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Abstract
This study compared the oral language, phonological awareness,:reading, and spelling
.skills of Tagalog-English bilingual, Chinese-English bilinguai, and monolingual English-
speaking children in Grade 1. The bilingual children performed mofe poorly than the
monolingﬁals on.measures of oral proficiency in English, but demonstrated equivélént overall
pérforrhance on phonological awareness, reading, and spelling tasks. However, there were
“significant differences between the two biliﬁgual groups on several measures: the Tagalog-
’Engljsh bilinguals outperformed the Chinese-English group in terms of phbnological awareness,
| word reading, and pseudoword reading, and the patterns of correlations between these and the
spelling measures also differed across groups. More detailed‘»analyses of the children’s spelling
performance also reyealed group differences, as the Chinese-English children demonstrated
difficulty spelling gertain_words, as well as the phbneme 191. Howévc:r, other aspects of the
children’s spelling perfonﬁance were more similar across groups: all children showed poorer
performance in spelling pseudowords as compared with real words, and in a cdnfrontation
psehdoword spelling task, all three groups struggled Witﬁ o_rthographicaliy illégitimate as
éorﬁpared with legitimate letter strings. In addition, certain features of English spelling were |
equally difficult for all children to spell. These results are discussed in térrﬁs of language- |
general vs. language-specific processes in literacy development, as well as possible effects of the

children’s language and literacy experiences.
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1 INTRODUCTION |

Writing systems are graphic representations of spoken language (DéFrancis, 1989), and
literacy development involves learning the association between the printed and oral forms of :
language (Adams, 1990). In an élphabe_tic script such as English, the written symbols repfesent
phonemes, while a logographic system like Chinese represents syllabic morphemes‘(DeFrancis,
1989; Perfetti & Zhang, 1995). Researgh has shown that thé_undevrlying processes in reading and
writing also vvary across different languages and writing systems (€. g Goéwami, Ziegler,‘ Dalton,
& Schneider,'2_001; Leong & Tamaoka, 1998; Pg:rfetti, Liu, & Tan, 2005); “ Several studies of
bilingual speakers suggest that some of thesé skills required for 1iteracy development, such as
phonoldgical processing skills, can be transferred from one language to anotherv(e. g. Cisero &
Royer, 1995; Durgunoglu, Nagy, & Hancin-Blatt, 1993; Gottardo, Yén, Siegel, & Wade-
Woolley, 2001). It haé also been shown that readers of orthographically different languages such
as Chinese make use of visual-orthographic processing skills developed in their first langu.age
(L1) while reading iniEnglish, demonstrating transfer of a different type of literacy-related skill
(e.g. Wang & Geva, 2003b; Wang, Koda, & Perfe.tti, 2003). However, 're'latively few studies to
date have directly compared groups of bilingual speakers from different languége backgrounds,
particularly in the area of spelling development. The pfesent study attempts to address this gap
in the 1iteréture by éxaminihg the spelling and rélafed skills of bilingual childrén from two
different lahguage and writing system backgrounds.
1.1 Spelling development in English

English is generally considered an oﬁhographically deep language,.‘as the relationship

between sounds and letters is complex rather than one-to-one. While some words are spelled by

assembling phonological units (e.g. /k/, /2/, /t/ are combined to spell cat), other words are
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irregular and contain exceptions to this alphabetic principle (e.g. /taf/ is spelled tough rather than

tuf). In order to learn to read and write in English, children must therefore draw on knowledge of

orthographic and morphological conventions, in addition to phonological knowledge (Bourassa

"~ & Treiman, 2001; Treiman, 1993; Treiman & Bourassa, 2000). Charles Read (1971, 1986) was

~ the first to examine pre»school children’s invented spellings systematically and note that their

error patterns over time reflect different strategies and levels of linguistic and orthographic

| knowledge. Other researchers have similarly studied children’s spelling errors and proposed

'several stage models of spelling development. Henderson (1985) devised a five-stage model

outlining the progression from pre-literate writing to knowledge of derivational principles.

- Similarly, Gentry (1982) identified five stageé of spelling (precommunicative, semiphonetic,

phonetic, transitional, and correct), and Ehri (1986) described three stages in the develo'pment of

'orthographic knowledge (semiphonetic, phonetic, and morphemic). - All of these descriptions

suggest that children at different stages are able to make usé of different typeé of»information. :
For example, beginning spellers tend to focus on representing spe_eph sounds, using phonetic
strategies such as letter-name or letter-sduﬁd correspondenges to spell words. Later in
development, children begin to recognize patterns in letter séquences and knowledge of
orthographic conventions emerges. In the final stages, spellers dévelop morphological
awareness and make the spelling-meaning connection (Templeton, 1983), recognizing that words
share bases and roots that have conétgnt meanings and spellings. Although more recent research
has suggested that these stages are not necessarily- discrete, as even younzc;y children have been

shown to make use of multiple strategies and implicit orthographic and morphological

knowledge (e.g. Treiman & Cassar, 1997; Varnhagen, McCallum, & Burstow, 1997), the use of




‘stage models as a framework for describing and teaching spelling remains popul.ar in educational
settings. | |

1.2 Component skills for literacy develbpment acroés languages

AS these stage models suggest, English speakers must develop skills and awareness in the
areas of phonology, orthography, and rhorphology in order to learn to read and spell accurately.
Of these various sources of knowledge for English literacy development, phonology has received |
the most éttention in the literature. A large body of research has found phonolégical awareness,
or the ability_to attend to the sound structure of words, to be strongly associated with reading and
spelling development in English speakers (e.g. Adams, 1990; Bradley & Bryant, 1983; Bruck &
Treiman, 1990; Share & Stanovich, 1995; Stuart & Masterson, 1992; Wagner & Torgesen,
1987). Phonological awareness has also been shown to inﬂuence reading ability in speakers of
other languages with alphabetic scripts, such as French, Danish, aﬁd Spanish (e.g. Ben-Dror, |
Bentin, & Frost, 1995; Caravolas, Volin, & Hulme, 2OQ6; Carillo, 1994; Casalis & Louis;
Alexandre, 2000; Jimenez-Gonzalez, 1997; Lafrance & Gottardo, 2005; I;undberg; Frost, &‘

' Petersen, 1988; Nikolopoulos, Goulandris, Hulme, & Snowling, 2006)._ Hdwever, despite ‘these
cross-linguistic similarities, the orthographic depth hypothesis (Frost_; 1994; Katz & Frost, 1992) |
suggests that the reading process is different for alphabétic languages differirig in the consistency
of graphemé-bhoneme correspondences (i.e. ‘shallow’ vs. ‘deep’ orthographies), and _seyeral
studies have provided support for this claim (e.g. Cossu, Shankéveiie’r‘, Liberman, & Katz; 1988;
Geva & SiegeL 2000; Goswami et al., 2001, 2003; Juul & Sigurdssoh, 2005). For example,
Goswami et al. (2003) found that learners of a shallow language like German rely on grapheme-

phonemé correspondences in learning to read, while deep orthographies like English encourage

readers to use both large-unit (rime- and word-level) and small-unit (grapheme-phoneme level)




strategies. Juul and Sigurdssoh’s (2005) study further suggests that learners of a deép
orthography such as Danish acquire phonemic encoding skills more slowly than learners of a
transparent ortho‘graphy such as Icelandic. -

Alfhough the orthographic depth hypothesis pertains to alphabetic scripts, it ﬁas also béen '
suggested that non-alphabetic orthographies such as Chinese ‘similar'ly rer on different cognitive
processing skills for reading and writing (e.g. Leong & Tamaoka, 1998). Chinese has been
referred tb és_ a morphosyllabic writing system (e.g. DeFrancis, 1989; Perfetti & Zhang, 1995), as. :
the basic unit of writing, the character, represents a monosyllabic morpheme. Because of this
feature of Chinese orthography, researchers have questioned whether or not phonological
processing skills play the same important role _invvChinese liferacy development as in alphabetic
_ scripts, and this remains a controversial issue in the literature. Several studies have showh that
phonological processing skills such as rhyme and tone awéreness are as'SOCiatgd witﬁ word
reading abiljty in Chinesé children (é. g. Chow, McBridg-Chang, & Burgess, 2005; Ho & Bryént,
1997; Hu & Catts, 1998; McBride-Chang & Ho, 2000).' Héwever, it Has also been proposed that
phonologi_cal information in Chinese is encoded at the syllable level, rather than at the phohemic -
‘level, and current models of Chinese reading sugges.t that phondlégicél and slemanti'c informatioq :
are only activated after a graphemic representation is acéessed (é..g. Perfetti et al,, 2005). In
addition, the légogfaphic nature of the Chinese orthography also inﬂuences the cognitjve_ skills
required for literacy development, as several studies have shown that visual processing skills
play a critical role in Chinese reading (e.g. Ho &. Bryaﬁt, 1997; Huang & Hanley, 1997; Leck,

Weekes, & Chen, 1995; Siok & Fletcher, 2001). In Siok and Fleicher’s (2001) study, for

example, visual skills were predictive of reading ability in the lower grades, while phonological

and orthographic skills were better predictors of reading success in the higher grades. Taken
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together, all of these studies suggest fhat a'language’s orthographic system has implications for
the component skills required for reading and writing: certain phonological skills may be
importantvin different languages and/or at different times, and visual processing skills may be
uniquely relevant to reading and writing a logographic language.
© 1.3 Research with bilingual populations
Given these differences across languages, several studies have investigated the possibility
©that bilingual speakers might make use of literaey» abilities developed in one language when
reading in the other. Many researchers have focused on the phonological awareness skills of
bilinguals and learners of English as a second language (ESL) and found evidence of transfer of
these abilities across languages (e.g. Durgunoglu et al., 1993; Cisero & Royer, 1995; Gottardo et
al., 2001; Wang, Perfetti, & Liu, 2005; Wang, Park, & Lee, 2006). For example, Durgunoglue‘t
A al. (1993) found that phonological awareness and reading skills in ESL-learning children’s first
language (L.1) of Spanish pfedicted their ability ‘to read unfamiliar words in their second
language (L.2). For the Chinese—spealdng ESL children in Gottardo et al.’s (2001) study, rhyme
detection skill in Chinese was eorrelated with and contributed a unique variance to English
~reading performance. Similarly, Wang et al. (2005).found tnat tone processing skill in Chinese
was predictive of English pseudoword reading in ESL learners, providing‘fnrther evidence -of the
transfer of phonological processing skills even across orthographically different languages.
Although these studies have demonstrated sirnilarities_ in transfer effects across a range of
languages, other research suggests that bilingual learners from different language backgrounds
exhibitvdifferent types of transfer of reading skills. Bialystok, Majumder, and Martin (2003)

compared the English phonological awareness skills of Spanish-English bilinguals, Chinese-

English bilinguals, and native English-speaking children and found that the Spanish-English




group outperformed the others on a phoneme segmentation task, while the Chinése-English
group obtained the lowest scores. The authors hypothesized that the oinﬁlar phonological and
orthographic systems of Spanish and English may have given the Spanish-speaking children an
advantago over the Chinese bilinguals in this phonological aware.ness task. At the séme time, the
differences in this task did not correspond to differences in reading perfofmance for the three
groupé, suggesting that other factors or skills may also play a role in their reading development.. '
Wang, Koda, and Perfetti (2003), on the other hand, found that adult ESL'learnors with a
logographic home language (Chinese) performed more poorly on English reading tasksbthan
‘those from an alphabetic language background (Korean).‘ In addition, the Chinese speakers
relied more on visual-orthographic processing in word reading, while the Korean ESL learners
made more use of phonological information, indioating that .alphabetic and non-alphabetic
literacy experienoeé result in different types of transfer to the L2. Otner 'studios with adult ESL
learners from non—alphabetic Li backgrounds similarly suggest that these readers rely on |
different skills when reading English (e.g. Akamatsu, 1999; Haynebs & Cafr, 1990; Holm & -
‘Dodd, 1996; Koda, 1989; Wade-Woolley, 1999). In Haynes and Carr’s (1990) study, Chinese
learners of English were found to benefit more frorn lexical familiarity (i.o. roal words vs.
pseudowords) than fr_om phonological accessibility (i.o_. .pseudowords vo. letter strings) when
their perfo,rrnnnce on visual efficiency tasks was compared with that of English speakers. These
results are consistent with the notion that Chinese readers make more use of visual, .wholé-word
strategies than phonological processing when rending in English. Similarly, Wade-Woolloy
(1999) compared Japanese and Russian ESL learners and found that the Japanese speakers relied

more on their sensitivity to orthographic patterns than on phonological awareness skills when

decoding unfamiliar pseudowords.




