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ABSTRACT

A great deal is known about the development of reading and related skills in native
English-speaking (L1) children, yet not much is known about reading in children who
are learners of English as a Second Language (ESL), especially with children who
grow up learning two languages concurrently. The present study investigated
reading, phonological, syntactic, orthographic, and working memory skills of Korean-
English bilingual children who learn how to read and write in both languages
concurrently. The participants were children between the ages 5 and 13 (from
Kindergarten to Grade 6) who received English schooling, and at the same time,
enrolled in the Korean Heritage Language Programs. Fifty-nine children were
included in the analysis, and a comparison monolingual group was drawn from an
existing research data. For cross-linguistic evidence, there was a significant
correlation between Korean word reading and English phonological awareness in
kindergarten and grade 1, although no significant relationship was found in older
grades. Neither oral cloze nor working memory had cross-language significance in
correlations with word reading in Korean and in English. Korean orthographic
awareness had no correlation with English orthographic awareness, English spelling
and reading. In kindergarten and grade 1, there were significant mean differences
between monolingual and bilingual children in several measures. Reading
performance in bilingual sample was significantly higher than the monolingual
sample, whereas bilingual children’s language skills (syntactic awareness in grade
1, phonological awareness, working memory) were significantly lower than the ones

of L1 speakers. However, in grades 2 and higher, monolingual and bilingual children



performed similarly. In conclusion, as expected, phonological awareness was
significantly related to reading in each respective language. The finding also
supports the grain size theory regarding the levels of phonological awareness;
Korean employing predominantly syllable level in its shallow orthography, paired
with the fact that is an easily-decodable shallow orthography, syllable level phoneme
awareness is more important in reading in Korean than phoneme level

awareness. Linguistic interdependence hypothesis is partially supported regarding
the transfer of phonological awareness. Other three skills, syntactic awareness,
working memory, and orthographic awareness were not related significantly across

languages, supporting script-dependence hypothesis for those three skills.
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INTRODUCTION
Overview

Bilingualism is promoted in many contexts in Canada. One example is the
Heritage Language program. With the steady stream of immigration, as many as
17% of children who grow up as Canadians between 5 and 16 years-old were born
in another country during the 1990s (StatisticsCanada, 2001). As part of
multiculturalism policy, there exist many opportunities to maintain their “heritage”
language (i.e., the language spoken at home that is other than English and French)
in Canada, such as Heritage Language programs. The configuration of such
programs varies across the country. Some programs are funded by the government
through school districts as after-school programs, and some are privately run by
parents or religious organizations. Therefore, many Canadian children whose first
language is neither English nor French have the opportunity to learn to read and
write in their heritage language.
Statement of Problem

A great deal is known about the development of reading and related skills in
native English-speaking (L1) children, yet not much is known about reading in
children who are learners of English as a Second Language (ESL), especially with
children who grow up learning two languages concurrently. How does reading
develop in bilingual children? What are the related skills that predict successful
development or failure of reading with bilingual children? For bilingual children, is
there any relation between the first language (L1) and the second language (L2) with

respect to reading development? The present study investigated the reading,



phonological, syntactic, orthographic and working memory skills of Korean-English
bilingual children who learn how to read and write in both languages concurrently.
Hypotheses

With respect to the relation between two languages in bilingualism, there are
two opposing hypotheses: the linguistic interdependence hypothesis and the script-
dependence hypothesis. First, the linguistic interdependence of Cummins (1979)
argues that there is a significant relationship between L1 and L2, such that a deficit
in one language will manifest in the other language. Regarding the long debate over
whether bilingualism hinders or enhances learning (Bialystok, 2001; Hakuta, 1986),
the linguistic interdependence theory posits that learning skills in one language will
be transferred to another language, and learning two languages will enhance the
process of both (Cummins, 1979).

In support of the linguistic interdependence hypothesis, da Fontoura and
Siegel (1995) investigated reading related skills in Portuguese-English speaking
bilingual children between 9 and 12 years old (grades 4 to 6). They found that
children with reading difficulties in English also had difficulties in reading
Portuguese. In particular, there was a strong and significant relationship between
phonological processing skills in L1 and L2. Other skills, syntactic awareness and
working memory, also showed moderate relationship between English and
Portuguese. Similarly, a study of Hebrew-English bilingual children (Geva & Siegel,
2000) found significant correlations among performances on reading, syntactic
awareness, and working memory tasks in both Hebrew and English. Furthermore, a

similar study (D'Angiulli, Siegel, & Serra, 2001) examined the reading related skills in



Italian-English speaking bilingual children between 9 and 13 years old (grades 4 to
8). Again, phonological processing skills in English and in Italian were strongly
related to each other. However, a relationship was less clear in the measures of
syntactic awareness and working memory. Lesaux and Siegel (2003) reported
findings from a longitudinal study investigating literacy skills in L1 speakers and in
ESL children. They found that reading-disabled L1 children and reading-disabled
ESL children both showed common skill deficits including phonological processing,
syntax, and working memory.

In relation to orthographic skills, Abu-Rabia and Siegel (2002) investigated
reading related skills, including orthographic skills, in Arabic-English speaking
children between 9 and 14 years old (grades 4 to 8). In support of the linguistic
interdependence theory, there were significant correlations between L1 and L2 in all
three skills (i.e., phonological processing, syntactic awareness, and working
memory); in particular, phonological processing skills showed the highest correlation
between L1 and L2. Orthographic skills in Arabic were significantly correlated with
word reading in English, but orthographic skills in English were not significantly
correlated with word reading in Arabic. Abu-Rabia and Siegel (2002) concluded that
this could be due to the positive transfer of the predictable letter-sound
correspondence in Arabic to English.

Another hypothesis, the script-dependence hypothesis, contends that each
language develops independently from one another, and this hypothesis particularly
contends that reading develops with its own orthographic features in each language.

This hypothesis proposes that reading problems in one language will reflect the



specific correspondence between the graphemes and phonemes in the language,
and this will not influence another language (Liberman, Shankweiler, Fischer, &
Carter, 1974; Lindgren, de Renzi, & Richman, 1985).

In support of the script-dependence hypothesis, Ryan and Meara (1991)
investigated the reading acquisition of Arabic (L1) and English (L2) in the Arabic-
speaking children. They found that Arabic speaking children who were learning to
read in English heavily depended on the consonants and yielded different types of
errors in reading when trying to recognize English words following the orthography
of Arabic. In the vowel recognition task in English, Arabic speaking children made
more errors than other ESL students who were non-Arabic-speaking and native
English speaking students.

Converging evidence suggests that at least one of the reading-related skills,
phonological processing, is transferable across languages; therefore providing
evidence against the script-dependence hypothesis (Abu-Rabia & Siegel, 2002;
Chiappe, Glaeser, & Ferko, 2007; Chiappe, Siegel, & Gottardo, 2002; Chiappe,
Siegel, & Wade-Woolley, 2002; D'Angiulli, et al., 2001; da Fontoura & Siegel, 1995;
Gottardo, Yan, Siegel, & Wade-Woolley, 2001; McBride-Chang, et al., 2005). First,
three studies in bilingual children found a strong correlation in phonological
processing in their first languages (i.e., Italian, Portuguese, and Arabic) and in
English (Abu-Rabia & Siegel, 2002; D'Angiulli, et al., 2001; da Fontoura & Siegel,
1995). Second, several longitudinal studies in ESL populations (Chiappe, Siegel, &
Gottardo, 2002; Chiappe, Siegel, & Wade-Woolley, 2002; Lesaux & Siegel, 2003;

Lipka, Siegel, & Vukovic, 2005) report that what differentiates good readers and



poor readers across different language groups (i.e., ESL, bilingual, and L1) was
phonological processing. Another study (Gottardo, et al., 2001) found more evidence
for the cross-linguistic transfer of phonological processing skills in Chinese-English
speaking bilingual children between grades 1 and 8. The children spoke Chinese as
their first language and received English instruction in school. Despite the
orthographic difference (i.e., Chinese being non-alphabetic language versus English
being an alphabetic language), there was a strong correlation in phonological
processing between English and Chinese, and both were also correlated with
reading in English. In addition, phonological processing skills in Chinese were a
strong predictor of reading in English, along with phonological processing skill in
English.

However, it is still unclear whether other skills, such as syntactic awareness,
working memory, morphological awareness, and orthographic sKkills, are linguistically
interdependent or language-specific. For example, whereas in some studies
(D'Angiulli, et al., 2001; da Fontoura & Siegel, 1995; Gottardo, et al., 2001) syntactic
awareness and working memory were less or not at all correlated with reading in
English, in other studies (Abu-Rabia & Siegel, 2002) syntactic awareness and
working memory were significantly correlated with reading in English. Some studies
(Chiappe, Siegel, & Gottardo, 2002; Lesaux & Siegel, 2003; Lipka, et al., 2005)
consistently report that ESL children lag behind L1 children in syntactic awareness
and working memory, yet syntactic awareness and working memory are not

predictors of reading in English for ESL children.



Purpose of the Study and Research Questions

The purpose of this study was to investigate the reading-related skills of
Korean-English speaking bilingual children both in Korean and in English. In
particular, this study aims to understand which skills are transferable between L1
and L2 reading and which skills are language-specific.

