delays compared to monolingual children
(Grech & McLeod, 2012). Although bilingual children
may have smaller vocabularies in each language indivi-
dually, their combined vocabularies (De Houwer et al.,
2014) and grammatical development in any language
are comparable (Hoff et al.,, 2012). Some researchers
argue that the total number of concepts for bilingual
children is similar to monolingual children when consid-
ering their languages together (Pearson et al., 1993).
This conceptual vocabulary approach combines bilin-
gual children’s vocabulary knowledge across languages,
taking advantage of their ability to respond in either
language (Pefa, Bedore, & Kester, 2016). Bilingual chil-
dren are estimated to have a comparable ‘conceptual
vocabulary’ when considering words across both
languages without counting cross-language synonyms
twice (Reese et al., 2018). However, it remains unclear
how conceptual vocabulary differs from word forms.
This could be because acquiring concepts and word
forms varies among languages (Matthews, 1991). For
example, English word form changes for tense,
whereas Mandarin maintains consistent word forms
regardless of grammar. Interestingly, Australian Man-
darin-English bilingual children aged 3-7 showed
balanced development in both languages, unaffected
by language input and dominance (Yang, Kim, Tuomai-
nen, & Xu Rattanasone, 2022).

Although there is limited research on multilingual
children’s speech and language development, it
follows similar patterns to that of bilingual children
(Grech & MclLeod, 2012). It is suggested that multilin-
gual children may take longer to reach language mile-
stones compared to bilingual children, as their
language input is distributed across three or more
languages (Mieszkowska et al., 2017). To gain a com-
prehensive understanding of bilingual/multilingual
children’s development, it is crucial to compare
measures of conceptual vocabulary and expressive
vocabulary, along with grammatical measures, in
each of their languages whenever feasible.

The present study

The emergence of Chinese immigrants in New Zealand
can be historically situated in the mid-1860s. Since
then, there has always been a consistent number of
Chinese populations residing in New Zealand (Ballard
& Lee, 2016). The 2018 census reported that a total
of 247,700 Chinese individuals currently inhabit in
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New Zealand, constituting approximately 4.9% of the
overall populace (Statistics New Zealand, 2018).

Early Chinese immigrants predominantly originated
from the Canton regions of China, where Cantonese
serves as their primary language. However, with the
implementation of the Immigration Act 1987, there
has been a 23.6% increase in Mandarin speakers over
the past few decades. Many subsequent immigrants
from various parts of China exhibit bilingual or multi-
lingual abilities (Ballard & Lee, 2016). Indeed, Mandarin
and Cantonese are distinct languages, lacking mutual
intelligibility due to differences in their phonological
systems and lexical structures (Tardif et al, 2009).
One phonological contrast lies in the number of
tones, with Mandarin having four and Cantonese
having six. Additionally, Mandarin and Cantonese
share less than half of their vocabulary, indicating sig-
nificant lexical divergence (Snow, 2004). Findings from
the nine-month datawave in Growing Up in New
Zealand study indicated that among 6,383 mothers,
3.3% spoke Mandarin and 1.3% spoke Cantonese to
their infants. By age two, 40% of the children in the
full sample demonstrated comprehension of two or
more languages, and 7% exhibited comprehension of
three or more languages (Morton et al., 2014). Hence,
the prevalence of bilingualism and multilingualism
among the present generation of children is a promi-
nent feature, highlighting the importance for pro-
fessionals to update their knowledge about these
children to effectively support their needs (Aldawood
et al., 2023).

To the best of our knowledge, there has been no
research on Chinese children’s language development

Table 1. Demographics for children and families responding
to the NZ Mandarin CDI-sf and the Cantonese CDI-sf.

Mandarin
speakers N =177

Cantonese
speakers N =59

Maternal education (highest
level)

High school or lower® (%) 10 13
Diploma/Trade certificate (%) 23 30
Bachelor's degree (%) 46 38
Postgraduate degree (%) 21 17
Maternal birthplace (% of 98 90
mothers born outside NZ)
Maternal self-prioritised 98 95

ethnicity (% Asian)
Area-level deprivation

Most deprivedb (%) 25 15

Moderately deprived (%) 51 53

Least deprived (%) 24 30
Child gender (% male) 49 52
Birth order (% first born) 61 55
Child language status

Monolingual (%) 31 23

Bilingual® (%) 52 42

Multilingual® (%) 18 35

Notes: *The value of this variable for the Cantonese sample is fewer
than 10.

PThe value of this variable for the Cantonese sample is fewer than 10.

“dAmong the bilingual and multilingual children, 67% of the Mandarin
speakers and 71% of the Cantonese speakers used English as another
language.

from birth to two years old in a longitudinal cohort
sample in New Zealand. This study focuses on Man-
darin- and Cantonese-speaking children recruited
through the Growing Up in New Zealand study cohort
at age two. The study aimed to (1) validate the
adapted New Zealand Mandarin and Cantonese ver-
sions of the CDI, and (2) explore the predictors of
language acquisition in a representative group of tod-
dlers. We hypothesized that factors such as gender,
socioeconomic  status  (area-level  deprivation),
maternal education, birth order, language status, and
maternal concerns would influence children’s
language performance. Consistent with previous
research (Bleses et al, 2008; Harris et al, 2005;
Horwitz et al.,, 2003; Jackson-Maldonado et al., 2013;
Reese et al., 2015, 2018; Reese & Read, 2000; Reilly
et al,, 2009), we hypothesized that children from less
deprived areas, with more educated parents, female,
first-born, monolingual, and with no maternal con-
cerns about speech and hearing would exhibit higher
scores on the Mandarin and/or Cantonese CDI inven-
tories. For the children who also spoke New Zealand
English, we had no specific hypotheses since this
study was the first to assess New Zealand English
language acquisition for Chinese speakers.