Mosi of the aforementioned siudies exérnined phonological processing and word reading
skills in native English speakers and bilingual speakers. Although speiling tasks are often
included in studies of bilingual and ESL speakers as an additional measure of literacy, more
detailed analyses of spelling characteristics and predictors in these populations have been
' conducied relatively rarely. In one of the few spelling studies with ESL learners, Wade-Woolley
and Siegel (1997) found that ESL children spelled as accurately as native English-speaking
children despite poorei phonological awaifeness skills. Only' poor readers from both language
groups demonstrated significant spelling difficulties, and both ESL and English—speaking
| children appeared to rely on ‘similar underlying processes in spelling, namely pseudoword
decoding and phoneme deletion. However, the ESL participants in this study were from diverse
language backgrounds, and given the language-specific transfer effects seen in the reading

studies described previously, it might be expected that English leairne_rs with different home -
languages would also show differences in spelling performance. In fact, some studies have
provided converging evidence of these language-specific effects. For example, Fashola,.Drum,
Mayer, & Kang (1996) studied Spanish-speaking children learning ESL and found that their
spelling errors in English were largely consistent with the application of Spanish phonological
and orthographic rnles (e.g. substituting j for k), reflecting negative trans'fef from the L1.
Similarly, Wang and Geva’s (2003a) study revealed thaf Chinese ESL learners have difficulty

spelling English phonemes that are absent in Chinese, such as /6/ and /f/. Other studies of ESL

learners from non-alphabetic L1 backgrounds have demonstrated similar patterns in English
spelling as in 'reading; for exarnple, Holm and Dodd (1996) found that adult ESL learners from

Hong Kong performed more poorly on phonological awareness as well as pseudoword reading

and spelling tasks than those with an alphabetic L1, in spite of equivalent performance on real




‘word tasks. Wang and Geva (2003b) studied Cantonese-speaking children learning ESL and .
found the same effect of lexicality in spelling (i_.e; m“ore difficulty wifh pseudowords‘ that do not
have a lexical entry in the mental dictionary than with familiar real words), while also providing
evidénée of positive transfer of visual-orthographic processing skills when spelling |
unpronounceable words. Consistent with Haynes and Carr’s (1990) findings_in their feading
study,' thesé ;esults suggest that Chinese readers make use of visual, whole-wo;d strategies rather
than phohoiogical assembly when spelling English words. However, while these'resﬁlts are
suggestive of la‘nguage-'specific tranéfef effects, Wéng and Geva (2003b) also -propose that future
‘research should control for possible confounding factors by comparing the spelling skills of
bilingual groups from tw_ovdifferent language Vba(:kgrdunds.‘.' Very few studies to date have |
carried out such a. comparison, makihg it difficult to direétly assess the effects of exposure to
particular phonological and orthographic systems on Engiish speliing development.
Although ph(.)r_lol‘o.gical (and other processing skiils havé been the focus of a large Q_oiufne
of literacy research to date, the issue of oral language profiéienc_y is also important to consider in |
‘ étudics of bilingual populations. Research with monolingual chiidren has show_n that langﬁage
Comprehension and production abilities are correlated with later succéss in réading (e.g. Show,
Burns, &. Griffith, 1998), and children with language impairments have. been found to be at a
high risk fof developing 'readirig disabilities (Catts, Fey, Tomblin, & Zhang, 2002). The »s‘ame
relatidn_ship mighf be expected among bili_ﬁgual or ESL lea;ners with limited oral proficiéncy in
English; however, the literature to date prQVideS onl‘y partial support for this hypdthesié. On the
one hand, studies sucﬁ as Gottardo’s (2002) investigation of Spanish-speaking ESL children

have shown a significant correlation between English vocabulary-knowledge and English word

reading, and Manis, Lindsey, and Bailey (2004) found that language production skills in English




were correlated with later English reading in their Spanish-speaking English learners. By
contrast, Durgunoglu et al. (1993)-found that ESL learners’ oral proficiency skills in.either their

L1 or L2 were not predictive of English word reading ability, and Wade-Woolley and Siegel
(1997) dic-l' not find an effect of oral language ability on spelling f)erformance in their ESL
participants. Thus, the relationship between oral proficiency and literacy development in
bilingﬁal children remains unclear, and the influence of oral language skills on spelling
performaﬁce in particular has received relatively little attentibn to date. .
14  The present study

The preceding review suggests that bilingualism may affectv English spelling development
in different ways depending on the orthographic and phonological systems of the child’s other
language, in addition to his or her proficiency in English. In order to further examine the
spelling performance of bilingual children with different home languages, thié study will =~
compare the spelling.—related abilities (including oral proficiency, phonological,.awarenessl, and
reading) of Chinese-English and Tagalog-English bilingual childreh, as well és the skills of
monolingual English speakers. Chinesé and Tagalog have been éhosen because of differehces in
their relationships to English. Unlike English, Cﬁinése is a monosyllébic and tonal language.

Most Chinese syllables do not contain consonant clusters, and English phonefnes such as /[/, vl,

10/, /z/, and the voiced stops /b/,. /d/, and /g/ dd not exist in Cantonese, the particular language
chosen for this study (Holm & Dodd, 1999). In addition, final stops are absent in Cantonese, and
Cantonese speakers of English often fail to distinguish between voiced and voiceless stops in

syllable-final position (Killam & Watson, 1983). As previously mentioned, the Chinese

orthographic system also differs from that of English, in that the basic unit of Chinese writing,




the character, represents a monosyllabic morpheme rather than 5 phoneme'(DeFrancis, 1989;
Perfetti & Zhang, 1995). |
| By contrast, Tagalog shares the Latin alphabetic or'tho.graphy with English, meaning that
letter-phoneme mappings are used to assemble words. However,”Ta.galog has a more shallow
- writing system than English, as phonemes have a one-to—one correspondence with letters. The
ohly e){ception to this system is the glottal stop, a contrastive feature in Tagalog whi_ch is not
represented by a correéponding grapheme (Himmelmann, 2005). Tagalog also has some unique -
phonological characteristics: sounds such as /f/, /v/, /z/, 18/, and /tf/ are not present in the Tagalog
inventory, and consonant clusters only occur across syllable boundaries (except in borrowed
words or cOntractions). In additidn, there are no vowel-initial words in Tagalog (Himmelmann,
-2005). Compared with both Chinese and English, Tagalog is rich in m(_)rphology, and the -
g | frequent use of several affixes in combination results in many polysyliabic words (see
e Malabonge & Marineva-Todd, foﬁhcoming, for a review of the features of Tégalog)'. Although
Tagalog has not been included in cross-linguistic studies to date, its status as one of the fasies'e-
growing laﬂguage greups in Canada (Statistics Canada, 2002) makes it particularly relevant to |
the field of ESL research. |
‘Given the phonological and orthographic structures of Chinese and Tagalog as compared

with those of English, the processes affecting English seelling development in ESL learners from
~ these backgrounds may prove to be different. The potential i.nﬂﬁence of these two home
languages on English spelling development will be essessed by investigatin_gv the following
reéearch questions: | |

| : '(1) Are fhere differences between the three groups (Tagalog, Chinese, and English) in

their overall performance on English language, reading, and spelling measures?

10




(2) Are there differences in thé types éhd/or patterns of spelling errors made by each
group? |

(3) What factors (such as home 1iteracy experience, ofal-proficiency, phonological
awarenk‘:ss, and reading skills) are associated with spelling performance in the three

groups?

11




2 METHOD
2.1  Participants ,
The participants in this study were 41 Grade 1 sfudents from eight public eleméntary

schools in Vancouver (Sef; Table 1). Although 53 Studénts were originally recruited and tested;
12 children were 'removed‘ from the aaalyses- for various reasons: 5 students were excluded based
on language background factors; a furtheaS had been previously diagnosed with speech-
language; hearing, or cognitive impairments; and 2 students were excluded as outliers. 'Of the
remaining sample, 15 studants © giﬂs, V6 boys) were Cantonese—English bilin_guals, and their -

‘ mean age at the time of tésting was 6;10 (range = 6;5'—7;3).. A further 16> panicipants (8 girls, 8
boys) were Filipiao children who spoke both Tagalog and En'glish,‘ and their mean age at the
time of testing was 6;10 (range = 6_;5—7;4). The femaining 10 participants (6 girls, 4 boys) were

monolingual English-speaking children with a mean age of 6;11 (range = 6;5-7,3).

Table 1 Participant information

Language Group | Number of Participants | Age (Mean, Range)
Cantonese ‘ 15 (9 girls, 6 boys) 6;10 (6;5-7;3)

{ Tagalog - 16 . (8 girls, 8 boys) 6;10 (6;5-7;4)
English 10 (6 girls, 4 boys) 6;11 (6;5-7;3)

The bilingual chiidren were incladed in the study if parent reﬁoft indicated that either
Tagalbg or Cantonese was spoken in the home. Many of thé children (81% of »Cantone-se
speakers and 100% of Tagalog speakers) also spoke English with their families at tinies,.but in
all cases at‘ ieast two members. of the household (typically bpth parents) were rep'orted‘to speak to
the children in Tagalog or Cant_onese. Effofts were made to recruit_. children who also had some
literacy experience in Tagalog or Cantonese; this held true for a11 of the Chinese bilinguals but
not for all of the Tagalog speakers, and thus variations'in' hofna language aﬁd literacy experience

were instead considered in the analyses. For the monolingual English groﬁp,_ children were

12




included if their first and dominant le.mgua'ge was English and they had been no more than
~ minimally exl;osed to another language. As mentioned, ndne of the children included in the
'sample had been previously diagnosed with speech4language; hearing; or cognitive impairments.
2.2 Tasks
+ 2.2.1 Oral proficiency
| .As previously discussed, the role of oral language skills in litéracy development in
bilingual children remains poorly understood. in order fo examine the possible relationship
'betw‘een oral proficiency and spelling ability, the children’s language skillé were assessed using
two subtests of the Test of Language Development-‘Primary; Third Edition (TOLD-P:3;
Newcomer & Hammill, 1997). | |
Picture Vocabulary. In this task, the student was shown four pictures and asked to point t(v)' .
the picture corresponding to an orally presented vocabulary wad_(e. g. Show me ‘mirror’).
Grammatic Completion. The child was askéd to finish a sentence started by the examiner
(e.g. A lady likeé to drive. Every day she ______ ). For both subtests, one point was given
for each correct item and the percentage of crorrect responsés was calculated. Standard scores
were also obtained for analysis.
222 Phonologiclal awareness
Phonological awareness has consistently been foﬁnd to be associated with reading.and
spelling skills in English (e.g. Bradiey & Bryant, 1983; Adams, 1990; Sfuart & Masterson, 1992;
Share & Stanovich, 1995. Two subtests of the C.omprehensive Tést of Phonoloéical Processing
(CTOPP; Wagner, Torgesen, & Rashdtté, 1999) were a_dmjnistered to the cﬁildren to measure
these skills. The scorés of these two subtests can be combined to obtain a composite

phonological awareness score.
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Elision. In this phoneme deletion task, child'ri:n heard a \ivord and werel,-then askéd to say the -

word withpnt its initial consonant (e.g. ‘Say ‘l)allf without the _/b/); " |

Blending. Childfén heard words in small parts and n/ere then asked to put the parts iogether

to mal{e a whole word (e.g. What word do these sounds maké? Can-dy). The percentage of

correct items was calculated for each child; standard sCorés and Compdsite phonological

awareness scores were also obtained.
223 .Word reading

In their study of Grade 2 students, Wade-Woolley and Siegel (1997) found that reading
skill had a more significant influence on spelling performance than did ﬁrét language. In order
to control for their results, children Weré administered the reading subtest of the Wide R%inge
Achievement Test—3 (WRAT-3; Wilkinson, 1993). In this_task, they were asked to name 15
upper-case letters, and then to read words such as réd, animal, and spéll.‘ Both standard scores
and percentages of correct responseé were obtained for analysis. - |
2.2.4 Pseudoword reading
In Wade-Woolley and Siegel’s (1997) study, pseudoword decoding-was found to bé a

Significant predictor of real and pseudoword spelling for both ESL and nionolingual English
children._ To evaluate this finding, the students were asvk-ed toread a set‘ of pséudowords from the
word attacl< subtest of the Woodcock Language »Proficiency Battery———_Revised (WLPB-R;
Woodcock, 1995). This list cnntains words such as lish and snirk. Testing was continued until
the student missed an entire set of 6 items. One point was given for each correct item and the

percentage of correct items was calculated, along with standard scores for each child.
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2.2.5 . Real word spelling

In order to-evaluate children’s spelling abilities in English and their phonological and

orthographic kndwledge, children were administered a (iictation spelling test of 15 words (see

, AppendiirA). This list was based on Wang and Geva’s (2003a) énd Bear, Invernizzi, and
Johnston’s (2004) inventories, with some modifications due to the additien of the Tagalog group
and rhe lower grade level of the participants. The words contained several English orthogra;ihic_ '
factors that were found by Treiman (1993) to influence the spellings of Grade ‘1 students,
including digraphs (e.g. ship), consonant clusters (e.g. please), and word length (e.g. happiness).
The words were read once by the examiner, then given in the context of a sentence, and then read
again.