This study examined four processes, which are related to reading
development, in Korean-English bilingual children: phonological processing,
syntactic awareness, working memory and orthographic skills.

Similarities and Differences between Korean and English

Phonologically, Korean has 14 basic consonants and 10 basic vowels,
whereas English has 25 basic consonants and 15 basic vowels (Chiappe, et al.,
2007). Although the phonemes in Korean largely overlap with those in English
(Wang, Park, & Lee, 2006), Korean does not have some of the English phonemes
such as /z/ Ish/ /f/ Iv/ (Chiappe, et al., 2007). Korean is referred as an alphabetic
syllabary (Taylor & Taylor, 1995) where the script (Hangul) employs both phoneme-
and syllable-level units. Thus, learners of Korean Hangul should be able to blend
phonemes similar to learners of English. However, Korean is simpler in its syllable
structure and does not have consonant clusters. The phonological units in Korean
are represented at the syllable-level containing body and coda (i.e., consonant-
vowel-consonant or consonant-vowel) (Cho & McBride-Chang, 2005; Kim, 2007),
whereas English has consonant clusters (i.e., strand ps in straps). Moreover, unlike

English, Korean syllables are equally stressed (Cho & McBride-Chang, 2005).



Orthographically, both English and Korean have alphabetic orthographies.
However, unlike English, Hangul letters are represented at the syllable-level as a
single square block, and within each block, two to four symbols representing
phonemes are included (Cho & McBride-Chang, 2005; Wang, et al., 2006). The
letters are configured in either left-right or top-bottom arrangement in each syllable
block, and the left (or the top) letter is the consonant followed by the right (or the
bottom) vowels in the consonant-vowel syllable. In the case of consonant-vowel-
consonant syllables, there are additional consonant or consonants located in the
bottom part of the syllable block. In terms of the letter-sound correspondence, the
rules of combining consonants and vowels are reliable and relatively transparent,
which gives Korean Hangul a shallow orthography, meaning that the sound-letter
correspondence is transparent and predictable (Chiappe, et al., 2007). In
comparison, grapheme-phoneme correspondence in English is rather opaque and
often unpredictable (D'Angiulli, et al., 2001; da Fontoura & Siegel, 1995), which
classes English as a deep orthography.

Syntactically, Korean is quite different from English. First, the order of subject,
verb and object is different. In Korean, the subject is followed by an object first then
averb (e.g., U AF4E 23Xt | [an] apple bought.), whereas in English the subject
is followed by a verb first then an object (e.g., | bought an apple.) (See Sohn (2001)
for detailed review of Korean language.) In addition, as in Japanese, Korean has
subject and object markers, which allows omission of the subject in a sentence that
is very common (e.g., AF24= 2T, [I] [an] apple bought.). In contrast, English does

not have subject and object markers, and is very resistant to dropping the subject.



Like in Japanese (Imai & Haryu, 2001), the use of articles (e.g., a and the) in Korean

is very limited, and often plurality is guessed through the context (e.g., U+ A&
AT} can mean “l bought [an/the] apple[s].”), whereas in English, it is ungrammatical

to omit articles except some abstract nouns.
Phonological Awareness

Phonological processing refers to the cognitive skills used to discriminate and
manipulate phonemes of a language (i.e., sound units in English) and to map the
sounds onto the letter combinations (Lipka, et al., 2005). Phonological processing
has long been found to be the best predictor of reading in L1 speakers (Stanovich,
Siegel, & Gottardo, 1997), and this is a stepping stone for reading and writing at the
word-level.

There are two types of phonological processing: phonological awareness and
phonological decoding (Lipka, et al., 2005). Even though phonological awareness
itself is not a reading skill but more a language skill, it is strongly related to the
development of reading in English that the literature has looked extensively at
phonological processing in relation to reading development in English (Geva &
Siegel, 2000; Lyon, Fletcher, & Barnes, 2003). Phonological awareness is a
fundamental step for reading, because discriminating phonemes (i.e., phonological
awareness) leads to the mapping of sounds onto combinations of letters and
decoding the words (i.e., phonological decoding), and this chain of learning cannot
be skipped or completed in reverse order. For example, children need to first
discriminate the phonemes /f/ and /v/, then should be able to associate /f/ with the

combinations of letters “ph” in “phone.” Since English grapheme-phoneme



correspondence is less transparent than in other languages (D'Angiulli, et al., 2001;
da Fontoura & Siegel, 1995), learners of English must learn this skill before
beginning to read.

In reading development amongst ESL students, Chiappe, Siegel and
Gottardo (2002) found that phonological awareness is transferable across different
languages, and Lesaux and Siegel (2003) found that phonological processing is also
the best predictor of reading development in ESL children. In other words, as
phonological processing is simply a skill for discriminating sound units of one
language and mapping the sounds to letters, once a child develops this skill, the
child can discover the rules of sounds in another language with ease. However, for
the comparison between ESL and L1 children, there are mixed findings whether ESL
children show better or worse phonological processing (Chiappe, Siegel, & Wade-
Woolley, 2002; Lipka, et al., 2005).

Recent cross-linguistic studies in phonological processing, including Korean
and English, provide new findings on cross-language development of reading
(Chiappe, et al., 2007; Cho & McBride-Chang, 2005; McBride-Chang, et al., 2005;
Wang, et al., 2006). First, Chiappe et al. (2007) investigated speech perception and
phonological processing skills amongst Korean-English bilingual children as well as
native English-speaking children in southern California in the United States. They
found that speech perception and phonological processing were predictors of
reading in English for both language groups, despite the difference in phonological
representation between the two languages. Second, Cho and McBride-Chang

(2005) divided the levels of phonological awareness into two levels: syllable-level



and phoneme-level. Amongst Korean children in Grade 2 who received instruction in
English as a Second Language as part of the curriculum, Cho and McBride-Chang
(2005) found that syllable-level awareness in Korean was a predictor of Korean
reading, yet phoneme-level awareness in Korean was not a predictor of Korean
reading. Interestingly, the phoneme-level awareness not only in English but also in
Korean were predictors of English reading in Grade 3. Cho and McBride-Chang
(2005) attributed this to differences in orthographic features, whereas Korean has
shallow orthography (i.e., relatively transparent letter-sound correspondence) and
syllable-based orthography (i.e., a string of each syllable as a block containing
several phonemes constitutes a word), English has deep orthography (i.e., relatively
opaque letter-sound correspondence) and phoneme-based orthography (i.e., a
string of several phonemes constitutes a word). Thus, Cho and McBride-Chang
(2005) argued that depending on the orthography of the language, certain levels of
phonological awareness may be more pertinent in predicting the reading of the
particular language. Finally, McBride-Chang et al. (2005) investigated phonological
awareness and morphological awareness across English, Cantonese, Mandarin,
and Korean. In phonological awareness, McBride-Chang et al. (2005) found, again,
that phonological awareness in Korean was a significant predictor of word reading in
Korean. This pattern was also true for English. However, phonological awareness in
Cantonese and Mandarin were not predictors of reading in these respective
languages. The authors interpreted this result as due to the orthography of the
language. Korean script uses both phoneme- and syllable-level units, and English

script uses phoneme-level units; in comparison, Cantonese and Mandarin scripts
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are represented as syllable-level units. Thus, phonological awareness was an
important predictor of reading because both Korean and English require the
manipulation of phonemes, whereas Cantonese and Mandarin require an
awareness of syllables (McBride-Chang, et al., 2005).

As found in other studies, there will be a significant relationship in
phonological processing between English and Korean, and phonological processing
skills in English and in Korean will be predictors of reading in both languages,
supporting the linguistic interdependence hypothesis.

With respect to the level of phonological awareness (Cho & McBride-Chang,
2005; McBride-Chang, et al., 2005), the different levels of phonological awareness
may be of importance depending on the specific language. The linguistic
interdependence hypothesis predicts that either phoneme level of syllable level will
consistently be a predictor of reading in both languages. In contrast, the script-
dependence theory predicts that only phoneme-level phonological awareness will
predict reading in English, whereas only syllable-level phonological awareness will
predict reading in Korean. In addition, the script-dependence theory predicts that a
relationship between phonological awareness and reading will occur only within
each language.

Syntactic Awareness

Syntactic awareness refers to the ability to understand the grammatical rules
of a language, including word order, prepositions, articles, and auxiliary verbs. This
is also important for reading because “it requires making predictions about the words

that comes next in sequence” while reading a sentence (Lipka, et al., 2005).
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Syntactic awareness has been found to be more challenging for poor readers than
for good readers amongst L1 speakers (Siegel & Ryan, 1988).

With respect to children with ESL, syntactic awareness has been found to be
notoriously difficult for ESL children (Chiappe, Siegel, & Gottardo, 2002; Chiappe,
Siegel, & Wade-Woolley, 2002; Lesaux & Siegel, 2003). Lipka et al. (2005) found
that ESL children’ exposure to English instruction for more than 3 years was not
enough to make ESL children’ syntactic awareness in English comparable to that of
L1 speakers. In addition, findings in studies with bilingual children from various
language backgrounds (e.g., Portuguese, Italian, and Arabic) suggest that syntactic
awareness is not as transferable as phonological processing. Lipka et al. (2005)
explain that there may be positive transfer between languages when the first
language has a more heavily inflected structure than English (e.g., Arabic or Italian).