Method
Participants

Growing Up in New Zealand is a comprehensive longi-
tudinal pre-birth cohort study that involved 6,853 chil-
dren and their families, representing a broad and
diverse sample in terms of ethnicity and socioeco-
nomic status (Morton et al, 2013). Recruitment of
mothers and their partners (if available) occurred
between 2009 and 2010, prior to the birth of their chil-
dren (Morton et al, 2013). When children were
approximately 24 months old (Age two data wave),
approximately 196 children who spoke Mandarin
and/or Cantonese and had mothers capable of report-
ing on their vocabulary in those languages were
included in the sample, out of a total of 6,327
mother respondents. Among the overall mother
respondents, 196 (3%) reported that their child could
understand Mandarin, and 71 (1%) reported that
their child could understand Cantonese. Further analy-
sis was conducted on 177 (90%) of the children whose
mothers could complete the vocabulary checklist in
Mandarin, excluding three subsequent births of twin
pairs, and on 59 (83%) of the children whose
mothers could complete the checklist in Cantonese
without the need for an interpreter or interviewer.
Among the Mandarin-speaking sample, 20 (11%) of
the children spoke Cantonese and 119 (67%) of the
children also spoke English. Among the Cantonese-



speaking sample, 20 (34%) of the children spoke Man-
darin and 42 (71%) of the children also spoke English.

The broader Growing Up in New Zealand study col-
lected additional demographic information relevant
to language development, including birth order,
maternal self-prioritised ethnicity, area-level depri-
vation, maternal education, and birthplace. These
data were gathered during the antenatal period or
through a phone call at 6 weeks, along with child
gender information. Socioeconomic status was deter-
mined using the well-established 2006 New Zealand
Index of Deprivation, which utilizes eight socioeco-
nomic dimensions derived from census data devel-
oped (Salmond, Crampton, & Atkinson, 2007). Scores
on this scale range from 1 (least deprived) to 10
(most deprived), and a tripartite classification of depri-
vation levels was used: low (< 3), medium (4-7), and
high (8-10). Maternal education was categorized into
five subgroups based on the highest level of education
completed: intermediate, high school, trade certificate/
diploma, bachelor’s degree, or postgraduate degree.
Table 1 presents the demographic characteristics of
the final sample of Mandarin- and Cantonese-speaking
children.

Measures

Expressive language

Child vocabulary in Mandarin and Cantonese and word
combination skills in any language were measured
using the two new adapted versions of the
MacArthur-Bates Communicative Development Inven-
tory (CDI) short form in Mandarin and Cantonese for
New Zealand children. For children who also spoke
English, their English vocabulary was also assessed
with the NZ CDL:Il short form (Reese et al., 2018). To
construct the New Zealand adapted versions of the
CDI for Mandarin and Cantonese, the third and
fourth authors, who are Mandarin and Cantonese
native speakers respectively and had experience
working with children, consulted with Chinese families
more generally and made recommendations to Tardif's
(2008b) existing word list. These were discussed with
the second author before items that did not fit the
NZ context were removed to produce 100-word ver-
sions that were similar in scope to the long-form
Chinese versions (Tardif et al., 2008b) regarding
lexical categories, such as action words, pronouns
etc. Each word was assigned a score of one point,
resulting in a scoring range from 1 to 100 for the ques-
tionnaire. Additionally, the questionnaire included a
question regarding the children’s ability to combine
words in any language for a measure of grammatical
development. The response options for this question
were ‘not yet' ‘sometimes’ and ‘often’; the scoring
range for this question was from 1 to 3.
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Procedure

Antenatal measures

During the antenatal phase, mothers were interviewed
using a 90-minute face-to-face computer-assisted per-
sonal interview (CAPI) conducted by trained inter-
viewers at the family’s home. The interview covered
a range of topics, including questions about the
mothers themselves, their families, and other impor-
tant information such as the household SES relevant
to their children.

Child expressive language at two years

At around 24 months of age, the child expressive
language assessment took place during the computer-
assisted personal interview (CAPI) with Mandarin- and
Cantonese-speaking mothers as part of the Growing Up
in New Zealand study. Initially, mothers were asked to
indicate all the languages that their children could under-
stand, including New Zealand English. Subsequently, for
each of these languages, mothers were presented with
show cards containing numbered word lists specific to
the respective language (see the Appendices for the
word lists in Mandarin and Cantonese; for the word list
in New Zealand English, please refer to Reese et al.,
2018). The standard instructions for the CDI: Il short
form (Fenson et al., 2000) were slightly adapted for the
computer-assisted procedure: Children understand many
more words than they say. With this question, we are par-
ticularly interested in the words your child SAYS. Please look
at this list and tell me the numbers for the words you have
heard [Child’s name] use. If [Child’s name] uses a different
pronunciation of a word (e.g, ‘sketti’ instead of ‘spa-
ghetti’), still tell me the number for that word. Remember
that this is a list of all the words that are used by many
different children — don’t worry if your child only uses a
few of these words (Reese et al, 2018). Interviewers
entered the participant’s response for each numbered
word on each show card.

Following the completion of the vocabulary check-
list in all the languages the mother believed her child
understood, the word combination question was
asked in English (Has your child begun to combine
words yet, such as ‘another cookie’ or ‘doggie bite'?;
Fenson et al., 2000), provided with three options: ‘not
yet' ‘sometimes’ and ‘often’. For this particular question,
mothers were asked to provide their response consid-
ering all languages spoken by the child.

