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use, and schooling in children’s
Mandarin heritage language
development in Canada
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Introduction: This study on child HL (heritage language) speakers of Mandarin
examines the associations between parental characteristics (attitudes and
proficiency), children’s HL use (at home and through schooling), and children’s
HL outcomes (in vocabulary and simple syntax).

Methods: Forty-seven Mandarin-English bilingual children of Chinese heritage
(mean age: 10.5; age range: 6.8-16.2) residing in Western Canada participated
in the study. All children were second-generation immigrants, and received one
of three types of schooling. There were 11 children who attended English-
only schools (English school group), 21 who attended English-only schools
but also after-school heritage Mandarin classes (Heritage school group), and
15 who attended English-Mandarin bilingual schools (Bilingual school group).
The children were administered two tasks: a picture-naming task targeting
Mandarin vocabulary (LITMUS-CLT) and an experimental elicitation task targeting
Mandarin wh-interrogative sentences (an early-acquired structure). Parents were
administered a questionnaire about home language environment, attitudes
toward Mandarin transmission, and their children’s schooling choices.

Results: Results showed that positive parental attitudes and lower parental
proficiency in English were associated with more Mandarin use at home. More
Mandarin use at home, in turn, was associated with larger vocabularies and
more accurate production of interrogatives. By contrast, school type was only
associated with vocabulary and not syntax: the Bilingual school group had larger
vocabularies than the English school group.

Discussion: Overall, these results show how parental characteristics may
influence input factors, which in turn may differentially affect the acquisition of
vocabulary vs. early-acquired syntactic structures.

KEYWORDS

HL schooling, HL home language use, parental attitudes, parental proficiency,
vocabulary, syntax, Mandarin

Introduction

Child heritage speakers (HSs) are early bilinguals, whose heritage language (HL), the
language they use at home with their family, differs from the majority language (ML) of the
society they live in (Rothman, 2009; Montrul, 2016, 2022, 2023; Polinsky, 2018). Because
they typically acquire their HL under reduced input conditions and with limited or no
formal instruction, they become dominant in the ML, while they show high individual
variation in their HL abilities (Montrul, 2022; Paradis, 2023).
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Research on the sources of individual differences in HSs has
been growing rapidly (Armon-Lotem and Meir, 2019; Paradis,
2023). Nevertheless, most of the existing studies have focused on
the role of home language use. Comparatively fewer studies have
examined how HL use at home interacts with HL schooling in
shaping HL outcomes; how HL use at home and HL schooling
affect different language domains; or how they may be affected by
distal factors, such as the parents’ characteristics (e.g., their own
attitudes and proficiencies; Paradis, 2023). These questions relate to
theoretical discussions concerning the differential vulnerability of
language domains to fluctuations in the HL input (Montrul, 2022,
2023; Chondrogianni, 2023), as well as to more applied concerns
related to language practices at home and school selection.

Accordingly, the aim of the present study is to examine
associations between parental characteristics (attitudes and
proficiency), HL use (at home and through schooling), and
HL outcomes in a group of school-age, Mandarin-English
bilingual children, who are second-generation immigrants in
western Canada. To examine whether the relative contribution
of HL experiences at home and at school depends on the
target domain, we will focus on outcomes in both vocabulary
(an open-ended domain) and wh-questions (an early-acquired
structure). In what follows, we review the relevant studies on HL
acquisition with a focus on the individual difference factors of
interest. We also briefly review the properties of wh-questions
in Mandarin.

Heritage language experiences in the home

Numerous studies have shown that the frequency with which
children hear and use their HL at home affects their performance
across a variety of HL domains, in different degrees. Input/output
effects have been reported for vocabulary (e.g., Hammer et al,
2012; Hoft et al., 2012; Prevoo et al., 2014; Gagarina and Klassert,
2018; Czapka et al,, 2021; Chondrogianni and Daskalaki, 2023;
Paradis et al., 2024), phonology (e.g., Ruiz-Felter et al., 2016),
morphology (e.g., Flores et al., 2017b; Rodina and Westergaard,
2017; Chondrogianni and Schwartz, 2020), syntax (e.g., Jia and
Paradis, 2020; Paradis et al., 2021; Daskalaki et al., 2022), and
syntax-discourse (e.g., Daskalaki et al., 2019).

Paradis et al. (2024), for instance, collected data from Arabic-
English bilingual children, who were first-generation immigrants
in Canada. They found that 5 years post-migration, language use
with siblings, along with other environmental factors, predicted
children’s abilities on an Arabic vocabulary and an Arabic sentence
repetition task. Chondrogianni and Daskalaki (2023) reported
similar results for Greek-English bilingual children, who were
second- and third-generation immigrants in North America (US
and Canada). In particular, they found that more frequent Greek
use with family members (parents, grandparents, and siblings) was
associated with higher vocabulary scores in Greek and with a higher
rate of grammatical post-verbal subjects (VS) in interrogatives.
Interestingly, vocabulary was further boosted by HL input external
to the home (trips to the homeland), whereas the acquisition
of syntactically conditioned word order was solely dependent on
home language use.
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Heritage language experiences at school

In addition to HL experiences at home, HL experiences at
school may also contribute to building stronger HL abilities,
especially for structures and vocabulary items that are less likely to
appear in colloquial registers (Pires and Rothman, 2009). This is
because HL schooling increases not only the amount of HL use, but
also the richness of HL use through exposure to different registers
as well as through interactions with diverse speakers (teachers and
peers; Flores et al., 2017a; Montrul, 2022, p. 58; Paradis, 2023).
Indeed, an increasing number of studies report that the type and the
amount of HL schooling may affect HL outcomes above and beyond
home language use (Gathercole, 2002; Montrul and Potowski, 2007;
Bylund and Diaz, 2012; Kupisch et al., 2014; Jia and Paradis, 2015;
Mattheoudakis et al., 2016; Andreou et al., 2020; Rodina et al., 2020;
Paradis et al., 2021; Armstrong and Montrul, 2022; Soto-Corominas
et al., 2022; Torregrossa et al., 2023).

HL schooling may take a variety of forms. For HSs who are
first-generation immigrant children, schooling may have occurred
back in the home country before migration, when the now-HL
had ML status. In the current society of residence, HL schooling
can include after-school HL classes, in which the HL is the
object of instruction; and bilingual schools, in which the HL is
used along with the ML as the medium of instruction. There
is evidence that both types may be beneficial. Bylund and Diaz
(2012), for example, found that Spanish-Swedish bilingual children
(HSs of Spanish) who attended after-school HL classes in Sweden
at the time of testing outperformed children who no longer
did so. The authors concluded that extra-curricular HL classes
may confer an advantage, but that this advantage might not be
long-lasting. Gathercole (2002) investigated the effect of bilingual
schools on Spanish-English bilingual children (HSs of Spanish) in
Miami. She found that these bilingually educated children exhibited
stronger abilities in Spanish morphosyntax than children attending
mainstream, English-only schools. Finally, Jia and Paradis (2015)
found an interesting interplay between Mandarin HL richness
activities (a measure encompassing activities such as frequency
of reading Mandarin books and watching Mandarin TV shows)
and schooling. Based on data from Mandarin-English bilingual
children who attended either English-only or Mandarin-English
bilingual schools in Edmonton, Canada, they found that HL
richness activities only showed significant, positive effects for
children attending English schools. The result was taken to suggest
that the influence of Mandarin-English bilingual schools washed
out the influence of HL richness activities.

The role of parental attitudes and
proficiency

The studies reviewed so far reveal a robust relationship between
HL acquisition and HL experiences (at home and at school). What
are the distal factors, however, that shape children’s experiences
with their HL? This question has received comparatively little
attention in individual differences approaches to bilingualism (for
an overview, see Paradis, 2023). It is reasonable to assume that
parental characteristics, such as parental attitudes and HL/ML

frontiersin.org


https://doi.org/10.3389/flang.2024.1435200
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org

Daskalaki et al.

proficiency, play a key role in this regard (Pearson, 2007). Parents
with more positive attitudes concerning HL transmission might
be more inclined to use the HL at home and to seek extra
support through HL schooling (if this is available). As well,
HL/ML parental proficiency may also affect language use. To take
two extreme examples, for first-generation parents with minimal
or no proficiency in the ML, using the ML is not an option;
these parents will use exclusively or mostly the HL with their
children. Conversely, second-generation parents with minimal or
no proficiency in the HL will use exclusively or mostly the ML at
home. Very few studies have explored the role of parental attitudes
and proficiency empirically, and the ones that have done so have
yielded mixed results.

Parental attitudes toward the HL

Gathercole and Thomas (2007), based on data collected from
Welsh-speaking parents in Wales, found that parents had overall
very positive attitudes toward Welsh. However, their attitudes were
not associated significantly with the language spoken to/by the
child. By contrast, Altman et al. (2014), based on sociolinguistic
interviews with first-generation Russian immigrant parents in
Israel, found significant correlations between parental pro-Russian
ideologies and Russian language use (as perceived by their
children). Finally, Hollebeke et al. (2023) surveyed immigrant
families in the Flemish Community of Belgium, finding only a
weak positive correlation between parents’ beliefs in the benefits
of multilingualism in children and their efforts to maximize their
child’s exposure to the HL. The authors speculated that the lack
of stronger effects might be due to the linguistic diversity of their
sample, which comprised 100 different HLs. They also point out
that their survey questions on the benefits of child multilingualism
had limited scope, since they did not include topics such as benefits
in job opportunities.

