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Abstract

Cross-linguistic transfer embodies language learmers’ use of linguistic knowledge of
their first language to leverage the learning of a second language. The cross-linguisitc
transfer between Chinese and English has been studied by scholars from different
disciplines. However, variances and inconsistencies exist among prior studies regarding
the investigated linguistic domains and reported results. Therefore, a meta-analysis is
needed to systematically investigate the cross-linguistic transfer between Chinese and
English. This meta-analysis presents research on cross-linguistic transfer between the
two languages in four domains: phonological awareness, decoding skills, vocabulary,
and morphological awareness. Using 33 articles conducted in different countries, our
results show small to moderate levels of transfer in the above four domains. In addition,
it was found that the results were moderated by geographic location of the study and
participant age. Overall, the meta-analysis indicates that English and Chinese share
common linguistic features that can allow for transfer in learning between the
languages. Bilingual learners can benefit in educational environments that tap into
these linguistic features.
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Introduction
Chinese is one of the most widely spoken languages worldwide. Nearly a quarter of the
world’s population speaks Chinese as their native language (Hua, 2002). Recent immi-
gration trends indicate a rapid increase of Chinese-speaking population in many parts
of the world. For example, a recent U.S. census reported that nearly three million
people spoke Chinese at home, making it the third most spoken language in United
States after English and Spanish (U.S. Census Bureau, 2013). A large number of chil-
dren who speak Chinese as their first language (L1) are also learning English as the
second language (L2) in the United States, Canada, UK, and China. The linguistic dy-
namics between the two languages have motivated researchers to examine their rela-
tionship because transfer plays an important role in second language acquisition (e.g.,
Bialystok et al., 2005; Tong & McBride-Chang, 2010; Wang et al., 2009; Zhang et al.,
2012; Yeung and Ganotice, 2014).

There is growing research evidence of cross-linguistic transfer in the process of sec-

ond or foreign language learning among alphabetic languages. For example, studies
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have revealed that bilingual children’s linguistic skills, such as phonological awareness
and morphological awareness in their home language, predict their acquisition of Eng-
lish literacy (e.g., Adams, 1990; Casalis & Louis-Alexandre, 2000; Durgunoglu, 2002;
Riches & Genesee, 2006; Snow et al., 1998;Wagner & Torgesen, 1987). In addition, a
number of studies examining learning English as an L2 among children who speak an
alphabetic L1 like Spanish, French or Italian have found that students’ L1 proficiency
level can facilitate their L2 learning (e.g., Cisero & Royer, 1995; Comeau et al., 1999;
Durgunoglu et al,, 1993; D’Angiulli et al., 2001). Despite the evidence of positive cross-
linguistic transfer between alphabetic languages, there are fewer studies investigating
cross-linguistic transfer between non-alphabetic and alphabetic languages, such as
Chinese and English.

Whether and to what extent cross-linguistic transfer occurs between Chinese and
English is a compelling question given the clear differences between the two languages.
Chinese is phonologically different from English in terms of the sound inventory, syl-
lable structures, and the use of tones to differentiate the meaning of syllables. Tone is a
unique feature of Chinese and Mandarin Chinese tones can be classified into five cat-
egories: high level, rising, falling-rising, falling, and neutral (Cheng, 1991). In contrast
to English, Chinese syllables do not have consonant blends or clusters (Hashimoto,
1972). English also has more phonemes than Chinese; for instance, English phonemes
/vl or /z/ cannot be found in Chinese. The two languages also differ in terms of morph-
ology. Chinese does not utilize inflectional morphemes, through which grammatical
features such as tense and plurality are expressed. In terms of orthography, Chinese has
a distinct written form compared to English in that Chinese uses strokes to form char-
acters whereas English uses letters to form words. In terms of vocabulary, Chinese and
English do not share any cognates (i.e., words that share visual, phonological, and se-
mantic similarities between languages) orthographically and have only a handful of cog-
nates phonologically.

A comprehensive understanding of cross-linguistic transfer regarding phonological
awareness, decoding, vocabulary, and morphological awareness between Chinese and
English will enable us to better understand how learning one language impacts the ac-
quisition of a second language when the two languages are historically and typologically
unrelated. It will help school teachers and language and reading specialists understand
how two distant languages may or may not interact with each other during the process
of language acquisition. This will in turn facilitate the design of suitable education and
intervention programs for bilingual Chinese-speaking students. Previous studies on
cross-linguistic transfer between Chinese and English show large variation both in the
specific linguistic domains examined and in results (e.g., Gottardo et al., 2001; Pasquarella
et al,, 2011; Wang, Cheng & Chen, 2005; Yeung & Ganotice, 2014; Zhang & Koda, 2014).
A meta-analysis can provide a comprehensive review of the literature and quantify evi-
dence of linguistic of transfer across multiple studies.

Melby-Lervag and Lervag (2011) conducted a meta-analysis to examine the cross-
linguistic transfer of reading related skills between both alphabetic and ideographic
L1 s and English as L2. They found correlations between L1 and L2 in terms of oral
language, phonological awareness and decoding. Moreover, instructional setting and
age were found to have moderator effects on the aforementioned relationships. Specif-
ically, learners who were receiving L1 and L2 instruction at schools showed stronger
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cross-language correlations in the domain of decoding than learners who were receiv-
ing L2 only instruction. With regard to age, some of the skills showed increased correl-
ation with increases in learners’ age (e.g., the correlation between L2 oral language and
L2 reading comprehension) whereas others showed decreased correlations with in-
creases in learners’ age (e.g., the correlation between L1 decoding and L2 comprehen-
sion). To the best of our knowledge, their study is the only meta-analysis on cross-
linguistic transfer. However, their study examined cross-linguistic transfer among vari-
ous language pairs with the majority of studies examining alphabetic language pairs.
Therefore, we do not know if and to what extent their findings of cross-linguistic trans-
fer can be generalized to language pairs that share fewer similarities. Our meta-analysis
places an exclusive focus on Chinese and English and included articles published since
2000 to examine the overall strength of cross-linguistic correlations by different linguis-
tic domains. In addition, we aim to detect potential moderators that might influence
the magnitude of correlations across studies.

Cross-linguistic transfer

Cross-linguistic transfer is defined as language learners’ use of linguistic knowledge of
one of their languages to leverage the learning of another language. Theories on cross-
linguistic transfer shed light upon the role of L1 in promoting L2 or foreign language
learning. For example, the linguistic interdependence hypothesis by Cummins (1979)
suggests that L1 and L2 acquisition is mutually dependent and both contribute to and
draw from the same common underlying proficiency. In other words, language minor-
ity students’ L2 development is dependent upon their L1 proficiency. In the school con-
text, L1 can be maintained as long as the outside environment provides sufficient
stimulation, in the meantime, the intensive exposure of L2 in school can contribute to
rapid bilingual development without compromising the development of L1 (Verhoeven,
1994). Therefore, the degree to which language transfer differs depends on the chil-
dren’s proficiency level in their L1, as well as the context under which the children are
learning the languages; cross-linguistic transfer is more likely to occur if children’s L1
continues to develop.

