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Abstract

There is a growing number of children learning to read in bilingual environments,
yet research on the uniqueness of reading acquisition in these bilingual children,
particularly L1 majority bilinguals, is limited. With a sample size of 690 4th-grade
students, this study investigated predictors influencing L1 Chinese reading in Chi-
nese—English bilingual children (n=345) attending Chinese—English bilingual
schools in mainland China and made comparisons with their monolingual counter-
parts (n=345). The results of a multi-group path analysis revealed both similarities
and differences between the two groups. In terms of Chinese reading comprehen-
sion, word reading and linguistic comprehension were significant predictors for both
groups, but their relative importance differed. While there was no difference in the
predictive power between the two predictors in the monolingual group, word reading
held a greater contribution in the bilingual group. Regarding Chinese word reading,
both morphological and orthographic awareness emerged as significant predictors in
the monolingual group, whereas in the bilingual group, only morphological aware-
ness was significant, and the contribution of phonological awareness was insignif-
icant in either group. These findings underscore the distinct relationship between
reading and its predictive constituents in bilingual students when compared to their
monolingual counterparts.
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Introduction

The acquisition of reading skills is crucial for children’s academic achievement
(Cimmiyotti, 2013) and future development (OECD, 2013). Extensive research
has explored factors influencing reading development, primarily focusing on
monolingual children (Ruddell & Unrau, 2004). However, it is crucial to rec-
ognize the growing population of bilinguals who are learning to read in diverse
bilingual contexts (August & Shanahan, 2008).

Defining bilingualism is essential before examining this issue. However, there
is no universal standard for a strict definition, nor is there a clear-cut delinea-
tion to separate bilinguals from monolinguals categorically. Many scholars (Ellis,
2008; Luk & Bialystok, 2013; Surrain & Luk, 2019) have highlighted monolin-
gualism and bilingualism are relative and should be perceived as existing on a
continuum of language proficiency and usage. Based on the distinctions made
in earlier research (Jasiska & Petitto, 2018; Kang, 2012; Sun et al., 2020), this
study operationally defines bilinguals as individuals who have access to and regu-
larly use more than one language for social communication, highlighting their
proficiency and opportunity to use a second language (L2) besides their first
language (L1). Among bilinguals, there are L1 minority bilinguals who live in
societies where their L1 is a minority and must learn and use a L2 for survival.
Conversely, there are L1 majority bilinguals who reside in societies where their
L1 is the majority but opt to learn and use a L2 in an immersion environment to
gain the benefits of bilingualism. In contrast, monolinguals, even though some
may study L2, typically lack proficiency and opportunities to use that language
for social communication. These differential language experiences can influence
the development of monolinguals’ and bilinguals’ reading componential skills,
ultimately resulting in distinct patterns of reading acquisition (Bialystok, 2002).

In mainland China, mandarin is the lingua franca and the only official language
for administration and education. Most children are Chinese monolinguals, who
despite learning English, often lack proficiency and opportunities to use English
regularly. However, since around 2015, the rise of high-end Chinese—English
bilingual education has led to an increase in L1 majority bilinguals in mainland
China (Newschool Insight Media, 2019). These schools, catering to affluent local
families seeking bilingualism and international competitiveness for their children
(Wan & Gao, 2021), hire English-native-speaking teachers to deliver a certain
proportion of non-language courses in English. Students in these schools are
Chinese—English bilinguals in a sense that they are immersed in bilingual school
environments, engaging in daily learning activities that necessitate the use of both
Chinese and English in conversational and academic contexts. In practice, these
bilingual students are required to attain equivalent Chinese reading goals as their
monolingual counterparts with identical Chinese learning materials and instruc-
tion time. However, concerns have been raised by parents and educators regard-
ing the perceived inadequate Chinese reading abilities of these children (Wan &
Gao, 2021). And this raises important questions about whether these children’s
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Chinese reading acquisition patterns align with those of monolingual peers and
whether they should be treated equivalently.

To our knowledge, no studies have systematically examined the uniqueness of
Chinese reading acquisition among these Chinese—English bilinguals in mainland
China by comparing them with Chinese monolinguals thus far. Previous research
has predominantly focused on L1 minority bilinguals (Babayigit, 2014; Melby-
Lervag & Lervag, 2014), with few studies addressing the uniqueness of L1 majority
bilinguals learning to read their L1 (Jasiriska & Petitto, 2018; Kang, 2012). Also,
majority of these studies involving bilinguals learning two alphabetic scripts. How-
ever, learning to read different scripts requires different language-dependent skills
(Abu-Rabia, 2001; Geva & Siegel, 2000), and the linguistic distance can also affect
the cross-linguistic transfer when learning to read both scripts (Koda, 2007). Thus,
findings from past research cannot be directly applied to L1 majority bilinguals in
mainland China, who are learning Chinese as a non-alphabetic script and English
as an opaque alphabetic script. This study endeavors to bridge this gap by examin-
ing Chinese reading and its predictors among these Chinese—English bilinguals and
comparing with their monolingual counterparts. By doing so, we aim to inform the
development of tailored reading curricula and instructions for this specific bilingual
population and to enhance our understanding of how diverse bilingual experiences
and language combinations may impact bilinguals’ reading development.