After completing the word combination question,
mothers were asked if they had any concerns about
their child’s speech or hearing. If they expressed a
concern, they were further prompted to specify the
type of concern using the categories provided in
Appendix 3. Additionally, mothers were asked to rate
the level of their concern, ranging from not concerned
at all to very concerned. Furthermore, they were asked
whether they had sought professional advice or
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treatment regarding their child’s speech and/or
understanding.

Results
Psychometric properties

To evaluate the reliability of each inventory, Cron-
bach’s alpha was employed as a measure of inter-
item correlations within each scale. The Mandarin
and Cantonese vocabulary scales demonstrated high
reliability, with Cronbach’s alpha coefficients of .99
for both. These high alpha values are consistent with
those reported for the English CDI: Il short forms
(Fenson et al., 2000).

Vocabulary development

Table 2 displays the average vocabulary scores for
Mandarin and Cantonese speakers as a function of by
gender, birth order, language status (monolingual,
bilingual, and multilingual), maternal education, area-
level deprivation (least, moderately, and most
deprived), and maternal concerns regarding the
child’s speech or hearing. Language status was
dummy coded as monolingual, bilingual, and multilin-
gual; area-level deprivation was dummy coded into
least, moderately, and most deprived. Prior to
regression analysis, the intercorrelations among the
predictors were assessed, revealing low correlations
among all eight predictors (r; < .6); therefore, all were
retained and included in the final regression model.
Due to minimal variation in maternal self-prioritised
ethnicity and maternal birthplace, these two variables
were excluded from the regression analysis. Specifi-
cally, 98% of Mandarin and 95% of Cantonese partici-
pants identified themselves as Asian, while 98% of
Mandarin and 90% of Cantonese participants were
born outside of New Zealand. Multiple linear
regression analyses were conducted to explore the
best predictors for children’s vocabulary knowledge.
Two separate regression models were built for the
Mandarin and Cantonese samples and two separate
regression models for the English-Mandarin and
English-Cantonese subsamples. Percentile rankings
for monolingual, bilingual, and multilingual Mandarin-
and Cantonese-speaking children on both inventories
can be found in Appendices 4-6.

Mandarin speakers

For Mandarin speakers, the average total vocabulary
was 28.94 words. The most common words were ¥
(shoe, 65%), 7K (water, 64%), 1 (dog, 64%), F (hand,
61%), 4 (hug, 53%) (see Appendix 1). When all the pre-
dictors were entered simultaneously into a regression
analysis, the model accounted for 36% of the variance
in Mandarin vocabulary, R?= .36, F(8, 168)=11.62, p

<.001, which could be explained by two unique pre-
dictors in the final model: monolingual (3=0.49, p
<.001) and maternal concerns (8=-0.16, p=.01).
Mandarin monolingual children and those whose
mothers had no concerns about children’s speech
and hearing exhibited larger vocabularies than Man-
darin bilingual children or those whose mothers had
concerns.

English-Mandarin speakers

For English-Mandarin speakers, the average total
English vocabulary was 19.56 words. When all the pre-
dictors were entered simultaneously into a regression
analysis, the model accounted for 13% of the variance
in English vocabulary, R?=.13,F (7,111)=2.41, p=.02.
Maternal education was the only significant predictor
(8=0.28, p=.00); children whose mothers reported
lower education had smaller English vocabularies
than children whose mothers reported higher
education.

Cantonese speakers

For Cantonese speakers, the average total vocabulary
was 28.13 words. The most common words were 4
(dog, 58.3%), Hi. (car, 55%), 1 (hit, 53.3%), 5852 (hair,
50%), ¥ (sock, 48.3%), T8 (hat, 48.3%) (see Appendix
2). When all the predictors were entered simul-
taneously into a regression analysis, the model
accounted for 47% of the variance in the Cantonese
vocabulary checklist, R?= .47, F(8, 50) =5.49, p <.001,
which could be explained by three unique predictors
in the best fitting model: maternal education (8=-0.29,
p=.01), monolingual status (3=0.44, p<.001), and
maternal concerns (8=-0.24, p=.03). Cantonese
monolingual children, those whose mothers reported
less education, and those whose mothers reported
no concerns exhibited larger vocabularies than Canto-
nese bilingual children, those whose mothers reported
higher education, and those whose mothers had
concerns about the child’s speech or language.

English-Cantonese speakers
For English-Cantonese speakers, the average total
English vocabulary was 20.26 words. When all predic-
tors were entered simultaneously into a regression
analysis, the model was not significant and there
were no significant differences in English vocabulary
by gender, birth order, language status (bilingual and
multilingual), maternal education, area-level depri-
vation (least, moderately, and most deprived), or
maternal concerns, R?=.20, F (7, 34) = 1.25, p=.31.
Overall, the patterns for vocabulary size for the
Mandarin and Cantonese full samples as a function
of demographics were similar for language status
and maternal concerns: Monolingual Mandarin and
Cantonese speakers and those whose mothers
reported no concerns had larger vocabularies
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Table 2. Mean vocabulary (and SD) and word combination scores on the NZ Mandarin and Cantonese CDI-sf as a function of

demographics and maternal concerns.