Three scoring systems were used for this task. First, the words were scored as either
correct or incorrect aecording to conventional English spelling rules, and the perceritage of
correctly spelled words was calc_ulated. Next, as in Wang arid Geva’s (2003&) study, a rating
scale was developed based on scoring systems devised by Libermén, Rubin, Duques, and

‘ Carlisle (1985), Mann, Tobin, and Wilson (1987), and Morris an‘d Perney (1984) in order to
determine each child’s developmental spelling level. These scales assign a score to each word
based on the number of phonemes represented ahd the level of orthograiphic re'presentation. As
Wang and Geva (2003a) point out, this type of system has been adapted and used in various
studies (e.g. Tangel & Blachnian, 1992, 1995) in order to evaluéte spelling development.‘ The
scale used here closely resembles Morris and Perney’s (1984) and Wang and Geva’s (2003b)
scale. The score for each word ranged from O to 5 points, and poinrs were awar(ied as described

in Table 2.
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Table 2 Developmental spelling scores

‘0 points A random letter string

1 point Any single consonant or vowel represented

2 points Initial consonant plus other segments :

3 points .| Phonetic stage spelling — initial and final consonants plus vowel (letter
name or substitution acceptable); one consonant in cluster may be
omitted ’

4 points Transitional stage spelling — basic orthographic patterns (e.g. CVCe);

' attempts to mark long vowels; both letters in consonant clusters; errors
on digraphs and doubling letters acceptable

5 points Correct spelling

Interrater reliability for this scoring system was established usiﬁg Cohen’s kappa
coefficient to measure agreement between two independent raters fér 20% of the words.
Reliability was found to be high (Cohen’s Kappa = 0.91).

Finally, the children’s error patterns were analyzed ih order to look for differences across

_ groups in terms df spelling strategies used and orthographic conventions that proved difficult.
Bear, Invernizzi, Templeto.n, ahd J éhnston’s (2004) error guide was modified to includé other .
error types that frequéntly occurred in the spelling samples, resulting in the 12 mutually

exclusive error categories shown in Table 3.
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Table 3 Spelling error categoties

Example

Error Type Definition
th - Phonologlcal Substitution of f for th (representing /0/ teef for teeth
| error phoneme) : o

Other consonant Substitution of one consonant for another - baby for bappy

substitution (other than f for th) : ' fip for ship

Digraph error Wrong letter sequence, missing letter or elefant for elephant
: phonetic error in digraph stikc or stik for stick

Morphological Spelling according to sound rather than wantid for wanted

error morphological rule, or omission of morpheme dogz or dog for dogs

Consonant cluster | Omission, substitution, or insertion of letters wated for wanted

error , in a consonant cluster fulying for flying

Short vowel error | Substitution of one short vowel for another pat for pet

Long vowel error

Incomplete or incorrect representation of long
vowel

ples for please
teath for teeth

Vowel Omission

Missing vowel (each missing vowel counts as
one error)

hm for home

Consonant

Missing consonant (each missing consonant shi for ship
Omission counts as one error)
Insertion Adding-a letter (each inserted letter counts as | hokm for home
’ ‘one error) : ' .
Other Any other error not included in the above wnated for wanted

' categories, €.g. sequencing errors, letter

reversals, other rule violations, etc

happyness for happiness

No Response

No response given

A single word could contain more than one of these error types: for example, tef for teeth

would have a long vowel error (e for ee) and a th-phonological error (f for th) and would be

recorded as having two errors. The numbers of all types of errors in the. spelling samples were

counted and presented as a raw score for number of errors made. In addition, total numbers for

each error type were calculated for every student in order to examine error patterns across

groups. Two independent raters scored 20% of the data and interrater reliability was found tobe

high (Cohen’s Kappa = 0.89).
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2.2.6  Pseudoword spelling

Lexicality, or the presence of a lexical entry in the ‘mental dictionary’, was found to
affect the spelling accuracy of both ESL and monolingﬁal English speakers in Wade-Woolley
and Siegei’s (1997) study. In addition, Wang and Geva (2003b) found that Chinese ESL
children performed more poorly than English children when spelling-pseﬁdowords,-in spite of
equivalent accuracy with real words, and studies of Chinese adults have found similar patterns in
their reading and spelling in English (e.g. Haynes & Carr, 1990; Holm & Dodd, 1996). In order
to assess these potential effects of l_eXicality, twelve pseudowords were dictated to the children
(see Appendix B). Following the procedure used by Wang and Geva (2003b), the child was
introduced to a doll named Nupi and told that he was frdm Neptune. The doll wanted the child
to try to learn some Neptunese, so he was going t‘o say some Neptunese words and have the child
write them down on a piece of paper. One practice item was given.

This list was .des‘igned to_resémble the real word list in terms of fac;tors such as consonant
clusters, digraphs, morphemes, and word length. As in the real word speliing task, three scéring
systems were used to evaluate the children’s perfoi‘mance on this test. First, each pseudoWord
was scored as correct if a correct pronunciation couid be derived from the spelljng, and if the
word conformed to English spelling rules. For ex‘ample, spelling of thé word /kaegz/ as kagz
would be considered incorrect because English words ending with thé /z/ sound after a consonant
(typically plurals or third person singular verbs) are spelled Witﬁ s (e.g. dogs, tugs). Althbugh it
is recognized that pseudowords have no designated spelling, and thus phonetic spellings (such as
kagz for /kegz/) could also be considered correct, these types of spéllings were counted as
incorrect in the present study in order to maintain consistency between real bwords and

pseudowords in terms of error types. Correct scores were added and the percentage of correctly
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sr)elled itema was calculated. Next, the deveiopmental spelling scoring system was also used
with this pseudoword list, and point values between 0 and 5 were assigned to each word. Two
raters scored 20% of the data and interrater reliability was found to be high (Cohen’s Kappa =
0.90). Finally, errors were counted according to the error category system described above, and
high interrater reliability was achieved for this measure as well (Cohen’s Kappali 0.89). |

227 Confrontation pseudoword .spelling

In order to examine the children’s visual-orthographic memory for written words, as well

‘as their reliance on phonological recoding when faced with novel letter strings, Wang and

Geva’s (2003b) confrontation pseudoword spelling task was administered. The child was
introduced to the Neptunese doll, Nupi, and as in the pseudoword spelling task, the child was

told that Nupi wanted him or her to try to learn some Neptunese. In this case, however, the child -
“was told that Nupi would show the child some words in Nentunes‘e and ask the child to write
them down on paper. The ehild was _shown a string of _letters on an index card for 2 seconds-and
then asked to write tne- word down. One practice item was_provided,,and there were 12 test items -
in total; six of the words were orthographically legitimate and pronounceable, while the other lsix
were orthographically illegitimate, unpronounceable letter strings (see Appendix C). .

Wang and Geva (2063b) designed this list to be controlled for ortho.graphic and
phonological complexity (using two consonant digraphsb, sh and th, and one consonant cluster,
st), as well as. for visual similarity between the pronounceable and unpronounceable items
(replacing the vowela in the pronounceable words with visually similar consonants in the
unpronounceable litems). Asin Wang. and Geva’s (2003b) study, it was predicted that children
who relied on visual processing in spelling (more specifically, the children who had been

exposed to Chinese) would perform equally well with pronounceable and unpronounceable

19




words, Wh_ilé those who used phonolsgical recoding (hypothesized to be the Tagalog and
_ English-speaking children) would have more difficulty spelling the unpronounceable lettér _
‘strings. The children’s spelling of each word was scored as either correct or incorrect, and the
percentage of correétly spelled items was calculated. To allow for comparisons between
’ performartce on pronounceable and unpronounceable letter strings, separate percentage correct
séotes Were also calculated for these two groﬁps of items.
' 2.3 Procedures

Prior to testing, detailed background questionnaires were sent to eat:h child’s primary
caregiver(s) in order to establish the circumstances and intensity of both home language ahd
English use outside of school, as well as the fanﬁly’s socioeconomic status (see Appendix D).
At the etld of the spring term of Grade 1 (April — June), each child participated in two 30—mint1te '
sessions in which vstandardized and experimental tasks of phonoldgical awareness, oral
‘proficiency, reading, and spelling were administered in English. The sessions were conducted by
a native English speztkcr (either the author or a trained research assistant), and the two sessions
took place on different days. The tests were administered in a'fi.xed order within the sessions

(see Table 4), and the order of the two sessions was counterbalanced across the participants.

Table 4 Test types and order

Session 1 Session 2
1. Real Word Spelling _ 1. Confrontation Pseudoword Spelhng
2. Pseudoword Spelling ' 2. CTOPP: Elision
3. TOLD-P:3 — Picture Vocabulary 3. CTOPP: Blending Words
4. TOLD-P:3 — Grammatic Completion 4. WRAT-3 — Reading
: . ' 5. WLPB-R — Word Attack
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3 RESULTS

Because the main focus of this study was to c;xanljné group differences in language and
literacy skills, the three groups were first compared in térms of their overall performance on
these measures. Next, patterns in the children’s spelling perforniance were examined, including
the effects of lexicality, presentation mbdality, and orthographic legitimdcy on spelling, as well
as the developmental spelling and error scores. Finally, correlations between various skills and
backgroﬁnd factors and the reading and spelling measures were explored. Raw and/or
percentage scores were used instead 6f standard scores for all comparisons between groups, in
order to avoid bias against the bilingual groups due to standardization with monolingual English
speakers. However, standard scores were included and discussed in some cases when considered
relevant.
31 Group comparisons across measures

The means and sfandard deviations of the childrgn’s overall scores on each oral ldnguage,
phonological awareness, reading, and spelling test are shown in Table 5. For the standardizéd
tésts, both raw and standard scores are provided, while percentage scores are provided for fhe

Spelling tests.
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~Table 5 Summary statistics for oral proficiency, phonological awareness, reading, and spelling
tasks across groups (means and standard déviations)

Test Chinese - Tagalog English
' (n=15) (n=16) (n=10)
_ Raw | Standard | Raw | Standard | Raw | Standard
TOLD-P:3 Picture Vocabulary 12.73 8.20 15.44 9.81 | 20.10 12.60
' (3.96) (2.40) (3.85) (2.17) (3.73) (2.63)
‘| TOLD-P:3 Grammatic Completion | 5.93 4.73 11.88 7.56 17.90 9.60
N ' (6.82) (3.75) (6.76) (3.01) (3.04) (.843)
CTOPP Elision 6.80 9.80 9.13 11.06 8.30 10.30
_ : (2.15)| (1.47) (5.62) (3.40) (3.68) (1.89)
- | CTOPP Blending 887 | 993 1144 | 1144 | 1050 | 10.50
' (2.26) (1.34) 294) | 1.97) | (2.84) (1.35)
‘WRAT-3 Reading 23.67 106.87 | 28.75 121.06 | 2640 | 111.80
. (3.33) (9.98) (485 | (12.79) | 4.81)| (12.98)
WLPB-R Word Attack 6.47 107.47 12.00 118.06 | 7.00 107.10
, 4.31)| (11.41) |(6.73) | (10.80) | (4.19) (8.49)
Real Word Spelling (%) 46.67 57.08 ' 50.67
: , (21.97) (28.59) (23.35)
Pseudoword Spelling (%) 26.00 41.25 41.00
(18.44) (27.54) (20.79)
-| Confrontation Pseudoword 58.33 59.90 55.00
Spelling (%) ' (22.27) (27.08) - (24.60)

Note: TOLD-P:3, Test of Language Development-Primary Version 3; CTOPP, Comprehensive
Test of Phonological Processing; WRAT-3, Wide Range Achievement Test Version 3; WLPB-R,
Woodcock Language Proficiency Battery—Revised. Standard deviations are in parentheses.