Predictors of Chinese reading in monolingual children

Reading is a complex cognitive process in which readers engage with the text to
construct meanings (Dijk& Kintsch, 1983). The Simple View of Reading (Gough
& Tunmer, 1986) posits that reading comprehension shares many cognitive process-
ing capabilities with general linguistic comprehension and differs only in the input
material format. In other words, once readers have decoded the visual symbols,
they can apply linguistic comprehension mechanisms to understand the text. Hence,
word reading, which refers to the ability to recognize isolated words with accuracy
and fluency, and linguistic comprehension, which involves interpreting meaning
in words, sentences, and discourses, are considered the two proximal predictors of
reading comprehension. Empirical research on native and foreign-language learn-
ers across scripts and learning stages has consistently supported that word reading
and linguistic comprehension each make distinctive contributions to reading com-
prehension, while also found that they are significantly interconnected (Florit &
Cain, 2011; Quinn & Wagner, 2018). Their interconnection may be partly explained
by the linking role of vocabulary between word reading and linguistic comprehen-
sion (Protopapas et al., 2013). Vocabulary can both aid word reading by providing
semantic cues according to the triangle model (Seidenberg & McClelland, 1989)
and facilitate meaning retrieval at the word level, which then enhances linguistic
comprehension at higher levels. However, further studies using latent analysis have
found that vocabulary and listening comprehension are both loaded onto linguistic
comprehension (Braze et al., 2016; Protopapas et al., 2013). This places vocabulary
as a subcomponent of linguistic comprehension that also enhances word reading,
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thereby explaining their correlation. In the context of Chinese reading comprehen-
sion, empirical studies have supported that these two interrelated predictors can
mutually contribute to Chinese reading comprehension both concurrently and longi-
tudinally (Ho et al., 2017; Yeung et al., 2016).

Moreover, the relative importance of word reading and linguistic comprehen-
sion varies across reading development stages (Florit & Cain, 2011; Garcia & Cain,
2014; Peng et al., 2021). Typically, word reading contributes more in the initial
stages of learning to read. As students become proficient in word reading, the influ-
ence of linguistic comprehension grows more pronounced. Achieving proficiency in
word reading is thus a critical initial hurdle that must be overcome for subsequent
reading development to occur. This dynamic is particularly pronounced in learning
to read Chinese due to the script features. Chinese characters, being the fundamental
units, present visual complexity and exist in vast numbers, making the acquisition
of Chinese word reading both challenging and time-consuming. Consequently, word
reading remains a focal point of instruction throughout elementary education in
mainland China (Ministry of Education, 2022). The importance placed on Chinese
word reading has further sparked extensive research into its predictors.

Metalinguistic awareness, the ability to reflect on and manipulate language struc-
tural features deliberately and intentionally, is recognized as a key influence on word
reading acquisition (Nagy & Anderson, 1995). The proficiency in identifying and
utilizing linguistic components of spoken language aids in comprehending the con-
nection between speech and written text, which is crucial for literacy development
(Perfetti, 2003). Extensive research has shown that learners’ awareness of phono-
logical structure, morphological structure, and orthographic patterns, namely pho-
nological, morphological, and orthographic awareness, respectively, significantly
correlates with their reading and spelling abilities in both alphabetic (Apel et al.,
2012) and non-alphabetic scripts (Li et al., 2012; Ye et al., 2022). In fact, some new
reading models (e.g., Active Model, Duke & Cartwright, 2021) have incorporated
metalinguistic awareness as a critical constituent when unpacking word reading.

In Chinese, a morpho-syllabic script, the role of all three metalinguistic skills
in word reading has been underlined by many studies. First, phonological aware-
ness is crucial for Chinese word reading, as supported by empirical studies (e.g.,
Chow et al., 2005) in line with the universal phonological principle (Perfetti et al.,
1992) that phonological processes play a universal role in word identification across
scripts. Second, orthographic awareness is essential in learning Chinese characters
(Peng et al., 2017). The visual structure of Chinese character is complex, requiring
strong abilities to process their form properties and discern subtle differences dur-
ing Chinese word reading (Liu et al., 2015). Also, as most characters (80.5%) are
compounds (e.g., 3¢.,/p'm™>, malus/) composed of phonetic radicals cuing sounds (
*F/p'm*/) and semantic radicals cuing meaning (H/indicating herbaceous plant/)
(Li et al., 1992), understanding the functions of these radicals facilitates Chinese
character learning (Cheung et al., 2007). Third, morphological awareness can also
facilitate Chinese word reading (Liao et al., 2014; McBride-Chang et al., 2005).
Most Chinese words are compounds formed by morphemes following combination
rules. Chinese morphological awareness primarily involves the ability to distin-
guish between a multitude of homophonic morphemes (e.g., Z./art/and 1/./hundred
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million/are pronounced identically as/i*/but have completely different meanings)
and the knowledge of the combination rules for compound formation (e.g., H17Z/
ti>! {son!, earthquake/was combined by Hi/ti°!, earth/and jE/{son®!, shake/following
subject—predicate rule). It promotes vocabulary learning and the retrieval of word-
internal context, which in turn enhances Chinese word reading development (Liu
et al., 2017; Wang & Liu, 2020).