Mandarin vocabulary
(total words)

Word combinations
(% not yet combining)

Word combinations
(% not yet combining)

Cantonese vocabulary
(total words)

Child gender
Girls 29.69 (29.15)
Boys 28.16 (27.85)
Birth order
First-borns 31.88 (30.53)

Later-borns
Language status
Monolinguals
Bilinguals
Multilinguals
Maternal education®
Less educated
More educated
Area-level deprivation
Most deprived
Moderately deprived
Least deprived
Maternal concern
Not concerned
Concerned

24.44 (24.47)

52.65 (31.77)
20.80 (19.61)
11.77 (16.71)

32.17 (27.93)
27.32 (28.68)

30.25 (28.72)
26.81 (26.84)
32.05 (31.60)

31.38 (29.62)
18.68 (20.14)

10
20

1"
20

13
15
16

il
30

32.79 (32.47) 3
24.20 (24.21) 10
26.40 (27.62) 6
31.00 (30.25) 8
59.23 (30.40) 0
22.92 (21.53) 8
15.90 (21.22) 10
38.73 (30.98) 9
20.30 (24.16) 4
32.78 (33.35) 1
28.44 (28.38) 10
26.22 (28.17) 0
31.04 (29.00) 6
11.75 (20.67) 13

Notes: *Less educated = highest level of education intermediate or high school qualification; more educated = highest level of education trade certificate/

diploma or bachelor’s or postgraduate degree.

compared to bilingual children or those whose mother
reported concerns in that language. However, for Can-
tonese speakers only, vocabulary differed as a function
of maternal education in the opposite direction to that
predicted, with children whose mothers were less edu-
cated having a larger Cantonese vocabulary than chil-
dren whose mothers were more educated. This pattern
was the opposite for the English vocabularies in
English-Mandarin  subsamples as a function of
maternal education, with children whose mothers
reported lower education having smaller English voca-
bularies than children whose mothers reported higher
education.

Grammatical development

Table 2 also displays the average word combination
scores for Mandarin and Cantonese speakers as a func-
tion of gender, birth order, language status (monolin-
gual, bilingual, and multilingual), maternal education,
area-level deprivation (least, moderately, and most
deprived), and maternal concerns regarding the
child’s speech or hearing. Again, language status was
dummy coded as monolingual, bilingual, and multilin-
gual, while area-level deprivation was dummy coded
into least, moderately, and most deprived. Before con-
ducting the regression analysis, the intercorrelations
among the predictors were examined to avoid multi-
collinearity and found to be low (r; <.6) for all eight
predictors. Consequently, all predictors were retained
and included in the final regression model. Maternal
self-prioritised ethnicity and maternal birthplace were
excluded from the regression analysis as most
mothers of Mandarin and Cantonese speakers self-
prioritised as Asian (98% of Mandarin and 95% of Can-
tonese) and were born outside New Zealand (98% of

Mandarin and 90% of Cantonese). Since the depen-
dent variable is discrete, multivariable ordinal
regression models were used to estimate the cumulat-
ive odds ratio (OR) for word combinations with all pre-
dictor variables. Two separate regression models were
built for the Mandarin and Cantonese samples and two
separate regression models were built for the English-
Mandarin and English—-Cantonese subsamples.

Mandarin speakers

A chi-square test of model fit demonstrated that the
model was a good fit to the data, x* (8)=25.64,
p <.001. Significant variations existed in Mandarin
speakers’ word combinations as a function of birth
order, area-level deprivation (moderately and most
deprived), and maternal concerns. The odds of children
combining words in any language were 2.40 times
higher (95% Cl [1.27, 4.51]) for later-born children com-
pared to first-born children, Wald x? (1)=7.29, p < .01.
Additionally, the odds of children combining words
in any language were 3.62 times lower (95% Cl [1.71,
7.671) for mothers who reported concerns compared
to those who did not, Wald x? (1)=11.31, p<.001.
Furthermore, the odds of children combining words
in any language were 2.36 times higher (95% Cl
[1.13, 4.91]) for moderately deprived households
compared to the most deprived households, Wald
x> (1)=5.22, p=.02.

English-Mandarin speakers

A chi-square test of model fit demonstrated that the
model was a good fit for the English-Mandarin sub-
sample, x? (7)=26.23, p <.001. Significant variations
existed in English-Mandarin speakers’ word combi-
nations as a function of birth order, maternal edu-
cation, area-level deprivation (moderately and most
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deprived), and maternal concerns. The odds of children
combining words in any language were 2.37 times
higher (95% CI [1.06, 5.28]) for later-born children com-
pared to first-born children, Wald x? (1) =4.46, p = .04.
The odds of children combining words in any language
were 3.13 times higher (95% Cl [1.26, 7.75]) for children
whose mothers reported higher education compared
to children whose mothers reported lower education,
Wald x2(1) = 6.07, p =.01. The odds of children combin-
ing words in any language were 4.31 times higher
(95% ClI [1.66, 11.19]) for children in moderately
deprived household compared to children in most
deprived households, Wald x? (1) =9.00, p <.001. The
odds of children combining words in any language
were 4.27 times higher (95% Cl [1.68, 10.88]) for chil-
dren whose mothers reported no concerns compared
to children whose mothers reported concerns, Wald
X2 (1)=9.26, p <.001.

Cantonese speakers

For Cantonese speakers, there were no significant
differences in word combinations by gender, birth
order, language status (monolingual, bilingual, and
multilingual), maternal education, area-level depri-
vation (least, moderately, and most deprived), or
maternal concerns, Wald x? (8) = 7.56, p = .48.

English-Cantonese speakers

For English—-Cantonese speakers, there were no signifi-
cant differences in word combinations by gender, birth
order, language status (bilingual and multilingual),
maternal education, area-level deprivation (least, mod-
erately, and most deprived), or maternal concerns,
Wald x? (7) = 6.02, p = .54. Overall, in both the full Man-
darin samples and the English-Mandarin subsample,
word combinations were predicted by similar demo-
graphic factors such as birth order, maternal concerns,
and area-level deprivation (moderately and most
deprived). However, maternal education was a
significant predictor only in the English-Mandarin
subsample, and not in the full Mandarin sample.