A series of analyses of variance (ANOV As) and multivariate analyses of variance
(MANOVAs) were conducted on the measures listed in Table 5, with language group as the
independent variable. The results of the ANOVAs and those of post-hoc testing are discussed in
greater detail below for each skill ar’e_a tested. Although staﬁstically significant results are
highlighted, it is recognized that the small sample size may héve affected these calculations; for
this reason, trends and »patterns in the data are emphasized over statistical _significance in the
discussion. Separate ANOVAs wefe also carried out with gender as the independént variable,
but tﬁe results did not reveal any relevant gender-related differences, and therefor‘e'this wés not -

included as a between-subjeéts variable in subsequent analyses.
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3.1.1 Oral proficiency

Significant differences were found between lgnguage groups on both measures of oral
proficiency: Picture Vocabulary, F (2, 38) =10.95, p < .‘001,Aand Grammatic _Completi'on, F (2,
38) = 11.67, p < .001. Post-hoc Tukey’s honestly Significant.difference (HSD) tests éhdwed that
for the Picture Vocabulary test, the English monolingual group perfOrmed significantly better
than both the Chinese and Tagalog bilingual groups. On the Grammaﬁc Completion test, the -

English group again outperformed both the Chinese and Tagalog groups, and thé Tagalog group

| also scored significantly higher than the Chinese group. In terms of standard Scores, the two
bilingual groups fell within the normal range of 8 to 1'2 on.the Picture Vocabulary test, while the
English group scored slightly above average. On the Gramfnatic Completion test, the English.
group scored within the average range, while both bilingual groups’ scores fell more than one
standard deviation b¢loW the mean.
3.1.2 Phonological‘ awareness ,

The groups did not differ in their performance on thé Elision .task, but group differeﬁéeé
Were evident in the Blending scores, F (2, 38) = 3.60, p < .05. Pést-hoc Tukey’s HSD tests
rvevealed. that the Tagalog group obtained significantly higher pércentége scofes on the.Blending
task than the Chinese group, while the English gfoup’s écores did not differ si:gnific‘antlwarom
either the Tégalog or the Chihese groups. The standard scores showed that all ihree groups’
performance fell within the avérage range of 8 to 12.
3.1.3 Reading

A main effect of language group was found on the WRAT-R Reading subtest, F (2, 38) =
| 5.31, p <.01. Post-hoc Tukey’s HSD tests showed significant differences b_between the Tagalbg

~ and Chinese groups; the English group’s scores did not differ significantly from those of the two
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bilingual groups. Significant differences were also found between groups on the WLPB-R Word
Attack fest, F (2,38)=4.81, p < .05. Post-hoc Tukey’s HSD tests sﬁowed that the Tagalog
group again outperformed the Chinese group, while the English group did not significantly differ
from the (.)'thers. The standard scores on the WRAT-R Reading test showed that the Tagalog
group performed in the above-average fange, while the Chinese and English groups |
demonstrated high average performance. S‘imilar patterns were found in the children’s results on
the Word Attack test, with the English group also scoring slightly above aVerage on this task.

As previously discussed, studies with Chinese ESL-learning adults have found evidence |
of a lexicality effect in reading, in that Chinese speakers tend to have rel.atively greater difficulty
with pseudowords than with real words when compared to native English speakers (e.g. Haynes -
& Carr, 1990; Holm & Dodd, 1996). In order to .investigate these findings in school-aged
bilingual population, a repeated measures ANOVA was conducted with langu‘age group as the
between-subjeets vafiabie and lexicelity (real vs. pseudewords) as the within-subjects vafiable.

A main effect of lexicality was found [F (1, 38) =85 .044,- p <.001], indiceting that all children
found it easier to read real words than pseudowords (see Figure i). There was also a rnain. effect
of language group [F (2, 38) = 5.089, p < .05], as well as a signiﬁeanf interaetion between
language groﬁp and lexicality [F (2, 38) = 4.030 p < .05]. Post-hoc testing showed that the
Tagalog chiidren outperformed the Chinese participants on real-word reading, while scoring

higher than both the Chinese and English groups on pseudoword reading.
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‘Figure 1 The effect of lexicality on reading performance across groups

WRAT-R Reading
BEWLPB Word Attack

Mean Percent Correct

. Chinese o Tagalog - English
Language Group

3.1.4 . Spelling
No significant differences were found between groups in terms of real w.ord spelliﬁg‘ [F
(2,38)=.678,p> .Sj, pseudoword spelling [F (2,. 38) = 2.07, p > .05], or confrontation
pseudowofd spelling [F (2, 38) =.121, p > .05] scores. However, furthvevrb analysis of the scores
and error patterns across groups on the three spelling tests was conducted and fhe results are
~discussed in the folldwing section.
32 Paftems and types of errors on spelling measureé
in 6rder to explore potentiai‘pattems in the children’s spelliﬁg pérformance, several‘
additional analyses were conducted. Differences in spelling accuracy on the real and
- pseudoword spelling tests were examined td look for possible effects of léxicality, and the effect_.
of rnociality of presentation of pseudowords Was evaluated by cofnparing performance on the

dictation and confrontation pseudoword spelling tasks. In addition, the groups’ scores on
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orthographically legitimate and illegitirqate itéms on the confrontation pseudoword spelling test

were compared to examine the effects of orthographic legiﬁmacy. Finélly, the gfoups’

developméntal spelling scores and frequencies of error types were also compared.

3.2.1 Lexicality and spelling performance

Wang and Geva (2003b) found that unknown pseudowords were moré difficult for

children to spell than familiar real words, and that Chineée children performed significantly more
‘poorly than English children when spelling pseudowords. In order to examine this potential

lexic.ality effect, a repeated measures ANOVA was conducted with language group as the

between-subjects variable and lexicality (real vs. pseudowords) as the within-subjects variable.

A main effect of lexicality was found [F (1, 38) = 21.841, p < .001], indicating that all of the

children were better able to spell real words than pseudowords (see Figure 2). However, the
effect of language group was not.significant (F(2,38)=1417,p ‘> .05), nor was-the interaction
| between language group aﬁd lexicality (F (2, 38) = .855, p > .05), sugges’ting‘that bilingual and.
native speakers benefited to the same extent by the presence of lexical entries when performing
spelling tasks. This pattern differs somewhat from that found in reading performance: as
previously discussed, the Tagalog-speaking chiidren were nbt as disadvantaged on the
pseudoword reading task as the other gfoups, while in spelling all threé groﬁps struggled with
pseudowords. However, a potential trehd in the same direction is apparent in Figure 2; although
the interaction was non-significant, it appears from the graph that that Chinese group had

relatively more difficulty with pseudowords compared to real words than the other two groups.
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Figure 2 The effect of lexicality on spelli'ng performance across groups
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3.2.2 Presentation modality and si)elling performance

In Wang and Geva’s (2003b)-study, six of the items in the confrontation spelling task
were also used in the dictation pseudoword spelling task, allowing‘the authors to examine the
effect of presentation modality.(visual vs. auditory) on the ehildren’s ability to spell these items.
Their results showed that the Chinese ESL children benefited more than the English children
from visual presentation of the pseudowords. Alihough the items used in these two tasks ip the
present study were not identical, a similar analysis was carfied out in order to look for evidence
of visual strategy use in the Chinese group. A repeated measures ANOVA} was 'Co_nducted With
language group as the between-subjects variable and presentation modality (visual vs. auditory)
as the within-subjects variable. A niain' effect of presentation modality was found- [F (1, 38) =
30.336, p < .001}, indicating that all of the chiidren had more difficulty with the dictetion

pseudoword spelling task. No significant effect of language group was found, and the
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interaction between language group and presentation modality was also non-significant.
However, it appears in Figure 3 that the Chinese group may have been slightly more
disadvantaged by auditory presentation than the other two groups; further research is needed to

investigate this poténtial trend, as it may provide further support for Wang and Geva’s_(2003b)

findings..

‘Figure 3 The effect of presentation modality on spelling performance across groups
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3.2.3 Orthographic legitimacy and spelling performance |

In Wéng and Geva’s (20035) study, Chinese children were fouhd to perform better than
English children Whén spelling both orthographically legitimate, pronounccéblé items and
orthographically illegitimate, unpronouric_eable lettér strings. In addition, tﬁe difference between
accﬁracy scores in spelling legitimate and illegitimate itemé was much greater in the English

group than in the ESL group. In order to evaluate these findings, the groups’ scores on
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legitimate and illegitim_ate items in the confrontation pseudoword spelling task were compared

(see Table 6 for means and standard deviations).

Table 6 The effect of orthographic legitimacy on spelling in the three groups (means and
standard deviations) :

Chinese (n = 15) Tagalog (n = 16) English (n = 10)

Legitimate (%) 73.33 (25.04) 76.04 (31.60) 70.00 (26.99)

lllegitimate (%) 43.33 (25.82) 43.75 (26.44) 40.00 (27.44)

A repeated measures ANOVA was conducted with language group as the between-
~ subjects variable and orthographic legitimacy as the within-subjects variable (legitimate vs. -
illegitimate).' The results showed a inain effect of orthographic iegitimaey (F(1,38)=69.712,p
< .001). Overall, participants performed better when spellihg legitimate pselidowords than
illegitimate items. However, contrary to Wang and Geva’s (2003b) findings, significant effects
were not found With respect to language group (F (2, 38) = .‘121, p> .5) oi the interaction
between language gfeup' and orthographic legitimacy (F (2, 38) =.048, p > .5) (see also Figure

4).
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Figure 4 The effect of orthographic legitimacy on spelling performance across groups
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324 Developméntal spelling scores
As described previously, a developmental scoring system was used to ‘fu_rthef analyze the
children’s spelling performance ‘on the real and pseudoword spelling tests. Table 7 summarizes
- the means and standard deviations for each group using this scoring system.

Table 7 Developmental scores for real and pseudoword spelling across groups (means and
standard deviations)

Chinese Tagalog English

(n=15) (n=16) (n=10)
Real Word Spelling — 76.44 85.17 82.53
Developmental Score (%) (17.74) (13.31) (11.37)
Pseudoword Spelling — 66.80 75.25 78.20
Developmental Score (%) (15.60) (17.33) (9.26)

As with the absolute scores for each spelling test, separate one-way ANOVAs were
conducted using the developmental scores and no significant differences were found between

groups for either feal words (F (2, 38) = 1.40, p > .05) or pseudowords (F (2, 38) =2.03,p >
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.05). However, the Chinese students tended to obtain lower scores than both of the other groups
on these two tests. In order to look for further differences, the children’s performance on each
word was also examined, and Figure 5 summarizes the three groups’ developmental scores on

the 15 real words tested.

Figure 5 Developmental spelling scores for each word in the real word spelling task

—e— Chinese

—a— Tagalog

—— English

Mean Developmental Spelling Score

From this graph it is evident that all of the children had more difficulty with léngér _
words. Hc;Wever, there are also some differences across gfo_ups: the Tagalog group and the
English group performed similarly on moét words, obtaining scores above 4 points on moét |

| single-syllable words and above 3.5 points én longgr items. The Chinese gfoup, dn the other
hand, showed particular difficulty relative to the other two groups with lqnger words such as

wanted, elephant, and please, scoring below 3 points on these items.
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This process was repeated for the words used in the pseudoword spelling task; see Figure

6 for a summary of the three groups’ performance on each pseudoword.

Figure 6 Developmental spelling scores for each word in the pseudoword spelling task
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This graph shows similar group trends in pseudowdrd spelling as in the real word task:
the Tagalog—speaking children scored similarly to the English gréup on most pseudowords, while
the Chinese group generally scored lower than both of the other groups. In particular, the
Chinese-speaking children exhibite.d. difficulty with Single-syllable items such as sheb and stin,
as well as polysyllabic items such as otikast.

