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Phonological awareness in two Ianguaggs
Abstract

A number of studies have shown that bilingual aleildhave an advantage when
performing on phonological awareness tasks, pdatilguin their stronger language. Little
research has been done to date, examining theéseffebilingualism on both languages of
bilingual children. In this study Mandarin-Englistingual children’s performance on
phonological awareness tests was compared wittoflMandarin monolingual children and
English monolingual children. The Mandarin-Englishinguals performed better than English
monolinguals on the Elision and Blending subtesth® Comprehensive Test of Phonological
Processing (CTOPP: Wagner, Torgesen, and Rasti®f6). Similarly, Mandarin-English
bilinguals also performed better than their Manglanonolingual counterparts on most of the
experimental Mandarin phonological awareness tagiks.results from the study are discussed in
terms of the effects of bilingualism on phonologj@aareness in both languages of bilingual

children. Further clinical and educational implioat of these results are also discussed.
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We are both honoured and saddened to be contriotitie paper to an issue dedicated to
the memory of Dr. Adele Miccio. Dr. Miccio was aghly respected colleague with keen insights
and passion for speech- language pathology praatideesearch, and with a very friendly and
engaging manner. The paper in this issue is opia familiar to readers of Dr. Miccio's work,
which examined the relationships between earlydagg and emerging literacy in young
bilingual children from low-income families. Hereeviocus on a specific aspect of early
language development, namely phonological awarebgssomparing the phonological
awareness skills in the two languages of bilingialdren, and at the end we link some of our
findings to important implications for practice ginally highlighted by Dr. Miccio and her
collaborators.

Phonological awareness is a set of metalinguiktils $©y which children become aware
of and consciously manipulate the sound structtieelanguage (Gombert, 1992). It is important
in predicting early reading development in alphablenguages such as English (Adams, 1990;
Goswami and Bryant, 1990) and non-alphabetic laggsiauch as Chinese (Cheng, 1992;
Anderson, Li, Ku, Shu, and Wu, 2003; Chow, McBr{deang, and Burgess, 2005; He, Wang,
and Anderson, 2005). In the last two decades, relsdéws shown that bilingual children have
more advanced metalinguistic awareness skills thamolingual children (Cummins, 1978;
Bialystok, 1986; Yelland, Pollard, and Mercuri, B99and that these skills appear in both
languages (Durgunoglu, Nagy, and Hancin-Bhatt, 1@@#neau, Cormier, Grandmaison, and
Lacroix, 1999; Gottardo, Siegel, Yan, and Wade-\¢goR001; Chowet al,, 2005). Moreover,

bilingual children outperform monolingual children some phonological awareness tasks



Phonological awareness in two Ianguagés

(Yelland,et al, 1993; Bruck and Genesee, 1995; Chen, Andersphido, Wu, and Shu, 2004).
However, most studies have focused on examininitmgual advantage in phonological
awareness in only one of the two languages indnikah children. The influence of bilingualism
on phonological awareness in both languages has Yt investigated more fully. Therefore,
the main goal of the present study was to compiiirgbal children with two groups of
monolingual children who each speak one of thelamguages. In the following section
research on the phonological awareness skillsliofgoial children will be reviewed with a focus
on Chinese-English bilingual children’s developmeiithose skills in both languages.
Phonological awareness and bilingualism

Differences between their two languages presumaldy bilingual children to become
more aware of language, i.e. to have more advasiki#tslin word and syntactic awareness (see
Bialystok, 2001, for a review). A number of stud{&elland,et al, 1993; Bruck and Genesee,
1995; Chenet al, 2004) have shown that bilingual children whomein their native language
as they acquire an additional language have aisaliadvantages in phonological awareness
when compared with monolingual children. We ideediftwo studies, neither of which directly
focused on comparing the phonological awareneds skibilingual and monolingual children,
but examined the phonological awareness skilloth languages of bilingual children. In an
unpublished study by Miccio, Hammer, Davison, andrino, 2006 (as reported in Hammer
and Miccio, 2006) the authors examined phonologgareness skills in both languages of
Spanish-English bilingual Head Start children anovged that the children who were raised

bilingually from birth performed just as well agtbhildren who had recent exposure to the
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second language, English. Although all childrenggied with these tasks in pre-school, once
explicit instruction in phonological awareness wasoduced in kindergarten, the children’s
phonological awareness skills in English were nzangd well into first grade. The second study
by Dickinson, McCabe, Clark-Chiarelli, and Wolf (0 followed the development of
phonological awareness skills of Spanish-Engligindpial children who were in preschool
(Head Start), and showed that phonological awaseskalls in one language were the most
important predictor of phonological awareness mdther language, and vice versa. While these
studies highlight different aspects of the develeptrof phonological awareness in bilingual
children, the influence of bilingual exposure oropblogical awareness in both languages has
not yet been fully studied.