Parental HL/ML proficiency

Turning to parental proficiency, Hammer et al. (2012), based
on data collected from 191 Latino families in the US, found that
mothers’ ratings of their own proficiency in English were associated
with children’s vocabulary abilities in Spanish. In particular,
mothers with lower English proficiency had children with higher
Spanish vocabulary scores. Similarly, Gathercole and Thomas
(2007) found that Welsh parents’ own language proficiency was
associated with the language that parents used when speaking
to their children and the language that children used when
talking with their parents. In particular, mothers with a higher
confidence in Welsh were more likely to use Welsh in child-mother
interactions. The same was true for fathers; that is, fathers with
a higher confidence in Welsh were more likely to use Welsh in
child-father interactions.

Wh-questions in Mandarin Chinese

In our study we focus on child HSs of Mandarin in western
Canada and test their performance in two distinct domains:
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vocabulary, an open-ended domain, and wh-questions, an early-
acquired structure that can nevertheless be vulnerable to cross-
linguistic influence from English (Daskalaki et al., 2023). We review
here the properties of Mandarin wh-questions, with an emphasis
on their differences from English. Subsequently, we discuss their
acquisition by monolingual and heritage populations.

The structural properties of wh-questions
in Mandarin Chinese and English

Mandarin Chinese is predominantly SVO, and adjuncts
modifying events typically appear before the lexical verb (Mai and
Deng, 2019). Some adjuncts, such as those denoting when an event
occurred, can also be placed at the front of the sentence. As an
example, see (1a) and (1b)*:

(1) a. Laoshi zuotian kanjian-le Zhangsan
teacher yesterday see-PFV Zhangsan
“Yesterday, the teacher saw Zhangsan.”

b. Zuétian ldoshi kanjian-le Zhangsan
yesterday teacher see-PFV Zhangsan
“Yesterday, the teacher saw Zhangsan.”

Wh-questions follow the same word order as declaratives
(Huang et al., 2009, chapter 7). That is, wh-words remain in-situ:
subject wh-words are preverbal (2), object wh-words are post-
verbal (3), and when-adjuncts® are preferably preverbal (4a). In
colloquial registers, however, fronting of when-adjuncts may occur
(4b), much like their temporal counterpart in declaratives.

(2) Shéi kanjian-le Zhangsan?
who see-PFV  Zhangsan

“Who saw Zhangsan?”

(3) Zhangsan kanjian-le shéi?
Zhangsan see-PFV  who

“Who did Zhangsan see?”  [Huang et al., 2009, ex. 89]

(4) a. Zhangsan shénme shihou kanjian-le laoshi?
Zhangsan what time see-PFV the  teacher
“When did Zhangsan see the teacher?”
b. Shénme shihou Zhangsan kanjian-le ldoshi?
what time Zhangsan see-PFV the  teacher

“When did Zhangsan see the teacher?”

In this regard, Mandarin differs from English. English is a wh-
movement language in which wh-words occur sentence-initially,
independently of whether they function as a subject (5), object (6),
or adjunct (7).

(5) Who saw Zhangsan?
(6) Who did Zhangsan see?
(7) When did Zhangsan see the teacher?

1 The following abbreviations appear in the interlinear glosses: PFV,
perfective; CONT, continuous; PROG, progressive.
2 Note that when in Mandarin is actually a compound composed of

shénme "what” + shihou "time.” It will be glossed as such in the examples.
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Given the differences between the positions of wh-words in
Mandarin and English interrogatives, Mandarin wh-questions can
be a potential site for observing cross-linguistic influence, as
discussed in our next section.

The acquisition of wh-questions

Turning to the acquisition of wh-questions, studies with
monolingual children have shown that wh-questions emerge
early in child Chinese (for Mandarin, see Erbaugh, 1982,
chapter 5; Miao, 1986; Erbaugh, 1992; Miao and Zhu, 1992;
for Cantonese, see Cheung, 1995). Per Miao and Zhu (1992),
Miao (1986) examined monolingual children’s comprehension
of wh-questions. The author found that by the age of three,
children were able to answer shéi “who, shénme “what, and
ndali “where” questions, and by the age of four, they were
able to answer questions containing shénme shihou “when” and
zénme “how.” Correct responses to weéishénme “why” questions
appeared later on, around the age of five. Similarly, Erbaugh
(1982), based on a longitudinal study of two Mandarin-speaking
children (aged two), reported that wh-questions were used
correctly and productively from very early on. By the age
of three, the children had produced well-formed questions
with a wide range of wh-words, including (in order of
frequency): shénme “what) zénme “how,” ndli “where) shéi
“who,” wéishénme/ganmd® “why,” néi-gé (also written as nd-ge)
“which,” and shénme shihou “when” (Erbaugh, 1982, p. 461). The
author proposes multiple reasons for the early and unproblematic
acquisition of Chinese questions, including, among others, their
high frequency in child-adult interactions, as well as their
transparent word order that fully aligns with the word order
of declaratives.

Less straightforward is the acquisition of Chinese wh-
questions by Chinese-English bilingual children. Case studies
on naturalistically collected data have reported (sporadic)
instances of ungrammatical wh-fronting under cross-linguistic
influence from English (for Cantonese, see Kwan-Terry, 1986;
Yip and Matthews, 2000, 2007). More recently, Daskalaki
et al. (2023) conducted a larger-scale experimental study
with school-aged Mandarin-English bilingual children, who
speak Mandarin as an HL in western Canada. Using an
elicited production task, the authors found that bilingual
children sometimes produced fronted wh-words not only
in Mandarin when-questions, where in-situ is preferred, but
also, to a lesser degree, in Mandarin object-questions, where
in-situ is required. In both question types, the rate of wh-
fronting increased as a function of the child’s level of dominance
in English.

In the present study, we extend this line of research by asking
how HL use at home and at school impacts HS children’s Mandarin
wh-questions, which is a site for cross-linguistic influence (CLI)
from English.

3 Ganma literally means "do what” and is a colloquial variant of weishénme

in some contexts.
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Present study

The present study sought to complement the existing literature
by examining how children’s HL experiences at home interact
with HL experiences at school in determining HL acquisition
outcomes; how these experiences have a differential effect
depending on the target domain; and how they are shaped by
distal factors, such as parental attitudes and proficiency. To
this end, we collected data from Mandarin-English bilingual
children in western Canada (Alberta). The children received three
different types of schooling: English-only schools, English-only
schools as well as after-school HL classes, or Mandarin-English
bilingual schools. Participants were administered production tasks
targeting vocabulary (an open-ended domain) and wh-questions
(an early-acquired structure). Specifically, we asked the following
research questions:

1. Do maternal/paternal attitudes and proficiency affect
children’s experiences with their HL? In particular:

a. Do they affect the amount of HL use in mother-child and
father-child interactions at home?
b. Do they affect school selection?

2. Do home language use and schooling affect children’s HL
abilities? In particular:
a. Do they affect children’s Mandarin vocabulary?
b. Do they affect children’s Mandarin wh-questions?

With respect to the association between maternal/paternal
characteristics and HL use at home (research question la), findings
from existing studies are rather mixed, especially with respect to the
role of attitudes. We hypothesize that if there is an association, then
mothers with more positive attitudes about HL transmission and
mothers with lower English proficiency will be more likely to use
Mandarin with their children at home. Accordingly, fathers with
more positive attitudes about HL transmission and fathers with
lower English proficiency will be more likely to use Mandarin with
their children at home. With respect to the association between
parental characteristics and school selection (research question
1b), we hypothesize that parents with more positive attitudes
about HL transmission might be more inclined to select after-
school heritage language classes or bilingual schools over English-
only schooling.

For the association between children’s abilities in Mandarin
and children’s experience with Mandarin (research question 2), we
expect an effect of both home language use and schooling. In line
with the studies reviewed in our introduction, we expect children
who use Mandarin more frequently at home and children who
receive Mandarin instruction (either in heritage language classes
or at bilingual schools) to outperform children with less Mandarin
use at home and with no Mandarin instruction. It is also possible
that the effect of schooling will be more pronounced for vocabulary
development rather than for wh-questions: whereas vocabulary is
highly dependent on the quantity and quality of exposure across
many years (Montrul, 2022, p. 59-60), wh-questions are acquired
in early childhood and are frequent in parent-child interactions.
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Methods

Participants

Parents

To answer our research questions, we collected data from
34 families of Chinese origin residing in Alberta. The parents
were born and raised in Mainland China and immigrated to
Canada in adulthood, except for two fathers who immigrated
to Canada at the age of 12, and one stepfather of Canadian
origin (no immigration background). All parents of Chinese
origin were native speakers of Mandarin Chinese and,
based on a self-rating scale, they spoke English with varied
degrees of proficiency. Importantly, in order for parents to
participate in our study they had to speak Mandarin at home to
some extent.

When asked about the significance of Mandarin language
transmission, they showed generally very positive attitudes both
toward the significance of speaking and understanding and the
significance of reading and writing. More details on parental
characteristics appear in the Parental Questionnaire section of

Tasks and in Table 1.