Apart from the interdependence model (Cummins, 1978, 1979), the contrastive ana-
lysis theory emphasizes the use of detailed linguistic analysis to identify structural simi-
larities as well as differences between the two languages to make predictions regarding
when and how cross-linguistic transfer may take place (e.g., Connor, 1996; Ellis, 1994;
Lado, 1957; Odlin, 1989). According to this framework, cross-linguistic structural simi-
larities may accelerate L2 acquisition and structural differences may impede L2 acquisi-
tion (Melby-Lervag & Lervag, 2011). With these theoretical frameworks in the
backdrop, in the next section of this paper, we will discuss several linguistic areas of
interest.

Linguistic areas of interest

Previous research findings have well documented that phonological awareness, vocabu-
lary, decoding and morphological awareness are related to and predictive of students’
reading development, regardless of the nature of L1 (e.g., Deacon & Kirby, 2004; Huang
and Hanley, 1995; Keenan et al., 2008; Metsala, 1999; Shanahan et al., 2006; Shu et al,,
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2006). Therefore, it is important for us to investigate the relationship between Chinese
as L1 and English as L2 in terms of the above four areas to further illustrate the lan-
guage acquisition process among young Chinese speakers who are acquiring English as
their second language. In addition, in order to fill up the gap of the review conducted
by Melby-Lervag and Lervag in 2011 in which they examined cross-linguistic transfer
of phonological awareness, oral language, and decoding, we also included morpho-
logical awareness in our review to investigate the relationship between Chinese and
English in a more thorough and comprehensive perspective.

L1 Vs. L2 phonological awareness

Phonological awareness refers to the ability to segment speech into smaller phono-
logical units and analyze and manipulate these units. Phonological awareness has been
proven to be an essential skill in early reading acquisition regardless of the type of or-
thography (Wagner & Torgesen, 1987). Studies reveal cross-linguistic transfer from
Chinese to English phonological awareness primarily at the syllable and phoneme levels
(e.g., Cheung et al, 2010; Chien et al., 2008; Chow, 2014; Chow et al., 2005; Chung et
al, 2013; Luo et al,, 2014; Wang et al.,, 2005). Research supports the conclusion that
Chinese phonological awareness is predictive of English phonological awareness, and
such association seems to be bi-directional (e.g., Chien et al., 2008; Chow, 2014).

L1 Vs. L2 vocabulary

Vocabulary, also known as oral vocabulary, is commonly measured using instruments
that assess receptive and expressive vocabulary knowledge and listening comprehen-
sion. It is different from visual word recognition, which is often times known as decod-
ing skills. Similar to what Melby-Lervag and Lervag (2011) discussed in their review,
we focus on the cross-linguistic transfer of oral vocabulary in this particular area. The
Revised Hierarchical Model (RHM, Kroll, & Stewart, 1994; Kroll et al., 2010) proposes
that bilinguals possess a shared conceptual store along with two separate word-form
lexicons when learning two languages (Sheng et al., 2012). In the earlier stage of L2
learning, bilinguals typically need their L1 vocabulary as the mediator to access L2 vo-
cabulary due to weak direct links between conceptual representation and L2 lexicon.
The use of L1 lexicon as a bridge will fade away as bilinguals gain more L2 proficiency.
Hence, the connection between L1 and L2 lexicon serves as a prerequisite for later dir-
ect linkage between L2 vocabulary and conceptual representation. The RHM provides
an additional theoretical foundation for our hypothesis of the relationship between L1
and L2 vocabulary. According to the RHM, the L1-L2 vocabulary relationship should
be moderated by the bilinguals’ L2 learning duration and L2 proficiency.

L1 Vs. L2 decoding

Decoding is a skill measured by accuracy of word identification in English or character
identification in Chinese. Logographic languages like Chinese differ vastly from alpha-
betical languages such as English in the representation of orthographic forms. Chinese
can be characterized as a morpho-syllabic writing system whereas English allows units
such as syllables and words to be assembled from letter-phoneme mappings (Wang et
al., 2003). It has been propsed that reading Chinese may utilize more the direct route
from orthographic representations to semantic representations, whereas reading English
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may rely more on the indirect route which converts written symbols to their phono-
logical representations before accessing the semantic meanings (Wang et al., 2003). Even
though reading Chinese characters may not involve the learners’s phonological know-
ledge to the same extent as reading English, research studies support the conclusion that
there is a clear and important role of phonological awareness in reading Chinese (e.g.,
Chen, Flores d’ Arcais, & Cheung, 1995; Zhou & Marslen-Wilson, 1996). Given these
commonalities in the decoding of the two orthographies, we therefore hypothesize a sig-
nificant relationship between Chinese and English decoding skills.

L1 Vs. L2 morphological awareness

Morphological awareness refers to children’s ability to recognize word parts and use
these parts to form new words. Previous studies have confirmed the importance of
morphological awareness in predicting the development of vocabulary, word reading,
and reading comprehension among alphabetic languages (e.g., Carlisle, 2000; Deacon &
Kirby, 2004; Nagy, Berninger, & Abbott, 2006) as well as in Chinese (e.g., Wang, Cheng,
& Chen, 2006; Zhang & Koda, 2014). In addition, researchers have identified cross-
linguistic transfer between Chinese and English primarily concerning the decompos-
ition and formation of compound words. This is due to similarities in compound word
structure in the two languages (e.g., snowman, street light) (Lam & Sheng, 2016; Luo et
al., 2014; Zhang et al., 2010; Zhang et al., 2012). Therefore, we expect to find a correl-
ation between Chinese and English morphological awareness specifically with regard to
learner’s awareness of compound formation rules.