There is a debate over whether the bilingual acdges observed in previous studies are
due simply to children’s bilingual experiences ather to the phonological structures of the two
languages. For example, Chetral (2004) attributed the bilingual advantage foumthieir
study of Cantonese-Mandarin bilinguals to childsdsilingual experience; Cantonese and
Mandarin share a similar phonological structure #aedtwo groups of children received similar
instruction at school. However, Bialystok, Majumdard Martin (2003) argued that some of the
bilingual advantages observed in previous studigbibe due to the specific languages learned
rather than bilingualism. Bialystak al (2003) conducted a cross-sectional study witlogkh
aged English monolingual children and two groupbiligual children: Spanish-English
bilinguals and Chinese-English bilinguals (conasgtof both Cantonese and Mandarin speakers).

The Chinese-English bilinguals had lower scoren taglish monolinguals on a phoneme
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segmentation task, but Spanish-English bilinguat$ igher scores. Thus, Bialystekal
(2003) suggested that bilingualism itself may @&l advantage for the development of
phonological awareness; however, the knowledgaotier alphabetic language with
transparent letter-sound correspondence (e.g. Spamay have facilitated the acquisition of
phonological awareness in English. It is importaninderstand the phonological awareness
abilities in both languages of young bilingual dnéin because these skills relate to early reading
abilities in both languages, one of which is theglaage of instruction at schools. It is now
established that children’s performance on phonckb@wareness tasks, especially at the
phonemic level, is strongly associated with theading acquisition in alphabetic languages
(Adams, 1990; Brady and Shankweiler, 1991; Goudni, Bnd Treiman, 1992, Blachman,
1997). In contrast to English, Chinese has a maphic writing system and the basic symbols
of written Chinese are characters. Each charagpeesents both a syllable and a morpheme.
Therefore, some researchers have argued that @ongegraphy is a meaning-based script,
and so morphological awareness rather than phoalagwareness uniquely predicts early
Chinese character recognition (McBride-Chang, \®&at), Zhou, and Wagner, 2003; Shu, Wu,
McBride-Chang, and Liu, 2006). However, Cheng ()28®)gested that phonological awareness
also plays an important role in Chinese charademtification since Chinese orthography is
indeed a speech-based script. More than 80% ofeShinharacters are semantic-phonetic
compounds, which have a semantic radical to inditta word meaning and a phonetic radical
to provide clues to the pronunciation of the chimaecanging from exact homophones to

analogy cues at the level of syllable or rirfieeong, 1986). Andersoet al (2003) and Heet
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al. (2005) found that Chinese children are able toinformation about the pronunciation
derived from the phonetic radicals to decode unfamtompound characters, and this analytic
ability was associated with children’s performancerhyme and tone awareness tasks.
Therefore, even though learning to read Chinese dotinvolve the phoneme-grapheme
mapping process, it still requires the reader teustand the nature of the correspondence
between the written script and the spoken languBlgerefore, the research to date (Adams,
1990; Brady and Shankweiler, 1991; Gougthal, 1992; Blachman, 1997; Andersat al,

2003; Heget al, 2005) suggests that the role of phonologicalraness in learning to read may
be universal across languages.

A cross-linguistic transfer effect, in which phoogical awareness skills in one language
predict reading skills in another, was first obgsehbetween alphabetic languages such as
English and Spanish (Durgunoggt,al, 1993), and English and French (Comesl., 1999).
However, few studies have investigated whether seigtionships exist between alphabetic and
non-alphabetic languages such as English and Ghi@e®e study with Cantonese-English
bilingual children revealed that Chinese rhyme ci&tea skills were significantly correlated with
English rhyme detection and phoneme deletion slkilisl were a good predictor of the children’s
English word reading skills (Gottardet, al, 2001). Similarly, the Chinese syllable deletshills
of Cantonese-English bilingual kindergartenersificantly predicted their Chinese and English
word reading in a study by Choet, al (2005). Therefore, cross-linguistic transfer etifeof
phonological awareness appear not to be restriotatphabetic languages.