Very few studies have examined the relationship between syntactic
awareness and reading (Abu-Rabia & Siegel, 2002; D'Angiulli, et al., 2001; da
Fontoura & Siegel, 1995). First, a study in Italian-English bilingual children
(D'Angiulli, et al., 2001) found significant correlations between the oral cloze task
and reading within the same language. However, there were mixed findings in the
cross-language relationship between oral cloze tasks and word reading. When
compared as a function of reading-level groups, less skilled bilingual (Italian-English)
and monolingual (English only) readers performed significantly lower on an English
oral cloze task than those who were skilled readers. Next, Abu-Rabia and Siegel
(2002) also found significant correlations between syntactic awareness and reading

skills within the same language in English and in Arabic, supporting the claim that
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syntactic awareness is cross-linguistic. Finally, da Fontoura and Siegel (1995)
compared good readers and poor readers in Portuguese-English bilingual children,
finding that the English oral cloze task (but not the Portuguese oral cloze task)
differentiated between bilingual reading-disabled and normally achieving students.
None of the three studies included analysis on syntactic awareness as a predictor of
reading. There is no empirical study available that provides information on the
Korean-English bilingual population.

Very few studies have examined the cross-language transferability of
syntactic awareness, and these studies yield mixed findings. Thus, there is not
enough cross-linguistic research on this to come to a conclusion, and this study
intends to explore whether syntactic awareness is more language-specific or more
linguistically interdependent. If syntactic awareness is more language-specific (i.e.,
supporting the script-dependence hypothesis), there will be no significant
relationship in the performances on syntactic awareness between English and
Korean. On the other hand, if syntactic awareness is transferable between
languages (i.e., supporting the linguistic interdependence hypothesis), there will be a
significant relationship in the performance on syntactic awareness between the two
languages.

Working Memory

Working memory refers to holding information and actively manipulating the
information while performing other cognitive tasks (Baddeley, 1983). This ability is
associated with many academic skills and domains, including phonological

processing and processing speed. This is pivotal for beginning readers so that they
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can decode the letters and retrieve the corresponding sound, and put those sounds
together in order to pronounce the whole word. Amongst the L1 population, Siegel
and Ryan (1988) found a deficit in working memory along with a deficit in syntactic
awareness in poor L1 readers. In addition, Siegel and Ryan (1989) also report that
children with reading disability performed significantly lower on both verbal working
memory and non-verbal working memory tasks than normally achieving readers.

With respect to ESL population, unlike L1 speakers, Lipka et al. (2005) report
that the findings are inconsistent in ESL children compared to L1 children. There
was a difference in the working memory measures between the performance of L1
and ESL in Kindergarten (Chiappe, Siegel, & Wade-Woolley, 2002); however, this
difference disappeared by Grade 2 (Lesaux & Siegel, 2003), and working memory
was not a significant predictor of later reading. Amongst the children with ESL during
Kindergarten, working memory did not predict reading in Grade 1, whereas in L1
speakers in Kindergarten it predicted reading in Grade 1. Another study in Chinese-
English speaking bilinguals (Chiappe, Siegel, & Gottardo, 2002) also reports that,
along with syntactic awareness, working memory is not as transferable to the
second language.

Few studies report findings in bilingual children (Abu-Rabia & Siegel, 2002;
D'Angiulli, et al., 2001; da Fontoura & Siegel, 1995). First, da Fontoura and Siegel
(1995) found that Portuguese-English bilingual children with reading disability
performed lower in working memory tasks than normally achieving students, yet this
difference between reading-level groups was significant only in Portuguese.

However, Abu-Rabia and Siegel (2002) found that working memory did not
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significantly distinguish between good readers and poor readers amongst the
Arabic-English bilingual children. Finally, D’angiulli et al. (2001) only found a
significant correlation between English working memory task and Italian word
reading, whereas working memory and reading were not correlated within the same
language in Italian and in English. In addition, working memory did not distinguish
good readers from poor readers in Italian-English bilingual children as well as those
in English monolingual children. All three studies did not report analysis on working
memory as a predictor of reading. Lastly, there is no empirical evidence available on
the relationship between working memory and reading in Korean-English bilingual
children.

Some researchers have approached the relationship between memory and
reading development via short-term memory (Swanson, Saez, & Gerber, 2006).
Working memory is the active manipulation of information while mentally storing
other information in short-term memory, whereas short-term memory is the passive
storage of information (Swanson, et al., 2006). In their longitudinal study of reading
development in ESL children who are at-risk and not-at-risk for reading disability,
Swanson et al. (2006) found that short-term memory is language-specific, whereas
working memory, especially phonological working memory, is less language specific.
Amongst ESL children, the best predictor of reading was phonological working
memory, and short-term memory and semantic working memory were not significant
in predicting reading. Swanson et al. (2006) found that working memory in Spanish
was an important predictor of English reading in ESL children, yet the type of

working memory that predicted English reading was indeed phonological working
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memory, as measured by a rhyming task, which is a similar measure to the one
used by Siegel and her colleagues as a phonological awareness task. Thus, it is not
clear to what extent the finding of Swanson et al. (2006) was attributable to working
memory rather than phonological processing.

If working memory is language-specific, there will be no significant
relationship in performances on working memory measures between English and
Korean as predictors of reading. In contrast, if working memory is cross-linguistic,
there will be a significant relationship in performances on working memory measures
between English and Korean as predictors of reading.

Orthographical Awareness

Orthography is investigated as a potential predictor of reading development
(Abu-Rabia & Siegel, 2002; Geva & Siegel, 2000; Lindgren, et al., 1985; Siegel,
Share, & Geva, 1995). Orthographic awareness, or orthographic knowledge, refers
to children’s understanding of the conventions used in the writing system of their
language (Treiman, Cassar, Perfetti, Rieben, & Fayol, 1997). In other words,
children should understand plausible letter combinations in the writing system of the
language that they learn how to read and write (Cassar & Treiman, 1997). A study
with L1 children with reading disabilities (Siegel, et al., 1995) found that children with
dyslexia showed higher orthographic skills than children without dyslexia. Siegel et
al (1995) concluded that children with dyslexia who lack phonological skills
compensate in reading by depending on visual (i.e., orthographic) skills.

In the ESL population, Wade-Woolley and Siegel (1997) investigated spelling

performance in comparison to L1 students. Poor performance on spelling was found
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in both poor ESL readers and poor L1 readers; however, ESL children who were
good readers did not show any lag compared to L1 speakers despite the heavy
demand of phonology from English in the English spelling task.

Few studies provide findings in bilingual populations (Abu-Rabia & Siegel,
2002; Cho & McBride-Chang, 2005; da Fontoura & Siegel, 1995; Wang, et al.,
2006). First, a cross-linguistic study in Arabic-English bilingual children (Abu-Rabia
& Siegel, 2002) found some relationship between reading disability and different
orthographic systems. Bilingual children who were reading-disabled had consistently
higher scores in pseudo-word reading tasks and spelling tasks than monolingual L1
reading-disabled students. This study found significant correlation between English
orthographic task and Arabic orthographic task. Second, da Fontoura and Siegel
(1995) found a similar pattern, although orthographic skills were not directly
measured in the study. Their explanation of this finding was that both Portuguese
and Arabic have more transparent phoneme-grapheme correspondence than
English, and this allowed bilingual children with reading disability to perform better
than L1 speakers. Third, Geva and Siegel (2000) investigated orthographic
knowledge and reading in Hebrew-English bilingual children. They found that the
categories of decoding errors in Hebrew and English were orthography-specific, and
children read voweled Hebrew (a shallow orthography) more accurately than English
(a deep orthography), supporting the script-dependence hypothesis. Furthermore,
as described in relation to phonological awareness, Cho and McBride-Chang (2005)
found that phoneme-level awareness in both Korean and English was a better

predictor of English reading, whereas syllable-level awareness in Korean was a
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better predictor of Korean reading. The authors attributed this to the different
orthographic systems in Korean and English, which require learners to be sensitive
either to syllables in Korean or to phonemes in English. In other words, although
orthographic knowledge was not directly examined, Cho and McBride-Chang (2005)
found that the level of phonological awareness may depend on the orthographic
system of the particular language. Finally, related to the population of interest, a
study in Korean-English bilingual children (Wang, et al., 2006) did not find
orthographic transfer between reading in two languages. They found Korean and
English orthographic skills were neither significantly correlated, nor predicted
readings in the other language. Wang et al. (2006) attributed this finding to the
different orthographic system visually as well as in depth. In other words, the reason
is because English is a linear and deep orthographic system, whereas Korean is a
nonlinear (square block-shaped) and shallow orthographic system. It was not
available to find evidence that they are significantly correlated across languages.
Thus, with exception of the study between Arabic and English, most studies found
support for script-dependent hypothesis.