Integrating metalinguistic awareness into Simple View of Reading as a predictor
of word reading may boost statistical power (Peng et al., 2021), but it is crucial to
consider its potential interrelation with linguistic comprehension. On the one hand,
scholars (Bialystok, 1993; Marshall & Morton, 1978) have argued that metalinguis-
tic awareness develops concomitantly with the oral language skills, supported by
empirical studies (e.g., Farrar et al., 2005; Smith & Tager-Flusberg, 1982) showing
a bidirectional correlation between metalinguistic awareness and general language
abilities. On the other hand, metalinguistic awareness can influence linguistic com-
prehension at and beyond the word level. The Reading Systems Framework suggests
that phonological and morphological representations are crucial sources for lexi-
con and comprehension processes (Perfetti & Stafura, 2014). Also, given the ide-
ographic nature of Chinese script, semantic radicals as sub-character level meaning
representations can aid in lexical inference (Wong et al., 2023; Zhang et al., 2012)
and vocabulary learning (Li et al., 2022), which allows for an interrelation between
orthographic awareness and linguistic comprehension.

In summary, as depicted in Fig. 1, word reading and linguistic comprehension are
mutually related and both predict Chinese reading comprehension. Metalinguistic
awareness, encompassing phonological, orthographic, and morphological aware-
ness, are associated with linguistic comprehension and further predict Chinese word
reading. Extensive research has validated their interrelationships in monolinguals

The Proposed Model to Explain Chinese Reading

Phonological
awareness

Word reading

Orthographic Reading
awareness comprehension

Linguistic
comprehension

Morphological
awareness

Fig. 1 The proposed model to explain Chinese reading
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and the effectiveness of this model in explaining individual differences in Chinese
reading (see review, Peng et al., 2021). However, whether these predictors exhibit
similar patterns in predicting Chinese reading among Chinese—English bilingual
learners warrants further exploration.

Unique predictor patterns of bilingual children’s reading

The bilingual experience of bilingual children can influence the development of
reading predictors, resulting in different reading acquisition patterns from monolin-
guals (August & Shanahan, 2008; Bialystok, 2002). Many empirical studies have
explored the L2 reading acquisition of L1 minority bilinguals and consistently
found a stronger correlation between linguistic comprehension and reading com-
prehension among them compared to monolinguals (Babayigit, 2014; Papastefanou
et al., 2021), suggesting that weaker linguistic comprehension is a primary factor
behind their lower L2 reading comprehension (Lesaux et al., 2006; Melby-Lervag &
Lervag, 2014).

In contrast, research on the uniqueness of L1 majority bilinguals learning to read
their L1 in bilingual contexts is notably sparse. Jasiniska and Petitto (2018) con-
ducted a comparative study between English (L1) monolinguals and English (L1)-
French (L2) bilinguals in Canada. They found that phonological awareness and
linguistic comprehension significantly predicted English word reading in mono-
linguals, while for bilinguals, only phonological awareness remained a significant
predictor. They suggested that bilinguals may leverage their phonological awareness
advantage when learning to read English words. Novita et al. (2021) examined the
differences in L1 German reading acquisition between monolinguals and L1 major-
ity bilinguals exposed to another language, finding that although bilinguals lagged
behind in linguistic comprehension, the predictive power of phonological awareness
and linguistic comprehension on German reading comprehension was comparable
across both groups. The absence of a clear consensus on whether monolingual and
L1 majority bilingual children exhibit more similarities or differences in their L1
reading predictor profiles underscores the need for further investigation.

In addition, most of the research conducted in this area has focused on bilinguals
learning two alphabetic scripts. However, Chinese—English bilinguals face unique
challenges as they simultaneously learn to read Chinese as a non-alphabetic script
and English as an alphabetic script, both with relatively opaque orthographies and
considerable linguistic distance. The Common Underlying Proficiency model (Cum-
mins, 1980) and the Transfer Facilitation Model (Koda, 2007) suggest that learning
one language can enhance the learning of another through cross-linguistic transfer.
However, this facilitative relationship is moderated by linguistic distance (Koda,
2007). The significant differences between Chinese and English may inhibit Chi-
nese—English bilinguals’ reading development to benefit from cross-linguistic facili-
tation. Many studies have examined this issue among Chinese—English bilinguals.
They found positive transfers in areas where Chinese and English share similari-
ties, such as phonological and morphological awareness (Yang et al., 2017). How-
ever, in areas with greater linguistic disparity, such as vocabulary and orthographic
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awareness, the transfer effects are weaker or even negligible (Sun et al., 2018; Yang
et al., 2017). However, despite these attempts to explore the interplay between learn-
ing Chinese and English, there is still limited understanding of what uniqueness in
Chinese—English bilingual children’s Chinese reading has been resulted from these
intertwining cross-linguistic influences.

Indeed, Chinese—English bilingual learners can demonstrate differences in their
levels of Chinese reading and its predictors compared to their monolingual peers
(Bialystok et al., 2005; Lin & Johnson, 2016; Tse et al., 2010), which consequently
may lead to variations in the relationships among these skills. For instance, Sun
et al. (2020) compared Chinese monolinguals in Mainland China and Chinese—Eng-
lish bilinguals in Singapore and found that morphological awareness was a unique
predictor of Chinese reading comprehension exclusively in bilinguals after control-
ling for other linguistic comprehension skills (i.e., vocabulary and grammar). The
researchers postulated that this discrepancy might be attributed to the potential
delays in Chinese word reading among bilinguals, leading to a greater reliance on
morphological awareness during the Chinese reading process. Nevertheless, the cur-
rent body of research on the distinct predictor profiles influencing Chinese reading
in Chinese-English bilingual learners compared to Chinese monolinguals is indeed
limited, and there is no consensus thus far, warranting further studies to deepen our
understanding in this area.