The main goal of the present study was to exanmeetfects of bilingual exposure on
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the development of phonological awareness bothandarin and in English for Mandarin-
English bilingual children. Two possible alternaswvere considered:

1) If the bilingual advantage in phonological awarenisdue to the properties of
the two languages rather than bilingualism itselfjas expected that
Mandarin-English bilingual children would not outfsem Mandarin
monolinguals on the Chinese-specific phonologiearaness tasks, such as
syllable deletion and tone discrimination. Furtherej the Mandarin-English
bilingual children would not be expected to outperf English monolinguals
on English phonemic awareness tests because dmmud written Chinese
does not rely on phonemic awareness (Cheung, ClaenMong, and Hills,
2001; McBride-Chang, Bialystok, Chong, and Li, 2004

2) If bilingualism plays a facilitative role in the éiopment of phonological
awareness, it was expected that Mandarin-Engligighbial children would
outperform their Mandarin monolingual counterpamsChinese-specific
phonological awareness tasks, and would also denatemsdvantages on
English phonemic awareness tests when compared&nghsh monolinguals.

Secondary goals were to examine the oral profigi@fiche bilingual group when

compared with their monolingual counterparts inhrlanguage, and any possible relationships
in phonological awareness between the two langualgi® bilingual children.
Method

Participants



Phonological awareness in two Ianguaggs

The study included three groups of children. Th& fjroup consisted of 61 Mandarin-
speaking monolingual children between the ages/ef(h = 31, mean age = 5;4) and six (n = 30,
mean age = 6;5) (33 boys and 28 girls). They wandomly selected from two mid-ranking
kindergartens (according to the monthly fee thagpis pay) in Shanghai, China. Children in
Shanghai begin kindergarten at the age of foursydmut formal reading instruction typically
begins around the age 6 with the introduction af/i. Pinyin is a writing system of Mandarin
Chinese, which uses roman letters to representdsanrMandarin. It is currently used in
Mainland China to teach children how to pronounb@€se characters in Mandarin Chinese.
Only Mandarin was used in the kindergartens, ancertitan 90% of the children also
communicated with their parents in Mandarin (thet e#&so communicated at home in the local
dialect, Shanghainese). Children in these two kipatens were minimally exposed to English;
they were only taught single words and had no fanet skills or literacy experience in English.
According to the teachers’ reports, all the pgptacits had normal or corrected-to-normal vision,
normal hearing and no history of any physical, eomatl, or cognitive difficulties.

The second group, the English monolinguals, coedist 21 5-to-6-year-old children (9
males and 12 females) who were recruited from kijathtens in Metro Vancouver, Canada.
These children had no exposure to languages dtherEnglish according to parental
questionnaire responge¥hey had normal or corrected-to-normal visiorrnmal hearing and no
history of any physical, emotional, or cognitivéidulties.

The third group consisted of 62 five (n = 36, mage = 5;6) and six-year-old (n = 26,

mean age = 6;6) Mandarin-English bilingual childvémo were recruited from the Chinese
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community in Metro Vancouver, Canada. The bilingtldldren and the English monolingual
children lived in the same districts and all camoerf middle-class families according to the
background information provided by the parents.tAd bilingual children had normal or
corrected-to-normal vision, normal hearing and isbolny of any physical, emotional, or
cognitive difficulties. Information was gatheredoab the literacy activities and language
exposure in the homes of the bilingual childrerhvaitbackground questionnaire filled out by
their primary caregivers. For all the bilingualldnén, Mandarin was used in the home between
parents and the child, whereas English was theukegey of school.

The bilingual children had a mean length of restdein Canada of almost 3.5 years
(mean = 3.41, SD = 2.07), with the majority of théldren having been born in Canada or
exposed to English before the age 2. All had aearigxperience in terms of Chinese literacy.
According to the background questionnaire, onaltbfrthe bilingual children received literacy
instruction in Chinese by attending Chinese schooiudy groups or being taught by personal
tutors. The aspects of Chinese instruction inclugfehking, reading, and writing, but focused
mainly on reading. Parents reported that 28 o62dbilingual children had some knowledge of
Pinyin.