Discussion

This study had two aims: (1) to assess the reliability of
the New Zealand-adapted short forms of the Mandarin
and Cantonese versions of the Communicative Devel-
opment Inventories (CDI), and (2) to investigate the
language development of monolingual, bilingual,
and multilingual Mandarin- and Cantonese-speaking
children in the context of the Growing Up in New
Zealand study. We found that both of the NZ
adapted Mandarin and Cantonese CDI short forms
demonstrated high reliability. Furthermore, for voca-
bulary development, language status and maternal
concerns emerged as strong predictors of vocabulary
in Mandarin and Cantonese-speaking children, with

monolingual children whose mothers reported no con-
cerns exhibiting larger vocabularies compared to bilin-
gual speakers whose mothers showed concerns. For
Cantonese speakers only, children of mothers having
lower education displayed larger Cantonese
vocabularies.

The picture was different for Mandarin-speaking
children who also spoke English. We found that
English-Mandarin speaking children whose mothers
reported lower education had smaller English vocabul-
aries compared to children whose mothers reported
higher education. Additionally, maternal education
was a predictor for English-Mandarin speakers’ word
combinations; English-Mandarin speaking children
whose mothers reported lower education were less
likely to combine words than children whose
mothers reported higher education.

For grammatical skills across all children’s
languages, similar predictors identified were birth
order, SES, and maternal concerns of Mandarin-speak-
ing and English-Mandarin  speaking children’s
grammar, where children from households with high
deprivation and whose mothers expressed concerns
about their speech or hearing exhibited lower word
combination scores. Contrary to expectations, later-
born Mandarin speakers exhibited more advanced
grammatical skills across their languages than first-
borns.

Vocabulary development

The findings revealed that children in both language
groups produced less than 30% of the total vocabulary
listed in the inventories. Specifically, the most fre-
quently used words among Mandarin-speaking chil-
dren were ‘shoe,’ ‘water,’ ‘dog,” ‘hand,’ and ‘hug,’
whereas Tardif et al's (2008a) study identified
‘mommy,” ‘daddy,’ ‘grandma-paternal,’ ‘grandpa-
paternal,’ and ‘hello/wei” as the top words in their
sample. For Cantonese speakers, the prominent
words in our study were ‘dog,’ ‘car,’ ‘hit,’ ‘hair,’ ‘sock,’
and ‘hat,” whereas Tardif et al.'s (2008a) study found
‘daddy,” ‘aah,” ‘mommy,” ‘YumYum,’ and ‘older sister’
as the most common words. These variations in word
types and categories can be attributed to multiple
factors. Firstly, the children in our study were assessed
at the age of two, which is older than the children in
Tardif et al.s (2008a) study, who ranged from 8 to 16
months old. Additionally, the differences in word selec-
tion may arise from disparities in the inventories them-
selves. It is interesting that the word ‘dog’ emerged as
a top word for both Mandarin and Cantonese-speaking
children in our study but not in Tardif et al.'s (2008a)
study. This dissimilarity may be due to age differences
or possibly influenced by the prevalence of dog own-
ership within New Zealand Chinese families. Moreover,
the greater exposure to dogs in public spaces in New



Zealand compared to mainland China or Hong Kong
could contribute to this discrepancy. Furthermore,
the frequent depiction of dogs in children’s books in
New Zealand, which we call the ‘Hairy Maclary effect’
after the popular book series by Lynley Dodd, could
influence children’s word preferences.

Our hypothesis was that children from less deprived
areas, with more educated parents, female, first-born,
monolingualism, and no maternal concerns about
speech and hearing would score higher on the Man-
darin and/or Cantonese CDI inventories. Partially
aligned with this hypothesis, our result was consistent
with previous research suggesting that bilingual chil-
dren had lower vocabularies in one of their languages
than did monolingual speakers (see also Hoff et al.,
2012; Reese et al, 2015). When comparing the
language performance of children in our Mandarin
(N=54) and Cantonese (N=13) samples to other
Chinese samples (i.e., see Hao et al, 2008; Tardif
et al,, 2009), we found that monolingual children in
our study used a similar higher number of words
from the two lists (Mandarin: Mean=52.65, SD=
31.77; Cantonese: Mean = 59.23, SD =30.40).
However, this does not imply that bilingual children
experience delayed language learning. In fact, bilin-
gual children exhibit comparable language develop-
ment across both languages compared to
monolingual individuals (see Hoff et al., 2012).

It is important to note that the majority of children
in both samples had English as an additional language
(67% of Mandarin speakers and 71% of Cantonese
speakers). For English-Mandarin speakers (N=119),
the total vocabularies in English (Mean =19.56, SD =
18.42) and Mandarin (Mean =18.21, SD =17.94) were
similar. This finding aligns with a recent study by
Yang et al. (2022), which suggested no difference in
language dominance and the amount of language
input on bilingual children’s narrative skills in each
language between age 3 and 7. It is possible that the
bilingual English speakers in our samples performed
similarly across both of their languages because they
were younger, and therefore had more exposure to
all of the languages compared to Yang et al. (2022).
However, we did not assess language dominance as
perceived by mothers, which is a limitation of our
design. Future investigations should explore the rela-
tive use and proficiency of each language within
home and school environments to obtain a more com-
prehensive understanding of bilingual children’s
language acquisition.