Current study

The current study seeks to review studies which reported correlations between L1
(Chinese) and L2 (English) in the domains of phonological awareness, decoding, vo-
cabulary, and morphological awareness. We were unable to find enough studies to con-
duct meta-analyses on other linguistic domains such as reading comprehension or
spelling. We hypothesize that cross-language correlations, if any, would be moderated
by two factors: the learning context embedded in three different geographic locations
(Hong Kong/Singapore; Mainland China/Taiwan; US/Canada), and grade levels. The
three geographic locations covered in the current literature represent natural environ-
mental variation when it comes to the amount of L1 and L2 support available to the
learners. At one end, Chinese-speaking bilinguals living in the United States or Canada
receive L2 (English) only instruction at school. Chinese (or heritage language) instruc-
tion, when available, is provided on an informal basis through the family or the com-
munity. These after-school or weekend heritage language programs tend to be very
short in duration and insufficient to support the continuous growth of their L1 (Sheng,
2014). At the other end, in Mainland China and Taiwan, Mandarin Chinese is the offi-
cial language in the greater society and the language of instruction in school. All stu-
dents are required to learn English as a foreign language at their school but the age of
onset and the intensity of English instruction differ. Moreover, exposure to English out-
side of the classroom can be quite limited in Mainland China and Taiwan. Lastly, in
Hong Kong and Singapore, both Chinese and English are official languages and both
are widely used and promoted in public places and in the media. In Singapore, English
is the first school language and the main medium of instruction in all national schools,
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while Mandarin Chinese is mainly offered as L2 (Pakir, 2004). However, children fre-
quently receive Mandarin exposure through the television and radio. In Hong Kong, al-
though numerous efforts regarding language policy promoting educational interests of
students have been made by both pre- and post-handover governments, the choice of
medium of instruction was eventually left to individual schools so students may receive
various amount of formal support of their L1 and L2 (Tung, Lam, & Tsang, 1997). Can-
tonese, English and Mandarin are the three official languages in Hong Kong with Can-
tonese currently being spoken by more than 95% of its population (Kan & Adamson,
2010). Compared to Cantonese, however, English has a higher status in Hong Kong so-
ciety and is very popular with key stakeholders such as parents, teachers and schools
given the stronger association between its competence and social or economic advan-
tages (Choi, 2003; Kan & Adamson, 2010). Therefore, there are more pedagogical em-
phases on English learning in Hong Kong society, which provides students more
opportunities to get exposed to English and in the meantime learning their first lan-
guage through school.

Similar to what Melby-Lervag and Lervag (2011) found in their study, we anticipate
that cross-linguistic transfer is more likely to take place when both languages are widely
supported, either through formal education or informal exposure. With regard to the
effect of grade level, based on the Revised Hierarchical Model (Kroll & Stewart, 1994;
Kroll et al.,, 2010), we expect that in the early phases of L2 acquisition, learners may
rely more on their L1 skills hence greater cross-language correlations in lower grade
levels.

Review

Method

Literature search

The systematic search of the articles was situated in electronic database such as ERIC,
PsycInfo, Education source, and EBSCO with the descriptors cross-linguistic, transfer,
bilingual* (truncation), Chinese L1 learners, English L2 learners, English language
learners, English L2, English additional language, Cantonese L1 learners, Mandarin L1
learner, limited English speakin, phon* awareness, morpho* awareness, oral language,
reading, decoding, comprehension, and vocabulary. Chinese is an umbrella term for at
least seven mutually unintelligible languages and numerous additional regional
languages mostly associated with minority groups (Sun, 2006). Here we focus on
Mandarin and Cantonese as these two languages are the most widely spoken and most
researched Chinese languages. An additional search was conducted in Google scholar
and individual journals that are likely to publish relevant articles such as Reading and
Writing, Scientific Studies of Reading, International Journal of Bilingualism,Educational
Psychology, Asia-Pacific Educational Researcher, and Applied Psycholinguistics. This
first phase yielded a total of 37,819 articles.

Inclusion criteria

All studies were carefully examined by two trained undergraduate students to filter out
the ones that did not meet our inclusion criteria. Specifically, we only included studies
that were 1) peer-reviewed, 2) written in English, 3) focused on Chinese and English, 4)
targeted bilingual language learners who were exposed to English from early grades
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(e.g., kindergarten or before 3rd grade) to high school, 5) reported correlations between
Chinese (L1) and English (L2). After applying all the inclusion criteria, a total of thiry-
three studies conducted in various locations such as Hong Kong, Taiwan, mainland
China, Canada, Singapore and United States were finalized for our further analysis with
a total of 4564 participants. Articles that were excluded tended to lack reported correl-
ation results, focus on adult learners only, and focus on either Chinese or English but
not both. For the purpose of our study, we also excluded intervention studies that mea-
sured effects of specific interventions. Figure 1 displays the flowchart of our literature

search process.

Coding process

All studies were coded using a list of variables. This included publication year, sample
size, participants’ age, geographic location, study design (cross-sectional or longitu-
dinal), grade level, measurements, target constructs (e.g., phonological awareness, vo-
cabulary, decoding skills, morphological awareness), language of instruction, current
exposure to Chinese and English, onset time of English learning, and family SES. Only
the first time point data was coded for longitudinal studies. For cross-sectional studies,
we separately coded the correlation results by grade level or language dominance, if
available. When coding outcome variables, we focused on correlations for the target
linguistic domains between the two languages and excluded measurements such as
nonverbal IQ, and working memory. If studies utilized multiple measures for each tar-
get construct, a normalization value was calculated by averaging correlation coeffi-
cients. For example, measures that focused on syllable, onset, rime/rhyme, and
phoneme were all included for the calculation of an average correlation for phono-
logical awareness per study. Measures that specifically focused on Chinese tone aware-
ness were coded separately from other phonological awareness skills such as phoneme

Search features:
e Electronic databases (ERIC, PsycINFO, Google scholar, Academic Search
Complete, Education Source)
o Citation search and reference lists check
e Search within individual education, psychology and linguistic journals

Records before duplicates dropped
(n=37,819)

L 4

Inclusion criteria

Peer-reviewed
Written in English
Focused on Chinese and English language development
Targeted bilingual language learners
Applied quantitative methodology
Published after 2000
4

Abstract screened
(n=13,456) Abstract excluded
(n=10,697)
Full-text articles assessed for inclusion
(n=2,579) Full-text articles excluded
(n=2,546)
Studies included in meta-analysis e No report on correlations
(n=33) e Focus on adult learners only
e Focus on monolinguals only
e Intervention studies

Fig. 1 Flow chart for the literature search and inclusion of studies (adapted from Melby-Lervag & Lervag, 2011)
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and syllable. Decoding skills were measured through Chinese character reading and
English word reading tasks. Vocabulary in English was measured using receptive vo-
cabulary instruments such as the Peabody Picture Vocabulary Test (PPVT, Dunn &
Dunn, 1997) and Chinese vocabulary was primarily measured using receptive assess-
ments such as the Chinese PPVT (Dunn & Dunn, 1997). Only a small number of stud-
ies (n = 2) utilized expressive tasks to measure Chinese vocabulary, and so we only
used receptive Chinese scores in the following analysis. For the coding of instructional
language, we only coded studies in which explicit statement regarding teachers’ lan-
guage of instruction was made. For example, studies were coded if they contained state-
ment like “participants attended local primary schools where Cantonese was the
teaching medium” (Chung & Ho, 2010, p.199). The same rule also applied to current
exposure to both languages as well as the onset time of English learning and only stud-
ies with explicit statement were coded. We created an Excel spreadsheet to collect and
compile all the information mentioned above from each selected study. A random sam-
ple of 30% of the studies were chosen to be coded by two raters to examine interrater
reliability so that the accuracy of the coding could be assured. We used Kappa coeffi-
cients to adjust for chance agreement between raters and the Kappa coefficient (K = .8)
was considered good across coded study characterstics (Altman, 1990). The coding in-
consistencies were further resolved through discussions among coders.