Procedures and Tasks

The bilingual children were assessed both in Mandard English. They completed
testing in two sessions, once in each languageofder of the languages was counterbalanced.
Within each language session, all tasks were ptedém a fixed order. A native speaker of

Mandarin administered the Chinese tasks, and tvghdbnnative speakers administered the
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English tests.
Mandarin testing
Mandarin vocabulary comprehension of the Mandardmolinguals and the Mandarin-

English bilinguals was tested with the Chineseivearsf the Peabody Picture Vocabulary Test -

Revised (PPVT-R{Lu and Liu, 1998). The child was asked to poinbte of four pictures that

corresponded to an aurally presented word. The msiganalard score for this test is 100 (SD of
15).

Five phonological awareness tasks in Mandarin weweloped for the present study. The
Syllable Deletion, Onset-rime Combination, andi&hiSound Identification tasks were

developed to match the three subtests of the Cdrapséve Test of Phonological Processing

(CTOPP)(Wagner, Torgesen, and Rashotte, 1999), namedjoB|iBlending, and Sound
Matching. The Rhyme Detection and Tone Discrimoratasks were adapted from So and
Siegel (1997).

Tone Discrimination

This task consisted of 12 experimental trials idolg all the possible contrasts among
the four tones in Mandarin. The number of charactexs decreased from four (as in So and
Siegel, 1997) to three in each trial in order toidvnemory overload, because the present study
focused on preschoolers while So and Siegel (18%f@d school-aged children. For this task, all
the words in each trial shared the same syifaBleo of the words had the same tone while one
word had a different tone. For this tone discrinimatask, in each trial, children heard three

words and were asked to pick out the word whichdaddferent tone, e.g. ‘/kun4/, /kunl/ and
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/kunl/’, which word sounds different, the firsteteecond or the third?’. In order to avoid any
possibility that errors were related to tone prdaurcrather than tone perception, a numerical
response was requested rather than producing tree Woe score was the total number correct
out of 12 items.

Syllable Deletion

This task consisted of 15 compound words. Childvere asked to reproduce the word
without one of the syllables. In each trial, thammner first asked the child to repeat the stimulus
and then requested the child to delete a spegiliztde from the word (e.g. ‘Say /dian4//hua4/
without /dian4/’). The resulting words were realrd®in Mandarin. The score was the total
number correct out of 15 items.

Onset-rime Combination

The purpose of this task was to determine childrability to combine onsets and rimes
into words. Learning to read Chinese does not reqthildren to combine sounds into words
because Chinese characters map onto the spedwhlavel of syllables (Tzeng, 2002).

However, children in Mainland China may develos tibility as a result of Pinyin instruction.

In this task, children heard two or three parta sf/llable and were asked to say the complete
word (e.g. ‘Put these sounds together: b-ei. Wiaatiwlo they make?’). The component sounds
were audio-recorded by a native Mandarin speakes.store was the total number correct out of
12 items.

Initial Sound Identification

The Initial Sound Identification task in this studgnsisted of 10 experimental items. We
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only tested children’s initial sound identificatishkill since there are no final consonants in most
Chinese syllables and the only acceptable syllab&-consonants are alveolar and velar nasals
(i.e. /n/ andd/) (Zhu, 2002). Children were shown pictures aricedswvhich of three words starts
with the same sound as the target words, e.g. ‘Wiard starts with the same sound as ‘/feil/’?
lfengl/, /Isanl/ or /beil/?’. The score was thd taianber correct out of 10 items.

Rhyme Detection

This task consisted of 15 experimental trials. Ag#ie number of characters was
decreased to three in each trial to avoid memoeyload for preschoolers. All the stimuli were
real words in Mandarin and were audio-recorded bgtave Mandarin speaker. In each trial, all
three words had a different onset. Therefore, ohildvere not able to contrast them based on the
phonological characteristics of the onsets. Far tdsk, children listened to three words in each
trial and were asked to identify which word did neyme, e.g. ‘/shi4/, /[xi4/ and /guo4/'. All the
words were real words in Mandarin. The score waddtal number correct out of 15 items.

English testing

The Peabody Picture Vocabulary TE§t-(PPVT-111: Dunn and Dunn, 1997) is a

standardized test of single-word comprehensiomigligh. It was used in the present study as a
measure of the children’s English vocabulary comension. The mean standard score for this
test is 100 (SD of 15).