Contrary to our hypothesis, Cantonese-speaking
children whose mothers had lower education levels
demonstrated larger vocabularies in Cantonese. This
finding may be attributed to the tendency of
mothers with lower education to overestimate their
children’s language skills using CDIs (Jackson-Maldo-
nado et al, 2013). Alternatively, less educated
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mothers might predominantly use Cantonese as the
primary language with their children due to their
limited exposure to alternative languages, thus posi-
tively impacting their Cantonese vocabulary develop-
ment. An additional possible explanation for this
phenomenon is the increased influx of Mandarin
speakers to New Zealand. Mothers with higher edu-
cation likely have more language skills across Man-
darin/Cantonese and  English  (and/or  other
languages) than mothers with less education, leading
to higher language fluency and competence in their
other languages (Ballard & Lee, 2016). This possibility
is supported by the results from our English-Mandarin
sample where children whose mothers reported lower
education had smaller English vocabularies and word
combination scores compared to children whose
mothers reported higher education. Additionally,
mothers with higher education may be more likely to
have employment where they primarily utilize
English and/or both Mandarin/Cantonese and English
(Jia & Paradis, 2015). This circumstance could result in
more bilingual/multilingual interactions with their chil-
dren, potentially leading to a more balanced split in
language skills across the child’s languages. These
factors could influence bilingual mothers with higher
levels of education to opt to speak Mandarin/English
rather than Cantonese to their children, perceiving it
as a more practical and advantageous language
(Ballard & Lee, 2016). Using a non-parametric test, a
statistically significant disparity in the median highest
maternal education level was detected when compar-
ing the Mandarin and Cantonese samples (excluding
20 participants who spoke both languages). Specifi-
cally, mothers of Cantonese-speaking children exhib-
ited lower educational attainment on average in
comparison to mothers of Mandarin-speaking children.
To better understand the complex relationship
between maternal education and child language out-
comes in bilingual/multilingual samples, future
studies should consider asking mothers what language
their education is based on at the point of data collec-
tion (see Sorenson Duncan & Paradis, 2020).

Grammatical development

For word combination scores, only 15% of Mandarin
speakers and 7% of Cantonese speakers had not yet
begun combining words in any language at age two.
These results align with word combination scores for
New Zealand English speakers (10% not yet combin-
ing; Reese et al,, 2018) in the full Growing Up in New
Zealand cohort. In contrast, lower rates of word combi-
nations were observed among NZ Samoan (17% not
yet combining; Reese et al., 2015) and Tongan speakers
(16% not yet combining; Reese et al., 2015) in the same
cohort.
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In the Mandarin sample, including English-Man-
darin speakers, we observed that children from the
most deprived households showed lower rates of
word combinations compared to children from moder-
ately deprived households. This finding supported our
hypothesis and is consistent with the word combi-
nation patterns seen in English-speaking children
from the entire group (Reese et al, 2018). It also
aligns with previous research indicating that children
in less deprived households tend to have language
advantages (Horwitz et al., 2003; Jackson-Maldonado
et al, 2013; Reese et al., 2015). However, children
from the most deprived households did not also
have smaller Mandarin vocabularies as predicted. It is
possible that these children may receive similar input
in Mandarin as children in families from moderately
deprived areas. However, their exposure to languages
outside of Mandarin, particularly in early childhood
education and other social settings, may be more
limited.

Contrary to hypotheses, we found that later-born
children exhibited more advanced grammar skills com-
pared to first-born children in the Mandarin sample,
including the English-Mandarin sample. This finding
contradicts previous research indicating the opposite
pattern (Hoff-Ginsberg, 1998; Horwitz et al., 2003;
Reilly et al, 2009). One possible explanation is that
later-born children benefited from increased exposure
to grammatical cues through interactions with parents
and with older siblings (Oshima-Takane et al., 1996).
Given the number of English-Mandarin speakers, it is
plausible that later-born children may exhibit a
higher frequency of word combinations in English
due to their exposure to older siblings who speak
English, which could contribute to their advanced
grammar skills compared to first-born children.

Maternal concerns

We predicted that children whose mothers had con-
cerns with their children’s speech or hearing would
be more likely to have lower language levels. Aligned
with our hypothesis, maternal concerns were a
unique predictor of Mandarin- and Cantonese-speak-
ing children’s language development for vocabulary
skills; those whose mothers displayed concerns about
children’s speech and hearing had less vocabulary
skills than those who showed no concerns. Further-
more, we found Mandarin-speakers (including
English-Mandarin speakers) whose mothers expressed
no concerns were more likely to combine words than
children whose mothers expressed concerns. Our
findings align with existing research that highlights
parental concern as a significant predictor for chil-
dren’s language delay in New Zealand and in other
countries (Harris et al., 2005; Horwitz et al., 2003; Klee
et al,, 2000; Reese et al., 2018), despite some previous

studies failing to establish its predictive value (e.g.,
Dale, Price, Bishop, & Plomin, 2003). It is important to
consider the potential influence of shared reporting
bias, as mothers who had concerns could have under-
estimated their children’s linguistic abilities. Addition-
ally, it is possible that mothers with concerns
intentionally used less sophisticated vocabulary and
grammar when interacting with their children,
thereby limiting their expressive language skills.
However, this effect was not observed in our Canto-
nese sample, possibly due to limited statistical
power. Further investigation is required to explore
the quantity and quality of maternal input in cases
where concerns are present, as well as their associ-
ations with child language development.