The present study

In summary, understanding the cognitive predictors that influence individual differ-
ences in reading is crucial. However, current research on Chinese reading has pri-
marily focused on Chinese monolingual children, leaving a gap in understanding
how these factors operate differently in Chinese reading in the growing population
of Chinese—English bilingual children. To address this gap, this study aims to exam-
ine predictors that explain Chinese reading in Chinese—English bilingual learners,
comparing them to their monolingual peers. Drawing upon relevant reading models
and previous empirical research, the proposed model with five predictors, as illus-
trated in Fig. 1, are used to elucidate the variations in students’ Chinese reading.
Specifically, the research questions include:

(1) What is the predictive significance and relative importance of word reading
and linguistic comprehension in predicting Chinese reading comprehension for
Chinese monolinguals and Chinese—English bilinguals, respectively?

Prior literature leads us to hypothesize that both word reading and linguistic
comprehension significantly predict Chinese reading comprehension. However, for
monolinguals, the contribution of word reading may diminish after the second grade
(Peng et al., 2021), suggesting that by the fourth grade, as in our study sample, it
may not be more important than linguistic comprehension. For bilinguals, due to the
lack of research specific to this group, it is uncertain whether their word reading has
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developed to a sufficient level, and therefore, the relative importance of these predic-
tors remains undetermined.

(2) What is the predictive significance and relative importance of phonological,
orthographic, and morphological awareness in predicting Chinese word reading
for Chinese monolinguals and Chinese—English bilinguals, respectively?

For monolinguals, previous literature (Li et al., 2012; McBride et al., 2005)
suggests that orthographic and morphological awareness are likely to contribute
uniquely and significantly to Chinese word reading, whereas phonological aware-
ness may not provide a unique contribution for upper primary graders. However, the
relative importance of these metalinguistic skills has not been definitively compared
in the existing literature, leaving their predictive hierarchy uncertain. For bilinguals,
patterns of contribution from these metalinguistic skills are expected to vary due to
cross-linguistic transfer effects. Yet, the specific nature of these differences remains
unclear due to limited research on these populations.

Method
Participants

Chinese—English bilingual participants were recruited from four high-end Chi-
nese—English bilingual schools in four economically developed cities in the eastern
coastal region of mainland China. In these schools, students were immersed in a
bilingual environment with classroom and campus settings featuring both Chinese
and English from the first grade onward. Beside of English-medium non-language
courses, English language lessons in these schools were also delivered by Eng-
lish native-speaking teachers and comprised an equivalent or even greater share of
instructional time compared to Chinese language courses. By the upper primary
grades, students in these schools possess the proficiency and need to engage daily in
conversations with teachers and classmates using both Chinese and English as well
as to read and write in both languages to complete academic tasks.

Four monolingual schools were also recruited for comparison purposes. They
demonstrated comparability with bilingual participating schools in the following
aspects. Firstly, they were recruited from the same cities as the bilingual schools.
Secondly, as primary school falls under the compulsory education stage, both types
of schools must adhere to the national curriculum guidelines for the majority of
their courses. The textbooks, instruction time, and requirements for their Chinese
language courses are in line with the same standard. Thirdly, monolingual schools
affiliated with universities in the respective cities were selected to maximize the
alignment of the rich teaching resources and students’ middle to high socioeco-
nomic backgrounds in bilingual schools. In these monolingual schools, instruction
is exclusively in Chinese, with English only taught as a foreign language by non-
native-English-speaking local teachers. The teaching of English is conducted in line
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with the national curriculum standards, with much less instructional time allotted to
English than to Chinese language classes. Within the four participating monolingual
schools, three begin offering English lessons two to three times weekly starting from
grade 1, while the fourth school start English course thrice-weekly from grade 3.
Adhering to the national curriculum standards, students in grades 3 and 4 are intro-
duced only to fundamental English knowledge and skills, such as greetings and self-
introductions. Their English proficiency is limited to basic vocabulary and sentences
outlined in the textbooks. Hence, participants in these monolingual schools are con-
sidered Chinese monolinguals in a sense that they lack proficiency and opportunities
to use English for social communication.

Fourth-grade students in the selected schools were recruited. This grade level was
deemed appropriate as these students had experienced years of bilingual or mono-
lingual learning environments, allowing them to better represent the circumstances
of bilingual and monolingual individuals. Additionally, they are in the critical tran-
sition stage according to the reading developmental stages (Chall, 1996) and are
more indicative of the outcomes of learning to read and readiness to read to learn.
Besides, only students who are exclusively Chinese native-speakers participated in
this study.

Finally, a total of 690 students participated in this study. Half of them (n=2345)
were Chinese—English bilinguals, comprising 198 males (57.4%) and 147 females
(42.6%), with an average age of 9.84 years (SD=0.34). The other half (n=345)
were Chinese monolinguals, consisting of 178 males (51.6%) and 167 females
(48.4%), with an average age of 9.81 years (SD=0.40). No significant differences
were observed between the two groups in terms of age (¢ (688)=0.791, p=0.429)
and the gender distribution (X2 (1)=2.338, p=0.126).

Measures
Reading comprehension

The reading comprehension test was adapted from Progress in International Read-
ing Literacy Study (PIRLS). PIRLS was intentionally designed to assess the read-
ing achievement of primary four students worldwide (Mullis & Martin, 2019) and
has been used to measure Chinese reading attainment of students in Hong Kong,
Taiwan, and Macao. For this study, a fiction text, “The Upside-down Mice” from
PIRLS 2001, and a non-fiction text “The Green Sea Turtle’s Journey of a Lifetime”
from PIRLS 2016, were selected. Participants were asked to read these texts and
answer 24 questions, including both closed and open-ended questions, measuring
the ability to access and retrieve explicitly stated information, make inferences,
interpret and synthesize information, and evaluate text’s content and form.