The following three subtests of the CTOPP (Wagatexl, 1999), specifically designed to
test for phonological awareness skills, were adstened to the English monolingual and

Chinese-English bilingual children: (1) Elisiaor, deleting speech segments from words; (2)
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Blending,or combining speech segments into words; andd8h& Matchingpr identifying

word-initial and word-final phonemes. The CTOPP wiagsen for this study, because of its
comprehensive nature, high degree of reliabilitg aalidity, and its appropriateness for the age
groups under investigation. The mean standard $ooeach of the subtests is 10 (SD of 3).
Results

The main goal of the present study was to exanmeetfects of bilingual exposure on
the development of phonological awareness in katguages of Mandarin-English bilingual
children. The effect of bilingualism on Englishgoiological awareness was examined by
comparing the performance of the Mandarin-Englidihdual children with that of the English
monolingual children on the three subtests of th®EP (standard scores were used in the
analyses). A three-way ANOVA on age (2), group &) phonological awareness test (3)
revealed no significant main effects and only ageificant interaction, i.e., between the
phonological awareness test and grouf2(F8) = 5.37, p 0.0065). Across both age groups, the
bilingual children had higher scores than the mimigoial English-speaking children on the
Elision (F(1, 82) = 6.15, p= 0.02) and Blending (FL, 82) = 4.37, = 0.04) subtests of the
CTOPP, although there was no significant differemesveen the two groups on the Sound
Matching subtest (FL, 82) = 0, p= 0.98). Results are displayed in figure 1.

Insert figure 1 about here

To examine the effect of bilingualism on phonol@yiawareness of Mandarin, the

bilingual children’s performance on the Mandariropblogical awareness tests was compared

with that of the Mandarin monolingual children. Tiasv scores of the Chinese phonological
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awareness tasks were converted into proportiorecoscores, which were used in the analysis.
A three-way ANOVA on age (2), group (2) and phomgidal awareness task (4) revealed
statistically significant main effects for phonoiogl awareness task (#,116) =77.74, 9
0.0001), age (F1, 116) =25.66,$0.0001) and language group((F 119) = 55.01,40.0001),
and a significant interaction among the three fac{ (4, 116) = 2.82, g 0.03). Among the 5-
year olds, the bilingual group performed signifitaibetter than the Mandarin monolingual
group on the Onset-rime Combination task1F66) = 47.81, g 0.0001), the Initial Sound
Identification task (K1, 66) = 26, p< 0.0001), and the Rhyme Detection task1(F66) = 8.5, p
= 0.005), and there were no significant differenoetsveen the two groups on the Syllable
Deletion (F(1, 66) = 1.96, = 0.17) and Tone Discrimination tasks(@F66) = .05, p= 0.83).
Among the 6-year-olds, the bilingual group perfodmsegnificantly better than the Mandarin
monolingual group on the Onset-rime Combinatiok (&1, 55) = 15.19, g 0.0003), the
Initial Sound Identification task (@, 55) = 42.83, g 0.0001), the Rhyme Detection task({f
55) = 18.05, < 0.0001), and the Tone Discrimination taskg1(/55) = .12.60, p= 0.0008),
although there were no significant differences leetwthe two groups on Syllable Deletion (F
(1, 55) = 0_p= 0.96). Results are displayed in figure 2.

Insert figure 2 about here
The scores on the Mandarin phonological awarersesss tvere also analyzed in terms of
the probability that children were performing abaance. The Chinese phonological
awareness tasks consisted of a set number of toiefeeen 10 and 15) and a closed response set

of three. Binomial probability at the 0.02-levebuires at least 7 correct responses out of 10 (or
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70% correct), or at least 9 correct responses ol ¢or 60% correct). As shown in figure 2, by
the age of 6, the bilingual children performed abokiance on all the Chinese phonological
awareness tasks, whereas the Mandarin monolingudien achieved this level of accuracy
only on the Syllable Deletion and Tone Discriminattasks.

One of our secondary goals was to examine thepooéiciency of the bilingual group
when compared with their monolingual counterpartsach language. Results are displayed in
figure 3. All participants performed within agenlts on both tests. Independent-sample t-tests
were used to compare the bilingual children’s pannce in each language. The scores of the 5-
year-old bilingual children for Mandarin were highlean their English scores({0) = 5.16,
p<0.001), suggesting that Mandarin was their strofggegguage in terms of vocabulary
comprehension. The difference between mean scgriesbuage in the 6-year-old group was
not significant ({50) = 1.75, p> 0.05).