Strength, limitations, and future directions

The present study encompasses several strengths
and limitations. Notably, the inventories employed
demonstrated high reliability in both languages and
exhibited predictive relationships with sociodemo-
graphic factors as anticipated. However, certain limit-
ations need to be addressed. First, since we used
adapted Mandarin and Cantonese CDIs to evaluate
bilingual language acquisition, direct comparisons
between the results obtained from the new
adapted inventories and other versions for assessing
children’s overall vocabulary across both languages
are not feasible. The two wordlists are not aligned
since they were selected to include common words
used in Mandarin and Cantonese speaking families
(see Pena, 2007). As a result, we were unable to cal-
culate composite scores based on the number of
concepts across all languages of the children (see
Pearson et al., 1993). Moreover, the study did not
assess other language varieties, such as Shanghai-
nese or Fukien, which may limit the ability to accu-
rately determine vocabulary scores for bilingual and
multilingual children who can speak Mandarin or
Cantonese in addition to these other languages.
Second, we recognize that our study could have
benefited from a more comprehensive collection of
background information about the families, especially
those where fathers or grandparents were the main
caregivers. Caution should be exercised when general-
izing our findings given our focus only on mothers as
respondents. Since many young Chinese children are
raised primarily by their grandparents, parental
report measures may not reflect language acquisition
accurately (Reese et al., 2015; Tardif et al, 2009).
According to Morton et al. (2014), 27% of Asian chil-
dren in the Growing Up cohort lived with extended
families at age two. This suggests that the family
dynamics in immigrant Chinese families can be vastly
different from other families in the cohort, with grand-
parents often interacting with their young



grandchildren in their native dialect rather than
English. In future research, reports from all caregivers
should be included for better estimates of Mandarin
and Cantonese proficiency in children, and conducting
ethnographic interviews will provide valuable insights
into the family dynamics. Language samples of chil-
dren interacting with grandparents and siblings
would also round out the picture to provide a more
holistic understanding of bilingual language acqui-
sition in young Chinese-speaking children.

The findings of our study hold significant impli-
cations for clinicians in assessing the language devel-
opment of Chinese-speaking children in New
Zealand. Clinicians often have robust resources for
assessment/intervention in English, but face barriers
when working with children who speak a language
other than English and/or in addition to English, par-
ticularly non-European languages. Given that more
Chinese-speaking children may be turning up in
practice, it is of great benefit to the profession to
have assessments in Mandarin/Cantonese that have
been validated for the New Zealand context. We
would like to temper that by reminding our readers
of the importance of collecting detailed information
about language exposure/environment and taking
caregiver concerns into consideration. Specifically,
clinicians should take into account the language
environment of the child, whether monolingual or
bilingual, and to assess all of the child’s languages
whenever possible with multiple respondents for a
more complete picture. Ideally, bilingual and multilin-
gual children should also be assessed with separate
questions about word combinations in each of their
languages. These word combination questions are
vital for identifying language delays, especially in chil-
dren under 24 months old (Klee et al, 2000). Finally,
given our findings that maternal concerns regarding
children’s speech or hearing were robust predictors
of both total vocabulary and word combinations
among Mandarin speakers, and of vocabulary among
Cantonese speakers, caregivers’ concerns need to be
taken seriously. It is recommended that general prac-
titioners, teachers, and clinicians in New Zealand
inquire about caregivers’ concerns regarding speech
or hearing as a preliminary screening tool prior to
conducting further assessments or making referrals
for Mandarin- and Cantonese-speaking children.

Conclusions

In summary, this study validated versions of Mandarin
and Cantonese CDlIs specifically tailored for the New
Zealand context, and taking into account their profi-
ciency in New Zealand English. The study also exam-
ined significant predictors of language acquisition
among 24-month-old Mandarin- and Cantonese-
speaking children residing in New Zealand. Notably,
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the adapted versions of the Mandarin and Cantonese
CDI short forms demonstrated high levels of reliability
and validity. Furthermore, the findings underscored
the role of demographic factors on the language
acquisition of Chinese children. It is expected that
these findings provide a practical resource with
insights on the development of bilingual and multilin-
gual children, as well as for clinicians and practitioners
engaged in supporting Mandarin- and Cantonese-
speaking children both in New Zealand and on a
global scale.

Notes

1. For this study, English-Mandarin speakers refers to
bilingual or multilingual Mandarin speakers who
used English as an additional language.

2. For this study, English-Cantonese speakers refers to
bilingual or multilingual Cantonese speakers who
used English as an additional language.
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Appendices

Appendix 1. Short form of the NZ Mandarin CDI:ll (NZM CDI-sf).

1 W (ffinY) Meow
2 14 Oh

3 T 5 Baby

4 F[L# Aunt

5 34 2% Younger brother
6 & i Teacher

7 % Want

8 RUF Hello

9 i Please

10 (E) ##! (So) Great!
11 A Sit

12 f Have

13 3t Play

14 4% Give

15 i% Send

16 #5 Drop

17 1 Pat/Slap

18 4§ Wait

19 4% Rub

20 ## Flip/Turn over
21 (k) Pick

22 it.(f4) Remember
23 F Use

24 JiiEk Swim

25 % Cover

26 4k Hide

27 11) Ask

28 B2 Pretend

29 A EE Hope

30 7K Water

31 5 Porridge

32 &F Dumplings
33 A Meat

34 % Sprouts

35 /K5 Fruit

36 %1 Pear

37 BB Chili pepper
38 Sk ’& Hair

39 %3k Tongue

40 F Hand

41 &35 Knee

42 i Dog

43 Zh#) Animal

44 5 Bird

45 I Mosquito
46 2L ¥ Dinosaur

47 4 Good

48 7 Fragrant

49 ¥ Hot (to the touch)
50 HJ% Pitiful

51 4%, Angry

52 %7 Enough

53 /N> Be careful
54 Tji Bowl

55 HL 5 Electric fan
56 7= 74 Things/Stuff
57 ¥k Ball

58 LT Chess piece
59 0> Vest

60 -4 Top (clothing)
61 # Shoes

62 K Bed

63 Fili/it Drawer

64 1. Flower

65 ¥ Branch

66 T Stick

67 = Cloud

68 7% Car

69 K7 Truck

70 Zh#lE Zoo

71 #)LB /6 JLFT Kindergarten/Nursery
72 H1[E China

73 {& T~ Lower down/Below

74 553 Next to

75 — Two

76 4= All

77 AT Self

78 A That

79 &A1 Ours

80 A& Others/They

81 %k Classifier for long or thin objects
82 Bt Classifier for piece or chunk
83 fiL Classifier for people