Word reading

With reference to previous studies (Liu & McBride-Chang, 2010), the word read-
ing test consisting of 75 single-character items and 25 two-character word items
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was developed. To form the word reading list, the official Chinese textbooks that
were used nationwide in both Chinese monolingual and Chinese—-English bilingual
schools were referred to. Fifteen single characters and 5 two-character words were
randomly selected from the new character tables attached to the Chinese textbooks
for each grade from grade 1-5 and were ranked according to increasing difficulty.
Participants were asked to read aloud characters in order without time limitation.
One mark was given for the correct pronunciation of that characters.

Linguistic comprehension

The linguistic comprehension test was developed with two sections. First, the recep-
tive vocabulary section, with 20 items, was developed with reference to the Pea-
body Picture Vocabulary Test (PPVT, Williams et al., 1997) to tap participants’
linguistic comprehension ability at the word level. Participants were required to
select an option from 4 pictures that best matched the meaning of the word they
heard from the audio. Second, the listening comprehension section, with 18 items,
were adapted from Hong Kong Examinations and Assessment Authority (2021) to
tap participants’ linguistic comprehension skill at the sentence and discourse level.
As mainland China lacks standardized Chinese listening tests designed for native
speakers, the test from the Hong Kong Territory-wide System Assessment, which
is a standardized test local to Hong Kong, was referenced. This test offers versions
in Mandarin and Simplified Chinese characters, and its content was not restricted
by Hong Kong-specific contexts and culture, making it suitable for mainland stu-
dents. After consultation with mainland teachers, the difficulty level of the Primary
6 assessment was deemed appropriate for our participants. In this section, partici-
pants were required to answer both closed and open-ended questions based on the
listening materials.

Phonological awareness

With reference to Wong and Zhou (2022), a discrimination task with 12 items was
used to tap participants’ phonological awareness. Participants were required to
choose the syllable that has no similarities with the other three syllables in either ini-
tial, final, or tone. For example, among the four options of /pal/( t2, a family name), /
paz/(%jyi, to pull out), /pha4/(‘fE|, to fear), /pa3/(TE, hold),/pha4/ is the correct answer
since it has a different initial consonant compared to other options. One point was
given for each correct answer.

Orthographic awareness

The orthographic awareness test was developed with reference to Tong et al. (2017)
to assess participants’ orthographic awareness, including the form awareness and
semantic radicals’ function awareness. The test consisted of 12 items. In each item,
an oral-presented instruction and a picture were given to indicate the target charac-
ter’s meaning, and participants were required to take advantage of their orthographic
awareness to select, from the four options, the target character that best matched the
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meaning. To make sure that all target characters were novel to participants, those
only existing in ancient prints and no longer used today were chosen. Besides the
correct answer, three distractor options were designed to include a pseudo character
with the same semantic radical as the target character but in the wrong position, a
pseudo or real character with the different semantic radical as the target character
in the correct position, and a pseudo character with the different semantic radical as
target character in the wrong position. Students were scored 2 points if they select
the target Chinese character correctly. If the selected option contains the correct
semantic radical but is positioned incorrectly, or if it is positioned correctly but does
not correspond to the target semantic radical, students receive 1 point. Otherwise, no
points were given.

Morphological awareness

With reference to Wong and Zhou (2022), the morphological awareness test with
15 items was designed to assess participants’ awareness of homophones and homo-
graphs. Each item presented three two-character words that shared a homophone or
homograph relationship (e.g., 1t %%/'hwa'fer*, cost/, #¢ Fil/'hwa'ivan®, garden/, 1¢ %/
'hwa'pan?, flowerpot/). Participants were required to select the option that had a dif-
ferent meaning from the others (in this case, £%%). One point was given for each
correct answer.

Procedure

Before collecting data, consent was secured from school principals, teachers, and
guardians of the participants. The tests were administered under the supervision
of Chinese language teachers in the school classrooms to ensure that participants
worked independently and seriously. The word reading task was conducted individu-
ally at a separate time, in a quiet classroom, and by trained Chinese teachers and
researchers, taking approximately 3 min per student. The remaining written tasks
were conducted in a group test format and lasted 75 min in total. To prevent partici-
pant fatigue, the test was divided into two 40 min periods with an intervening break.

Data analysis

Data analysis was conducted in SPSS 23.0 and AMOS 23.0. First, the internal con-
sistency of all measures was assessed to ensure reliability. Second, descriptive sta-
tistics were computed to provide an overview of the participants’ performance. Fur-
thermore, ANCOVA tests were performed to compare performance between the two
groups while controlling for age and gender. Third, a multi-group path analysis was
conducted to examine the patterns of predictors for Chinese reading among the two
groups while controlling for age and gender. On the one hand, we examined whether
the significant predictors for Chinese reading were consistent across groups. On the
other hand, to address whether the relative importance of these predictors differed
between groups, we conducted constrained models by placing equality constraints to
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the paths being compared. A significant deterioration in fit compared to the uncon-
strained model indicated a significant difference in the relative importance of the
paths.