Although several studies find in favor of the script-dependent hypothesis for
orthographic skills, there is not enough evidence to determine whether orthography
is language-specific or cross-linguistic. If orthography is language-specific, there will
be no significant relationship between orthographic knowledge in the two languages
and reading. On the other hand, if orthography is cross-linguistic, there will be a
significant relationship between orthographic knowledge in the two languages and

reading.
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METHOD
Research Design and Proposed Analysis

This study is a correlational design comparing means and correlations
between groups, the bilingual group and a comparison monolingual group. In
addition, regression analyses were used to find which reading-related skills are
predictors of reading.
Participants

Sixty-five participants between the ages 5 and 13 (from Kindergarten to
Grade 6) were recruited in Greater Vancouver, Canada. Participants were selected
who received English schooling, and at the same time, enrolled in the Korean
Heritage Language Programs. Three locations participated in this study: Kwang Lim
Korean language school, Sieunso Korean language school, Bear Creek Community
Church. In this region, Korean Heritage Language Programs are often affiliated with
churches, and run as non-profit independent programs. For example, the Kwang Lim
Korean language program takes place at the Kwang Lim Korean Methodist Church
in Surrey for three hours every Saturday during the school year. Teachers of these
Korean language programs are from the affiliated churches, and some of them have
teaching licensure or experience prior to coming to Canada. In those programs,
semesters are run similarly to the school year in the elementary schools. Most
children were born in Canada or immigrated to Canada before school age, and their
parents spoke predominantly Korean at home. Out of 65 participants, 6 students

were excluded in the analysis because those students did not meet the age and

19



grade criteria and one student had been in the country only for few months; 59
students were included in the analysis.

A comparison group of 59 English-speaking monolingual was selected from a
larger sample from a longitudinal study. These children were matched with bilingual
children on chronological age, gender, and grade. Because all of the children in the
Korean sample scored higher than 30" percentile on word reading measure
(WRAT3), the comparison group was randomly drawn from those who scored higher
than 30" percentile on WRAT3 Reading subtest. The children in the comparison
group came from school in the same geographical region.

Tasks

A series of English and Korean tasks were administered. English tasks were
chosen with the intention of mirroring the measures as much as possible in the
previously collected data.

English Tasks

English Word Reading (Wilkinson, 1995). The Reading subtest of the Wide

Range Achievement Test- 3" edition (WRAT-3) (Wilkinson, 1995) was administered
to each participant. An increasingly difficult series of words in the Reading subtest
was presented to the participants, and participants will read out the items (e.g., in,
lame, horizon).

English Spelling (Wilkinson, 1995). The Spelling subtest of the Wide Range

Achievement Test- 3" edition (WRAT-3) (Wilkinson, 1995) was administered to each

participant. An increasingly difficult series of words in the Spelling subtest was read

20



to the participants, and participants will be asked to spell out the words (e.g., in, light,
believe).

English Pseudoword Reading (Woodcock, 1987). The Word Attack subtest in

the Woodcock Reading Mastery Test (Woodcock, 1987) was administered to each
participant. An increasingly difficult series of pseudowords was visually presented,
and participants were asked to read out the words (e.g., cyr, roo, and wrey).

English Pseudoword Spelling (Woodcock, McGrew, & Mather, 2001). The

Spelling of Sounds subtest in the Woodcock-Johnson Ill Tests of Achievement was
administered to each participant. An increasingly difficulty series of pseudowords
was orally presented, and participants were asked to spell the psuedoword in a way
if they were real words (e.g., wub)

English Phoneme and Syllable Deletion. Selected subtests from the

Phonological Abilities Test (Muter, Hulme, & Snowling, 1997) and Perceptual Skills
Curriculum (Rosner, 1973) were administered depending on the grade of the
participants. For participants between kindergarten and grade 1, the Phoneme
Deletion subtest from the Phonological Abilities Test (Muter et al., 1997) was
administered. For participants in grades 2-4, the Auditory Analysis subtest of
Perceptual Skills Curriculum (Rosner, 1973) was administered. For participants in
grades 5-6, an experimental measure in Pseudoword Phoneme Deletion previously
developed and used by Siegel was administered. The reason for administering
different tests depending on their grade level was in order to compare the scores

from a previously conducted study using these measures in North Vancouver.
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All tests are similar in terms of rationale for deleting phonemes and syllables.
For example, in phoneme deletion, the participant was asked to repeat a word (e.g.,
mop), then asked to say the word with either an initial, middle or final phoneme (e.g.,
“‘Now say mop word without /m/”). For example of syllable deletion, the participant
was asked to repeat a word (e.g., cropfist), then asked to say the word with either an
initial or final syllable (e.g., “Now say cropfist word without crop”).

English Oral Cloze (Siegel & Ryan, 1988). To match the versions of Oral

Cloze in the existing data, where the comparison group was drawn from, different
versions were administered depending on the grade levels: for kindergarten, a
version with 13 items; for grade 1, a version with 14 items; for grades 2-5, a version
with 11 items; for grade 6, a version with 20 items. Such changes commensurated
the increasing knowledge of syntax as children grew older in the previous study. All
versions followed the same rationale and procedure: each sentence with one
missing word were orally presented to the participants, and participants were asked
to fill out the missing word in order to make the sentence grammatically correct (e.g.,
“‘Jane ___ her sister ran up the hill.”).

English Working Memory. For children in kindergarten, a Memory for

Sentences subtest in Stanford-Binet Intelligence Scale: Fourth Edition (Thorndike,
Hagen, & Sattler, 1986) were administered. The subtest included forty-two items,
and children were asked to repeat after the sentence, which gradually increased in
length and difficulty. For example, the researcher asks the child to repeat after her,
“Children drink milk”; then the successful recital of the sentence is recorded as

correct. For analysis purpose, raw scores were used. For students in grades 1-6, an
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experimental measure by Siegel & Ryan (1989) was administered. The participants
were orally presented with sentences that are missing the last word, and will be
asked to fill out the missing word. After consecutive presentation of sentences in the
set, the participants were asked to remember all of the words that they answered in
the set. There were three trials in each set, and the set was comprised of an
increasing number of sentences (i.e., three sentences to each set 2a, 2b, 2c; then
four sentences to each set 3a, 3b, 3c). For example, the researcher presented
orally, “In the summer, itisvery " “People go to see monkeysina ___ .” With
dinner, we sometimes eat bread and " The child was asked to fill out the
blank after every sentence, then after the presentation of all sentences in the set,
the child was asked to repeat all the words in the blanks. Since the number of
sentences increased in the later sets, the task became increasingly demanding on
verbal working memory.

English Orthographic Awareness (Siegel, et al., 1995). Seventeen pairs of

pseudowords were visually presented, then the participants were asked to choose
one of each pair that “can be” or “looks like” an English word (e.g., filv-filk; tolz-tolb).

Korean Tasks

The Korean items were developed by the author, and were intended to match
the items in the English tasks as much as possible, according to the rationale and
theoretical background described in Siegel and Ryan (1988). Korean items were not
translation of English items. The only task that had some overlapping vocabulary
between English and Korean tasks was Korean Working Memory, yet the number

was less than 10 words. After the initial draft, the tasks were reviewed by a
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colleague who publishes in this topic, Young-Suk Kim. In conclusion, the tasks were
independent from each other across English and Korean although they were
developed on similar principles.

The challenge in developing measures were (1) difficulty in knowing
comparability with respect to item gradients; (2) difficulty due to Korean transparent
orthography in developing difficult items in reading and spelling; (3) innate language
difference yielding different grammatical blanks in working memory; (4) different
positions of blanks in oral cloze between English and Korean. First, even though the
tasks were peer-reviewed, it was virtually impossible to gauge whether the item
gradients, the rate that the items become progressively difficult, were comparable.
Second, because Korean has a shallow, transparent orthography, it was difficult to
find irregular and difficult items in reading and spelling. Third, in working memory
task, in English the last words missing were verbs, adjectives and nouns; in Korean
the last words were verbs and adjectives. In addition, Korean verbs are heavily
inflected indicating tense and polite/casual forms; thus, the marking of the answer in
Korean had to be flexible compared to English tasks. In Korean working memory
task, the points were given as long as the child could produce that makes sense in
the sentence regardless of tense and polite/casual form. Finally, in examining
syntactic awareness, Korean oral cloze included subject, object and possessive
markers. English does not use markers to indicate the function of each word in the
sentence; rather it relies on the word order. Due to this innate language differences,
the items in Korean included several items blanking positions of subject, object and

possessive markers. Thus, even though the Korean oral cloze task was devised on
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the same principle as the English task, the items looked considerably different from
the English task.

Korean Word Reading. An experimental measure parallel to the Word

Identification in the WRAT-R (Wilkinson, 1995) was developed by the author. Eighty
words were visually presented, and participants were asked to read the words aloud.
The words were selected from the teaching resource package that is used in the
province of British Columbia in Canada (University of British Columbia, 2006). The
progression of difficulty was determined according to the level defined in the

resource package. An example is: “A} 2} ([Sakwal; apple). All Korean tasks are

included in the Appendices.

Korean Spelling. An experimental measure parallel to the Spelling subtest in

the WRAT-R (Wilkinson, 1995) was developed by the author. An increasingly
difficult series of Korean words was orally presented, and the participants were
asked to write each word in Korean. The list of words was selected from the same
sources as in the Korean Word Reading Task.