Insert figure 3 about here

Next, in each language the bilingual children’sfpenance on the PPVT was compared
with that of the monolingual counterparts. In Mamdathe scores of the 5-year-olds were not
significantly different ({65) =1.32, p> 0.05), but in the 6-year-old group, the scorfehe
Mandarin monolinguals were higher than the scofélseobilinguals ({54) = 2.39, g 0.05).

Both age groups of the English monolingual childned higher scores than the bilingual
children (t(49) =5.47, g 0.001 for the 5-year-olds{30) = 2.58, g 0.05 for the 6-year-olds).
Taken together, the results from the language tesealed that the bilingual children, especially

the younger ones, had stronger language skillsanddrin although there was a tendency
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toward an increase of their English vocabulary cahension with age.

In order to determine whether phonological awaresé&sdls are related between
languages that are structurally and etymologiddifferent, partial correlations were computed
for the phonological awareness skills in each laggy controlling for vocabulary
comprehension scores in English and Mandarin. {&de 1.)

Insert table 1 about here

Overall, the magnitude of the correlation coeffitgebetween the English and Chinese
phonological awareness tasks was moderate to weale awareness, as a Chinese-specific
phonological awareness skill, was not correlatetth any of the English tasks. The Mandarin
Onset-rime Combination task was correlated withBh&on and Blending subtests of the
CTOPP, and the Mandarin Initial Sound Identificattask was correlated with the Blending and
Sound Matching subtests of the CTOPP. The Man@&yilable Deletion task tests syllable
awareness whereas the Elision task in English maxamines phonemic awareness, with a
small number of the test items targeting syllabl@ar@ness, and the Sound identification tasks
targeting only phonemic awareness. Despite thdehces, the Mandarin Syllable Deletion
task was correlated with the two English tasks. Ma@darin Rhyme Detection task tests
children’s segmentation skills. There was a sigatit correlation between this task and the
English tests, which examine segmentation skilthsas Elision and Sound Matching. When
examining the within-language correlations, the nitagle of the correlation coefficients did not
increase dramatically. While the inter-task catiein coefficients for the English phonological

awareness tasks were slightly higher than the atwanguage correlations, the correlations
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among the Mandarin phonological awareness taskaineth moderate to weak.
Discussion
Effects of bilingualism on phonological awareness
In this study an advantage in phonological awasss&ill for Mandarin-English

bilingual children was observed not only in théioeger language (i.e. Mandarin) but also in
their weaker language (i.e. English). Both therid &-year-old bilingual children outperformed
their English monolingual counterparts on two @& ftandardized English phonological
awareness tests (i.e. the Elision and Blendingestbof the CTOPP). This finding indicates that
exposure to another language, even one as diffentEnglish as Chinese, may enhance
children’s awareness of phonological structureSnglish. Similarly, Mandarin-English
bilingual children performed better than their Mand monolingual counterparts on the three
Chinese phonological awareness tasks that testwheeness of onsets and rimes (i.e. Onset-
rime Combination, Initial Sound Identification, aRthyme Detection). This suggests that
English exposure may have facilitated the bilingtraldren’s onset-rime awareness in Chinese.
Finally, it must be noted that the scores on theegDnime combination task were particularly
low for the 5-year-old monolingual Mandarin childrédams (1990) pointed out that the
conscious knowledge of phonemes does not develmpapeously in English-speaking children,
and further reading instruction facilitates childiseacquisition of phonemic awareness in
English. Similarly, speaking Chinese is not sudint for children to develop an awareness of
onsets and rimes and it is possible that withnitr@duction of Chinese reading instruction

(particularly Pinyin) this skill quickly develops &ecomes obvious from the scores of the 6-
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year-old Mandarin-speaking monolingual children.