Results
Descriptive analysis

The descriptive statistics for all variables are presented in Table 1. All measures
demonstrated satisfactory internal consistency with Cronbach’s alpha coefficients
ranging from 0.62 to 0.96 (Cooper & Schindler, 2003). The ANCOVA tests revealed
that monolinguals outperformed bilinguals in Chinese reading comprehension (F (1,
686)=47.80, p<0.001) in a medium effect size (np =0.07), hngulstlc comprehen-
sion (F (1, 686)=43.09, p<0.001) in a small effect size (n, 2=0.06), word reading
(F (1, 686)=152.34, p<0.001) in a large effect size (;7[, —O 18) and orthographic
awareness (F (1, 686)=24.02, p<0.001) in a small effect size (71 =0.03). However,
the two groups did not differ in phonological (F (1, 686)=1. 27 p=0.26) and mor-
phological awareness (F (1, 686)=0.35, p=0.55).

Multi-group path analysis

Correlations among all variables are displayed in Table 2. A multi-group path analy-
sis was conducted to examine predictor patterns in monolingual and bilingual groups
while controlling for age and gender. The results indicated an acceptable goodness
of fit, X2 (8)=20.64, p=0.008, CFI=0.99, SRMR =0.03, RMSEA =0.05, 90% CI
[0.02, 0.07], PCLOSE=0.51.

For monolinguals, as depicted in Fig. 2, both word reading (=0.34; p <0.001)
and linguistic comprehension (p=0.35; p<0.001) significantly predicted Chinese
reading comprehension. To compare the relative importance of word reading and
linguistic comprehension, a constrained model was established by constraining
their paths to reading comprehension to be equal. The results showed that compared
to the unconstrained model, the fit of the constrained model did not significantly
change, A X2 (1)=1.46, p=0.23, indicating that the contributions of word reading
and linguistic comprehension to reading comprehension did not differ significantly
in monolinguals. Furthermore, among the three aspects of metalinguistic awareness,
while orthographic awareness (f=0.17; p=0.001) and morphological awareness
(B=0.23; p<0.001) significantly contributed to Chinese word reading, phonologi-
cal awareness did not contribute significantly (p=0.09). A constrained model was
examined by constraining the paths of these three metalinguistic skills to word read-
ing to be equal. The results showed that compared to the unconstrained model, the
fit of the constrained model did not significantly change, A X2 (2)=2.42, p=0.30,
indicating that the contributions of these three metalinguistic skills to word reading
did not differ significantly. This model explained 34% of the variance in Chinese
reading comprehension and 14% in Chinese word reading among monolinguals.
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Table2 Simple correlations
between all the variables in
bilingual and monolingual

1 2 3 4 5 6 7 8

participants 1. Age 1 —.08 .00 .06* 03 —.00 .07*_ -.03
2.Gender .05 1 07 .13 10 09 197 .03
(0=Male)
3.RC A0 06 1 49" 49" 24" 20" 317
4.1C 00 .07 597 1 437 28" 277 317
5.WR —03 —.02 .63 57" 1 207 26" 307
6. PA g0 137 237 267 147 1 23" 29"
7.0A 03 .10 18" 237 10 22" 1 24"
8. MA —-.03 —.02 267 357 277 18" 05 1

Simple correlations for the bilingual group were presented below
the diagonal, and simple correlations for the monolingual group
were presented above the diagonal. RC=Reading Comprehension;
LC=Linguistic Comprehension; WR =Word Reading; PA =Phono-
logical Awareness; OA =Orthographic Awareness; MA =Morpho-
logical Awareness

*p<.05, ¥*p<.01, #**p <.001

Path Model Representing Relationships between Chinese Reading and its Predictors in Monolinguals

Phonological |
awareness 2=
\ 09 Ri=14
o 27 17+~ Word reading o
/! ; 347 '
Orthographic 23" e Reading
29 awareness 30 comprehension
! 35
Linguistic
24 .
comprehension
Morphological

awareness

Fig.2 Path model representing relationships between Chinese reading and its predictors in Monolin-
guals. The solid lines represent significant paths, while the dashed lines represent insignificant paths.
"p<.05,"p<.01,""p<.001

For bilinguals, as illustrated in Fig. 3, both word reading (§=0.45; p <0.001) and
linguistic comprehension (f=0.33; p<0.001) demonstrated significant predictive
power for Chinese reading comprehension. Furthermore, the model constraining
paths from word reading and linguistic comprehension to reading comprehension to
be equal exhibited a significant deterioration compared to the unconstrained model,
A X2 (1)=5.49, p=0.02, suggesting that word reading held a greater importance for
reading comprehension in bilinguals. Additionally, among the three aspects of meta-
linguistic awareness, only morphological awareness (B=0.25; p <0.001) exhibited
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Path Model Representing Relationships between Chinese Reading and its Predictors in Bilinguals

Phonological
awareness R2=.09
Word reading
R?2=.50
; 45
Orthographic a7 > Reading
awareness ’ comprehension
! 33
Linguistic
comprehension
Morphological

awareness

Fig. 3 Path model representing relationships between Chinese reading and its predictors in bilinguals.
The solid lines represent significant paths, while the dashed lines represent insignificant paths. “p <.03,
“p<.01, " p<.001

a significant effect on Chinese word reading, while both phonological (§=0.09;
p=0.11) and orthographic awareness (f=0.08; p=0.15) did not. The constrained
model, with equal paths from the three metalinguistic skills to word reading, showed
no significant fit change from the unconstrained model, A X2 (2)=4.57, p=0.10,
indicating no significant differences in the contributions of these three metalinguis-
tic skills to word reading. Notably, in contrast to monolinguals where orthographic
and morphological awareness were significantly correlated (f=0.24; p<0.001),
no significant correlation was observed between these two variables in bilinguals
(B=0.05; p=0.38). This model accounted for 50% of the variance in Chinese read-
ing comprehension and 9% in Chinese word reading among bilinguals.