Theme of correlation Each theme has to meet the criterion of having at least eight
studies reporting the correlation between L1 and L2. A total of four major themes were
identified and explored in this review and they are phonological awareness, decoding
skills, vocabulary and morphological awareness between Chinese as L1 and English as L2.

Meta-analysis procedures We hypothesized that the meta-analysis would reveal a
range of correlations for target linguistic domains with significant between-study vari-
ation. Therefore, a random effect model was more appropriate for the current study
(Lipsey & Wilson, 1993). We used a software program named ‘comprehensive meta-
analysis’ for the majority of our analyses (Borenstein, Hedges, Higgins, & Rothestein,
2009). The program was chosen because it is one of the most widely used software pro-
grams specialized for meta-analysis (Bax et al., 2007). Correlations between L1 and L2
with regard to the target domains such as phonological awareness, decoding, vocabu-
lary, and morphological awareness were entered into predefined data sheet in the pro-
gram together with the study name and sample size of each study. The effect sizes were
displayed using Pearson correlation. A 95% confidence interval (CI) was also reported
for each study to examine whether the overall correlation was statistically different
from zero. The overall correlation was calculated using a weighted average of correla-
tions from each of the studies along with a z statistic to examine whether the overall
correlation was different from zero. In cases where studies reported correlation coeffi-
cients separately by age, gender, outcome variable, language dominance and geographic
locations, the datasets in those studies were further divided into independent subsets
for further meta-analysis.

In order to examine whether the variation in correlations between studies was signifi-
cant, we used a Q-test of homogeneity (Hedges & Olkin, 1985). A significant Q test re-
sult indicates variability among correlations in the selected studies. I, the proportion of
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total variation between correlations that is caused by real heterogeneity rather than
chance, was further calculated to measure the magnitude of heterogeniety.

To conduct a moderator analysis based on categorical variables, we separated studies
based on the groups or levels of the target categorical variable. The Q statistic was sep-
arated into within-group and between-group parts to examine whether variation among
study subsets was statistically different based on moderators (Kim & Quinn, 2013;
Hasselblad & Hedges, 1995). A significant between-group Q test result indicates the ex-
istence of moderator effect. Besides Q test, we also compared the correlation magnitude
with CIs to examine the differences between subsets of studies. Two categorical vari-
ables were included for moderator analysis: geographic location and participants’ grade
level. Rules were set for the minimal number of studies required for each level of the
moderator variables. Specifically, we determined that at least three studies were needed
for each level of the moderators to qualify for the analysis on this particular moderator
(Melby-Lervag & Lervag, 2011).

Results

The results are reported according to a total of four themes. Among the numerous lin-
guistic features addressed by the 33 studies, we compiled similar ones into four major
categories. For example, we grouped onset, rime, phonological, syllable or phoneme
awareness under the theme of phonological awareness; character reading, word/
pseudo-word reading, and reading fluency in L1 and L2 were categorized into the
theme of decoding; vocabulary knowledge in L1 and L2 was placed under the theme of
vocabulary; and derivational or compound morphological skills were grouped under
the theme of morphological awareness. We reported the overrall correlations between
L1 and L2 for each of the four themes.

Descriptive characteristics of studies

Major charateristics for each study in the meta-analysis are summarized using percent-
ages in Table 1. A total of thirty-three articles were included for further analysis.
Roughly 61% of the studies were published between 2010 and 2016, and 46% of the
studies were conducted in Hong Kong, recruited primary grade (36.36%) participants,
and utilized cross-sectional (81.82%) study design. Besides Hong Kong where most of
the studies were conducted (45.45%), there were similar numbers of studies conducted
in the US (15.15%), Canada (12.12%), and mainland China (12.12%), followed by mul-
tiple locations (9.09%), Taiwan (3.03%) and Singarpore (3.03%). The majority of the
studies (73%) did not report on family socioeconomic status (SES). Current exposure to
both languages was not reported consistently: some studies (n = 5) reported the num-
ber of hours participants received on a daily basis of each language at school; some
(n = 10) briefly mentioned the experience of language without providing too much de-
tails, and the remaining (n = 18) did not mention it at all. In terms of onset of English
learning, 6 studies included participants who started to learn English varying from 3 to
6 years old and 10 studies had participants’ onset of English learning ranging from kin-
dergarten to third grade.

Correlation between L1 and L2 phonological awareness
A total of 28 independent correlations comprising 3001 children examined the relation-
ship between L1 and L2 phonological awareness. The age range of the samples varied
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Table 1 Main characteristics of studies included for analysis

Study characteristics All studies (N = 33)

Publication year

2000-2009 39.39
2010-now 60.61
Study design
Cross-sectional 81.82
Longitudinal 18.18
Study context
Mainland China 1212
Hong Kong 4545
Taiwan 303
us 15.15
Canada 12.12
Singapore 303
Multiple locations (> = 2) 9.09
Sample size
< 100 3030
100+ 69.70
Family SES
Reported 27.27
No report 72.73
Grade level
PreK (including K) 21.21
Primary 36.36
Middle 1212
Prek & Primary 15.15
Primary & Middle 15.15

from 3 to 13 years. The majority of the studies (45%) were conducted in Hong Kong,
followed by US (18%) and Canada (14%). Figure 2 shows that the overrall mean correl-
ation is moderate, r = 46, 95% CI [42, 49] and significant, z (27) = 24.50, p < .01.
There was a significant and large variation in correlations between studies, Q
(27) = 275.83, p < .01, I” = 90.21. Table 2 shows that the moderator effect of geographic
location is present and students in Hong Kong produced greater correlation between
L1 and L2 phonological awareness than those in US or Canada, Q(1) = 6.60, p < .05.
Moderator analysis on grade level shows L1 and L2 phonological awareness transfer
does not differ significantly among participants in pre-kindergarten and primary grades.