Children

The children (N = 47) were either born in Canada (N = 36)
or immigrated to Canada with their families in early childhood
(N = 11). In terms of family structure, all children lived with
both parents, and some of them also had siblings (N = 22)
and/or grandparents (N = 20). The children were first exposed to
schooling in English between the ages of 1.5 and 5.5, and they used
Mandarin with their family to varying degrees.

In terms of Mandarin instruction, the children belonged to
three groups. There were 11 children who attended English-
only schools (henceforth, the English school group); 21 children
who attended English-only schools but also after-school heritage
Mandarin classes (Heritage school), either with a private tutor or in
a community school operating on weekends; and 15 children who
attended English-Mandarin bilingual schools (Bilingual school).

Children in the English school group received no Mandarin
instruction at the time of testing. Children in the Heritage school
group received Mandarin instruction for a few hours per week
(1-4h). Finally, children in the Bilingual school group received
Mandarin instruction for ~9.5 h per week in the case of elementary
school students (around ages 6-12), or for ~4h per week in the
case of junior high (around ages 12-15) and high school students
(around ages 15-18).

Participants in the Heritage and Bilingual school groups differ
not only in the average amount of Mandarin instruction (i.e.,
hours per week), but also in the type of Mandarin instruction that
they offer. In heritage schools, Mandarin is taught directly as the
subject of study. In bilingual schools, Mandarin is used (along with
English) as the medium of instruction (Wu, 2005; Lin, 2023). The
proportion of Mandarin instruction is 50% in elementary school,
but decreases to 25 and 20% in junior high and high school,
respectively. More details concerning children’s demographics and
language practices (per school type and as a group) are provided in
the first section of Tasks and in Table 2.
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TABLE 1 Parental characteristics (mean, range, and standard deviation).

Mothers (N = 34) Fathers (N = 34)

Age (in years) 43.40 47.09
35-51 36-58
4.39 5.51
SES (0-24) 18.29 19.41
11-24 14-24
2.64 2.28
English proficiency 2.44 2.64
(0-4)
1-4 0-4
0.82 0.98
Mandarin proficiency 4 3.88
(0-4)
4-4 1-4
0 0.53
Attitudes_Speak and 3.85 3.69
Understand (0-4)
3-4 2-4
0.35 0.64
Attitudes_Read and 323 33
Write (0-4)
2-4 1-4
0.72 0.88

Age, chronological age; SES, socioeconomic status, corresponding to years of education;
English Proficiency, parental proficiency in English, based on a self-rating scale from 0
(not fluent) to 4 (native speaker); Mandarin Proficiency, parental proficiency in Mandarin,
based on a self-rating scale from 0 (not fluent) to 4 (native speaker); Attitudes_Speak and
Understand, parental attitudes concerning the importance of speaking and understanding
Mandarin, based on a rating scale from 0 (very much disagree (negative opinion)) to 4 (very
much agree (positive opinion)); Attitudes_Read and Write, parental attitudes concerning the
importance of reading and writing in Mandarin, based on a rating scale from 0 (very much
disagree (negative opinion)) to 4 (very much agree (positive opinion)).

Tasks

Parental questionnaire

To collect background information about our participants, we
used the ALEQ_Heritage (Daskalaki et al., 2019), an adaptation
of the Alberta Language and Environment Questionnaire (Paradis,
2011). Besides general demographic information (e.g., age, AoA of
English), the questionnaire also asks about information on parental
characteristics (SES, L1 and L2 proficiency, and attitudes), as well
as on the amount/type of Mandarin instruction and Mandarin
language use at home.

Information on parental characteristics was collected as follows.
For SES, parents were asked to report the number of years
of education they had received. Note that the vast majority of
the parents (28/34 mothers and 33/34 fathers) had received at
least 18 years of education, which in our scale corresponds to
an undergraduate university degree. For English and Mandarin
proficiency, parents were asked to rate their proficiency on a scale
from 0 (not fluent) to 4 (native speaker). For attitudes, parents
were presented with two statements concerning the significance of
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TABLE 2 Children’s characteristics (as a group and per school type; mean, range, and standard deviation).

Full sample

(N =47)
Age (in months) 125.7 124 133.1 116.5
81-194 83-193 81-194 87-188
34.24 38.3 30.59 35.96
AoA (in months) 44.46 4527 43.4 4527
11-68 20-65 11-68 25-64
14.26 15.51 14.98 13.17
Mand_Use_Home (0-4) 2.82 243 2.81 3.11
0.5-4 0.5-4 1.66-3.75 1.2-4
0.84 1.17 0.63 0.76
Mand_Use_Mother (0-4) 3.07 2.54 3.23 3.23
1-4 1-4 2-4 2-4
0.87 1.1 0.75 0.72
Mand_Use_Father (0-4) 3.15 2.63 3.19 35
0-4 0-4 2-4 2-4
0.93 1.34 0.76 0.62
Mand_Use_Grandparents (0-4) 3.97 39 4 4
3.5-4 3.5-4 4-4 4-4
0.11 0.2 0 0
Mand_Use_Siblings (0-4) 1.78 1.87 1.66 1.87
0-4 0-4 0-3 0-4
1.26 1.63 1.06 1.26
Mand_Instruction_Current (hours per week) 345 0 2.09 7.9
0-9.5 0-0 1-4 3-9.5
3.57 0 0.88 2.75

Age, chronological age; AoA, age of systematic exposure to English schooling; Mand_Use_Home, the average Mandarin input and output that the child received from and directed to other family
members (parents, grandparents, and siblings) at home; Mand_Use_Mother, the average Mandarin input and output that the child received from and directed to their mother; Mand_Use_Father,
the average input and output that the child received from and directed to their father; Mand_Use_Grandparents, the average Mandarin input and output that the child received from and directed

to their grandparents; Mand_Use_Siblings, the average Mandarin input and output that the child received from and directed to their siblings; Mandarin_Instruction_Current, number of hours

of Mandarin instruction per week, at the time of testing.

Mandarin language transmission, and were asked to indicate the
extent to which they agreed with each statement on a scale from 0
(very much disagree) to 4 (very much agree). The first statement
concerned the significance of oral skills (“It is my priority that my
children learn how to speak and understand Mandarin”), whereas
the second statement concerned the significance of literacy skills
(“It is my priority that my children learn how to read and write
in Mandarin”). Notably, the parents overwhelmingly believed in
the importance of Mandarin language transmission: 65 out of 68
parents (34 mothers, 31 fathers) agreed or strongly agreed that it is
important for their children to learn how to speak and understand
Mandarin, and 56 out of 68 parents (29 mothers and 27 fathers)
agreed or strongly agreed that it is important for their children to
learn how to read and write in Mandarin. All remaining parents
expressed neutral attitudes, except for one father who questioned
the value of Mandarin literacy skills. In general, these highly
positive attitudes toward Mandarin transmission are in line with
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conclusions reported in qualitative studies with Chinese immigrant
parents (e.g., Zhang and Slaughter-Defoe, 2009; Hu et al., 2014;
Liang and Shin, 2021). Descriptives for parental characteristics are
provided in Table 1.

Turning to language wuse measures, parents were
asked to indicate the relative use of English vs. Mandarin
between their child and each family member residing
at home (mother, father, grandparents, and siblings) on
a scale of 0 to 4 (0 = English almost always to 4 =
Mandarin almost always). Subsequently, we calculated an
average score for Mandarin use across all family members
(Mand_Use_Home), as well as individual averages for child-
mother (Mand_Use_Mother), child-father (Mand_Use_Father),
child-grandparents (Mand_Use_Grandparents), and child-siblings
(Mand_Use_Siblings) interactions. This was to better understand
how Mandarin and English were used differently among different
family members. As shown in Table 2, children used Mandarin
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the most with their grandparents and the least with their siblings,
whereas Mandarin use with the mother and father held an
intermediate status.

Vocabulary task

The picture-naming component of the Mandarin Cross-
linguistic Lexical Task (CLT; Kuo, 2022) was used to assess
children’s vocabulary. Children were presented with a total of 64
pictures on a PowerPoint presentation (32 pictures targeting nouns
followed by 32 pictures targeting verbs). After each picture, the
children were asked to name the object (for the noun targets) or
activity (for the verb targets) depicted on the screen. For example, to
elicit the noun chénshan “dress shirt,” children were presented with
a picture of a dress shirt and were asked to name the object that they
saw (e.g., Zhé shi shénme? “What is this?”). To elicit the verb didoyii
“to fish,” children were presented with a picture of a girl fishing and
were asked to name the activity carried out by the girl (Zhé-gé niihdi
zai ganshénme? “What is the girl doing?”). Correct responses were
assigned the value 1, whereas incorrect responses were assigned
the value 0. Correct responses involved the target form as well as
synonyms and regional variants. To use the same example as above,
for the picture of a dress shirt, the target word was chénshan, but the
synonym chényi was also accepted. Incorrect responses consisted
primarily of no responses and semantic deviations, such as the
use of hypernyms. For example, for the dress shirt picture, the
hypernym yifii “clothes” was considered incorrect.

Elicited production task

To assess children’s wh-interrogatives, we used Daskalaki et al.’s
(2023) elicited production task. This task was modeled on previous
studies on wh-interrogatives (e.g., Strik and Pérez-Leroux, 2011;
Guasti et al., 2012; Yatsushiro et al., 2022). It consists of a total of 27
items: three practice items, eight fillers, and 16 experimental items.
Of the experimental items, eight targeted object-interrogatives and
eight targeted when-interrogatives.