Discussion

This study explored predictors of Chinese reading in Chinese monolingual and Chi-
nese—English bilingual students in mainland China. The findings uncovered both
similarities and distinctions in the observed patterns. Word reading and linguis-
tic comprehension were significant predictors of Chinese reading comprehension
in both groups. However, while word reading held equal importance as linguistic
comprehension for monolinguals, it was more critical for bilinguals. Additionally,
phonological awareness had no unique impact on Chinese word reading, whereas
morphological awareness was vital for both groups. Interestingly, orthographic
awareness proved to be a unique predictor for monolinguals but not bilinguals.

First, this study confirmed that word reading and linguistic comprehension signif-
icantly predicted Chinese reading comprehension for both monolinguals and bilin-
guals, while their relative importance varied between the groups. For monolingual
fourth-graders in this study, both predictors held similar importance, aligning with
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our hypothesis and the second-grade turning point identified by Peng et al. (2021).
As these students have progressed in word reading, their word reading is not more
important than linguistic comprehension.

However, for bilinguals, word reading held greater importance than linguistic
comprehension, which could be attributed to their even weaker word reading skills.
The bilinguals in this study only showed a small effect size for linguistic compre-
hension deficiency. The dispersed distribution of lexical knowledge in bilinguals
may limit their access to all language domains, potentially leading to diminished lin-
guistic proficiency, particularly in vocabulary (Bialystok, 2006). However, since the
bilinguals in this study are L1 language majorities immersed in a Chinese-speaking
social and family environment, their lag in linguistic comprehension is not as pro-
nounced as documented in previous literature on L1 minority bilinguals (see review,
Melby-Lervag & Lervag, 2011; Cohen’s d=—1.12). Consequently, while linguistic
comprehension significantly influenced Chinese reading comprehension for these
bilinguals, it was not as important as in studies involving L1 minority bilinguals
(Lesaux et al., 2006; Melby-Lervag & Lervag, 2014).

Contrarily, the bilinguals in this study exhibited a large effect size in their word
reading deficiency, which also held greater influence. Previous research has rarely
reported significant delays in word reading skills among bilinguals with large effect
sizes, regardless of whether they are L1 majority bilinguals (Jasiiska & Petitto,
2018; Pawlicka et al., 2018) or L1 minority bilinguals (Melby-Lervag & Lervag,
2011). This novel finding in our study may highlight the impact of script features.
According to the meta-analytical study conducted by Melby-Lervag and Lervag
(2011), there is a strong correlation between students’ L1 and L2 word reading skills
when both scripts are alphabetic. Therefore, in previous studies on bilinguals learn-
ing two alphabetic scripts, students’ word reading skills did not exhibit noticeable
deficiencies as they may benefit from cross-linguistic transfer mechanism (Cum-
mins, 1980; Koda, 2007). However, the bilinguals in our study face the challenge
of learning English as an opaque alphabetic script and Chinese as a non-alphabetic
script. Previous review studies (Melby-Lervag & Lervag, 2011; Yang et al., 2017)
have reported a relatively weak correlation between Chinese and English word read-
ing. Consequently, the bilinguals in our study may not benefit from positive transfer
effects of learning English when developing Chinese word reading, and, conversely,
become more vulnerable to the adverse effects of reduced Chinese learning time
resulting from English immersion.

Second, this study further examined the predictors influencing students’ word
reading. While phonological awareness did not emerge as a unique factor, mor-
phological awareness was identified as a significant and unique predictor for
both groups. This finding aligns with prior research. Considering the nature of
the Chinese writing system, which is not alphabetic and lacks a robust sound-to-
grapheme mapping rule, although some studies (Chow et al., 2005; McBride-
Chang & Zhong, 2003) supported the critical role of pre-literate phonological
awareness in early Chinese character learning, other research (McBride-Chang
et al., 2005; Yeung et al., 2011) involving middle and high primary students
did not support its significance after controlling for other metalinguistic skills.
In contrast, as indicated in prior cross-sectional studies (Liao et al., 2014; Liu
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et al., 2017), morphological awareness consistently maintains its importance
for Chinese word reading throughout the primary school years. Hence, even
in higher grades, students may still rely on morphological awareness to extract
meaning from Chinese characters, differentiate homophones and homographs,
and facilitate character recognition through the orthographic-semantic-phono-
logical pathway (Seidenberg & McClelland, 1989).

However, a notable difference between the two groups is that while ortho-
graphic awareness significantly influences monolinguals’ word reading, it does
not have an impact on bilinguals. Chinese characters are known for their com-
plexity and vast quantity, making the importance of orthographic awareness in
Chinese character learning a widely accepted notion (Peng et al., 2017). Even
in higher grades, students need to recognize an increasing number of low-fre-
quency compounding characters with more direct radical-to-sound correspond-
ences (Shu et al., 1998). They still require orthographic awareness, particularly
functional awareness of radicals, to facilitate Chinese character learning. Thus,
consistent with previous studies (Liao et al., 2014; Liu et al., 2015), we also
found that orthographic awareness remains a unique predictor in monolinguals
even in upper primary grades.