Correlation between L1 and L2 vocabulary

A total of 15 studies comprising 1763 participants examined the relationship between
L1 and L2 vocabulary. The age range of study participants varied from 4 to 12:1 years.
The majority of the studies were conducted in Hong Kong (33%), followed by US (25%)
and Canada (17%). Figure 3 shows the overall correlation was small, » = 0.10, 95% CI

[.05, .14], but significant, z (13) =4.30, p < .01. There was significant and large variation
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Study name Statistics for each study Correlation and 95% Cl
Lower Upper
Correlation  limit limit Z-Value p-Value
Bialystok, McBride-Chang & Luk (1), 2005 0.530 0.239 0.734 3.338  0.001 —
Bialystok, McBride-Chang & Luk (2), 2005 0755 0556 0.872 5392  0.000 —a—
Bialystok, McBride-Chang & Luk (3), 2005 ~ 0.675 0.441 0823 4.638  0.000 1 =
Bialystok, McBride-Chang & Luk (4), 2005 0.690 0.459 0.834 4.721 0.000 ——
Chan & Yeung, 2013 0.097 -0.059 0.248 1.223 0.221 -+
Chen et al., 2010 0290 0.152 0417 4028  0.000 —
Cheung et al., 2010 0505 0371 0619 6531  0.000
Chien, Kao & Wei, 2008 0932 089 0956 14.874 0.000 =
Chow, 2014 0.500 0.353 0.623 5.967 0.000
Chung & Ho, 2010 0388 0.189 0556 3.685 0.000
Chung et al., 2013 0490 0349 0609 6112  0.000
Gottardo et al., 2006 0.630 0.396 0.787 4.510 0.000 -1
Gottardo, Siegel & Wade-Woolley, 2001 0520 0316 0678 4538  0.000 ——
Ip etal., 2016 0450 0251 0612 4170  0.000 —a
Keung & Ho, 2005 0310 0043 0535 2267 0.023 —a—
Leong, Cheng & Tan, 2005 0309 0.160 0444 3964 0.000 -
Marinova-Todd, Zhao & Bernhardt, 2010 0.303 0.055 0.515 2.382 0.017 —a—
McBride-Chang & Ho, 2005 0300 0.099 0477 2887 0.004 —a
McBride-Chang & Kail, 2002 0670 0576 0746 10.319  0.000 -
McBride-Chang et al., 2006 0.550 0.450 0.637 9.046  0.000 -
Uchikoshi & Marinova-Todd (1), 2012 0.010 -0.256 0.275 0.072 0.943 —
Uchikoshi & Marinova-Todd (2), 2012 0290 0032 0512 2194 0.028 — =
Uchikoshi, 2013 0.130 -0.067 0.317 1.294 0.196 T
Wang, Cheng & Chen, 2006 0215 -0.033 0438 1.706 0.088 e
Wang, Perfetti & Liu, 2005 0.260 -0.083 0.512 1.745 0.081 L
Wang, Yang & Cheng, 2009 0290 0072 0481 2586 0.010 —
Yeong & Liow, 2011 0780 0696 0843 11.063 0.000 -
Yeung & Ganotice, 2014 0.110 -0.095 0.306 1.054 0.292 -1
0455 0423 0485 24504 0.000 ¢
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Fig. 2 Overall average correlation and correlation with confidence interval for each study correlating
Chinese and English phonological awareness. Note. Overall correlation shows at the bottom of the figure.
Diamond shape = overall correlation average across listed studies on graph. Size of square reflects sample size,
with bigger square representing a larger sample size (Bialystok, McBride-Chang & Luk 2005; Chen et al,, 2010;
Cheung et al, 2010; Chien, Kao & Wei 2008; Chow 2014; Chung & Ho 2010; Chung et al, 2013; Gottardo et al,
2006; Gottardo, Siegel & Wade-Woolley 2001; Ip et al, 2016; Keung & Ho 2009; Leong et al, 2005; Marinova-
Todd et al, 2010; McBride-Chang & Ho 2005; McBride-Chang & Kail 2002; McBride-Chang et al, 2006; Uchikoshi
& Marinova-Todd 2012; Uchikoshi 2013; Wang, Cheng & Chen 2006; Wang, Perfetti & Liu 2005; Wang, Yang &
Cheng 2009; Yeung & Chan 2013; Yeong & Liow 2011; Yeung & Ganotice 2014)

in correlations across studies, Q (13) = 63.18, p < .01, I* = 77.84. Moderator analysis in
Table 3 shows that no moderator effect is present as neither of the two Q tests is significant.

Correlation between L1 and L2 decoding skills
A total of 29 studies comprising 3568 children investigated the relationship between L1
decoding and L2 decoding skills. The age range of the samples varied from 3 to 13 years

Table 2 Number of correlations, correlation, 95% confidence interval, heterogeneity statistics,
difference in r between categories and significance test of categories for moderators of the
relationship between Chinese and English phonological awareness

Moderator variable Number of ~ Correlation 95% Cl Heterogeneity (1?) Difference inr  Significance test

correlations (highest-lowest) of Q test
Geographic location
US/CA 12 34%* 27-40 65.19 21 6.60%
HK 13 A4x* A40-48 84.82
Grade levels
PreK 8 A2FF A42-52 9734 07 84
Primary 9 Agx* 38-49  140.75

HK Hong Kong, SG Singapore, CA Canada
*p < .05
**p < .01
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Study name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation  limit limit  Z-Value p-Value

Cheung et al., 2010 0.260 0.099 0.408 3.126 0.002 —a—
Gottardo, Siegel & Wade-Wolley, 2001 -0.040 -0.281 0.206 -0.315 0.753 ——
Ipetal, 2016 -0.110 -0.360 0.155 -0.812 0.417 ——
Lietal, 2012 0.170 0.005 0.326 2.017 0.044 [——
McBride-Chang & Kail, 2002 -0.210 -0.352 -0.059 -2.713 0.007 —a—
Pasquarella et al., 2011 -0.040 -0.206 0.129 -0.463 0.643 —_—
Siu & Ho, 2015 0.060 -0.087 0.156 1.216 0.224 -
Uchikoshi & Marinova-Todd (1), 2012 0.290 0.027 0.516 2.153 0.031 —
Uchikoshi & Marinova-Todd (2), 2012 0.590 0.389 0.737 4.980 0.000 o
Uchikoshi, 2013 -0.050 -0.243 0.147 -0.495 0.620 —
Wang, Cheng & Chen, 2006 -0.130 -0.364 0.120 -1.021 0.307 ——
Wang, Yang & Cheng, 2009 0.110 -0.115 0.325 0.956 0.339 -1
Yeong & Liow, 2011 0.100 -0.085 0.278 1.062 0.288 T
Yeung & Ganotice, 2014 0.310 0.115 0.482 3.058 0.002 —
Zhang & Koda, 2014 0.251  0.130 0.365 3.990 0.000 —