To prompt the production of object-interrogatives, children
were shown a picture of a little boy named John who was carrying
out an activity on one of his pets (e.g., chasing it). Crucially, the pet
was covered (Figure 1) so the child was invited to ask a question to
find out who John was doing the activity to. The expected response
was an interrogative sentence containing an in-situ (post-verbal)
object. A sample dialogue is provided in (8). Note that though
the object presented here is the interrogative pronoun shéi “who,”
a correct answer could also use the interrogative demonstrative
phrase nd-y7-zht “which one,” or some variant thereof.

(8) a. Experimenter: Yuéhan zhui-zhe ta-de chongwu,
danshi ni kan-bu-jian shi nd-yi-zhi.
Ni kéyi wén wo shi shéi ma? Wo
zhidao déan, y¢ néng gaosu ni.
“John is chasing his pet, but you
can’t see which one it is. Can you
ask me who it is? I know the
answer and I can tell you.”

Frontiersin Language Sciences

10.3389/flang.2024.1435200

FIGURE 1
Sample picture-pair used to elicit object-interrogatives.

FIGURE 2
Picture used to elicit adjunct when-interrogatives.

b. Target Interrogative: Yuéhanzai ~ zhui-zhe shéi?
John  PROG chase-CONT who
“Who is John chasing?”

To prompt the production of when-interrogatives, children
were shown a picture of the same boy John (Figure 2), and were told
that one of his friends had interacted with his rabbit (e.g., the friend
had chased John’s rabbit). The child was invited to ask a question to
find out when this activity took place. The expected response was an
interrogative sentence containing the in-situ (preverbal) question
phrase shénme shihou “when” (lit. “what time”). A sample dialogue
is provided in (9).
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(9) a. Experimenter: Yuéhan gén womén shuo ta-de
péngyou Baolud zhui le ta-de tuzi,
danshi ta méi gén womén shuo ta shi
shénme shihou. Ni kéyi wen wo shi
shénme shihou ma?

“John told us that his friend Paul
chased his rabbit, but he did not tell us
when. Can you ask me when it was?”

b. Target Baolu6 shénme shihou zhuile  tzi?
Interrogative:
Paul  what time chase PFV rabbit

“When did Paul chase the rabbit?”

Correct responses were assigned the value 1 and incorrect
answers were assigned the value 0. Correct responses included the
use of in-situ question words (pronouns, demonstratives, when,
etc.), whereas incorrect responses included the use of fronted
question words. Incomprehensible or alternative responses, no
responses, and responses with English verbs were coded as NA and
were excluded from the calculation.

Procedures

Testing

The measures in the present study were part of a larger battery
of linguistic tests. Testing took place online, via Zoom, and lasted
~50min. Participants were asked to be in a quiet room at the
time of testing. All the tasks were administered by a research
assistant who was a bilingual speaker of Mandarin and English.
The research assistant used the function “Share screen” to display
the PowerPoint presentation of the vocabulary and the elicited
production task. At the end of the session, the research assistant
delivered the ALEQ in an interview format, either in Mandarin or
in English (depending on the parents’ preference). All the tasks,
besides the ALEQ, were audio-recorded.

Coding

Two native speakers of Mandarin transcribed and scored the
recordings for vocabulary and wh-interrogatives. A third speaker
re-coded 20% of each one of the tasks. The results were compared to
obtain the percentage of inter-rater agreement. For the vocabulary
task, there was a 95.6% agreement rate, whereas for the wh-
interrogative task, it was 100%.

Ethics

The protocols for this study were approved by the ethics board
of the University of Alberta (protocol number Pro00105886). Since
all participants were minors, their parents provided electronic
consent for participating in the study. In addition, participants
themselves provided oral assent during the testing session.
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Data analysis

Data analysis was carried out using the R statistical software
(version 4.3.2; R Core Team, 2020). Visualizations were performed
using the ggplot2 package (Wickham, 2016).

To address research question la, namely the association
between parental characteristics and home language use, we ran
cumulative link models, using the ordinal package (Christensen,
2018). To address research question 1b, namely the association
between parental characteristics and school selection, we ran
multinomial logit models, using the nnet package (Venables and
Ripley, 2002). Because the multinomial package does not include p-
value calculation, we calculated p-values using Wald tests. In both
the cumulative link models and the multinomial models, we started
by including the two predictors of interest as our two fixed effects
(attitudes and English proficiency). We then followed backwards
selection, eliminating the fixed effect with the highest p-value if
it was above the p = 0.05 threshold. For these models on the
association between parental characteristics and children’s language
experiences, we followed Gathercole and Thomas (2007) in running
separate analyses for mothers and fathers.

For the association between language use and Mandarin
proficiency (research questions 2a and 2b), we ran generalized
mixed effects regression models with a binomial distribution using
the Ime4 package (Bates et al, 2015). For all binomial models,
we began with a maximally-specified random-effect structure that
had to be pared down due to convergence issues. In the end, all
models included one random intercept for Participant and one for
Item. We specify the fixed effects structure in the Results section
below. Following the previous models, we also followed backwards
selection on the fixed effects.

All numerical predictors were scaled and centered. Model
comparisons were performed using likelihood ratio tests. The
analyses and the optimal models are presented in detail in the
Results section.

Results

The association between home language
use and parental characteristics

To examine the association between Home Language Use
and parental attitudes and English proficiency (research question
la), we ran two cumulative link models, which handle ordinal
data appropriately.

The first model focused on mothers. The outcome variable
was the mean Mandarin input and output that the child received
from/directed to their mother at home. The ordinal scale was 0-4 (0
= always English; 4 = always Mandarin). The fixed effects included:
(i) maternal attitudes toward their child learning to speak and
understand Mandarin (Maternal_Attitudes_Speak_Understand),
and (ii) the mothers proficiency in speaking/understanding
English (Maternal_English_Proficiency).

There was a significant effect of maternal English proficiency:
higher English proficiency was associated with lower Mandarin
use in child-mother interactions. There was also a marginally
significant effect of maternal attitudes: positive maternal attitudes
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TABLE 3 Optimal model for the association between maternal characteristics and the amount of Mandarin language use in child-mother interactions.

Estimate Std. error Pr(>|z|)
Maternal_Attitudes_Speak_Understand 0.528 0.277 1.902 0.057
Maternal_English_Proficiency —1.442 0.371 —3.891 <0.001%**

P <0.001.

TABLE 4 Optimal model for the association between paternal characteristics and the amount of Mandarin language use in child-father interactions.

Estimate

Std. error

Pr(>1z|)

Paternal_Attitudes_ Speak_Understand 0.973

0.288

3.376 <0.001***

Paternal_English_Proficiency —1.215

0.389

—3.120 0.002**

p < 0.01; P < 0.001.

were associated with more Mandarin language use in child-mother
interactions (see Table 3).

The second model focused on fathers. The outcome
variable was the mean Mandarin input and output that
the child received from/directed to their father at home.
The ordinal scale was 0-4. The fixed effects included: (i)
paternal attitudes toward their child learning to speak and
understand Mandarin (Paternal_Attitudes_Speak_Understand),
and (i) the father’s proficiency in speaking/understanding
English (Paternal_English_Proficiency).

Both paternal attitudes and English proficiency emerged as
significant (Table 4). That is, positive paternal attitudes were
associated with more Mandarin language use in child-father
interactions, whereas higher English proficiency was associated
with less Mandarin language use in child-father interactions.

The association between school type and
parental characteristics

To examine the association between school type (English school,
Heritage school, and Bilingual school) and parental characteristics
(research question 1b), we used multinomial logit models, which
are appropriate for categorical variables with more than two
categories. We followed the same procedure as above and examined
the effect of maternal characteristics separately from the effect of
paternal characteristics. Note that for parental attitudes in these
models, we used parents attitudes toward their children’s literacy
skills rather than their oral communication skills (which were used
in the previous models). This is because we assume that the parents’
decision to enroll their children in HL schooling may be primarily
driven by literacy factors.

In the model focusing on mothers, fixed effects included: (i)
maternal attitudes toward their child learning how to read and write
Mandarin (Maternal_Attitudes_Read_Write), and (ii) maternal
English proficiency (Maternal_English_Proficiency). None of these
factors emerged as significant. In other words, neither maternal
attitudes nor English proficiency influenced the likelihood of
choosing a heritage or bilingual school over an English school.
Furthermore, changing the reference level to heritage school
demonstrated that maternal characteristics did not influence the
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likelihood of choosing an English school or bilingual school over
a heritage school.

In the model focusing on fathers, fixed effects included (i)
paternal attitudes toward their child learning how to read and write
Mandarin (Paternal_Attitudes_Read_Write), and (ii) paternal
English proficiency (Paternal_English_Proficiency). Similarly to
the maternal model discussed above, the paternal model revealed
that neither paternal attitudes nor English proficiency influenced
the likelihood of choosing a heritage or a bilingual school over
an English school. Changing the reference level to heritage school
though demonstrated that there was a marginally significant
association between paternal attitudes and school type. Specifically,
stronger paternal attitudes marginally increased the likelihood of
choosing a bilingual school over a heritage school (Table 5).