Two factors may account for these apparent bilihgdgantages. On one hand, bilingual
children acquire simultaneously different phonotadjiawareness skills when learning two
languages (see Goswami, 1999, for a review). Chetiaj(2001) found that English-speaking
children have better onset-rime awareness thaneSaispeaking children do. Therefore, the
bilingual advantage in Chinese onset-rime awaretass$s in the current study may be due to the
children’s experience of learning English rathenmttilingualism itself. On the other hand, the
fact that the 6-year-old bilingual children perfaudnsignificantly better than the Mandarin
monolingual children on the Mandarin Tone Discriatian task cannot be explained by the
linguistic properties of English since English &t a tonal language. Moreover, the bilingual
children’s better performance on the English phaonewareness tests cannot be attributed to
learning Chinese because, as was revealed by ttemety low performance of the 5-year old
Mandarin monolinguals on the Mandarin Onset-rhy@rmlzination task, speaking Mandarin
alone is not sufficient for children to develop agreess of sub-syllabic structures. Therefore, it
is likely that bilingual exposure, per se, factid the development of Mandarin tone awareness
and English phonemic awareness.

Regardless of which of the two explanation onedinmre convincing, the results from
this study clearly show that bilingualism playsaailitating role in the development of
phonological awareness skills in two languagesdhaunrelated in terms of phonology and
orthography, such as English and Chinese. Phoruabagiareness has been established as a

main factor in the process of learning to read €sgnand English (Adams, 1990; Ho and Bryant,
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1997), thus, Chinese-English bilingual children léeely to be better prepared for literacy
acquisition in both languages when compared ta thenolingual peers.

Associations between phonological awareness skitlsie language and those in another
language have been observed (Durgunaglal., 1993; Gottardogt al, 2001). We also found
associations between the Chinese phonological aessdasks and the English phonological
awareness measures, especially between the taglexeimine similar phonological processing
skills such as the Chinese Onset-rime Combinatiohte English Blending measure.
Moreover, the observed similarity of the magnitofi¢he associations between phonological
awareness measures within a language, and thosedrethe two languages suggested that
performance on these measures depends on thedualigi general cognitive abilities, rather
than on the language of assessment. This obsanfatither supports the notion that
bilingualism per se, rather than the specific laaggs involved, contributes to stronger
phonological awareness skills, since the bilinginidren tended to perform better on most
measures of phonological awareness in both langudgerefore, this study provides further
evidence showing that the benefits of bilingualem not restricted to alphabetic languages
alone. It must be noted here, that at the ageatif& the Mandarin monolingual children, and
almost half of the bilingual children were expose@n alphabetic writing system, Pinyin.
Therefore, it is possible that some of the obseretionships between the two languages,
especially in the 6-year old groups, are a redultevacy instruction in an alphabetic writing
system. In order to further confirm the effectdiingualism on phonological awareness in

purely non-alphabetic languages, future studiel @hinese languages other than Mandarin,
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e.g., Cantonese, would provide for better compagsuwith English.

A secondary goal of the study was to evaluate lagguyroficiency in bilingual children.
It has been reported that bilingual children gelhepgerform more poorly than monolinguals on
monolingual vocabulary size measures becausevbeabulary is divided between two
language systems (Umbel, Pearson, Fernandez, #w 1992; Merriman and Kutlesic, 1993).
Consistent with previous research (see Oller aret£i2002, for a review), the bilingual
children in our study had lower vocabulary scoreEmglish than the English monolingual
children, even though they had been living in Carfad more than three years. Similarly, the
older bilingual children also had lower vocabulacgres in Chinese. On the other hand, the
younger bilingual children had vocabulary scoresijent to those of the Chinese
monolinguals, and they were balanced in termsaif thocabulary scores between the two
languages, while the older bilingual children haghlkr vocabulary scores in English than in
Chinese (reflecting English school instruction). &fithese taken together indicated an
improvement in English skills, and the potential lfiss of the home language in bilingual
children who are living and are being educatedrigli&h-speaking environment.
Implications and Relationship to the Work of Addlecio

The current study is one of few to systematicailyesstigate the development of
phonological awareness in both languages of Mandamglish bilingual children. The findings
of the relative skill level in each phonologicalare@ness domain of English and Chinese could
provide clinicians and educators in English-spegkiountries, as well as in China, with

important information about children’s developmehphonological awareness in English and
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Mandarin. As our study showed, children who havenbexposed to two languages are likely to
have different abilities in each language, as agltlifferent abilities from monolingual speakers
of each language. Therefore, as also suggesteabyrtér and Miccio (2006), the performance
of bilingual children needs to be considered indejeatly and not in comparison with that of
monolinguals, because the bilingual children’s peniance on diagnostic measures would differ
depending on the amount of exposure to each lamgbdgreover, speech-language pathologists
and educators need to gather detailed backgrodioriation on the children’s exposure to the
two languages, which can be considered as pahneafdiagnostic decisions (Miccio, Hammer,
and Toribio, 2002). Finally, in clinical practicadfuture research involving groups of children
from different countries and cultural backgrounds,recommend that a non-linguistic test (e.g.,
a test evaluating nonverbal skills) also be useaatder to ascertain levels of cognitive
functioning among the groups.