0.099 0.054 0.143 4.302 0.000 ¢

-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B

Fig. 3 Overall average correlation and correlation with confidence interval for each study correlating
Chinese and English vocabulary. Note. Overall correlation shows at the bottom of the figure. Diamond
shape = overall correlation average across listed studies on graph. Size of square reflects sample size, with
bigger square representing a larger sample size (Cheung et al, 2010; Gottardo, Siegel & Wade-Woolley 2001;
Ip et al, 2016; Li et al,, 2012; McBride-Chang & Kail 2002; Pasquarella et al., 2011; Siu & Ho 2015; Uchikoshi &
Marinova-Todd 2012; Uchikoshi 2013; Wang, Cheng & Chen 2006; Wang, Yang & Cheng 2009; Yeong & Liow
2011; Yeung & Ganotice 2014; Zhang & Koda 2014)

old. Studies were conducted in multiple places such as Hong Kong, US, Canada and
Mainland China with the majority of them conducted in Hong Kong (57%), followed by
US (13%) and Canada (13%). As Fig. 4 shows, the overrall mean correlation is moder-
ate, r = 44, 95% CI[.41, .47], and significant, z (28) = 26.89, p < .01. There was a signifi-
cant and large variation in correlations across studies, Q (28) = 183.22, p < .01,
I> = 84.72. Moderator analysis in Table 4 revealed that geographic location,
Q(1) = 86.04, p < .01, and grade level Q(1) = 33.50, p < .01 were all significant moder-
ator variables. Studies conducted in Hong Kong produced greater correlations between
L1 and L2 decoding than those conducted in Canada or US. Compared to studies of
primary grade students, studies with younger children produced higher correlation be-
tween L1 and L2 decoding.

Table 3 Number of correlations, correlation, 95% confidence interval, heterogeneity statistics,
difference in r between categories and significance test of categories for moderators of the
relationship between Chinese and English vocabulary

Moderator variable Number of ~Correlation 95% CI  Heterogeneity (1) Difference inr  Significance test
correlations (highest-lowest) of Q test

Geographic location

US/CA 8 06 -02-14 7719 A7 .28
HK 5 09** 02-15 8417

Grade levels
PreK 4 .20 -03-18 0 14 1.12
Primary 6 01 -06-08 49

HK Hong Kong, SG Singapore, CA Canada, CN Mainland China

*p < .05

*p < 01
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Study name Statistics for each study Correlation and 95% Cl
Lower Upper
Correlation  limit limit Z-Value p-Value
Bialystok, McBride-Chang & Luk (1), 2005 -0.080 -0.403 0.260 -0.454 0.650 —_—
Bialystok, McBride-Chang & Luk (2), 2005 0.390 0.054 0647 2256 0.024 —
Bialystok, McBride-Chang & Luk (3), 2005 ~ 0.165 -0.178 0472 0.942  0.346 —_—
Bialystok, McBride-Chang & Luk (4), 2005 0.365 0.031 0.626 2.130 0.033 —_—
Cheung et al., 2010 0510 0376 0623 6611  0.000 —a—
Cheung, Chan & Chong, 2007 0.720 0.601 0.808 8.368 0.000 —
Chow, 2014 0410 0250 0548 4732  0.000 —a
Chung & Ho, 2010 0563 0396 0694 5735 0.000 —f—
Chung et al., 2013 0.405 0.252 0.538 4.898 0.000 —a
Gottardo et al., 2006 0.060 -0.256 0.365 0.365 0.715 —
Gottardo, Siegel & Wade-Wolley, 2001 0.050 -0.196 0.290 0.394 0.694 —r—
Ip etal, 2016 0.170 -0.095 0.412 1.261 0.207 -1
Keung & Ho, 2009 0580 0.367 0735 4.684 0.000 —ta—
Li etal., 2012 0.220 0.057 0.372 2.627 0.009 —
McBride-Chang & Ho, 2005 0405 0216 0565 4.007 0.000 —a
McBride-Chang & Kail, 2002 0590 0481 0681 8625 0.000 =
McBride-Chang et al., 2006 0.610 0519 0.687 10.371  0.000 -
McBride-Chang et al., 2008 0675 059 0742 11.824 0.000 -
Pasquarella et al., 2011 0.105 -0.064 0.268 1.220 0.222 T
Siu & Ho, 2015 0.360 0273 0.441 7.631 0.000 E 3
Tong & McBride-Chang, 2010 0560 0481 0630 11.373 0.000 -
Uchikoshi & Marinova-Todd (1), 2012 0.130 -0.140 0.382 0.943 0.346 —T
Uchikoshi & Marinova-Todd (2), 2012 0.290 0.082 0.512 2.194 0.028 ——
Wang, Cheng & Chen, 2006 0.435 0.212 0.615 3.640 0.000 —
Wang, Perfetti & Liu, 2005 -0.180 -0.447 0.116 -1.193 0.233 —
Wang, Yang & Cheng, 2009 0410 -0.115 0325 0956 0.339 ——
Yeung & Ganotice, 2014 0.400 0.215 0.557 4.041 0.000 —T
Zhang & McBride-Chang, 2014 0400 0270 0516 5636 0.000 —a
Zhang et al., 2010 0590 0482 0681 8705 0.000 Fo—
0.438 0.410 0.465 26.894 0.000 ¢
-1.00 -0.50 0.00 0.50 1.00
Favours A Favours B
Fig. 4 Overall average correlation and correlation with confidence interval for each study correlating
Chinese and English decoding. Note. Overall correlation shows at the bottom of the figure. Diamond
shape = overall correlation average across listed studies on graph. Size of square reflects sample size, with
bigger square representing a larger sample size (Bialystok, McBride-Chang & Luk 2005; Cheung et al, 2007; Cheung
et al, 2010; Cheung, Chan & Chong, 2007; Chow 2014; Chung & Ho 2010; Chung et al, 2013; Gottardo et al, 2006;
Gottardo, Siegel & Wade-Woolley 2001; Ip et al, 2016; Keung & Ho 2009; Li et al, 2012; McBride-Chang et al, 2006;
McBride-Chang & Kail 2002; McBride-Chang & Ho 2005; McBride-Chang et al, 2008; Siu & Ho 2015; Pasquarella et
al, 2011; Siu & Ho 2015; Tong & McBride-Chang 2010; Uchikoshi & Marinova-Todd 2012; Wang, Cheng & Chen
2006; Wang, Perfetti & Liu 2005; Wang, Yang & Cheng 2009; Yeung & Ganotice 2014; Zhang & McBride-Chang
2014; Zhang et al, 2010)

Correlation between L1 and L2 morphological awareness

A total of 9 independent correlations investigated the relationship between L1 and L2
morphological awareness among 1070 participants. The age range varied from 5 to
12:1 years and the majority of the studies were conducted in mainland China (38%)
followed by Hong Kong (25%) and US (25%). Figure 5 shows that the overall correl-
ation is small, » = .37, 95% CI [.31, 42], but significant, z(8) = 12.35, p < .01. The