The effect of Mandarin use (at home and at
school) on Mandarin vocabulary and
Mandarin syntax (wh-interrogatives)

Our second research question concerned the effect of Mandarin
language use (operationalized as Mandarin use at home and as
school type) on children’s Mandarin abilities. To address this
question, we operationalized schooling as a categorical variable
(e.g., Bylund and Diaz, 2012) rather than as a continuous variable
(e.g., Rodina et al., 2020). The decision to operationalize schooling
categorically, rather than quantitatively, was driven by the fact that
1h of heritage language class cannot be directly compared to 1h
of bilingual instruction (see Methods). In addition, participants
were distributed relatively evenly among the three types of schools,
whereas the same cannot be said for the entire range of hours
of instruction.

Separate analyses were run for vocabulary and syntax.

Vocabulary

To examine the effect of HL use (at home and school) on
vocabulary (research question 2a), we first explored our data
descriptively. Figure 3 shows the spread of the children’s Mandarin
vocabulary scores by the type of school they attended. As the
visualization suggests, the Bilingual school group had a higher
median vocabulary score than the other two groups. As well,
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TABLE 5 Optimal model for the association between paternal characteristics and school type.

English school

Bilingual school

Fixed effects Estimate Std. error Pr(>|z|) Estimate Std. error Pr(>|z])
Paternal Attitudes_ Read_Write 0.1854 0.442 ‘ 0.675 ‘ 0.791 0.468 ‘ 0.091
TABLE 6 Optimal model for the effect of home language use and type of
schooling on vocabulary.
| Estimate Std.error z-value Pr(>|z|)
"5 (Intercept) 0.771 0.439 1.755 0.079
O » 757
t E School type_ 1.111 0.422 2.631 0.008**
o o Bilingual
2 = | school
1 School type_ 0.567 0.390 1.454 0.146
2 g 50 hool typ
o l=] Heritage
= O school
o
a 8 Mand_Use_ 0.821 0.174 4715 <0.001"
9 > 25+ Home
Q. Age 0.537 0.169 3.177 0.001**
The reference level for school type is English school. **p < 0.01; ***P < 0.001.
English Heritage Bilingual ] ) ) ) )
school school school interaction) and the more complex model (with the interaction).
Type of school Therefore, Table 6 presents the estimates for the simpler model.
Of the co-variates, only Age emerged as significant (older age was
FIGURE 3 associated with a higher likelihood of providing the target item).
Proportion of correct vocabulary responses per school type.

the Heritage school group demonstrated greater variation in
performance than the children from the other two types of schools.

To further explore if the observed differences were statistically
significant, we ran a mixed-effects logistic regression model with
a binomial distribution. In this model, the outcome variable was
Accuracy, with values 1 for correct and 0 for incorrect. The
fixed effects included: (i) schooling, which was a three-level factor
(English school; Heritage school; Bilingual school); (ii) the amount
of Mandarin language use at home, which was a continuous variable
corresponding to the mean Mandarin input and output that the
child received from/directed to all the other family members
at home (Mand_Use_Home); and (iii) the interaction between
schooling and the amount of language use at home. Age and AoA
were also included as co-variates.

Results revealed a significant effect of Mandarin language use
at home (more Mandarin use at home was associated with a higher
likelihood of a correct item response) as well as a significant effect
of schooling. In order to unpack the effects of school type, we
carried out post-hoc comparisons with a Tukey adjustment with
the package emmeans. These pairwise contrasts revealed that the
only significant difference was between the English and Bilingual
school groups (p = 0.023), with the Bilingual group showing a
higher likelihood of producing a correct item response. There was
also a marginal interaction between Mandarin language use at
home and schooling (p = 0.055), suggesting that the effect of home
language use was less pronounced for children attending a bilingual
school. However, a likelihood ratio test revealed that there were
no significant differences between the simple model (without the
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Syntax

Similar analyses were applied to examine the effect of HL use (at
home and school) on syntax (research question 2b). Figure 4 shows
the proportion of the children’s in-situ vs. fronted interrogative
responses by the type of school they attended. In the case of object-
questions, the English school group showed much greater variation
in performance, while the Bilingual school and Heritage school
groups were at ceiling. In the case of when-questions, the children
attending Heritage schools performed better than the children
attending Bilingual or English schools.

To determine whether these differences are statistically
significant, we ran again a mixed-effects logistic regression model
with a binomial distribution. In this model, the outcome variable
was Accuracy, with values 1 for accurate (in-situ) responses and
0 for inaccurate (fronted) responses. The fixed effects included:
(i) Condition, which was a two-level factor (object-questions and
when-questions); (ii) schooling (English school; Heritage school;
Bilingual school); (iii) the amount of Mandarin language use
at home (Mand_Use_Home); and (iv) the interaction between
schooling and home language use. Age and AoA were also included
as co-variates.

Results revealed a significant effect of Condition (accuracy was
lower with when-interrogatives) and a significant effect of home
language use, in that children who used Mandarin at home more
often were more likely to produce grammatical in-situ responses. Of
the co-variates, Age emerged as significant (older age was associated
with higher accuracy). The estimates of the optimal model are
presented in Table 7; note that school type is not in the optimal
model given it did not reach significance.
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TABLE 7 Optimal model for the effect of Mandarin home language use
and type of schooling on wh-questions.

Estimate Std.error z-value Pr(>|z|)
(Intercept) 6.624 0.942 7.029 <0.001%**
Condition_When —3.879 0.567 —6.840 <0.001%**
_Questions
Mand_Use_ 3.168 0.731 4336 <0.001%%
Home
Age 2063 0.683 3.020 0.002"
%P <0.001.
Discussion

This study examined the association between parental
characteristics, children’s HL experiences, and children’s HL
abilities among Mandarin-English bilingual children, who were
enrolled in three different types of schooling in western Canada
(English-only schools, English-only schools with after-school HL
classes, and Mandarin-English bilingual schools). Our specific
objectives were as follows: (i) to determine whether parental
attitudes and proficiency affect children’s experiences with their HL
(at home and at school), and (ii) to determine whether children’s
HL experiences (at home and at school) affect children’s HL
abilities in vocabulary and simple syntax (wh-questions). Results,
broken down by research objective, are discussed below.

The association between parental
characteristics and children’s language
experiences

Our preliminary descriptive analyses on parental characteristics
showed that the parents spoke English with varying degrees
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of proficiency, and overall held very positive attitudes toward
Mandarin transmission. To further explore whether parental
attitudes and proficiency affect children’s experience with their HL,
we conducted a number of inferential analyses. Results revealed
that there were indeed significant associations between parental
attitudes and proficiency and home language use (in line with
results reported in Altman et al., 2014 for attitudes and Gathercole
and Thomas, 2007 for proficiency), and marginally significant
associations between parental attitudes and school selection.

The association between parental characteristics
and home language use

To begin with the associations between parental characteristics
and home language use, we found that more positive parental
attitudes and lower English proficiency were associated with
increased Mandarin use at home. In particular, more positive
maternal attitudes and lower English proficiency were associated
with more frequent use of Mandarin in child-mother interactions
(though for attitudes, the effect was only marginal). Accordingly,
more positive paternal attitudes and lower English proficiency
were associated with more frequent use of Mandarin in child-
father interactions.

In addition to providing empirical evidence for the role
of parental characteristics, these results have two important
implications. First, they support the conclusion that not only
maternal but also paternal characteristics can be implicated in
shaping children’s experience with their HL at home. Thus,
they complement previous studies suggesting that the linguistic
background of both parents needs to be taken into consideration
(see, for instance, Hammer et al., 2012). Secondly, they show that
the degree to which family members use their HL does not depend
solely on parental attitudes. The family members’ level of comfort
with their two languages, such as their proficiencies, may play an
equally important role.
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The association between parental characteristics
and school type

Turning to the association between parental characteristics and
school type, we found only a marginal effect of paternal attitudes,
such that fathers with more positive attitudes were more likely to
choose a Bilingual school over a Heritage school for their children.
All the other associations in both the maternal and the paternal
models were insignificant. The absence of significant associations
could be due to a couple of reasons:

First of all, parents were asked to report their attitudes
concerning the significance of Mandarin transmission (reading
and writing) at the time of testing and not at the time of school
selection. Attitudes, however, are not a static construct. It is
possible that these parents’ attitudes became stronger/weaker over
time depending on the family’s experience, after school selection
had taken place. Indeed, there is evidence coming from Spanish-
speaking families in Toronto suggesting that immigrant parents
with a longer residency in Canada have more positive attitudes
concerning Spanish maintenance compared to more recent arrivals
(Pérez-Leroux et al., 2011).

A second consideration concerns our sample. In order for
parents to participate in our study they had to speak Mandarin at
home to some extent. This decision was made so as to ensure that
the children would have a certain level of Mandarin proficiency
and would be able to complete our language tasks. As a result of
our selection criteria, our sample may have been biased in favor of
parents with positive attitudes. A sample of parents with a wider
range of attitudes may have yielded different results with respect to
the factors influencing school selection.

The association between children’s
language experiences and children’s
language abilities

Having established that parental characteristics may affect
children’s HL experiences, we proceeded to examine how children’s
HL experiences affect children’s HL outcomes. We hypothesized
that the effect of home language use and schooling might depend
on the target domain, a hypothesis that was confirmed by our
results: whereas children’s vocabulary abilities were influenced by
both home language use and schooling, children’s production of
wh-interrogatives were influenced solely by home language use.
This is presumably because wh-interrogatives are highly frequent in
child-parent interactions, whereas abstract vocabulary comes from
print exposure and reading experience (Montrul, 2022). In what
follows, we consider the models targeting vocabulary and syntax
in more detail.