3.2.5 Error analysis
In order to further examine group differences in spelling performance, a third t'ypc' of

analysis was conducted for the real and pseudowords spelled. As described previously, the
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children’s errors on each word were classified into 12 mutually exclusive catego.ries.‘ The
frequenéy of one error type, morphological eITors, was coﬁsidered likely to differ beiween the
real and pseudoword tests, since the children' may not nécessarily have interpreted the éea' and —s
endings in the pseudowords kags and munted as constituting .inﬂéct_ions. To evaluaté thié
possibility, a repeated measures ANQVA was conducted for the frequenéy of morphological
errors on these two inflections (—ed and —s), with language group as the between-subjects
variable énd-test type (real vs. pseudowords) as the within-subjects factor: No :significant main
effects of test type or language group were found, nor was the interaction between test type and |
.language group significant, suggesting that children in all three groups were equally likely to
make morphological errors on real and pseudowords. Since the other error fypes'were also
considered equally likely to occur on either task, fhe total frequency of errors on the two tests

combined was calculated for each group (see Figure 7).

Figure 7 Total spelling errors for each group (real and pseudoword tests combined)
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Separate one-way ANOVAs were conducted for each error type, and a significant
-difference was found for th-phonological errors (i.e. substituting ffor th), F (2,38) - 5.16,p -
.01. Post-hoc Tukey’s HSD tests revealed that the Chinese gioup made significantly more
phonological errors on the /68/ sound than both the Tagalog group and the English group. Other
patterns in the error types across groups, although not statistically significant, aie wt)rth noting:
Chinese .children frequently omitted letters, and all participants had particular difficulty with
‘vowels (both short and long), consonant 'clust.ers, digraphs, and inflections.
33 Correlations with reading and spelling performance
In orcier to explore possible associations between litefatcy abilities and other skills and
baickground variables, Pearson correlation coefficients were calculated sepaiately for.each
~group.! Developmental scores for the real and »pseudoword spelling tests were used for the
correlations, as well as the raw scores for orthographically legitimate and illegitimate items on
the confrontation pseudoword spgllirig test, as these were considered more sensitive than the
overall accuraéy scores in measuring spelling performance. The results for each subset of factors
are discussed below. | |
"~ 33.1 Oral proficiency

The relationships between the two oral proficiency measures (Picture Vocabulary and

! Because of the large number of correlation analyses conducted, the Bonferroni correction was
applied in order to control for Type I error (Aron & Aron, 2003). However, with a resultant p-
value of less than .001, virtually none of the correlations remained significant, suggesting that

the correction may have increased the potential for Type Il error. For this reason, correlations
significant at the original levels of .05 and .01 are highlighted in the tables. However, due to the
small sample size, it was felt that the magnitude of the correlations was more relevant than their
statistical significance, and moderate to high correlations are therefore emphasized over ‘
significance in the discussion of the results.
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-Grammatic Completion) and performance on the three spelling measures is summarized for each
group in Table 8. No relevant correlations were found in any of the gfoups: no strong
S :

correlations were found for the Chinese-speaking children, while the only significant correlation

in Tagalog and English groups was between Grammatic Com_pletion and pseudoword spelling.

Table 8 Correlations between oral proficiency and speiling performance by group

Measure ' Real Words Pseudowords Confrontation . Confrontation
o Developmental - Developmental  Spelling ' Spelling
Score . Score Legitimate Items Illegitimate Items
v ‘ . Chinese (n = 15) .
Picture Vocabulary 296 - 228 . 344 -.182
-Grammatic Completion 406 - .166 ’ 086 .146
» Tagalog (n = 16) ’
Picture Vocabulary - .468 491 v 247 247
Grammatic Completion 380 .601%* 214 312
English (n = 10)
Picture Vocabulary .014 ‘ 263 : 125 -.080
Grammatic Completion .570 o .641% .389 009

#*, Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is 'sigpificant at thel 0.05 level (2-tailed).
As previously diScussed, several studies with monolingugl and bilingual populations have -
| alsb explored the '.relationship between oral proficiency and other literacy-rélated rrieasures,
including phonologicél awareness and reading skills (e.g. Manis, Lindsey, & Bailéy, 2004; Snow
et al., 1998). In order to explore these poséible associations, correlations weré._calculated |
between the‘se scores in the three groups (see Table 9). Eoth oral p_roficiency measures were
modefately correlated with Elision scores in the Tagalog group, while performance on the
receptive vocabulary test was significantly correiated with both reading taské. By contrast, only
. one moderate correlation was found in the Chinese group (between Picturé Vocabulary and |

. Elision), and no relationships were found in the English group.
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Table 9 Correlations between oral proficiency, phonological awareness, and reading

Measure Elision Blending WRAT-3 WLPB-R Word
' - - Reading  Attack
_ Chinese (n = 15) ~
Picture Vocabulary 625% - .467 - .307 171
Grammatic Completion | .048 . .263 144 -.004
o ' Tagalog (n = 16) _ ‘
~ Picture Vocabulary : 639%* 435 .546* 541
Grammatic Completion .637** 254 357 - .327
o - _ English (n = 10)
Picture Vocabulary 168 121 152 -.206
-Grammatic Completion’ 490 © 406 627 323

**_Correlation is significant at the 0.01 level (2-tailed).
- *_ Correlation is significant at the 0.05 level (2-tailed).

332 Phonplogical awareness
Table .10 provides a Sumrhary of fhe correlations betWéen phonological awareness
measures and spelling performance. From these results it appears that phonological awareness is -
correlated with some aspects of spelling in all groups. However, some .group differences are aiso
appa&eni: for the C.hinese group; phonological aWareness skills are moderately correlated with
only pseudoword spélling and the legitimate items on the confrontation pseudoword spelling test,

while these skills are correlated with all spelling measures in the Tagalog and Ehglish groups. -

Table 10 Correlations between phonological awareness and spelling measures by group

Measure Real Words Pseudowords Confrontation Confrontation

Developmental Developmental - Spelling Spelling

Score Score Legitimate Items  Illegitimate Items
: Chinese (n = 15) o
Elision .506 .569* : 647** .039
Blending 409 ' 371 A ., 249
| _ Tagalog (n = 16) _
Elision - .518%* . .505% .600* ' 566*
Blending ” .605* - .650%** ' - .574* ' 323
s -English (n = 10)

Elision - 786%* 480 510 674%
Blending 402 .698* 798%** .166

**_ Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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. Phonological awarenessﬂhas consistently been shown to be asso@iated with réading» ébility
in both monolingual (e.g. Bradley & Bryant,.1983;-Share & Stanovich, 1995) and biiingpal (e;g.'
Chiappe, Siegel, & Gottardo, 2002; Le_;saux & Siegel, 2003) popﬁlations. As'shown in Table 11,
this finding was replicated in the present study: across éll three gfoups, at least one of the two |
phonological awareness scores was ﬁloderately to highly correlated with both real and.

pseudoword reading measures.

_ Table 11 Correlations between phonological awareness and reading measures by group

Measure | . WRAT-3 Reading WLPB-R Word Attack

B : Chinese (n = 15) .
Elision : 570* J22%*
Blending . 287 234

: Tagalog (n = 16) :
Elision J703** ' 625%*
Blending - .545%* : .616*

: English (n = 10)

Elision S T95H* ' 134*
Blending ' 236 : .290

**_ Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Because some of the errors examined in the spelling analyses may have been related to
children’s phonological skills, correlations‘between phonological awareness aﬁd speliipg error
types were also examined (see Table 12). Acrbss all thrge groups, phonologicél awareness
séores_ were negatiVély corrélated with letter omissions, as well as with overall error frequencies.
In the Tagalog and English groups, phonological awareness was also ne_'gativ_ely c_orrelated With

consonant cluster and insertion errors.
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Table 12 Correlations between phonological awareness and spellirig’ ei'ror.types

Measure

Total Errors
th - Phonological
Digraph
Other Consonant Substitution
Morphological
Short Vowel
Long Vowel
Consonant Cluster
Vowel Omission
~ Consonant Omission
Insertion -
Other
-No Response

Total Errors
th - Phonological
Digraph
Other Consonant Substitution
Morphological
Short Vowel
Long Vowel
Consonant Cluster
Vowel Omission
Consonant Omission
Insertion

_Other
No Response

Total Errors
th - Phonological
Digraph

Other Consonant Substitution

Morphological
Short Vowel

Long Vowel
Consonant Cluster
Vowel Omission
Consonant Omission
Insertion

Other

~ No Response

Elision - | Blending
Chinese (n =15)
-.562% -423
-376 . =167
-458 -403
-.509 -.361
-.446 -442
.003 420
.384 262 .
=313 -117
-.601* -561*
-.197 -.087 .
.009 -.300
-.020 -.034
-.133 -.018
Tagalog (n =16) -
-571% L -.633%*
-.148 -.402
-.101 -.189
-.090 -311
-.405 -.523%*
-.200 .002
-.359 -.196
-.618%* -.523% -
-.449 -.604*
-.248 -462
-.582% -.389
-.450 -.632%*
=217 -018
English (n =10)
-.729% -471
N/A N/A
-.700* -.308
.029 -.334
-.604 . -.255
- =506 -.144
-464 228
-722% -.530
-.380 -734%
-456 -329
-.647* -.681*
~.268 .190
N/A N/A

. **_Correlation is significant at the 0.01 level (2-tailed). -

*_ Correlation is significant at the 0.05 level (2-tailed).
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3.3.3 Reading

The relationships between real and pseudoword reading and the.various spelling
measures are summized in Table 13. As expected; there were strong associations betwéen
reading and spelling measures across all three groups; in the Tagalog group, thesé associations

also extended to the confrontation pseudoword spelling test.

Table 13 Correlations between reading and spelling pefformance by group

Measure Real Words Pseudowords Confrontation ~ Confrontation
Developmental Developmental Spelling Spelling
Score Score Legitimate Items Illegitimate Items
_ ' , Chinese (n = 15)
WRAT-3 675%* T759%% S557* .194
Word Attack .560* 708** 444 ' 051
Tagalog (n = 16) :

WRAT-3 T74%* .602% 2T .585*
- Word Attack 189%* .603* JI52%* .593*
: , English (n = 10) .

WRAT-3 , 930%* .661* 516 _ ' .384
Word Attack .849%* .567 442 .306

**_ Correlation is significant at the 0.01 level (2-tailed). .
- *, Correlation is significant at the 0.05 level (2-tailed).

5.3.4 Background factors

Informati;)h from the backgroﬁnd questionnaires completed by each child’s parents or
guardians was also considered in the analysis_. Several of the factors examined are those that
have been found to be relevant to litc_racy aéquisition in several studies, 'including mother’s level
of education, number of books in thé home, and frequency of reading at homé (Payne,
Whitehurst, & Angell, 1994; Snow et al., 1998). In addition, factors specifically relevant to the
bilingual children’s language and liieracy experiences we'rc also included, such as. age of -

acquisition of English, length of residence in Canada, language dominance, parents’ degree of
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satisfaction with the child’s language skills in both languages, and frequency of i'eading in the.

home language. Table 14 shows the group means for each of these variables.-

Table 14 V_Meanvalues for background variables by group

. ~ Chinese Tagalog English
| Variable (n=15) (n = 16) (n = 10)
Mother’s Education (avg. level Secondary " Post-secondary Some post-
completed) ’ secondary
Age of Acquisition of English - 3.80(1.15) 1.58 (1.10) . A -
(years) . L '
| Length of Residence (years) - 6.17 (1.75) 5.05 (2.77). ==
Dominant Language® .73 (.594) 1.56 (.629) ' --
Parents’ Satisfaction with 3.36 (1.22) - 2.38 (1.66) -
“child’s English skills B
Parents’ Satisfaction with 3.36 (1.15) 429 (.726) .-
child’s home language skills” 5 : ’
# of English books inthehome | =~ 10to25 | . 10to25 More than 25
# of home language books in 1to 10 None --
the home - ’ N _
Frequency of reading in English 1to 2 days a Almost everyday | Almost everyday
: week : :
Frequency of reading in the 1to 2 times a Never ' --
home language ' month

Note: For all ordinal variables (mother’s education, number of books in the home, frequency of
reading in English and the home language), the information provided reflects the group average.

" For scale variables (age of acquisition, length of residence, parents satisfaction with English and
home language skills, language dominance), group means are listed along with standard
deviations in parentheses.

?For the language dominance variable, 0 = dominant in home language; 1 = equlvalent in
English and home language; 2 = dominant in English.

® For the satisfaction variables, parents were asked to rate their satisfaction with their child’s
skills in each language on a scale from O (not satisfied at all) to 5 (very satisfied).