Korean Pseudoword Reading. An experimental measure parallel to the Word

Attack subtest in the Woodcock Reading Mastery Test- Revised (Woodcock, 1987)
was developed by the author. Fifty words with increasing difficulty were presented,
and participants were asked to read the pseudowords aloud. This task was designed
to measure phonological processing skills, especially being able to read possible

w A~ Z»

sound combinations in Korean that do not have any meaning. An example is: “=

([Soojo0]).
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Korean Phoneme and Syllable Deletion. Adapted from Wang et al. (2006), an

experimental measure parallel to the experimental English Phoneme and Syllable
Deletion task was developed by the author. The rationale of deleting phonemes and
syllables in Korean are discussed in the Cho and McBride-Chang (2005). In this
Korean task, a list of consonant-vowel-consonant words was verbally presented,
and children were asked delete either initial or final phonemes from words. For the
phoneme deletion, the participant was asked to repeat a word (e.g., tum %), then
asked to say the word with either an initial or final phoneme. For example of initial
phoneme deletion, say “tum &” without saying “/€ (t)/” would be “‘um %", and for
final phoneme deletion, say “tum %” without saying “/& (t)/” would be “tuh E|.” For

the syllable deletion, the participant is asked to repeat a word, then say the word
without initial-, middle-, or final syllable. For example of syllable deletion, say “gum
mog uh (= =-°1)” without saying “mog (&).”

Korean Oral Cloze. Twenty Korean sentences that were missing one word in

each sentence were orally presented, paralleling the English Oral Cloze Task
(Siegel & Ryan, 1988). The children needed to fill out the missing word in order to
make the sentence grammatically correct. An example is: “o1 & F v 7} wlj33] 7}
Aol mj&s " (Little fruits ___ hanging on the vines.)

Korean Working Memory. Adapted from the English version (Siegel & Ryan,

1989), children were asked to supply one missing word in each sentence, then
asked to repeat all the words in each trial. Each set had three trials (i.e., 2a, 2b, 2c),
and the number of sentences increased over sets (i.e., 2a, 3a, 4a). An example is:

“:718]+= A3, A (Anelephant is big, a mouseis )" “I=A] ol A
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ANHES S (Atthe library, people books )” Due to syntactic difference

between English and Korean, the translation into English sometimes has blank in
the middle of the sentence, but in the original item in Korean, all items controlled to
lack one word at the end of a sentence.

Korean Orthographic Awareness (Wang et al. 2006). The orthographic choice

task from Wang et al. (2006) was administered. Twenty-eight items of pseudoword
pairs was visually presented, and the participants were asked to choose one of each
pair that “can be” or “looks like” a Korean word. For example, ‘&, =.”
Procedure

The children were individually tested in two sessions. Both English tasks and
Korean tasks were administered to all participants, and the order of which language

was randomly chosen.
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RESULTS

Means and Standard Deviations

Table 1 shows the means and standard deviations for the English and Korean

tasks by grades in bilingual children. The means and standard deviations are

presented for individual grade levels for each measure.

Table 1 Bilingual Students’ Performance on English Measures by Grades

Kn Gr1 Gr2 Gr3 Gr4 Gr5 Gr6
N=6 N=17 N=9 N=7 N=8 N=9 N=3
English Measures

WRAT3 117.67 11794 110.00 114.00 106.88 108.78 100.33
Reading SS (20.97) (6.51) (13.74) (16.68) (8.18) (7.73) (6.11)
Word Attack SS  132.53 12444 116.00 11283 109.13 107.44 106.33

(9.81) (8.44) (7.83) (4.96) (5.69) (5.68) (3.79)
Oral Cloze .26 A1 .61 .61 74 g7 .67
Percent Correct (.37) (.18) (.13) (.09) (.17) (.14) (.20)
(maximum=1)
Phonological .18 .82 .70 .78 .78 57 .56
Awareness (.24) (.18) (.19) (.08) (.11) (.14) (.10)
Percent Correct
(maximum=1)
Working .31 .20 .33 .36 .53 .45 .50
Memory Percent  (.13) (.16) (.07) (.15) (.15) (.12) (.22)
Correct
(maximum=1)
WJ3 Letter 120.00 121.06 111.33 112.14 10550 106.78 103.33
Word (17.08) (6.68) (7.86) (8.63) (6.48) (6.85) (1.53)
Identification SS
WRAT3 Spelling 117.17 113.76 118.89 11786 111.00 116.89 118.00
SS (11.92) (10.74) (13.29) (14.14) (7.91) (5.60) (6.56)
Orthographic 9.33 12.71 15.78 14.57 15.38 15.38 16.67
Awareness (2.94) (1.65) (0.83) (1.40) (1.60) (1.19) (0.58)
Spelling of 112.60 108.06 110.56 109.57 107.38 103.22 103.33
Sounds SS (10.16) (27.46) (5.43) (7.14) (9.80) (5.43) (4.73)

(N=5)

Korean Measures

Real Word 17.83 52.94 59.67 63.00 58.00 68.67 71.33
Reading (22.08) (24.11) (23.85) (20.30) (25.29) (7.70) (7.64)
(maximum =80)
Oral Cloze 3.00 6.06 10.33 7.86 12.13 11.56 10.00
(maximum=20) (3.46) (4.79) (5.70) (5.50) (6.45) (6.00) (1.00)
Pseudoword 8.83 35.71 4578 55.86 48.88 42.89 37.00
Reading (14.78) (20.50) (23.13) (22.63) (19.71) (10.80) (5.20)
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Kn Gr1 Gr2 Gr3 Gr4 Gr5 Gr6
N=6 N=17 N=9 N=7 N=8 N=9 N=3

(maximum=50)

Syllable 11.00 13.53 15.56 15.00 18.13 18.33 17.00
Deletion (2.68) (3.14) (4.33) (2.08) (2.10) (1.41) (2.65)
(maximum=20)

Phoneme 4.00 11.65 14.33 15.14 18.00 19.00 18.67
Deletion (4.34) (6.44) (6.75) (3.72) (3.02) (1.32) (2.31)
(maximum=20)

Syllable and 15.00 24.59 29.89 30.14 34.63 37.33 35.67
Phoneme (4.52) (8.87) (9.06) (4.53) (5.24) (2.35) (4.04)

Deletion Total
(maximum=40)

Working 217 4.06 5.78 5.00 6.63 8.00 7.00
Memory (1.33) (2.01) (2.44) (1.73) (1.51) (2.83) (2.00)
(maximum=15)

Spelling 2.67 15.88 20.44 21.00 22.38 24.78 21.33
(maximum=40) (2.25) (7.09) (9.63) (8.04) (8.91) (5.87) (2.31)
Orthographic 17.50 22.18 23.89 23.43 24.75 25.11 25.33
Awareness (3.83) (3.86) (3.18) (3.26) (1.98) (1.27) (1.15)
(maximum=28)

Pseudoword 1.33 10.71 12.89 14.57 15.00 15.44 13.67
Spelling (1.51) (6.70) (8.62) (6.40) (8.78) (6.77) (2.89)

(maximum=20)

Standard deviations are in parentheses.
N is specified if different from the grade group.
Table 2 shows the means and standard deviations for the English tasks by
grades in monolingual children, drawn from a previous large longitudinal data.

Table 2 Monolingual Students’ Performance on English Measures by Grades

Kn Gr1 Gr2 Gr3 Gr4 Gr5 Gr6
N=6 N=16 N=10 N=7 N=8 N=9 N=3

English Measures

WRAT3 110.00 112.27 112.00 117.57 113.63 107.22 112.19
Reading SS (11.24) (13.21) (9.10) (14.72) (9.07) (12.65) (11.98)
Word Attack - 110.06 11422 11757 11288 12533 113.26
SS (11.79) (12.03) (14.72) (13.16) (11.24) (14.20)
Oral Cloze .38 .67 .68 .66 a7 a7 .75
Percent (.21) (.13) (.20) (.16) (.14) (.14) (.13)
Correct

(maximum=1)

Phonological .60 .99 .63 .79 .80 51 72
Awareness (.40) (.02) (.13) (.17) (.11) (.19) (.19)
Percent

Correct
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Kn Gr1 Gr2 Gr3 Gr4 Gr5 Gré
N=6 N=16 N=10 N=7 N=8 N=9 N=3
(maximum=1)
Working 37 48 31 .35 .39 43 .58
Memory (.04) (.07) (.12) (.11) (.10) (.13) (.14)
Percent
Correct
(maximum=1)
Letter Word - 112.35 11222 123.86 11525 11533 133.00
Identification (13.13) (13.03) (14.51) (9.84) (14.30) (27.71)
SS
WRAT3 - - 107.56 11443 112.00 104.11 108.33
Spelling SS (10.32) (12.69) (16.18) (14.00) (2.52)
Spelling of - - - - - 106.67 107.00
Sounds SS (6.54) (12.00)

Standard deviations are in parentheses.
N is specified if different from the grade group.

Table 3 shows overall performance differences on reading and spelling tasks
between monolingual and bilingual children. For two reading tasks and spelling,
there were not significant differences between bilingual and monolingual children’s
performances. However, bilingual children performed significantly higher than
monolingual children, tg3=2.74, p<.01, with a medium effect size, Cohen’s d = .57.