The association between children’s language
experiences and children’s vocabulary

In the model targeting vocabulary, children’s abilities were
affected by both home language use and type of schooling.
group
outperformed participants in the English school group (in
line with Gathercole, 2002), and all children benefited from

Specifically, participants in the Bilingual school
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Mandarin use at home, independently of school type. Interestingly,
though, there was no statistically significant difference between the
Heritage school and English school groups (contra Bylund and
Diaz, 2012).

The bilingual schooling effect is consistent with our hypothesis.
In bilingual schools, Mandarin is the medium of instruction
and, consequently, students have the opportunity to familiarize
themselves with vocabulary items from a wide variety of topics
in math, social sciences, and language arts. It is, therefore,
unsurprising that Bilingual school students outperformed English
school students on our vocabulary tasks. The lack of an advantage
for participants attending Heritage schools is harder to explain,
however. One possibility comes from Li et al. (2021), who
investigated the receptive vocabulary scores of first-grade Mandarin
and Cantonese HSs in Canada, and who similarly found no
difference between the scores of children who attended HL
schooling and those who did not. The authors suggested this
might be due to the generally low quality of instruction in after-
school HL classes. Some other possible explanations we propose
are that a heritage school advantage might be more visible in tasks
that implicate literacy skills (e.g., cloze tests and grammaticality
judgment tasks, similar to those used in Bylund and Diaz, 2012);
that the vocabulary taught in heritage schools might not be
significantly different from the vocabulary that children already
learn from naturalistic exposure at home; or that heritage school
children simply spend too few hours per week in HL classes, such
that there is no measurable gain in vocabulary from a small amount
of formal instruction.

Lastly, there was a marginal interaction between type of
schooling and home language use, indicating that the effect of
Mandarin use at home may be less pronounced for children
attending Bilingual schools (in line with patterns reported in
Jia and Paradis, 2015). In principle, this trend suggests that
Mandarin instruction may play a protective role against variability
in Mandarin use in the home context and should be further
investigated in future studies with larger sample sizes.

The association between children’s language
experiences and children’s syntax
(wh-interrogatives)

Turning to the models targeting syntax, we found, first of all,
an effect of Condition. In particular, children were more likely
to produce fronted wh-words in when-questions than in object-
questions (in line with results reported in Daskalaki et al., 2023).
The differential vulnerability of the two conditions to CLI from
English could be due to the fact that wh-words have a more variable
distribution in Mandarin when-questions than in Mandarin object-
questions. Whereas in Mandarin object-questions wh-fronting is
ungrammatical, in Mandarin when-questions wh-fronting is merely
dispreferred, creating a context of structural overlap.

Interestingly, of the two environmental factors (Mandarin
language use at home and Mandarin schooling), only the former
was found to mitigate CLI from English. In particular, the rate of
wh-fronting decreased as a function of Mandarin language use at
home. By contrast, schooling did not emerge as a significant factor.
The differential contributions of home language use and schooling
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resemble the results reported in Chondrogianni and Daskalaki
(2023). Like Chondrogianni and Daskalaki (2023), we propose that
frequent/early-acquired structures might be less reliant on external
sources of input, presumably because they have been solidified
through home language use.

The effect of age-related variables

Finally, special reference needs to be made to the age-related
variables (age and AoA) that were included as co-variates in our
analyses. In both the vocabulary and the syntax models, there was a
positive age effect. This is in line with a number of studies showing
that children’s HL may continue to improve as children grow older
and accumulate more HL input (e.g., Flores et al., 2017b; Jia and
Paradis, 2020; Daskalaki et al., 2022). By contrast, there were no
AoA effects, possibly due to the fact that all the children in our
sample were exposed to English in early childhood (by the age of
5 years and a half).

Conclusions and implications

Taken together, the results of our study show that parental
characteristics may influence input factors, which, in turn, may
affect the acquisition of vocabulary and early-acquired syntactic
structures in HLs. More specifically, we found that: (i) more
Mandarin use at home is predicted by more positive parental
attitudes toward Mandarin language transmission and by lower
parental proficiency in English; and (ii) larger vocabulary size is
predicted by both more home language use and more schooling,
whereas greater accuracy for wh-questions is predicted solely by
more home language use.

This study is one of the few quantitative studies demonstrating
an association between attitudes and home language use. As such,
it enhances our understanding of the relation between distal
and proximal environmental factors (Paradis, 2023) by not only
demonstrating that home language use matters for HL acquisition,
but also that home language use is affected by parental factors.
This study also contributes to ongoing discussions concerning
the differential sensitivity of language domains to environmental
factors (Chondrogianni, 2023) by showing that vocabulary relies
more heavily on formal instruction than early-acquired syntactic
structures (wh-interrogatives) do. Future studies may extend
this line of research to examine how attitudes and proficiency
shape HL use in the case of second-generation parents who are
typically dominant in the ML, as well as how home language use
and schooling affect later-acquired structures that are primarily
used in formal registers (see, for instance, Torregrossa et al,
2023).

Finally, special reference also needs to be made to the applied
implications of our study. Our results highlight the need to
support immigrant families with HL programs, since the home
environment on its own cannot offer the diversification of contexts
needed for successful HL acquisition across all domains. We expect
the need for instructional support to be even more pronounced for
second-generation parents who may be less fluent in the HL, as well
as for mixed families, in which only one of the two parents is an
HL speaker.
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Limitations

It is important to acknowledge the limitations of our study
design. First, we should note that the Heritage school group
is heterogeneous, in the sense that it includes children who
were attending community schools as well as students who were
attending private tutorials. Second, the data were collected during
the pandemic, an extraordinary period in which instruction was
interrupted and/or transitioned to remote modes of teaching. Thus,
it is possible that the quality, and, consequently, the effect of
HL schooling (in both Heritage schools and Bilingual schools)
was compromised for reasons related to the characteristics of the
instruction during that period. Finally, the sample was limited.
This did not allow us to control for the role of the family in our
statistical analyses.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Research
Ethics Board-University of Alberta. The studies were conducted
in accordance with the local legislation and institutional
requirements. Written informed consent for participation in
this study was provided by the participants’ legal guardians/next
of kin.

Author contributions

ED: Conceptualization, Data curation, Formal analysis,
Methodology,
administration, Supervision, Writing - original draft, Writing

Funding acquisition, Investigation, Project
- review & editing. AS-C: Conceptualization, Formal analysis,
Funding acquisition, Investigation, Methodology, Visualization,
Writing - original draft, Writing - review & editing. VX:
Conceptualization, Data curation, Investigation, Methodology,
Writing - original draft, Writing - review & editing. JP:
Methodology,
review &

Conceptualization, ~ Funding
draft,

Investigation, Supervision.

acquisition,

Writing - original Writing - editing,

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This study
was supported by (i) 2020-2024 Social Sciences and Humanities
Research Council of Canada (SSHRC). Insight Development Grant:
The bilingual development of immigrant children in Western
Canada: Predictors and outcomes of crosslinguistic influence, E.
Daskalaki (PI), J. Paradis (co-investigator), and A. Soto-Corominas
(collaborator); (ii) Generalitat de Catalunya. SGR-Cat 2021, A.
Soto-Corominas (PI).

frontiersin.org


https://doi.org/10.3389/flang.2024.1435200
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org

Daskalaki et al.

Acknowledgments

The authors are grateful to all the children and their
parents for their participation and enthusiasm. They would
also like to thank Dalia Cristerna Romédn for coordinating
the research team, as well as Padgett Hiew and Yuan
Yuan Yang for assisting with data collection, transcription,
and coding.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

Altman, C., Burstein Feldman, Z., Yitzhaki, D., Armon-Lotem, S., and Walters, J.
(2014). Family language policies, reported language use and proficiency in Russian—
Hebrew bilingual children in Israel. J. Multiling. Multicult. Dev. 35, 216-234.
doi: 10.1080/01434632.2013.852561

Andreou, M., Dosi, I, Papadopoulou, D., and Tsimpli, I. (2020). “Heritage and
non-heritage bilinguals: the role of biliteracy and bilingual education,” in Lost in
Transmission: The Role of Attrition and Input in Heritage Language Development, eds.
B. Brehmer and J. Treffers-Daller (Amsterdam: John Benjamins), 171-196.

Armon-Lotem, S., and Meir, N. (2019). “The nature of exposure and input in early
bilingualism,” in The Cambridge Handbook of Bilingualism, eds. A. De Houwer and L.
Ortega (Cambridge: Cambridge University Press), 193-212.

Armstrong, A., and Montrul, S. (2022). “The impact of literacy on the
comprehension of verbal passives in school-age Spanish heritage speakers and L1

Spanish adults [Conference presentation],” in The 47th Boston University Conference
on Language Development (BUCLD 47). Boston, MA.

Bates, D., Maechler, M., Bolker, B., and Walker, S. (2015). Fitting linear mixed-
effects models using Ime4. J. Statist. Softw. 67, 1-48. doi: 10.18637/jss.v067.i01

Bylund, E., and Diaz, M. (2012). The effects of heritage language instruction on first
language proficiency: a psycholinguistic perspective. Int. J. Biling. Educ. Bilingual. 15,
593-609. doi: 10.1080/13670050.2012.676620

Cheung, A. (1995). Acquisition of wh-Words By Cantonese-Speaking Children
(Unpublished M. Phil thesis). Hong Kong Polytechnic University, Hung Hom, Hong
Kong SAR, China.