84 L& Some

85 TEWK JL/WE JLIWE? Where is it?
86 M1~ Which

87 %£/b How many

88 Wit Modal particle used to express obviousness
89 M Okay

90 4K Today

91 L4 Already

92 LLiii Before

93 fit Can

94 5 Willing to

95 AN Not allowed

96 I} With/Follow

97 [X°}y Because

98 #fl Hug

99 & Look/See/Watch

100 ¥-1/F Stool/Chair

Appendix 2. Short form of the NZ Cantonese CDI:ll (NZC CDI-sf).

1 W (SHNYE) Meow

2 W (5 AY %) Quack

3 U5 45/45 Kk Mom/Mommy
4 #5/Z Hh Dad/Daddy
5 k% Aunt

6 GkUIk Younger sister

7 E}EF Older brother

8 = 4% Driver

9 /K Water

10 3 Porridge

11 JE#; Rice noodle roll
12 4 Shrimp

13 5J& Tofu

14 383 Apple

15 ZE#E Ice cream

16 It (luer) Spit

17 §7 Hit

18 {4 Give

19 4% Take

20 #f Hold

21 17 (%) Walk

22 & Learn

23 $E(#&) Turn off (light)
24 F Use

25 i Shout

26 [ Ask

27 1 Sing

28 Hf Watch

29 ¥ Listen

30 #i(8H) Comb (hair)
31 # Touch

32 {fih Throw

33 3% (#2) Wear (clothes)

34 K38 Know

35 & Try

36 1% Send

37 #5([#) Open

38 Z #i/# 5 Thank you
39 IE7% Please

40 FilZF* Brush teeth

41 Y Wash hands

42 £rfiz Eat meal

43 $1 /&% Make phone calls

44 % Ball

45 K /Lego Building blocks

46 WU/ H Story
47 {7 Don't have

48 13 /M & Cute
49 W/ Sour
50 7 Cold

51 $EyE/ 075 Thirsty
52 ¥& Slip

53 Fast

54 [ (f4) Black

55 i Dog

56 I Snake

57 REAF/MLNE Teddy bear
58 Wik Butterfly

59 Hi Car

60 J&kE Airplane

61 fi Bowl

62 F Pk Choose

63 SHRL Key

64 1 Garbage

65 i Tree

66 IE(FI 4x) Umbrella

67 K(7) Sky

68 iF Sea

69 ## Socks

70 1 Hat

71 () $i1/411 Button (on a shirt)
72 higf Zipper

73 9H%2 Hair

74 Jfl Tongue

75 A Back

76 JK Bed

77 M4 Cabinet

78 YeAXH% Washing machine

79 )24 Home

80 £ More

81 —#% Same

82 M5 /MAJE There

83 Hi [ Front

84 FRME My

85 {E He/She

86 fkih We

87 (—) i Classifier for object
88 (—) & Classifier for animals
89 (—) A Classifier for books
90 (—) 5 Classifier for flat objects
91 1.l What

92 19IES7 Is it okay?

93 i Final particle to soften the tone
94 & Final particle to express agreement
95 48 Want

96 $ & Like

97 % Now

98 ¥ First

99 [F](4) With

100 M4k Like this
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Appendix 3. Parental concern question

Parents may have a range of concerns about their children’s speech or hearing, such as those listed on this showcard. Do you
feel that [child’s name] has any of these issues?

1
2
3

) no concerns
) reluctant to speak

) speech not clear to family
) speech not clear to others
)

)

)

)

D

5
6

difficulty finding words

difficulty putting words together

doesn’t understand you when you speak
doesn’t understand others when they speak
9) voice sounds unusual

(10) stutters, stammers, or lisps

(11) other

~N

Appendix 4. Percentile rankings for vocabulary scores on the NZ Mandarin monolingual and
Cantonese monolingual CDI-sf.

Percentile ranking Mandarin N =54 Cantonese® N=13
10th 12 1
20th 16 26
30th 26 34
40th 41 54
50th 58 67
60th 63 76
70th 78 84
80th 88 88
90th 96 95

Notes. ®Given the small sample size for the Cantonese sample, this percentile ranking should be used with caution.

Appendix 5. Percentile rankings for bilingual children’s vocabulary scores on the NZ Mandarin and
Cantonese CDI-sf,

Percentile ranking Mandarin N=92 Cantonese® N =25
10th 2 0
20th 6 2
30th 8 8
40th 12 12
50th 16 18
60th 19 24
70th 23 29
80th 33 46
90th 48 60

Notes. “Given the small sample size for the Cantonese sample, this percentile ranking should be used with caution.

Appendix 6. Percentile rankings for multilingual children’s vocabulary scores on the NZ Mandarin and
Cantonese CDI-sf.

Percentile ranking Mandarin N =31 Cantonese® N =21
10th 0 0
20th 0 0
30th 1 2
40th 2 8
50th 4 12
60th 6 19
70th 12 27
80th 19 40
90th 46 52

Notes: “Given the small sample size for the Cantonese sample, this percentile ranking should be used with caution.
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