Table 3 Mean Comparisons on English Tests between Monolingual and
Bilingual Children

English Tasks Bilingual Monolingual t Cohen’s
d

WRAT3 Reading SS 112.44 (12.20) 112.19 (11.98) A1 .02

Word Attack SS 116.83 (10.70) 113.26 (14.20) 1.40 .28

Word Identification SS 113.22 (10.41)  115.96 (14.47) -1.16 -.22

WRAT3 Spelling SS 115.70 (10.46) 109.08 (12.81) 2.74** 57
(N=37)

Spelling of Sounds SS 108.79 (16.41) 106.75 (7.57) 42 .16
(N=12)

Ns=58~59, unless specified
SS=Standard Score; Standard deviations are in parentheses.
* p<.05; ** p<.01; ** p.<001
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Correlations among the Tasks

Table 4 shows the partial correlations among the scores obtained by bilingual
children on English and Korean tasks, controlling age. Several English measures
had significant correlations within language. As expected, all of pseudoword and
word reading and spelling measures had significant correlations between each
other. English spelling task had a significant correlation with both word reading
(rs=.63, .60, ps<.05) as well as pseudo word reading (r=.52, ps<.05) measures.
Working memory did not show any significant relationship with reading and spelling
measures. Pseudoword spelling had significant correlations with psuedoword and

word decoding (rs=.27, .37, ps<.05).
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Table 4 Partial Correlations among English Measures Controlling for Age
(Bilingual Children)

English Tasks — English Tasks
@ g
n %) = = — +3 T
co 2 5 £ 58 28 gS ggsed
<2 © DO < 8c =Zw Zg cceg¥y
x5 o oE t?® 2T o©go 2000594
=® < =< = OF w3 0L aseL=EcL
. Q ; . Q ) .= . O L0 .20 .20
- X N N 0 v W ~NOL o< o=0
1. WRAT3
Reading SS )
2. Word Attack .56**
SS * )
3. Word 76**  .63**
Identification SS * * )
4. WRAT3 .63**  .52**  60**
Spelling SS * * * )
S.Orthographic  »» 59 30« 9o .
Awareness
6. Spelling of . o
Sounds SS .18 27 22 .37 15 -
Loaltloze 30+ 02 46 23 28* -09 -
ercent Correct
8. Phonological
Awareness A7 -.01 .18 .06 .40* -.07 22 -
Percent Correct
9. Working
Memory Percent .13 A2 .03 .09 .04 .05 23 -.26 -
Correct

Ns=54~56

SS=Standard Score

Standard deviations are in parentheses.
* p<.05; ** p<.01; ** p.<001

Many Korean measures had strong correlations with each other. Korean sight
word reading had strong correlations with Korean pseudoword reading (r=.69),
Korean syllable awareness (r=.50) and phoneme awareness (r=.39), Korean spelling
(r=.79), and Korean psuedoword spelling (r=.72). It is interesting to note that the

correlation of Korean word reading with Korean syllable awareness was stronger
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than with Korean phoneme awareness. In addition, Korean orthographic awareness
(r=.43), Korean working memory (r=.42), and Korean oral cloze (r=.54) were all
significantly related to Korean word reading. This finding is similar to the L1 research
in English, syntactic awareness, working memory, phonological awareness, and

orthographic awareness are all significantly related to word reading in Korean as the

first language.
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Table 5 Partial Correlations among Korean Measures Controlling for Age
(Bilingual Children)

Korean Tasks — Korean Tasks

10. Korean Word
Reading

11. Korean Oral
Syllable Deletion
Phoneme Deletion
Working Memory

Cloze
Pseudoword

12. Korean
Pseudoword
Reading

13. Korean
14. Korean
15. Korean
16. Korean
17. Korean
Orthographic
Awareness
18. Korean
Spelling

Spelling

10. Korean

Word Reading

11. Korean Oral .54**

Cloze *

12. Korean - -
Pseudoword '6? '4§
Reading

13. Korean ok * *k
Syllable S0 .50™ .46
Deletion

14. Korean

Phoneme 39 41 26 .40* -
Deletion

15. Korean %
Working 400 00
Memory

16. Korean 79 61 .65 .56**
Spelling * * * *
17. Korean % %
Orthographic .43 26+ 467 49
Awareness

18. Korean ok * *k
Pseudoword '73 '5§ '65? A3 27 41**
Spelling

Ns=55~56

SS=Standard Score; Standard deviations are in parentheses.

* p<.05; ** p<.01; ** p.<001

39** -

31 92

42 '41

34+ 39 A0

.88**

This study intended to examine cross-language relationships of reading-
related skills. First of all, there was a significant correlation between English
phonolgical awareness and Korean phoneme deletion, Korean word and

pseudoword reading (rs=.45, .34, .40, ps<.05, respectively). In comparison, English
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phonological awareness did not show a significant relation with Korean syllable
deletion. Cross-language transfer of phonological awareness is partially supported.
Second, Korean oral cloze had no relationship with English oral cloze; oral cloze
does not show relationship across languages, supporting script dependent
hypothesis. Neither Korean oral cloze nor English oral cloze had cross-language
significance in correlations with word reading in Korean and in English. Third, the
cross-language relation of working memory was not significant between Korean and
English; this supports for script-dependent hypothesis. Likewise Korean and English
working memory measures did not have significant correlations with cross-language
word reading measures. Finally, Korean orthographic awareness did not have
significant correlations with English orthographic awareness as well as English
spelling and reading. This is consistent with the evidence that orthography is
language-specific. Interestingly, Korean orthographic awareness had a significant
relationship with English phonological awareness tasks (r=.28, p<.05). Being
sensitive to the rules of one writing system was related to being good at sound units
of another language. However, the parallel relations between English orthographic
awareness and Korean phoneme deletion tasks were not significant. This may be
due to the transparent Korean orthography, which allows its speakers to make more

predictable connections between writing rules and phonemes.
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Table 6 Partial Correlations among English and Korean Measures Controlling

for Age (Bilingual Children)

English Tasks — Korean Tasks

5
© 4
5 T § § &
= 2 _z _3 8 _§ 2, ¢
S 5§ 58 &8 §% §= § 55850
o 9 Q020 0y Qg QS0 05 9800324
o £ o co£ o015 SI0) o £ OLE O 0T E
¥XT X{ X33O X@m X5 X XT X2HXIT
. . o . . — . . O . . t .
S¢ To ¥8¢ 95 ¥& ¥z 9§ t622Lg)
;{'e\;Vderf\ngS 15 -01 .002 -09 .003 122 09 -16 .07
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6. Spelling of
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Percent Correct

8. Phonological 34+
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9. Working

Memory =17 -.09 -.19 .07 .06 14 -1 14 -.12
Percent Correct

Ns=55~56

SS=Standard Score; Standard deviations are in parentheses.

* p<.05; ** p<.01; ** p.<001
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A7 .40 .08 .04 .26 .28* 22

Mean Comparisons between Monolingual and Bilingual Children
To better understand scores without developmental differences particularly in
experimental measures, two or three grades were grouped into each grade groups.
Tables 7-9 show t-tests of the mean differences between monolingual comparison

group and Korean-English bilingual children. For comparison purposes, the grades
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were divided into three groups: kindergarten and grade 1 (Table 7), grades 2 to 3
(Table 8), and grades 4 to 6 (Table 9). Table 7 shows that, in kindergarten and
grade 1, there were significant mean differences between monolingual and bilingual
children in several measures. Overall performance on WRAT3 reading task was
significantly higher in the bilingual sample, whereas their language skills (syntactic
awareness in grade 1, phonological awareness, working memory) were significantly
lower than the ones of L1 speakers.

Table 7. Mean Comparisons on English Tests between Monolingual and
Bilingual Children (Kindergarten-Grade 1)

English Tasks Bilingual Monolingual t Cohen’s
d

WRAT3 Reading SS 117.87 (11.44) 110.55 (11.17) 217" .65

Word Attack SS 125.91 (9.06) 110.06 (11.79)  4.81*** 1.51
N=17

Word Identification SS 120.78 (9.95) 112.35 (13.13) 2.31* 72
N=17

Oral Cloze Percent .37 (.24) .60 (.20) -3.33** -1.04

Correct (maximum=1)

Working Memory .23 (.16) .45 (.08) -6.01*** -1.74

Percent Correct

(maximum=1)

Phonological Awareness .68 (.34) .89 (.26) -2.38* -.69

Percent Correct

(maximum=1)

Ns= 22~23, unless specified
SS=Standard Score; Standard deviations are in parentheses.
* p<.05; ** p<.01; ** p.<001

Table 8 shows, in grades 2 and 3, monolingual and bilingual children show
comparable performances on all of the measures. In all measures, there was no

group difference between bilingual children and monolingual children.
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Table 8. Mean Comparisons on English Tests between Monolingual and
Bilingual Children (Grades 2-3)

English Tasks Bilingual Monolingual t Cohen’s
d

WRAT3 Reading SS 111.75 (14.70) 115.94 (12.99) -.87 -.20

Word Attack SS 114.73 (6.81) 115.69 (12.91) -.26 -.09

Word Identification SS 111.69 (7.93) 117.31 (14.50) -1.36 -.48

WRAT3 Spelling SS 118.44 (13.21) 110.56 (11.56)  1.80 .63

Oral Cloze Percent Correct .60 (.11) .67 (.18) -1.20 -47

(maximum=1)

Working Memory 34 ((11) .33 (.12) .39 .08

Percent Correct

(maximum=1)

Phonological Awareness .73 (.16) .70 (.17) .66 18

Percent Correct

(maximum=1)

Ns=15~17
SS=Standard Score; Standard deviations are in parentheses.
* p<.05; ** p<.01; ** p.<001