However, the contribution of orthographic awareness is not significant in
bilingual participants. This may be attributed to their lag in orthographic aware-
ness, which hinders its utilization during the process of recognizing Chinese
characters. These bilingual participants’ underperformance in Chinese ortho-
graphic awareness could be the result of the substantial differences in ortho-
graphic structures between Chinese and English, which, as indicated by existing
literature (Sun et al., 2018), do not support a positive cross-language transfer of
orthographic skills. Hence, bilingual students may not benefit from their Eng-
lish learning to compensate for the reduced Chinese print exposure, leading to
their delay in Chinese orthographic awareness. With their orthographic aware-
ness lagging behind, bilingual students may reply more on holistic character rec-
ognition rather than effectively utilizing orthographic awareness and sub-lexical
information to facilitate Chinese word reading.

Furthermore, this finding may also reflect the poor Chinese lexical repre-
sentation quality among bilinguals. In addition to weaker orthographic repre-
sentations, another distinct characteristic observed in bilinguals is the lack of
a significant correlation between orthographic and morphological awareness,
indicating a less reliable link between orthographic and morphological represen-
tations in bilinguals’ lexicon. According to Tong and McBride-Chang’s (2010)
developmental models of Chinese word reading, while early learners tend to rely
on associating sounds with prints and then retrieve meaning based on pronun-
ciation, advanced readers tend to process the orthographic form and meaning of
Chinese characters holistically, which may be a level of proficiency that these
bilinguals have not yet achieved. Future research could further investigate bilin-
guals’ lexicon via their reading errors or lexical decision tasks to provide addi-
tional insights for explaining their lag in Chinese reading.
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Limitations and suggestions for future studies

While interpreting this study’s results, certain limitations should be considered.
First, the non-random sampling method employed might introduce sample biases
and limit the generalizability of the conclusions, particularly regarding monolin-
gual and bilingual comparisons (Rothman et al., 2008). Despite efforts to match the
groups on factors like gender, age, and school district, socioeconomic status, a key
bilingualism effect moderator (Bialystok, 2006; Melby-Lervag & Lervag, 2011),
could not be sufficiently controlled due to data collection challenges. Indeed, fully
addressing the comparability issue and isolating the effects of bilingualism has
always been challenging (Bialystok, 2006). Thus, it is crucial not to oversimplify our
findings as purely due to bilingualism. The unique traits of the bilinguals involved
in this study, such as their high socioeconomic status and increased English learn-
ing need, should be considered. Future studies could focus on similar bilingual pop-
ulations with better confounder control to replicate this study’s findings. Second,
the cross-sectional research design used limits causal relationship establishment.
Future research should consider a longitudinal design to assess bilinguals’ reading
performance at different stages and explore the longitudinal associations between
their reading and its predictors. Third, the current study compared age-matched
bilinguals and monolinguals, who exhibit differences in various aspects of Chinese
abilities. These differences are considered potential reasons for the varying rela-
tionships between Chinese reading and its predictors. However, beyond this, future
research could also compare proficiency-matched bilingual and monolingual groups
to examine if the predictors affecting their Chinese reading abilities still remain dis-
tinct, which would provide further insights into the uniqueness of bilinguals’ reading
learning process.

Conclusions

This study explored the unique predictor patterns of Chinese reading among Chi-
nese—English bilingual children in mainland China compared to Chinese mono-
linguals. Despite these L1 majority bilinguals living in a Chinese social and home
environment and acquiring Chinese literacy skills in school, we still discovered sev-
eral distinct patterns in their Chinese reading compared to their Chinese monolin-
gual peers. This finding reinforced the importance of investigating the unique read-
ing development challenges and predictors in bilinguals and further underscored the
need to expand such research focus to not only encompass the extensively studied
L1 minority bilinguals, but also to include L.1 majority bilinguals.

Additionally, this study uncovered a noteworthy deviation from previous research
on bilinguals learning two alphabetic scripts that these Chinese—English bilinguals
exhibited a greater lag in word reading, which had a stronger impact on their read-
ing comprehension, as compared to their underperformance in linguistic compre-
hension. This discrepancy can potentially be attributed to the intricate nature of the
Chinese writing system and the considerable linguistic differences between Chinese
and English. It emphasizes the importance of recognizing the unique features of the
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script and the linguistic distance between languages in the development of bilin-
guals’ literacy skills.

Moreover, Chinese—English bilingual learners are present in many other regions
worldwide, such as Chinese-native speaking children in Chinese-dominant regions
(e.g., Hong Kong and Singapore) and Chinese-heritage speaking children in Eng-
lish-speaking regions. Compared to the bilingual children in mainland China dis-
cussed in this study, these learners might experience more English exposure in their
social, home, or school environments, facing greater challenges in learning Chi-
nese reading. While our findings cannot be generalized to describe these bilinguals’
Chinese reading and its predictors, they highlighted the need for future research
to explore the impact of varying degrees of Chinese—English bilingual experience
across different dimensions to further deepen our understanding of the conditions
necessary for Chinese reading development. Practically, educational stakeholders
should be aware that Chinese-English bilingual children might lag in developing
Chinese reading and its component skills due to reduced Chinese exposure and lim-
ited positive cross-language transfer. Sufficient Chinese learning time and environ-
ments should be allocated to allow students to establish Chinese language and lit-
eracy foundations when designing Chinese—English bilingual curriculums. Given
the unique relationships between Chinese reading comprehension and its predictors
exhibited in bilinguals compared to monolinguals, treating Chinese—English bilin-
guals as equivalent to their monolingual peers with identical Chinese reading cur-
riculum standards is inappropriate. Instead, it is crucial to tailor Chinese reading
instructions to meet the specific needs of bilingual children.
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