Table 4 Number of correlations, correlation, 95% confidence interval, heterogeneity statistics,
difference in r between categories and significance test of categories for moderators of the
relationship between Chinese and English decoding

Moderator variable Number of ~ Correlation 95% Cl Heterogeneity (1?) Difference inr  Significance test

correlations (highest-lowest) of Q test
Geographic location
CA/US M 3% 05-21 3264 48 86.04**
HK 17 S50%* A7-53 7862
Grade level
PreK 6 S56** S51-61 8417 31 33.50**
Primary 10 35% 30-40 85.03

HK Hong Kong, SG Singapore, CA Canada
*p < .05
**p < .01
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Study name Statistics for each study Correlation and 95% CI
Lower Upper
Correlation  limit limit Z-Value p-Value

Cheung et al., 2010 0.550 0.423 0.656 7.264  0.000 -
Chung & Ho, 2010 0.360 0.158 0.533  3.392  0.001 ——
Ip etal., 2016 0.420 0.179 0613 3.290  0.001 ——
Pasquarella et al., 2011 0.320 0.161 0.463  3.839  0.000 ——
Wang, Cheng & Chen, 2006 0.240 -0.006 0.459 1.912  0.056 -
Wang, Yang & Cheng, 2009 0.130 -0.095 0.343 1.132  0.258 T
Zhang & Koda, 2014 0220 0.097 0.336 3.479  0.001 -
Zhang et al., 2010 0.590 0.482 0.681 8.705  0.000 il
Zhang, Koda & Sun, 2012 0250 0.052 0.429 2463 0.014 —a—

0.365 0.311 0.416 12.352  0.000 ¢

-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B

Fig. 5 Overall average correlation and correlation with confidence interval for each study correlating
Chinese and English morphological awareness. Note. Overall correlation shows at the bottom of the figure.
Diamond shape = overall correlation average across listed studies on graph. Size of square reflects sample
size, with bigger square representing a larger sample size (Cheung et al, 2010; Chung & Ho 2010; Ip et al,,
2016; Pasquarella et al., 2011; Wang, Cheng & Chen 2006; Wang, Yang & Cheng 2009; Zhang & Koda 2014;
Zhang et al, 2010; Zhang, Koda & Sun 2012)

variation in correlations between studies was significant Q (8) = 36.15, p < .01,
I> = 77.87. Table 5 revealed no moderator effect in terms of L1 and L2 morphological
awareness correlation. Studies conducted in China produced greater correlation than
those conducted in US or Canada and participants in primary grades produced greater
correlation than their peers in middle school, but none of the differences was

significant.

Conclusion

This meta-analysis examined the extent of cross-linguistic transfer between Chinese as the
first language (L1) and English as the second language (L2). We found statistically signifi-
cant correlations between L1 and L2 across four themes including L1 and L2 phonological
awareness, L1 and L2 decoding, L1 and L2 vocabulary, and L1 and L2 morphological aware-
ness. The meta-correlations between L1 and L2 vocabulary (.1) and L1 and L2 morpho-
logical awareness were rather small (.37), whereas the meta-correlations between L1 and L2
phonological awareness (.46) and L1 and L2 decoding were moderate (44). There was large

Table 5 Number of correlations, correlation, 95% confidence interval, heterogeneity statistics,
difference in r between categories and significance test of categories for moderators of the
relationship between Chinese and English morphological awareness

Moderator variable Number of ~ Correlation 95% Cl Heterogeneity (1?) Difference inr  Significance test
correlations (highest-lowest) of Q test

Geographic location

US/CA 4 28** 18-38 1669 26 1.64
CN 3 36%* .28-44  90.90

Grade levels
Primary 4 38** .18-38 90.90 26 1.64
Middle 3 36%* 28-44 1669

HK Hong Kong, SG Singapore, CA Canada, CN Mainland China

*p < .05

*p < 01
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variation across studies in all correlations as indicated by the Q statistics. We also investi-
gated the potential moderator effects of geographic location and grade level and results of
these moderator effects vary to a certain extent. Specifically, participants in Hong Kong pro-
duced greater cross-linguistic transfer between Chinese and English regarding phonological
awareness and decoding skills compared to participants located in U.S. or Canada. Grade
level, divided into preschool or kindergarten, primary, and middle school, only significantly
moderated the magnitude of correlations between L1 and L2 decoding and younger chil-
dren produced significantly greater correlation than their older peers.

Cross-linguistic transfer of phonological awareness, decoding, vocabulary and
morphological awareness

Similar to Melby-Lervag and Lervag (2011), who identified a moderate to large correl-
ation (r = .60, n = 16) between L1 and L2 (English) phonological awareness, we found a
reliable moderate correlation between L1 (Chinese) and L2 (English) phonological
awareness (r = .46, n = 28). Despite the many differences between Chinese and English
phonological awareness in terms of sound inventory, syllable structure, and the
utilization of suprasegmental features such as tones to mark meaning, there is still sig-
nificant overlap of skills when learners are required to segment, analyze, manipulate,
and assemble speech sounds. These results are in agreement with Cummins’ (1979) no-
tions of linguistic interdependence and common underlying proficiency. Even though
Chinese and English have highly dissimilar phonological structures, completing the
phonological awareness task requires sensitivity to speech sounds and perceptual and
attention skills that are common across different phonological systems.

Also similar to Melby-Lervag and Lervag (2011), who identified a small but signifi-
cant correlation between L1 and L2 vocabulary (r = .16, n = 36), we discovered a weak
yet significant correlation between L1 and L2 vocabulary (r = .10, n = 15). Melby-
Lervag and Lervag (2011) attributed the smaller correlation to the complex and multi-
faceted nature of oral language. Note that Melby-Lervag and Lervag (2011) focused on
oral language comprehension and oral vocabulary while we focused on oral vocabulary
only. Given the lack of cross-language cognates (e.g., words that share similarities in
meaning and auditory or visual forms across languages) between Chinese and English,
it is not surprising that the correlation in oral vocabulary was small.

Despite the drastic differences between Chinese and English orthography, we found a
reliable moderate correlation between L1 and L2 decoding skills (r = .44, n = 29).
Melby-Lervag and Lervag (2011) noted an overall correlation of .54 (n = 22) between
L1 and L2 decoding; however, when examined by closeness of writing system, the cor-
relation decreased to .24 (n = 4) between ideographic (or logographic) orthography and
English. How does this cross-language correlation come about? English is an alphabetic
language with a deep orthography in that the grapheme-phoneme correspondence in
English is quite inconsistent (Georgiou et al., 2008; Ziegler & Goswami, 2005). To suc-
cessfully and efficiently decode English words, children need to use a combination of
strategies such as grapheme-phoneme correspondence, morphological units, analogy,
and sight word/whole-word recognition. Chinese also has a deep orthography and even
though the phonetic radicals embedded in some Chinese characters can provide clues
to the pronunciation of the character, those cues are quite inconsistent and unreliable
(Wang & Koda, 2005; Shu & Anderson, 1997; Zhu, 1988). Therefore reading Chinese
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and English both require a combination of phonological awareness, morphological
awareness, as well as orthographic processing skills. These common challenges faced
by readers of Chinese and English may be the underlying mechanism of the cross-
linguistic correlation (Wang & Koda, 2005).