Correlatlons between these factors and the children’s spellmg performance are
summarized in Table 15. These analyses revealed very few assomatlons between background
- variables and performance on the spelling tests. No significant correlations were found in the

- English group, but the correlations between mother’s education level and most of the spelling

measures were found to approach the moderate degree in this group. For the Tagalog children,

40




- parents’ degree of satisfaction with their child’s Ehglish skills was associated with performance -

\

on all spelling tests. Correlations between these background variables and reading performance

were also calculated, but no relevant associations were found. -

Table 15 Correlations between background factors and speHing performance by group

Measure Real Words Pseudowords Confrontation Confrontation
Developmental Developmental Spelling Spelling -
Score Score Legitimate Items Illegitimate Items
: Chinese (n = 15) R
Mother’s Education /186 246 -.007. - =256 .

- Age of Acquisition 445 S521%* 174 434
Length of Residence -.285 -.287 172 -213
Dominant Language .048 -.099 .128 .109
Satis. with English 016 L117 -.049 -021
Satis. with Chinese -.361 -.202 -372 -.142
# English books - =220 -.307 - -.120 - -.286
# Chinese books -.100 .004 -.188 -.020
Freq. Eng. Reading -.425 -457 -.234 -.636%
Freq. Chin. Reading -.136 -.163 -.231 -.299

| ' ~ Tagalog (n = 16)

Mother’s Education 203 076 -.040 223

Age of Acquisition 295 359 339 - 481

Length of Residence 271 151 264 - .149 .

Dominant Language .044 .102 .052 -.042 -

Satis. with English CUT20%% 587 .548* 528
_ Satis. with Tagalog -.058 .089 -088 -.284

# of English books - -.089 -.037 - -.059 - -.044

# of Tagalog books -.034 -.366 .090 .092

Freq. Eng. Reading -.249 - -.260 -.107 . .109

Freq. Tag. Reading -.112 -.581% . .002 . -.012

| - o ~ English (n = 10) _

Mother’s Education .185 431 395 430

# English books 037 311 .043 -.128

Freq. Eng. Reading -.457 .008 043 -.341

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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4 DISCUSSION
4.1 Summary of findings |
| The results of this study suggest that there are iﬁlportant differences in how chiidren from
different iénguage backgrounds approach spelling and reading iﬂ English, as well as‘some-
similarities across groups. The findingé that are of particular interest pertaih to comparisons
between monolinguall and bilingual children on overall language and literacy measures,
diff'erencésvbetween the two bilingual groups on these tasks, and patterns of spélling performance
in the three groups.
4.1.1 Bilingual vs. monolingual children: Overall language and literacy performance
On measures of oral proficiency in English, both grbups of bilingﬁ'al children performed
more poorly than the monolingual participants. On the vocabulary compréhension task, the
bilingual groups’ standard scores fell within the normal rénge, but the gr’ammar task revealed
weaknesses in their ianguagé prqduétion skills relative to the normative sample of rnonolingual
children. However, despite their limited English profiqiency, both groups- were able to meef the
" levels of monolingual children on literacy-related measures such. as phonolbgical aWarenéss, ‘
feading, and spelling. In fact, their standard scores for both reading_fasks pléced them in the high
average to above average range when compared to the ’s.tandardization samplé.’ Consistent with
these patterﬁé of performance, the correlation analysis showed relatively weak associations
between oral pfoficiency and iiteracy skills in all three groups. Thése results support preVious
research showing that oral languagé proficiency is not a strong predictor of‘literaéy-ability in
bilingual populations (e.g. Durgunoglu et al., 1993; Geva & Siegel; 2000; Wade-Woolley &
Siegel, 1997). On the éther'hand, phonological awareness abilities were méderately to highly

correlated with reading in all three groups, as well as with some or all of the spelling measures.
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This finding- is consistent with claimé made in other studies about the similar patterns and
predictors of literacy development in both monolingual and bilingual si)eakers of English (e.g.
Chiappe, Siegel, & Gottardo, 2002; Lesaux & Siegel, 2003). Moreover, previous studies have
reported a facilitating effect of bilingualism on phonological awareness (e.g. Bruck & Genesee,
1995; Campbell & Sais, 1995); although the bilingual children in this study did not significantly
outperform the monolinguals on these tasks, their superior performance on these measures
~ relative to their oral language abilities may be similarly Suggestive of a bilingual advantage in
‘phonological awareness and literacy development.
4.1.2  Tagalog vs. Chinese children: Overall language and literacy performance -

Although the bilingual children performed similarly to the monolinguals on most
measures, significant differences were found bétwe‘en the two bilingual groups: the Tagalog-
_ | speaking children consistently outperforfned the Chinese bilinguais on all phonological
awareness and reading tasks. This pattern is similar to those found in previoué studies
comparing bilingual vand ESL learners from alphabetic and nonalphabetic language backgrounds;
for example, Bialystok et al. (1997) found that Spanish—English' bilinguals scored higher than
Chinese-English bilinguals on a pho.neme segmentation task, while Wang et ai.’s (2003) Korean
ESL-learning participants outperformed Chinese ESL learners oﬁ phoneme.deletion and reading
measures. Similar to the explanations proposed by these authors, one possible interpretation of
these results is that the bilingual ad\-'antage is more language-specific thén language-general; in
other words, perhaps thére is something about Tagalog itself, as compared with /Chinese,-that
facilitates bilingual speakers’ literacy acquisition in English. As previously discussed, Tagalog
is an orthographically shallow language with a one-to-one relationship between phonemes and

graphenies.- If learners of shallow languages tend to show advantages in phonological skills
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relative to learners of deep languages (e.g. Cossu ét al., 1988), the Tagalog group’s sfrong_

| phonoldgical'awareness skills may thus reflect transt:er of these skillsy across la_ngUages. By
contrast, the Chinese writing system c_orreéponds to the bsyllabicra'thver than bhonemic level, and
the’ impoﬁance of phonélqgical processing skills for Chinese litefacy development rémains in
debate (e.g. Ho & Bryant, 1997, Perfetti et al., 2005; Perfetti & Zhang, 1995). It is possible,
then, that the Chinese children’s relative deficiencies in phonological awareness and reading =
reflect ne‘gative transfer from their home vlanguage. |

Support for this hypothesis of 'language-specific transfer effects comes from the results of

the correlation analyses. The Chinese bilinguals showed _the fewest associations between
phonological awafeness and spelling. For this group, performance on the Elision-and Blending
tasks was moderately associated with acéuracy ori the pseudoword spelling task and the
pronounceable items_in confrontation spelling, whereas the Tagalog grOUp alsQ shov.ved strong
correlations with reai Wdrd speiljng émd unpronounceable items. These results are consisient
with the interpretation that the Chinese group relied on .proéessing Skills oiher than phonological

' éwareness_ when s'pelling. real words and unpronounceable letter étrings, since these tasks c-an be
carried out using visual rather than phonological strategies. By contrést, the ‘robust cofrelations
between phonological awareness and all of the spelling Scores in the Ta.galog'groub (and in the
English groﬁb) may be reflective of these children’s reliance on their strong phonoldg_ical
procéssing_'skills. Similarly, the Tagalog children showed associations between all readirig and
spelling measures, whereas the correlations with reading in the Chinése group did not extend to
the confrontation pseudoword sbelling scores, and were particularly low fér the unpronounceable
items in this task. The strong correlations in the Tagalog group suggest thé_t. these children rﬁade

use of similar skills in all of the reading and spelling tasks, while the Chinese group seemed to
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approach t_he confrontation spelling task differently. Further research is required to investigate
these possible differences in processing profiles across language groups; for example, a similar
study examining visual-processing skills and their relationship with literacy performance may
provide additional evidence of the language-specific transfer of processing skills suggested by
other rese.archers (e.g. Holm & Dodd, 1996; Wade-Woolley, 1999; Wang etal., 2003).
Another possible explanation for the Tagalog-speaking children’s advantages in
phonological awareness and reading could be related to differences in language and literacy

‘experiences across groups. For example, as shown in Table 13, the Tagalog speakers tended to
be more dominant in English than the Chinese speakers, and their average age of acqnisition was
lower. Their mothers’ average level of education was also higher, and previous studies have
found this variable to be associated with children’s language and literacy development (e.g.

' Catts, Fey, Zhang, & Tomblin, 2001; Dollaghan, Campbell, Paraclise, Feldman, J anosk_y,
Pitcairn, & Kurs-Lasky, 1999). However, the fact that the Tagalog speakers performed more
poorly than the monolingual children on the expressive language task suggests that experience
with English is not the only relevant factor to consider. In addition, these b_ackground variables
were not found to correlate with the children’s reading and Writing performance. This suggests
either that background variables are insufficient to account for differences i‘n performance |
between the bilingual groups, or that the measures used were not sensitive enough to reveal the |
effects of the children’s home environments. With respect to _rnother’s e.ducation level, it may
also be the case that rhis variable was not associated with literacy performanee 1n these particular
immigrant po’pulations in the sameway as in'monolinguals. For native English speakers,
mother’s education is often used as an index of the family’s socioeconomic status, a factor that

relates to parents’ language use and their emphasis on literacy activities in the home (e.g. Hart &
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| Risley, 1992; Raz & Bryant; 1.990).. However, givén the myriaid motivations for imrhigratiﬁg to
another'coun'try, as well as the fact that educatiohal qualificatio'ns_ in énefs ‘home couAntry may not -
\

be recognized in.a new country of resj'denc'e,‘it is possible that a fnother’s education level may
not reﬂecfthe home langu_age and literacy environment to the same extent in this population.
Further studies should examine this variable in more detail in order to evaluate its vaﬂidity with
respect to immigrant groups; another measure of socioeconomic status or the home environment '
may prov.evt'o be more informative. |

4.1.3 ~ Spelling patterns across groups

Although the results showed group differences on the phonblogiéal awareness and

reading tasks, no differences related to language group Were found on the overall spelling
measures. This pattern is consiétept with Wade-\.?\"oolleyv and Siegel’_é (19_97) study, in which the |
authors found that ESL and native English-speaking children per_férmed equally weil on spellihg
tasks despite differeﬁces..in phdnological aWarehess ski]ls. Héwever, closer examination 6f the
patterns in spelling performance proved more informative ébout the approaches used by each

' group. For example, the error analysis revealed that the Ch»inese.-speak‘ing children made
signifiCéntly more spelling errors on the /6/ sound than both of the ot_her groﬁps. This ;is not
unexpected given that this sound does not exist ih Chin_ése; Wang and Geva’s (2003a) Chinese-
speaking participants had similar difficulty spelling the phoneme /6/ in Grade 1, and their
interpfetation of this finding as reflecting negative transfer from the home language is supported
here. Although the differences between groups in terms of error types were not s‘ignifican't, itis
also evident from these analyses that the Chinesé children tended to omit consonants and vowels,
a pattern which may be suggestive of a less phonologically-based approaéh_ to spelling (i.e.

difficulty souhding words out and assigning one letter per sound). The results of the correlation
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analysis are consistent with this interpretation, as lower phoﬂological awareness scores were
associatéd with more frequent vowel omissions in al:‘l groups.