On a practical level, the phonological awarenesasmes developed for this study may
prove to be a useful tool for the growing numbe€bfnese-speaking speech-language therapists
and educators working with Chinese-speaking childneEnglish-dominant countries.
Increasingly, clinicians encounter situations inahhthey need to make judgments about
whether a bilingual child’s difficulties in Englisdre due to language difference or a true
language disorder (Genesee, Paradis, and Cragd).208ny bilingual children cannot be
assessed in English due to their limited Engligifipiency. Therefore, assessing bilingual
children’s phonological awareness in their natreguage can, and must be, a solution for this

clinical issue (Hammer and Miccio, 2006). Moreowkre to the cross-language transfer of
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phonological awareness skills, the information gegld about bilingual children’s phonological
awareness abilities in their native language vélphclinicians and educators predict these
children’s literacy acquisition in both languagesl guide them when planning intervention and

instructional approaches.
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Notes

1 ‘Rime’ is also spelled ‘rhyme’ (Gussenhoven ancblis, 1998). The term ‘rime’ is frequently
used by linguists when contrasting to ‘onset’; heare‘rhyme’ is often used in specific tasks
since it is a familiar term to educators and thilipgu
% The smaller number of monolingual children refiettte demographic distribution of students
in public schools in the Metro Vancouver areaoider to control for socio-economic status in
our sample, we aimed to recruit monolingual chitdiem the same neighbourhoods as the
Mandarin-English bilinguals. However, in the nddghrhoods where the more recent immigrant
children live, the proportion of purely monolingudiildren is very small and, thus, subject
recruitment was difficult. Results need to be ipteted more cautiously therefore concerning
comparisons with the English monolinguals.
¥ Based on a pilot study it was found that it wafiaift for a preschooler to make judgment of
oddity along one dimension when another dimensiag &so being manipulated; therefore, for

the three stimuli, the same syllable was used.
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Table 1Partial correlations between phonologiearaness measures in both English and
Chinese for the bilingual group only. In the withanguage correlations, the vocabulary
scores in the relevant language are partialed louthe between-language correlations,

both the English and Chinese vocabulary scorepat&led out.

1 2 3 4 5 6 7 8
Englisk
1. Elisior -
2. Blendin¢ 0.61*** -

3. Sound Matchin  0.63***  (0.49** -
Chinesi

4. Syllable Deletio  0.42** 0.31 0.34* -

5. Onse-rime 0.47** 0.51* 0.2¢ 0.31* -
Combination

6. Initial Sounc 0.2¢ 0.32* 0.42** 0.14 0.56** -
Identification

7. Rhyme Detectic  0.44** 0.1¢ 0.46*> 0.32* 0.42** 0.52** -
8. Tone 0.17 0.3C 0.0¢ 0.2c 0.35* 0.28 0.49* -

Discrimination

*p < 0.05, **p < 0.01, ***p < 0.0001
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Figure 1 Group performance between bilingual ckildand English monolinguals on the
English phonological awareness test (CTOPP) (edletlsubtests of the CTOPP
have a standard score with a mean of 10 and assthddviation of 3).
Significant differences (g 0.05) between the monolingual and bilingual gou
are indicated with an asterisk.

Figure 2 Group performance between the bilinguddidn and the Mandarin
monolinguals on the Mandarin phonological awaret&siss. Significant
differences (p< 0.05) between the monolingual and bilingual gsoare indicated
with an asterisk.

Figure 3. Group performance of the bilingual cheldiand the Mandarin and English
monolingual children on the Chinese and Englishabotary comprehension tests
(both tests have a mean of 100 and a standardtibevat 15). Significant
differences (p< 0.05) between the monolingual and bilingual gsoare indicated

with an asterisk.
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