Table 6 shows, in grades 4 to 6, in most measures, monolingual and bilingual
children performed similarly from each other with the exception of one of the two
word reading measure. It is difficult to tell why one word reading measure did not
yield any group difference whereas the other word reading measure did. It may be
due to the outlier in the monolingual sample given the monolingual group
consistently had higher standard deviations (SD=11.85, 15.64) for each measure
compared to the bilingual group (SD=7.89, 6.08). Finally, unlike the overall group
comparison earlier, there was no significant difference in spelling task in this grade
range. Nonetheless, effect sizes in both comparisons were similarly in the moderate
range, Cohen’s d = .57 (kindergarten-grade 6), .61 (grades 4-6). Thus, such

difference in t-test results can be attributed to the comparison size.
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Table 9. Mean Comparisons on English Tests between Monolingual and
Bilingual Children (Grades 4-6)

English Tasks Bilingual Monolingual t Cohen’d
d

WRAT3 Reading SS 106.75 (7.89) 110.80 (11.85) -1.27 -.40

Word Attack SS 107.95 (5.31) 114.05 (16.98) -1.53 -.48

Word Identification SS 105.75 (6.08) 117.95 (15.64) -3.25**  -1.03

WRAT3 Spelling SS 114.70 (7.11) 107.90 (13.91) 1.95 .62

Spelling of Sounds SS 104.90 (7.38) 106.75 (7.57) -.68 -.25

N=12

Oral Cloze Percent Correct .74 (.16) T7 (13) -.58 -.21

(maximum=1)

Working Memory Percent 49 (.14) 43 (.13) 1.33 44

Correct (maximum=1)

Phonological Awareness .65 (.16) .66 (.21) -.10 -.05

Percent Correct

(maximum=1)

Ns=20, unless specified
SS=Standard Score; Standard deviations are in parentheses.
* p<.05; ** p<.01; ** p.<001

In summary, with the exception of higher reading performance in kindergarten
and grade 1, the results are consistent with the previous findings that ESL children’s
reading-related skills are usually behind the L1 speakers in early primary grades,
while such gap disappears in later grades.

Hierarchical Regression

Another question that the present study investigated was the level of
phonological awareness in Korean reading acquisition. In order to find out whether
one level (i.e., phoneme level or syllable level awareness) is a stronger contributor
of reading and spelling in Korean, hierarchical regressions were performed. Table
10 shows the hierarchical regression results when Korean syllable deletion was put
into the model first followed by Korean phoneme deletion for four different

dependent variables: Korean word reading, Korean pseudoword reading, Korean
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word spelling, and Korean pseudoword spelling. In all four models, Korean syllable
deletion independently accounted for the variance for Korean reading and spelling
tasks, over and above the contribution of Korean phoneme deletion. Thus, not only
for reading in Korean but also for spelling in Korean, syllable level phonological
awareness is a stronger contributor than phoneme level phonological awareness.

Table 10 Independent Contribution of Korean Syllable Deletion (over and

above Korean Phoneme Deletion) to Korean Reading and Spelling

Korean Word Reading

R Adjusted R* R? Change Significance
Korean Phoneme Deletion .54 .28 .30 .0001
Korean Syllable Deletion .65 40 A3 .0001

Korean Pseudoword Reading
R  Adjusted R? R? Change Significance
Korean Phoneme Deletion .39 14 15 .002
Korean Syllable Deletion .54 .26 14 .0001
Korean Word Spelling

R  Adjusted R? R? Change Significance
Korean Phoneme Deletion .61 .36 37 .0001
Korean Syllable Deletion 73 .52 A7 .0001

Korean Pseudoword Spelling

R  Adjusted R? R? Change Significance
Korean Phoneme Deletion .44 18 19 .001
Korean Syllable Deletion .56 .30 A3 .0001
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DISCUSSION

Overall bilingual and monolingual children showed comparable performance
in almost all of the reading measures. Word reading and decoding in bilingual
children were higher in early primary grades with a reversed trend in older children.
Bilingual children performed slightly lower than monolingual children in English
phonological awareness, English working memory and English syntactic awareness
in most grades. In the monolingual sample, the spelling task was administered only
to older grades; the bilingual children showed higher performance in word spelling,
while such gap may fluctuate depending on the grade. One interesting observation
is that the initial significant difference in word spelling between bilingual and
monolingual groups disappeared when the grades were split into two levels (i.e.,
grades 2-3 and grades 4-6). Such result may be due to the decrease in sample size
when two language groups were divided into another two grade groups each in
order to compare in narrower grade ranges. Nonetheless, bilingual children tend to
score higher, even though the significance of this difference varied depending on the
size of comparison. This may be related to the positive and significant relationship
between Korean orthographic awareness and English phonological awareness in
relation to more transparent (consistent) correspondence in Korean orthography.
When children are strong in Korean orthographic legality, it is more likely that they
are stronger in understanding English phonemes, thus helping them with spelling in
English.

The results indicate that in primary grades phonological awareness across

languages were significantly related in the bilingual group, although it was no longer
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found in older grades. It is somewhat counterintuitive that, in kindergarten and grade
1, the bilingual group performed significantly higher in English word reading
compared to L1 speakers, while their English language skills (i.e., syntactic
awareness, English phonological awareness, working memory) were significantly
below those of L1 speakers. The findings indicate that, even though bilingual
children may be behind in language skills in English, it does not hinder bilingual
children’s performance in English; rather in the present study, bilingual children
performed higher. There may be a positive contribution of the heritage language that
is not captured in the English language tasks. Thus, this may be a demonstration of
positive influence of bilingual language environment. However, such generalization
should be made with caution as this study included only a limited sample size.

In addition, the bilingual group’s decoding performance (word attack) was
significantly higher than the one of their monolingual counterparts, while the bilingual
sample’s English phonological awareness is significantly below of those in
monolingual children. Such interesting contrast may be because bilingual children
are exposed to more transparent orthography in Korean in addition to opaque
orthography in English. The reliable predictability in decoding in Korean may allow
bilingual children to be stronger decoders even though their English phonological
awareness is not as strongly established as the English monolingual children.
Despite the time difference of administration in bilingual and monolingual samples,
the bilingual sample’s within-sample pattern is free from the Flynn effect (Flynn &

Neisser, 1998).
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As expected, there was significant relationship between Korean phoneme
awareness and English phonological awareness tasks. Linguistic interdependence
hypothesis is partially supported regarding the transfer of phonological awareness.
Other reading-related skills, syntactic awareness, working memory, and
orthographic awareness were not related significantly across languages. Thus, the
evidence supports for script-dependence hypothesis for those three skills.

As to the question which level of phonological awareness in prediction of
reading, consistent with recent findings by Cho and McBride-Chang (2005), syllable
deletion was a more important contributor of Korean word reading than phoneme
deletion. Goswami and colleagues (Ziegler & Goswami, 2005) proposed a grain size
theory that, depending on the representation of phonology in the orthography,
speakers of each language need to use certain level of unit size (“grain size”) in the
process of decoding. The finding of this research supports the grain size theory. In
other words, because Korean uses more syllable units than phoneme unit, paired
with the fact that is an easily-decodable shallow orthography, speakers of Korean
can use syllables in word reading instead of harder and smaller units, phonemes.

In this study it is difficult to analyze whether the level of phonological
awareness (i.e., syllable level vs. phoneme level) has a different relationship across
languages, because one English measure had only phonemes and another had both
phonemes and syllable, and the measure had pseudo word phonemes; moreover,
the sample size was low per measure. As some languages differ in utilizing the
levels of phonological awareness in relation to orthography of that particular

language, it will be worthwhile to compare whether certain levels of phonological
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awareness are more important in cross-language transfer, and whether there is
evidence in other language combinations of the interplay of levels of phonological
awareness with orthography of the language in predicting word reading.
Limitations

With the intention of drawing a comparison group, the measures in this study
were selected parallel to the measures from an existing, longitudinal data. Thus, the
choice of measures was confined to the measures used in the previously collected
data, which resulted in taking several versions of measures for one skill. This
created some difficulty in analysis; indirectly such design resulted in diminishing the
sample size per measure. The reason why Korean measures had more significant
correlations within language could have been due to the fact that one measure per
skill were used throughout grades, which increased sample size compared to
English measures; this could have affected the power that eventually influences
statistical significance. Second, a large age range as well as small sample size also
made analysis more complicated. As a first study on this topic conducted in this
region, it was difficult to anticipate the participant number per grade. For future
research, narrowing down the target age range will lead to a more fruitful outcome
with more definitive evidence. Next, the measures could have been more
thoughtfully selected. For example, | could have used English measures that capture
syllable and phoneme separately. Whereas Korean measures were separately
devised for phoneme and for syllable levels, English measures included both items;
in addition, one task for older grades consisted of pseudowords unlike in younger

grades. This restrained the analysis that the level of phonological awareness was
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examined only in Korean. Furthermore, the two samples had different demographic
characteristics. The comparison data was drawn from a rather homogeneous
environment (i.e., same reading program within the same district) and was a
longitudinal dataset. In comparison, the Korean sample was drawn from anywhere in
the greater Vancouver area and was a cross-sectional sample.