A unique aspect of the current meta-analysis was the inclusion of meta-correlation
calculations for L1 and L2 morphological awareness. All nine studies included in this
calculation uniformly examined compound awareness and the overall correlation was
small but significant (r = .37). According to the contrastive analysis model (Connor,
1996; Ellis, 1994; Lado, 1957; Odlin, 1989), the structural similarity in terms of how
compound words are formed in Chinese and English may be the foundation of cross-
linguistic tranfer (Lam & Sheng, 2016). To be specific, Mandarin and English com-
pound words both use the right-headed structure, wherein the head of the compound
is placed on the right whereas the modifier morpheme that specifies the head is on the
left (Lam & Sheng, 2016). For instance, in “4{=” [jiao4 shi4], the Chinese word ‘class-
room, the modifier morpheme on the left — [jiao4] means ‘to teach’ whereas the head
morpheme on the right —[shi4] indicates ‘room’.

Moderator effect of geographic location and grade level
Our review identified two moderators: geographic location and grade level. Geographic
location was a significant moderator for two themes. Specifically, studies conducted in
Hong Kong produced greater correlations than those conducted in the US and Canada
in the areas of phonological awareness and decoding. Consistent with the societal pres-
tige and the economic advantage assoicated with English competence, most children in
Hong Kong start learning English at a fairly early age (Kan & Adamson, 2010). More-
over, under the guidance of Hong Kong government collaborative language policies,
which seek to avoid instead of exacerbate tensions between one language versus the
other, students are getting greater exposure to English at schools while still maintaining
their first language. In other words, the collaborative language policy promotes an addi-
tive bilingual environment in Hong Kong, which may have enabled students to main-
tain their first language while adding a second one and such additive environment is
also facilitating the transfer between the two langauges (Lambert, 1975). By contrast,
studies of Mandarin-English bilingual children in the United States indicated an early
stagnation of these children’s Mandarin skills as these children were focusing on
learning English and becoming English-dominant (Sheng, 2014). L1, or heritage language
attribution has been found in other bilingual groups in the North America context. The
subtractive bilingual environement in North America may have led to a suppressed level
of crosslinguistic transfer (Cobo-Lewis et al., 2002; Hammer et al., 2008; Sheng, 2014).
Geographic location is a complex variable that entails cultural, educational, social-
political, and linguistic differences. Our meta-analysis is meant to provide a compre-
hensive and fair view of the current cumulative evidence on cross-linguistic transfer be-
tween Chinese and English and the evidence we were able to gather between the two
languages is situated in the complex sociocultural, political and educational environ-
ment where both langauges are currently being used. We attempted to investigate a
number of variables such as current use of English/Chinese, age of onset of English
learning, language dominance, and language of instruction at school, which may help
to disaggregate the multiplex geographic location factor. However, most studies did not
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provide detailed information on these variables, making it impossible to quantify the
potential influences of these important factors. To further our understanding of how
L1 and L2 crosslinguistic transfer takes place, future studies should more carefully
document the linguistic and educational background and language usage patterns of
their participants.

Grade level also moderated the relationship between L1 and L2 decoding. Studies
with Pre-K children produced a higher overall correlation (r = .56) than those with pri-
mary grade childre (r = .35). Grade level could be seen as a proxy for duration of L2
learning and by extension, L2 proficiency. This finding was consistent with the predic-
tion of the Revised Hierarchical Model (RHM), which proposed that younger bilinguals,
or those at the beginning stage of L2 acquisition, are more inclined to rely on the con-
nection between L1 and L2 translation equivalents to access the meaning of L2 words
(Kroll & Stewart, 1994). As children develop their L2 skills, they are more able to dir-
ectly access the meanings of L2 words, hence the use of L1 words as a mediation will
gradually diminish (Sheng et al., 2013), thereby the cross-language correlation also decreases.

Limitations and future directions

One major limitation of our meta-analysis is the small sample size. We included 33 ar-
ticles that were published in peer-reviewed English journals since 2000. We included
peer-reviewed articles only because the evidence has undergone rigorous scrutiny. We
focused on English journals because the original articles are more widely accessible to
the broader scientific community. The meta-analysis conducted by Melby-Lervag and
Lervag (2011) included a total of 47 studies with a variety of L1 s represented. Our
study focused exclusively on English and Chinese. The majority of studies included in
our review focused on code-related skills such as phonological awareness and decoding.
Therefore, more research is needed in the areas of morphological awareness and vo-
cabulary. Second, we were unable to examine the impact of potential moderators such
as family SES, immigration status, and language dominance due to the lack of a suffi-
cient number of studies. Future studies need to more thoroughly report participants’
demographic and linguistic background to enable detailed analyses of the contribution
of these factors. Third, we share a common concern as noted by Melby-Lervag and
Lervag (2011) that the use of psychometrically equated measurement in L1 and L2 is
needed to allow fair and valid comparisons between L1 and L2 skills (e.g., Alderson,
1984; Cummins, 1991). Finally, as customary in studies of cross-linguistic transfer (e.g.,
Proctor et al., 2006; Swanson et al, 2008) and similar to Melby-Lervag and Lervag’s
meta-analysis, we relied on correlational evidence to draw conclusions regarding poten-
tial crosslinguistic transfer. Nevertheless, correlation does not imply causation. There-
fore, we discourage the interpretation of the evidence as causal effect from L1 to L2.
Instead, we can only say that the two languages share common variances in the linguis-
tic skills examined and there is potential for bi-directional, L1-to-L2, and L2-to-L1 in-
fluences. Future studies should utilize designs that are more amenable to examining
the causal relationship between L1 and L2 skill development.To conclude, this meta-
analysis identified significant cross-linguistic transfer between Chinese and English in
the area of phonological awareness, decoding, vocabulary and morphological awareness.
These results are strikingly similar to previous analyses that primarily focused on Indo-
European languages (Melby-Lervag & Lervag, 2011). These findings suggest that
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linguistic distance between a bilingual’s two languages does not necessarily impede the
growth of the two languages and the positive transfer of skills from one to the other.

3

This proposal is consistent with the view that vocabulary and literacy in the bilingual’s
two languages are subserved by the same universal common underlying proficiency.
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