The word-by-word analyses also showed differe‘nces across groups. In the real.word
spelling task, the Chinese children exhibited difficulty relative to the other groups on longer
words such as wanted, please, and elephant.  For the word wanted, the Chinese children obtained
an average score of 2.71; recall that a score of 2 was assigned to spellings consisting of the first |
letter plus other sounds (e.g. wot, want, wtd), while a spelling had to represent all of the salient
sounds 1n a word in order to receive a score of 3 (e.g. wotid, wantd, woted). This average score A
suggests that the children had trouble representing all of the sounds in wanted, and given the
difficulty of the inflectional ending and the lack of corresponding morbhological forms in
Chinese, it is perhaps not surprising that they found this word challenging. For the word please,
the Chinese children‘received an average score of 3.0, indicating that they represented .most of
the salient sounds but méde errors on the long vowel and/or consonant clu.ster (e.g. pes, plis;»
peis). The word elephant likely posed difficulties because of its 'lehgth: tﬁe average Chinese
score of 2.73 is representative of several vowel and consonant orﬁissions_ (e.g. elft, ele, elﬁte).
Similar patterns were noted on the pseudowords: co‘mpared witﬁ the Tagalog group, Chinese
children had significant difficulty with the word »otikast. The mean scofe of 2.80 on this word
reflects omiftéd letters (e.g. otks, otek, ockcas); the average score of the Tagalog group, by
contrast, approached four points, meaning that all the salient sounds of the word were
represented. These differences across bilingual groups on longer words may reflect language-
specific transfer: the Tagalog group may benefit from the rich morphological system of their

home language, which results in many polysyllabic words, while the Chinese group may be
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disadvantaged by their la'nguage’s lack of inflectional morphology and its emphasis on the
syllabic rather than phonemic level. |

Aithough these analyses revealed interesting-group differences, other expected contrasts
in the effects of lexicality, presentation modality, and orthographic iegitimacy on spelling |
‘ performarlce were not found in the present study. Pseudowords were expected to be more
difficuit to spell than real words for all of the children, as previous research with both
‘ monolingual‘and ESL populations has shown this type of lexicality effect in reading and spelling
‘(e.g. Rack, Snowling, & Olson, 1992; Wade-Woolley & Siegel, 1997). Hewever, based on
studies with Chinese ESL learners (e. g. Haynes & Carr, 1996; Holm & Dodd, 1996; Wang &
Geva, 2003b), it was also hypothesized that the difference between real and pseudoword
performance might be more pronounced for the Chinese group. The results were consistent with .'
the first but not the second of these hypotheses: as in Wade-Woolley and Siegel’s (1997) study,
all of the children were disedvantaged to similar degrees when spelling pseudowords as -
compared with real words. It is clear from Figure 4, however, that the Chinese group tended to
~ obtain lower scores than the other children on pseudowords, and it may be that a larger sample
size would have produced more robust effects. It is also nofeworthy that the Chinese-speaking
“children did have more difficulty with pseudowords in the readin‘g tasks wlren compared wi’th
Tagalog speakers; further research is needed to examine these potential lexicality effects in both
reading and sbelling in these populartions.

Contrasts were also expected between groups in terms of performanee on pronounceable
versus unpronourrceable items on the cohfror]tation spelling test, as Wang and Geva (2003b)
fourld that Chinese ESL learnérs showed relatively less drfficulty with unpronounceable irems

when compared with native English speakers. However, participants in all three groups
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struggled with unpronounceable iterﬁs to the oéme extent. The disérepancies between these
findings and those of and Wang and Geva’s (2003b) study.may_reﬂect.the fact that their Chinese-
.speaking participants had more consistent exposure to Chiheoe orthography: all of their
participants were in Grade 2 and had attended weekly heritago language classes or intensive
- Chinese sommer programs since Grade 1, whereas the children in the present study were
YOunger and tended to have less froquent literacy experiences in Chinese. If inferior
‘performance .With pseudowords and superior performanoe with orthographically illegitimate
items are consequences of the Chinese children’s use of visual, whole-Word strategies in
spelling, and the development of these strategies is dependent upon experience with a
logographic script, then it is possible that the paﬁicipants’ limited Chinese literacy experience
explains their patterns of performance in this study. Future studies involving children with
different amounts of experience with Chinese script are needed to olarify these results. |
In addition to theseipatterns in the children’s spelling, the developmehtal and error

analyses revealed se\./eral similarities across groups. For 'examplc,»the structural features that
resulted in the most errors for all of the children wero those that have been identified as being
difficult for young children to spell, namely digraphs, consonant clusters, inflections, and vowels
(e.g. Bourassa & Treiman, 2001; Treiman, 1993). The mastery of these Spolling conventions
r_équires more advanced knowledge of English phonology, orthography, and morphology; for
example, representing both consonants in a cluster réquires segmenting fhe cluster into two
separate phonemes (Bourassa & Treiman, 2001), and children must learn thét tonsé vowels are
spelled with at leost one more grapherﬁe (either a vowel digraph or silent —é) than the number of
phonemes would suggest (Wade-Woolley & Siegel, 1997). It is therefore not surprising that all

children found these conventions difficult. It may have been voxpected that the bilingual children
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with poorer English skills might have shown more errors on these features, but éorrelation
analyses revealed that only a few error types were sifgnificantly assoc.iated with oral proficiency
in two of the groups, and thus this hypothesis was not stlpported.. However, phonological
awareness skills were more consistently associated with mastery.of spelling conventions across
groups, providing further evidence of the important role of phonology in English spelling.

'The developmental scoring system also showed similar spelling patterns in the three
groups: for example, on the real word test, children in all three groups received:..averagev scores
above four points on most single-syllable words. This score indicates that they represented all
phonemes in the words and attempted vowel combinations, reflecting the use of both
phonological and orthographic knowledge in spelling. The aVeragé scores on monosyllabic
words in the pseudoword spelling test were slightly lower, but generally remained above three
points, meaning that the children had more difficulty with long vowels and clustérs in these .
items. This finding ts al.so unsurpriéing,- as the children may have relied on sight word spélling‘
to represent these features in the real wotd task, but no such strategy is avéilable when spelling
pseudowords. Consistent with the error analysis, the words that most children found difficult
Were those that were more than one syilable, as welt as those that contained difficult-to-spe_ll
features such as consonant clusters, digraphs, and inflections.

4.2 Impl‘ic.ati’ons

This study has important theoretical implications, some of which have already been
mentioned with respect to each major finding. The results of the correlation analyses showed
that aspects of phonological processing are associated with‘reading‘ and spelling performance
regardless of language background, a finding which supports the hypothesis that reading

development across languages depends on common cognitive processing skills (termed the ‘the
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central processing hyp(_)thesis’. by Geva & Siegel, 2000).l This theory has been put ferth in
several studies that have found phonological processing skills to be associated with l)Oth first and
second language acquisition across a r_ange of languages, including Italian (e.g. Cossu et al.,
1988), Spanish (e.g. Durgunoglu et al., 1993), and Chinese (e.g. Gottardo et al., 2001; McBride-
Chang & Ho, 2005). However, the results also revealed differences in the patterns of
correlations between phonological awareness and spelling performance across groups, which = »
may be indicative of language-specific processing skills involved in reading de\ieloprnent. This
finding is consistent with Katz and Ffost’s (1992) orthographic depth hypothesis, which suggest_s
that differences in orthographic complexity translate into differences in the development of
literacy skills. Based on these results, it seems that it may l)é more useful to combine these two -
theoretical frameworks when discussing bilingual literacy development, a suggestion also made
by Geva and Siegel (2000). | |
Another finding ef potential -theoretical interest is related to the bilingual children;s -

language and literacy backgiounds: it is noteworthy that alihou gh both groups had only limited

' exposure to literacy activities in the home language, they still pelrformed‘ significantl_y differently _
from each.other on reading and spelling-related tasks. These trends in the data suggest that
literacy experience in another language may not be necessary to produce effeets_ on literacy
developmen‘t in English; in other words, exposure to another oral language may be sufficient to
affect the processing skills underlying reading and writing. This is similar to the idea put forth
by Yamada (2004) in his reply to Wang et al. (2003), where he proposed that processing
differences attributed to particular orthographic systems mighl instead be _explained by the
phonological systems of the languages in question. Under this view, it is assurned that speakers -

of a language with a closer phonological form to English will exhibit more positive transfer of
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phondlogicﬁl skills \%)hen reading English,' while those whose language is phonologically very
different from English will need to compensate for negativé transfer effects by relying on
alternativé strategies such as visual-orthographic processing. Wang et al. (2004), on the other
hand, maintain that it is nearly impossible to separate out the effecté of orthography and
phonology, while also arguing that the use of visual-orthographic skills by Chinese. readers of
English results from visual and orthographic differences between the two languages, rather than
phonological differenées. In the present study, bilinguai children whose home languages have
different orthographic and phonological relationships to English performed differently on
phonological awareness and literacy tasks, but there was no evidence of stronger visual-
orthographic skills in the Chinese group. These children all had limited exberiencc with literacy
activities in their home languages, but were regularly exposed to thé spoken languages at home.
| Although the limitations of this study (discussed further in the following section) make it |
difficult .to draw definitive .conclusions, it is interesting to note that the children’s expérience
with spoken la_nguag‘e seems to have been adequate to produce group differences in some
literacy-related skills. On the other hand, although the Chinese-speaking children did not appear
to rely on phonological information in spelling to the same extent as the other children (as
e\./idenced by the correlation patterns between phonological awareness and the various spelling -
measures), their equivalent performance on the confrontation spelling task suggests that their
visual-orthographic processing skilis may not have been strong enough to cémpensate for
phonological difficuities. These findings suggest that both phonological and oréhographic
differences between languages may bé ifnportant to consider: if a bilingual child has experience
with only the spoken form of the home language, then the phonological abilities associated with

reading may be affected, while additional experience with orthography may further influence the
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processing skills used for reading and writing. In a study comparing the phonological awareness’
skills of pre-readers and readers from different language backgrounds- Cheung, Chen, Lai,
Wong, and Hills (2001) srmilarly found evidence of Jomt effects of spoken language and
orthography, the present study suggests that further research w1th bilingual children who are
acquiring literacy in only one language may also shed light on this theoretical issue.

This study also has implications for researchers and educators working with bilingual -
populations.- As previously discussed, relatively few studies have examined sp_elling
performance in bilingual children, choosing instead to focus on word recognition as the main
measure of literacy abilities. However, in the present study different pattern_s of performance
were found in reading versus spelling performance across groups, suggesting that it is
worthwhile to examine both aspects of literacy development in order to obtain a complete picture
of children’s abilities. In addition, many studies focus soiely on overall accuracy 1n judging
spelling skills, without olosely examining the developrnental trends or error patterns in each' |
child’s spellings. The significant results provided by these additional-analySes in the present

“study are evidence of the utility of more detailed scoring schemes: develop'mental scoring |
systems based on stage models of spelling developrnent provide usef_ul profiies of a child’s use
of phonological, orthographic, and mor‘phological strategies in spelling, while error analysis
systems further clarify the specifie orthographic features that children may find diffieult. These
findings suggest that both researehers and educators can learn valuable information about a
child’s literacy-related knowledge and skills from these types of analyses.

A further practical implication concerns the support provided to bilingual and ESL
learners in the publie education system. The majority of the bilingual children in this study had

_ been designated ESL learners upon school entry, and were receiving either in-class or pull-out
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ESL support in their schools. However, the Tagalog- and Chinese-speaking students
demonstrated different profiles in terms of English language and 1itera§y performance: the
Tagaiog speakers exhibited deficits in oral language but adeqﬁate (or slightly superior) reading
and spelling skills, while the Chinese group struggled with both orai langua_ge and speé_ific
‘ literacy-rélated skills such as representing novel phonemes and spelling longer words. These
fi'nding.s suggest that literacy assessment and intervention techniques.that take the ’chafacteristics

of the child’s home lahguage into account may be more effective for both Chinese and Tagalog-
‘speaking students. For example, Tagalog-speaking children may be able té draw on their strong
phonological abilities when reading and writing in English, but may require additional practice
with orthographic conventions that do not reﬂec‘t one-to-one correspondences between
graphemes and phon_emes. Chinese children, on the other hand, may benefit from phonological. . .
. ‘awareness training, while also being encouraged to make use of other processing skills through
approaches such as sight Wbrd training. As discussed in a recent article-in the popular media in.
Vancouver (The Geérgia St_raight, August 17-24, 2006, Volume 40, No. 2017), children from
different language and cultural backgrouﬁds are at risk of low educational achievement and drop-
out later in their school careers. For. this reason, it is becoming increasingly critical td develop
more effective methods to promote academic success in students from diffefent language |
backgrounds.
4.3  Limitations