Chondrogianni, V. (2023). Individual differences differentially influence
language domains and learning mechanisms. J. Child Lang. 50, 823-826.
doi: 10.1017/50305000923000028

Chondrogianni, V., and Daskalaki, E. (2023). Heritage language use in the
country of residence matters for language maintenance, but short visits to the
homeland can boost heritage language outcomes. Front. Lang. Sci. 2:1230408.
doi: 10.3389/flang.2023.1230408

Chondrogianni, V., and Schwartz, R. G. (2020). Case marking and word order in
Greek heritage children. J. Child Lang. 47, 766-795. doi: 10.1017/50305000919000849

Christensen, R. H. B. (2018). Ordinal-Regression Models for Ordinal Data [R
Package Version 2018.8-25]. Available at: http://www.cran.r-project.org/package=
ordinal/ (accessed July 20, 2024).

Czapka, S., Topaj, N., and Gagarina, N. (2021). A four-year longitudinal
comparative study on the lexicon development of Russian and Turkish heritage
speakers in Germany. Languages 6:27. doi: 10.3390/languages6010027

Daskalaki, E., Chondrogianni, V., and Blom, E. (2022). Path and rate of
development in child heritage speakers: evidence from Greek subject/object form and
placement. Int. J. Bilingual. 27, 634-662. doi: 10.1177/13670069221111648

Daskalaki, E., Chondrogianni, V., Blom, E., Argyri, F., and Paradis, J. (2019). Input
effects across domains: the case of Greek subjects in child heritage language. Sec. Lang.
Res. 5, 421-445. doi: 10.1177/0267658318787231

Daskalaki, E., Lam, H., Xia, V., and Paradis, J. (2023). “Cross-linguistic influence
across generations: the case of Mandarin interrogatives in Mandarin-English
bilingual children and mothers [conference presentation],” in 2023 CLA Conference.
Toronto, ON.

Frontiersin Language Sciences

10.3389/flang.2024.1435200

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/flang.2024.
1435200/full#supplementary-material

Erbaugh, M. S. (1982). Coming to Order: Natural Selection and the Origin of Syntax
in the Mandarin-Speaking Child (Doctoral dissertation). University of California,
Berkeley, CA. eScholarship. Available at: https://escholarship.org/uc/item/5gq4q2kj
(accessed July 20, 2024).

Erbaugh, M. S. (1992). “The acquisition of Mandarin,” in The Crosslinguistic Study
of Language Acquisition: Volume 3, ed. D. 1. Slobin (Mahwah, NJ: Lawrence Erlbaum
Associates), 373-455.

Flores, C., Kupisch, T., and Rinke, E. (2017a). “Linguistic foundations of heritage
language development from the perspective of Romance languages in Germany,” in
Handbook of Research and Practice in Heritage Language Education, eds. P. Trifonas
and T. Aravossitas (Cham: Springer), 1-18.

Flores, C., Santos, A., Jesus, A., and Marques, R. (2017b). Age and input effects
in the acquisition of mood in Heritage Portuguese. J. Child Lang. 44, 795-828.
doi: 10.1017/50305000916000222

Gagarina, N., and Klassert, A. (2018). Input dominance and development
of home language in Russian-German bilinguals. Front. Commun. 3:40.
doi: 10.3389/fcomm.2018.00040

Gathercole, V. C. M. (2002). “Grammatical gender in bilingual and monolingual
children: a Spanish morphosyntactic distinction,” in Language and Literacy in Bilingual
Children, eds. K. Oller and R. Eilers (Bristol: Multilingual Matters), 207-219.

Gathercole, V. C. M., and Thomas, E. M. (2007). “Factors contributing to language
transmission in bilingual families: the core study-adult interviews,” in Language
Transmission in Bilingual Families in Wales, ed. V. Gathercole (Welsh Language
Board), 59-182.

Guasti, M. T., Branchini, C., and Arosio, F. (2012). Interference in the production
of Italian subject and object wh-questions. Appl. Psycholinguist. 33, 185-223.
doi: 10.1017/50142716411000324

Hammer, C. S., Komaroff, E., Rodriguez, B. L., Lopez, L. M., Scarpino, S. E., and
Goldstein, B. (2012). Predicting Spanish-English bilingual children’s language abilities.
J. Speech Lang. Hear. Res. 55, 1251-1264. doi: 10.1044/1092-4388(2012/11-0016)

Hoff, E., Core, C., Place, S., Rumiche, R., Sefior, M., and Parra, M. (2012).
Dual language exposure and early bilingual development. J. Child Lang. 39, 1-27.
doi: 10.1017/S0305000910000759

Hollebeke, 1., Dekeyser, G. N. M., Caira, T., Argidag, O., and Strugs, E. (2023).
Cherishing the heritage language: predictors of parental heritage language maintenance
efforts. Int. J. Bilingual. 27, 925-941. doi: 10.1177/13670069221132630

Hu, J., Torr, J., and Whiteman, P. (2014). Australian Chinese parents’ language
attitudes and practices relating to their children’s bilingual development prior to school.
J. Early Childh. Res. 12, 139-153. doi: 10.1177/1476718X13515429

Huang, C. T. ], Li, Y. H. A,, and Li, Y. (2009). The Syntax of Chinese. Cambridge:
Cambridge University Press.

Jia, R, and Paradis, J. (2015). The use of referring expressions in
narratives by Mandarin heritage language children and the role of language
environment factors in predicting individual differences. Bilingualism 18, 737-752.
doi: 10.1017/51366728914000728

Jia, R, and Paradis, J. (2020). The acquisition of relative clauses by
Mandarin heritage language children. Linguist. Approach. Bilingual. 10, 153-183.
doi: 10.1075/1ab.16015.jia

frontiersin.org


https://doi.org/10.3389/flang.2024.1435200
https://www.frontiersin.org/articles/10.3389/flang.2024.1435200/full#supplementary-material
https://doi.org/10.1080/01434632.2013.852561
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1080/13670050.2012.676620
https://doi.org/10.1017/S0305000923000028
https://doi.org/10.3389/flang.2023.1230408
https://doi.org/10.1017/S0305000919000849
http://www.cran.r-project.org/package=ordinal/
http://www.cran.r-project.org/package=ordinal/
https://doi.org/10.3390/languages6010027
https://doi.org/10.1177/13670069221111648
https://doi.org/10.1177/0267658318787231
https://escholarship.org/uc/item/5gq4q2kj
https://doi.org/10.1017/S0305000916000222
https://doi.org/10.3389/fcomm.2018.00040
https://doi.org/10.1017/S0142716411000324
https://doi.org/10.1044/1092-4388(2012/11-0016)
https://doi.org/10.1017/S0305000910000759
https://doi.org/10.1177/13670069221132630
https://doi.org/10.1177/1476718X13515429
https://doi.org/10.1017/S1366728914000728
https://doi.org/10.1075/lab.16015.jia
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org

Daskalaki et al.

Kuo, J. Y. (2022). “Constructing a cross-linguistic lexical comprehension task
in Mandarin [conference presentation],” in The 8th International Conference of the
Scandinavian Association for Language and Cognition (SALC8). Turku.

Kupisch, T., Lein, T., Barton, D., Schroder, D. J., Stangen, I, and Stohr,.
A. (2014). Acquisition outcomes across domains in adult simultaneous bilinguals
with French as weaker and stronger language. J. French Lang. Stud. 24, 347-376.
doi: 10.1017/S0959269513000197

Kwan-Terry, A. (1986). The acquisition of word order in English and
Cantonese interrogative sentences: a Singapore case study. RELC J. 17, 14-39.
doi: 10.1177/003368828601700102

Li, G., Gunderson, L., Sun, Z., and Lin, Z. (2021). Early Chinese heritage language
learning in Canada: a study of Mandarin- and Cantonese-speaking children’s receptive
vocabulary attainment. System 103:102636. doi: 10.1016/j.system.2021.102636

Liang, F., and Shin, D. S. (2021). Heritage language maintenance of Chinese
immigrant families: perceptions, practices, and challenges. Biling. Res. J. 44, 23-38.
doi: 10.1080/15235882.2021.1922539

Lin, Y. (2023). Learning to Speak a Minority Language at School: Mandarin Speech
Development of Children in a Chinese—English Bilingual Program in Canada (Doctoral
thesis). University of Alberta, Edmonton, AB, Canada.

Mai, D., and Deng, X. (2019). Selective vulnerability and dominant language transfer
in the acquisition of the Chinese cleft construction by heritage speakers. Linguist.
Approach. Bilingual. 9, 202-227. doi: 10.1075/lab.16040.mai

Mattheoudakis, M., Chatzidaki, A., Maligkoudi, C., and Agathopoulou, E. (2016).
Family and school language input: their role in bilingual children’s vocabulary
development. J. Appl. Linguist. 31, 49-69. doi: 10.26262/jal.v0i31.8291

Miao, X., and Zhu, M. (1992). Language development in Chinese children. Adv.
Psychol. 90, 237-276. doi: 10.1016/S0166-4115(08)61894-4

Miao, X. C. (1986). Young children’s understanding of interrogative-the
developmental peculiarities of answering WH questions in young children. Inform.
Psychol. Sci. 5, 1-5.