The results can be informative to educators that for Korean speakers,
teaching them to develop phoneme level awareness in learning to read in English is
important. The results support the benefit of bilingualism that, even in a cross-
sectional sample with varying geographic locations across greater Vancouver area,
children performed comparably on English measures, and the gaps in earlier grades
disappeared within two years of schooling. In terms of policy, this study appreciates
the community effort to conserve heritage language. The findings of this research
demonstrate that additional first language (heritage language) instruction does not
impair their second language (English); in some cases, it rather facilitates reading
and spelling performance in the second language. In embracing multiculturalism,
more federal and provincial attention to these heritage language programs is called

to systematically support maintaining heritage languages.
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APPENDICES

Appendix 1. Korean Phonological Awareness Tasks

Syllable Deletion Korean 2 & 7| 5t=0]
Instruction
ot HA ColE ZaiEAIR. ol HHo{E2 TIM To{E0|1, of™ HofE=2 2o|7t gl 7
Tt S0|0fl. mEtsiEM L. S’ "stu oM "&To|2te A2|E H FE& 2|7t Hote?
oo “grote. S A “sol2tkE A2 wiH, "mElE 2|7}t ot
s2lH, "We B2 Do, uistH "stwioA "&Tol2tk= A2|E wiE "miAz|oh =27
mfZolof 2.
ltem Delete Response | Score ltem Delete  Response Score
E1 stm st 10 1olE o]
E2 Atz } "N 23z =
1 Lid] L} 12 Loz} ]|
2 AA HlI7H 13 ctasi alf
3 L2 Lt 14  xfciz X
4 =4 A 15 7y =
5 oF = 16 12| xp7y nl
6 == = 17 7|A1xH§+ A
7 ol= L 18 =zjoict =]
8 g o} 19 %MM A
9 Sy % 20 MmHY 8
Raw Score | /20|
Phoneme Deletion Korean S 27| st=20§
Instruction
ot HA ColE ZaiEAIR. ol HH{E2 TIM Eo{E0|1, o™ HofE=2 2lo|7t gl 7
ctolSolol. metsiEM L. "L 7ol LBl A2lE wH fE 27} ZotRe?
%o “grote. L’ 01|A1 L7ol2te A2|E ™, “ot’2te A2(T) Zot)”
S, "% g2 ‘oo, AustE "LPolM "Liojete A2lE wiE "ol az|gh EY)
| £0]0f| 2.
Item Delete  Response Score ltem Delete  Response Score
E1 o} L 0 = 3
E2 7} F 1 -
1 C} C 12 = 5
2 =l = 13 o L
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Item Delete  Response Score ltem Delete  Response Score
3 =t x 14 o O
4 at o 15 & P
5 =E H 16 3l L
6 =E m 17 & 2
7 At L 18 M A
8 = = 19 = o
9 ch o 20 = L
Raw Score | /20|
Appendix 2. Korean Word Reading Task
Word Reading Korean &t=0{
Direction:
OlH| ttol ¢17|& & HolR. of7|o| U= oSS &&= M ot2iE 20 WE7tH e BH2&
Co{7} LIR™, ZECtT LitHEl of7|sHF D 1O CIETHOE HO{FAMR
1-12: O}S0| HR ChEE Z2, "2 0|22 LshFAML. 2tm st of7|s) X,
ltem Response Score Item Response Score
1 2 (ZXo] 21 =
2 o 22 M
3 cC 23 A
4 = 24 Azt
5 =x 25 dH|F
6 5 26  Z+X}
7 m 27 Ak
8 1 28 H=z=r}
9 T 29 ot
10 H 30 o
"M T 31 =rjof
12 32 orat
13 L} 33 =22
14 4 34 GAg4H
15  o}7| 35 =37
16 = 36  ZtX}o|
17 = 37 Zeo
18 &gt 38 =g
19 = 39 ot}
20 % 40 otrc}
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Appendix 3. Korean Spelling Task
Spelling Korean

o

20f

Direction
O|H| wotMI|E & Ao, o|Hall ZIM ZH{E0[0|R. M Zol= SAHFEE AlEsiM S0l

Tl E oi7|s &AL, WIt T E =8iE wiotch glZhol| StbM A W2d7EH 2. 022
Choj7} LH2™, ZECtL of7|ste O ofF HHol2 oM

1-6: __O|2t= 2XE MFAMR

ot&0| 22t CHEE H<, "olE S0f, 7t 2 8 MZ2tn 518, of ZXK(spelling)S 4 0f
tLR?”
HE L4, "Wote. 2 & Mo, X}, oMl AlEts] FAICH”
LR, "YU H2 2 oo, dutstHE, 2 ol2te sH2 2X= 2 0]7] WEo|o|R. ChAIEHH
HENR. W7t 2 & Meet stH of™ ZXi(spelling)E Mot sHtR?”

ltem Response | Score ltem Response Score

1 1 21 Ziztsich

2 L 22 ===

3 H 23 EPi=

4 ol 24 sl

5 42 25  =x|chEolch

6 F /ot 26 FCh

7 L} 27 k2|

8 a 28 E35|

9 c} 29 Lh=r}

10 o 30 Sis

11 DX} 31 Zesic)

12 a8 32  ZHo|

13 HiC} 33 )

14 olct 34 kAl

15 gichetct 35 Al = she}

16 2y 36 s|AA

17 Hof 37 o 3

18 &x|ct 38  ofzsict

19 dct 39 A

20 g 40 =z=

Raw Score | /40|
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Appendix 4. Korean Pseudoword Spelling Task

Pseudo Word Spelling Korean $t=0{

Direction
O|HMl o] MTIE & Ao, a#d 07| =to{E2 2[o|7} gie 7 THo{S0[d 2. MHZol=
ZXARE AZSIAM S0l T E oi7|sl EAHR. W7 Ho{E E22{E wiojct glZtof| shpA

M L7 H ER. 032 tHof7t LIRHM, RECHY ofY|ste O ofF HHo{E2 HOo7HM R,

Item 1: _ O[2}= ZXE MFAHM L.
lsb Ho
=

ots0| BECtD et Z, "dE 50, W7t /A 22|17t Le tH, ol 2

m
ol

of

mujn

ezt

e EF,Hot2. A S MotsHR. A, Ol AlEte ZAICt”
E C
=

HER, e B2 A oo, efubstH, A/ 2|7} e 2 X AR 0]7] WZ0[ofR.
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Appendix 6. Korean Working Memory Task

Zof

3t

Working Memory Korean

Instruction

Hb4 b8k L0

IS

=&oteh opx[er £hof 7t

101 £ 7H0l|2.

Ofu

Discontinue:

When the child has failed an entire level (e.g., when child failed 2A, 2B, 2C.)

Note:

Announce each level (e.g., X}, O|X|=

Al =20]7| wf&of, ots2| of

—
—

P

S

HAle igte Oz 7|

Response Score

Sample
Answer

Iltem

EENEE

Soll= o<

1) of

1A

1B

=4, W7t

0l

TICHE CRA

= O
CHO==

Fof

el

o

E =N

<]

JcHE cfA| &

Y& eg, &0i, Met)

0
Ljn

ofu

o
=

=AM

o588 OUZ ciA &

|

ol

[

Ol ob7t 3

Response Score

Sample

Item

Answer

o
K

=l

oju

7tekol &7y :

!

ofl

oll=

Ealll

2) Ui

S7



Response Score

Sample

Iltem

Answer

( , )

ujd
od

H 2ol

—
—

2) o}Z mj

o
o

2NEl=s .

El
Kr

iN]

1) 7HE0| b

2C

Rech

2) Z2 ofME

Hojl 2.

L

Jolll

=

0l
K0
o

s

)

A, ol

s
ﬂm.___ NG
1] =
_E_E A
o
~ 1
U
,EE N
Mo
o<
z - ob
R
=
A
[
uu 30 o
= q ®
<
™

Fof| Eo|,

0
00

—

k

1) Ef

3B

i
n
n

dct, Het

|

i

3) W ofalzt

o .

2) AlEE2 olsd O

1) =0l

3C

ge 2y _ .

=Ct

AL olFlE 4 EELE & Hoe.

RS

Tor

At

ol

. Ol

2) of
3) ARA

7|0 Zket

2l g2l2, X

= R

=
= _ .

el O]

S
[}

4) 57t =X

C
= 0| .

1) ZA=o0ll

4C

=Ct

N

= E Bt .

= AFHo|EZo| AF0]

3) o

1]
NI

=
=

4) &fF=2 mE

Hojl 2.

L

Jolll

=3

0l
K0
o

s

A

A, ol

=ct

58



ltem Sample Response Score
Answer
2) dlEe Jtgm, syt =4t
3) LFol| BHM, LhE e PNl
4) o{Eoll= M7t o . ==
5) =0 =2 WX|H, S0| ofzf=2 t2t =t
( : : : : )
5B 1) Evls o w21 750l o —a|c}
2) Mo 2l ojoRg ot
3) 2 21, FHul= ML}
4) 2oll= Aol o] ot
5) E7&7| W, ?2l= s=E€E S etct
( : : : : )
5C 1) 79Iz Bol& AHECH
2) goll= &1, Holl= o< shet
3) &2 2|7t T . RUACHTH
4) 7tAl0llM ofolAFBIE Lot
5) ofol7ie 23, ATIZoIRlE ot

59