As mentioneci throughout this discussion, Oné major limitation of this stﬁdy is the small

sample size. Recx;uitment issues madé it difficult to obtain groups that would be large enough to
achiéve adequate statistical power. Some of the trends in the ldata, such as the Tagalog-spéaking

children’s tendency to outscore English monolinguals on most of the literacy tasks, may have
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reached statistical sig’nifiéance if the .number lof participants in each group had been larger.
However, appropriate statistical techniques Were chosen iﬁ order to alleviate the effects of these |
.small sarﬁple sizes. In addition, findings that support previoﬁs research have been emphasized,
and important trends in the data that could be supported with further research have begn noted;
A further limitation is related to the background information collected from pareﬂts:' as
pfefziously discussed, differences were found in the language and litéracy experiences of the two
groups of bilingual children, as well as in their‘parents’ éduc’atioﬁ levels. Although thege
‘diffe;ences were considered in the analyses, future studies should attempt fo control for the
effects of the home environment by recruiting participants with more similar patterns of
language use.
In order to a\(oid excessive testing of the participants, certain additional measures weré |
omitted from this study; for example, nonverbal abilities were nof éss_essed here, but fu_ture
studies should control for this variable as a possible influence on the'chil’dren’s-performance on
other tasks. In addition, only one measure related to visu'al-processing skills was included: the
confrontation pseudolword spelling task, and more specifit.:allyb fhe orthographically illegitimate
half of this test. This decision was made based on the robusf group differences found on this task
in Wang énd Geva’s (2003b) study, as it was felt that it would be a sensitivé measure of viéual—
orthographic processing skills. However, given the fact that group differences were not found on
this test, it méy have been more inférmative if other visual taSks’had alsb been administered in
order to clarify the aésociation between underlying cognitive processes and fea(iing and spelling
performance in th.e three groups. |
In spite of these limitations, the results of this study contribute important information to

the growing field of bilingual language development and its impact on English literacy
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acquisition. It is evident from the present findings that there are both similarities and differences
in the course of spélling development in children froz‘m different lingﬁistic backgrounds: on the
one hand, phonological awareness appears to be associated with English spelling performance
regardless of language background, but at the same time, the assbciations between specific
spelling tasks and related underlying skills seem to differ across languagé groups. In addition,
certain» features of English spelling are equally difficult for all grade one children to spell, while
the bilingual children’s performance on other items may reflect aspects of their horne languages.
These findings provide support for the notion that literacy development is the result of both
language-specific and language-general processes. Future research should build on these
findings by examining these component processes in more depth: for example, specific
phohological awareness tasks may be more associated with reading and writing development in
certain linguistic groups than others, and the same may be true of Visual—orthqgraphic processing
skills. Studies of bilingﬁal populatibns with varying degrees of exposure to literacy activities in
their home language would also help to clarify the relationship between‘phonology, orthogréphy,
and underlying skills in Iiteracy development. By continuing to explore the routes to reading and _

spelling in bilingual speakers, we can improve existing theoretical accounts of literacy

acquisition, while also facilitating the academic success of this growing populat_ion.
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- Appendix A

Real Word Spelling Task _ o
(adapted from Bear, Invernizzi, Templeton, & Johnston, 2004; Wang & Geva, 2003a)

Instructions: Say to the student, “I am going to read some words to you, and I would like you to
write them for me. Try to spell them as best you can. I will say the word, then read a sentence
with the word in it, and then say the word again. You only have to write the word once. Try
your best. If you are not sure how to spell a word, it’s okay to guess.” ‘ '

1. PET - A hamster is a good pet. - PET
2. WAS I knew where the girl was. WAS
3. DOGS The boy has two dogs. -DOGS
4. SAY What did the man say? SAY
5. HAPPY Today he is happy. HAPPY
6.  SHIP He went sailing on a ship. SHIP
7. FIND What did you find? FIND
8. HOME After school the boy walked home. - HOME
9. STICK The dog likes to play with a stick. STICK
10. TEETH I can see your teeth. TEETH
11 PLEASE She always says please. PLEASE
12. WANTED I don’t know what she wanted. WANTED
13. FLYING The blue bird is flying. FLYING
14.  ELEPHANT At the zoo she saw an elephant. ELEPHANT
15. HAPPINESS -Her smile showed her happiness. HAPPINESS

67




Appendix B

Pseudoword Spelling Task

i
Instructions: Show the student the puppet and say, “This is my friend Nupi. He’s from
Neptune, and he speaks Neptunese. He wants you to try and learn some Neptunese. He’s going

to say some words in Neptunese, and then he wants you to write them down on a piece of paper.
Let’s try one.” Give one practice item, “DOB”.

TEM
KAGS
VAY
BAPPY
-SHEB
POTE
STIN
GEETH

. MUNTED
0. OTIKAST

SORNO LA WD
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Appendix C

Confrontation Pseudoword Spelling Task | .
(Wang & Geva, 2003b) | _

Instructions: Show the student the puppet and say, “This is my friend Nupi. He’s from -
Neptune, and he speaks Neptunese. He wants you to try and learn some Neptunese. He’s going
to show you some words in Neptunese, and then he wants you to write them down on a piece of

paper. Let’s try one.” Give one practice item, “KIPS”. Show each word to the student for 2
seconds.

PCTH
NESH
POTH
STKV
VIST

THCP
SHEN
THOP
. NFSH
10. STIV

11. SHFN
12. VKST

OO A W=
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Appendix D

Parent Questionnaire

Please write, check or circle the appropriate response to the following questions.

1. Please list all the individuals that currently live in your home.

NAME RELATIONSHIP AGE What language(s) does

(optional) TO CHILD (If over 18 years use this person speak?
. ‘Adult’)

PLEASE ANSWER THE FOLLOWING QUESTIONS ABOUT YOUR GRADE ONE CHILD.

2. What is the full name of your grade one child?

" 3. What is your child’s birthdate? / /
day / month / year
4. In what country was your child born? []Canada ' :
[_] Other (where? )
5. How many years has your child lived in Canada? = years.

6. Since your child has lived here in Canada, about how much time per _year does he/she spend
in a Cantonese/Tagalog-speaking country? : '
[ ]none []1 to 7 days [ ]2 to 3 weeks [[]1 month [ _]more than 1 month

7. What language did your child learn first?
[ ]English  [.]Cantonese/Tagalog [ ]Both [ ] Other

8. What language(s) does your child use when he/she talks to.you at home?
[_]English [ ]Cantonese/Tagalog. [JBoth  []Other

9. At what age did your child start to learn English?
Where did your child first learn English? :
[ ]home [_] preschool/daycare [] Kindergarten [ ] other
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10. Who speaks Cantonese/T agalog to your child? (Please mark all that apply)

] mother [ father [ ] mother’s side grandmother
[ ] mother’s side grandfather [ ] father’s side grandmother [] father’s side grandfather
" [] other relatives [ ]brothers/sisters [] his/her friends
] neighbours (] shopkeepers - [Jother
11. Who speaks English to your child? (Please mark all that apply) _ '
[ ] mother [ ] father '[] mother’s side grandmother
[ ] mother’s side grandfather [ ] father’s side grandmother [_]father’s side grandfather
[ ] other relatives [ ] brothers/sisters [ ] his/her friends
[ ] neighbours [ ] shopkeepers _ [] other
12. Does your child: [ ]watch TV in what language:
: []listen to the radio ‘
] play computer games

13. Do you have Cantonese/Tagalog books for your children in your home?

[Jyes [no .

If yes,how many: =~ [ |BETWEEN 1 AND 10
" [ ]BETWEEN 10 AND 25
[ ]MORE THAN 25

14. Who reads to your child in Cantonese/Tagalog?  (Please mark all that apply)
[ ] mother c [ ] father ‘[] brothers/sisters
[] grandparents [[] other relatives []no one
15. How often do you read Cantonese/T agalog books with or to your child?

[ JALMOST EVERY DAY

[[]3TO5DAYS A WEEK

[J1TO2DAYS A WEEK
[11TO 2 TIMES A MONTH
[ ]LESS THAN 1 TO 2 TIMES A MONTH

[JNEVER
16. Do you have English books for your children in your home?
[Jyes [no
If yes, how many: [ ]BETWEEN 1 AND 10
[ |BETWEEN 10'AND 25
[ ]MORE THAN 25
17. Who reads to your child in English?  (Please mark all that apply)
[ ] mother ‘ [ ] father [] brothers/sisters
[] grandparents [ ] other relatives [Ino one
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18. How often do you read English books with or to your child?
[[JALMOST EVERY DAY
[[]3TO5DAYS A WEEK :
[ ]1 TO2DAYS A WEEK _ ‘
[11TO 2 TIMES A MONTH
[_]LESS THAN 1 TO 2 TIMES A MONTH

[ ]NEVER
19. What other literacy activities do you do with your child at home?

In Cantonese/Tagalog In English

[ ] read magazines or newspapers [ ] read magazines or newspapers

[] point out print in the environment [] point out print in the environment
.(on boxes or signs) : ‘(on boxes or signs)

] practice writing ' D practice writing »
(e.g. printing letters, words journals) (e.g. printing letters, words, journals)

[] other [] other

[ ]none “ [Inone

20. What kinds of writing activities does your child do in Cantonese/Tagalog"
[[] printing characters or letters
[ ] printing words
] writing stories or journals

[ ] other
[ ]none

21. How often do you write with your child at home in Cantonese/T agalog‘7
[JALMOST EVERY DAY
[ ]3TO5DAYS A WEEK
[ ]1 TO2DAYS A WEEK
[ ]1 TO 2 TIMES A MONTH
[ ]JLESS THAN 1 TO 2 TIMES A MONTH
[ INEVER

22. What kinds of Wr1t1ng activities does your child do i in English?
[] printing letters
[] printing words
[_] writing stories or journals
[ ] other

[ ] none




23. How often do you write with your child at home in Engllsh?
[ JALMOST EVERY DAY
[]3TO5DAYS A WEEK
[ ]1TO2DAYS A WEEK
[J1TO 2 TIMES A MONTH
[ JLESS THAN 1 TO 2 TIMES A MONTH
[ INEVER ' v

~ 24. How satisfied are you with your child’s level of Cantonese/Tagalog skills and English
skills?

CANTONESE skills ENGLISH skills
[ ]5--very satisfied []5--very satlsfled
(14 . 4

[]3 A 13

]2 ]2

[ ] 1--not satisfied at all []1-- not satisfied at all

25. What language(s) would you like your child to speak when he/she graduates from high
school? o

[ ]English [ ] Cantonese/Tagalog []Both (] Other

26. What language(s) would you like your child to read and write when he/she graduates from
~ high school?

[]English [ ] Cantonese/Tagalog [ ]Both [] Other

27. Before starting kindergarten, did your child attend daycare, pre-school, pre- kindergarten or a
similar program? []Yes [ INo

If yes, please fill in the following information for each prografn your child attended:

Program How many years What language was In this program, were most students
was your child in spoken most of the time | native Cantonese/Tagalog speakers or
this program? in this program? native English speakers?

Daycare

Preschool

Pre-Kindergarten

Other

28. Before your child went to kmdergarten would you say your child spoke:
[] only Cantonese/Tagalog
[]both Cantonese/Tagalog and English, but home language better
[ ] Cantonese/Tagalog and English equally well
[ ] both Cantonese/Tagalog and English but better English
[ ] only English
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29. Has your child ever received any kind of formal instruction in Cantonese/T agalog”
[lyes [Jno
If yes, what kind? (tutor at home, group classes etc.)
For how long? (list approx. dates, e.g. Dec. 05 — present
How many times per week? _ '
In what areas? (speaking ,writing, reading)?

30. Has your child received any Enghsh instruction outside of regular schoolmg‘7
[Jyes [ ]no :
If yes, what kind? (tutor at home, group classes, etc.)
For how long? (list approx. dates, e.g. Dec. 05 — present _
How many times per week? :
In what areas? (speaking ,writing, reading)?

31. Does your child attend: [_] extracurricular activities ‘in what language:
(e.g. music/dance/art lessons, sports, etc.)
[ ] community activities : 'in what language:

(e.g. community centre, church, etc.)

PLEASE ANSWER THE FOLLOWING QUESTIONS ABOUT YOURSELF

32. What is your relationship to the child participating in this project? :
[ Jmother [ Jfather [ ]other (please specify: )

33. What country was your child’s mother/guardian born in?
What is the total number of years that she has lived in Canada? years.

34, What‘country was your child’s father/guardian born in?
What is the total number of years that he has lived in Canada? years.

35. What is the MOTHER/GUARDIAN S highest level of’ educatlon completed at this time?
[ ] none -
[] some primary education
[] completed primary education
[] some high school
[ ] graduated from high school
[[] some college or trade school
[ received associate’s degree or trade cemflcatlon _
[ ]received bachelor’s degree (Major: _ : )
[] some graduate study ' B
[ ] received graduate degree

l:l other
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36. Would you say you speak:
[] only Cantonese/Tagalog
[]both Cantonese/Tagalog and English, but better Cantonese/T agalog
[] Cantonese/Tagalog and English equally well
[]both Cantonese/Tagalog and English but better Enghsh ,

([ Jonly English
37. How well can you read: :
In Cantonese/Tagalog [ INotatall [ ]Not very well [ ]Well []Very well
In English - [[JNotatall [_|Not very well [ Well [] Very well
38. How well can you write: : g : ‘
In Cantonese/Tagalog - [ ]Notatall [ ]Not very well [ JWell [ ] Very well

In English [INotatall [ ]Not very well [ JWell [ ] Very well

Thank you very much for your cooperation!
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