Montrul, S. (2016). The Acquisition of Heritage Languages. Cambridge: Cambridge
University Press.

Montrul, S. (2022). Native Speakers, Interrupted: Differential Object Marking and
Language Change in Heritage Languages. Cambridge: Cambridge University Press.

Montrul,  S. (2023). Heritage  languages:
language lost, language regained. Ann. Rev.
doi: 10.1146/annurev-linguistics-030521-050236

language
Linguist. 9,

acquired,
399-418.

Montrul, S., and Potowski, K. (2007). Command of gender agreement in
school-age Spanish-English bilingual children. Int. J. Bilingual. 11, 301-328.
doi: 10.1177/13670069070110030301

Paradis, J. (2011). Individual differences in child English second language
acquisition: comparing child internal and child-external factors. Linguist. Approach.
Bilingual. 1, 213-237. doi: 10.1075/lab.1.3.01par

Paradis, J. (2023). Sources of individual differences in the dual
language development of heritage bilinguals. J. Child Lang. 50, 793-817.
doi: 10.1017/S0305000922000708

Paradis, J., Soto-Corominas, A., Daskalaki, E., Chen, X., and Gottardo, A. (2021).
Morphosyntactic development in first generation Arabic-English children: the effect
of cognitive, age and input factors over time and across languages. Languages 6:51.
doi: 10.3390/languages6010051

Paradis, J., Soto-Corominas, A., Daskalaki, E., Chen, X., and Gottardo, A. (2024).
A Longitudinal Study of Arabic-English Bilinguals: The Role of Age of Arrival and
Language Environment Factors in Arabic Heritage Language Development. Edmonton,
AB: Department of Linguistics, University of Alberta.

Pearson, B. Z. (2007). Social factors in childhood bilingualism in the United States.
Appl. Psycholinguist. 28, 399-410. doi: 10.1017/S014271640707021X

Pérez-Leroux, A. T., Cuza, A., and Thomas, D. (2011). “From parental attitudes
to input conditions: Spanish-English bilingual development in Toronto,” in Bilingual

Frontiersin Language Sciences

15

10.3389/flang.2024.1435200

Youth: Spanish in English-Speaking Societies, eds. K. Potowski and J. Rothman
(Amsterdam: John Benjamins), 149-176.

Pires, A., and Rothman, J. (2009). Disentangling sources of incomplete acquisition:
an explanation for competence divergence across heritage grammars. Int. J. Bilingual.
13, 211-238. doi: 10.1177/1367006909339806

Polinsky, M. (2018). Heritage Languages and Their Speakers. Cambridge: Cambridge
University Press.

Prevoo, M. J., Malda, M., Mesman, J., Emmen, R. A, Yeniad, N., van Ijzendoorn, M.
H., et al. (2014). Predicting ethnic minority children’s vocabulary from socioeconomic
status, maternal language and home reading input: different pathways for host
and ethnic language. J. Child Lang. 41, 963-984. doi: 10.1017/S.030500091300
0299

R Core Team (2020). R: A Language and Environment for Statistical Computing.
Vienna: R Foundation for Statistical Computing. Available at: https://www.R-project.
org/ (accessed July 20, 2024).

Rodina, Y., Kupisch, T., Meir, N., Mitrofanova, N., Urek, O., and Westergaard, M.
(2020). Internal and external factors in heritage language acquisition: evidence from
heritage Russian in Israel, Germany, Norway, Latvia and the United Kingdom. Front.
Educ. 5:20. doi: 10.3389/feduc.2020.00020

Rodina, Y., and Westergaard, M. (2017). Grammatical gender in bilingual
Norwegian-Russian acquisition: the role of input and transparency. Bilingualism 20,
197-214. doi: 10.1017/51366728915000668

Rothman, J. (2009). Understanding the nature and outcomes of early
bilingualism: romance languages as heritage languages. Int. J. Bilingual. 13, 155-163.
doi: 10.1177/1367006909339814

Ruiz-Felter, R., Cooperson, S. J., Bedore, L. M., and Peiia, E. D. (2016). Influence
of current input-output and age of first exposure on phonological acquisition in early
bilingual Spanish-English-speaking kindergarteners. Int. J. Lang. Commun. Disord. 51,
368-383. doi: 10.1111/1460-6984.12214

Soto-Corominas, A., Daskalaki, E., Paradis, J., Winters-Difani, M., and Al Janaideh,
R. (2022). Sources of variation at the onset of bilingualism: the differential effect of
input factors, AOA, and cognitive skills on HL Arabic and L2 English syntax. J. Child
Lang. 49, 741-773. doi: 10.1017/80305000921000246

Strik, N., and Pérez-Leroux, A. T. (2011). Jij doe wat girafe? wh-movement and
inversion in Dutch-French bilingual children. Linguist. Approach. Bilingual. 1,175-205.
doi: 10.1075/1ab.1.2.03str

Torregrossa, J., Flores, C., and Rinke, E. (2023). What modulates the
acquisition of difficult structures in a heritage language? A study on Portuguese
in contact with French, German and Italian. Bilingualism 26, 179-192.
doi: 10.1017/51366728922000438

Venables, W. N., and Ripley, B. D. (2002). Modern Applied Statistics With S, 4th Edn.
New York, NY: Springer.

Wickham, H. (2016). ggplot2: Elegant Graphics for Data Analysis, 2nd Edn.
Cham: Springer.
Wuy, J. Z. (2005). Bilingual education in Western Canada and Chinese language

minority students’ self perceptions of their citizenship and ethnicity. Can. Int. Educ.
34, 23-30. doi: 10.5206/cie-eci.v34i1.9051

Yatsushiro, K., Dal Farra, C., Gonzalez, A., Hein, J., Silleresi, S., Avellana, A.,
et al. (2022). “Children’s wh-questions across languages: some preliminary results,” in
Proceedings of the 46th Annual Boston University Conference on Language Development,
eds. Y. Gong and F. Kpogo (Somerville, MA: Cascadilla Press), 890-903.

Yip, V., and Matthews, S. (2000). Syntactic transfer in a Cantonese-English bilingual
child. Bilingualism 3, 193-208. doi: 10.1017/S136672890000033X

Yip, V., and Matthews, S. (2007). The Bilingual Child: Early Development and
Language Contact. Cambridge: Cambridge University Press.

Zhang, D., and Slaughter-Defoe, D. T. (2009). Language attitudes and heritage
language maintenance among Chinese immigrant families in the USA. Lang. Cult.
Curricul. 22, 77-93. doi: 10.1080/07908310902935940

frontiersin.org


https://doi.org/10.3389/flang.2024.1435200
https://doi.org/10.1017/S0959269513000197
https://doi.org/10.1177/003368828601700102
https://doi.org/10.1016/j.system.2021.102636
https://doi.org/10.1080/15235882.2021.1922539
https://doi.org/10.1075/lab.16040.mai
https://doi.org/10.26262/jal.v0i31.8291
https://doi.org/10.1016/S0166-4115(08)61894-4
https://doi.org/10.1146/annurev-linguistics-030521-050236
https://doi.org/10.1177/13670069070110030301
https://doi.org/10.1075/lab.1.3.01par
https://doi.org/10.1017/S0305000922000708
https://doi.org/10.3390/languages6010051
https://doi.org/10.1017/S014271640707021X
https://doi.org/10.1177/1367006909339806
https://doi.org/10.1017/S.0305000913000299
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.3389/feduc.2020.00020
https://doi.org/10.1017/S1366728915000668
https://doi.org/10.1177/1367006909339814
https://doi.org/10.1111/1460-6984.12214
https://doi.org/10.1017/S0305000921000246
https://doi.org/10.1075/lab.1.2.03str
https://doi.org/10.1017/S1366728922000438
https://doi.org/10.5206/cie-eci.v34i1.9051
https://doi.org/10.1017/S136672890000033X
https://doi.org/10.1080/07908310902935940
https://www.frontiersin.org/journals/language-sciences
https://www.frontiersin.org

	The role of parental characteristics, home language use, and schooling in children's Mandarin heritage language development in Canada
	Introduction
	Heritage language experiences in the home
	Heritage language experiences at school
	The role of parental attitudes and proficiency
	Parental attitudes toward the HL
	Parental HL/ML proficiency

	Wh-questions in Mandarin Chinese
	The structural properties of wh-questions in Mandarin Chinese and English
	The acquisition of wh-questions

	Present study
	Methods
	Participants
	Parents
	Children

	Tasks
	Parental questionnaire
	Vocabulary task
	Elicited production task

	Procedures
	Testing
	Coding
	Ethics

	Data analysis

	Results
	The association between home language use and parental characteristics
	The association between school type and parental characteristics
	The effect of Mandarin use (at home and at school) on Mandarin vocabulary and Mandarin syntax (wh-interrogatives)
	Vocabulary
	Syntax


	Discussion
	The association between parental characteristics and children's language experiences
	The association between parental characteristics and home language use
	The association between parental characteristics and school type

	The association between children's language experiences and children's language abilities
	The association between children's language experiences and children's vocabulary
	The association between children's language experiences and children's syntax (wh-interrogatives)
	The effect of age-related variables


	Conclusions and implications
	Limitations

	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


