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Abstract

The present study compared the influence of bi-literate bilingualism versus mono-literate bilingualism on the development of literary skills in English as L3. Two main predictions were made. First, it was predicted that Russian (L1) literacy would benefit decoding and spelling acquisition in English (L3), that is, bi-literate bilingualism would be superior to mono-literate bilingualism. Second, it was hypothesized that there would be positive transfer of phonological processing skills from L1 Russian to L3 English even in the context of two linguistically and orthographically distinct languages. The sample of 107 11-year-old children from Haifa, Israel, were divided into three groups matched in age, gender, sociol-economic level, verbal and non-verbal IQ: bi-literate bilinguals, mono-literate bilinguals and mono-literate monolinguals. The research was conducted in two stages. In the first stage a wide range of linguistic, meta-linguistic, cognitive and literacy tasks in Hebrew (L2) and in Russian (L1) were administered. In the second stage linguistic, meta-linguistic and literacy skills in English (L3) were assessed. The results demonstrated that bi-literate bilinguals outperformed mono-literate bilingual and mono-lingual children on a number of basic literacy measures (phoneme deletion and analysis, pseudoword decoding and spelling) in English (L3). Even after controlling for (L2) Hebrew reading accuracy, bi-literacy independently explained 16% of the variance in English reading accuracy among Russian-English fifth grade bilinguals. 

Introduction

The acquisition of a third language is a very common phenomenon the world over, in natural as well as formal contexts. The study of L3 acquisition has developed considerably in recent years. The development of L3 language knowledge refers to the acquisition of a non-native language by learners who have previously acquired or are acquiring two other languages. Although this process shares many characteristics with L2 acquisition, Cenoz & Genesee (1998) stressed that it should not be considered simply as variant of bilingualism because L3 learners have more linguistic experience at their disposal compared to L2 learners. Moreover, L3 learners are influenced by the general cognitive effects of bilingualism, and have access to two linguistic systems when acquiring a third language (Bialystok, 2001; Cenoz & Hoffmann, 2003). Consequently, tri-lingualism represents a unique and complex phenomenon that has begun to attract growing research attention. 

Basing on Cummins' linguistic interdependence hypothesis (1978), research on multilingual acquisition has provided extensive evidence of positive cross-linguistic transfer from L1 to L3 (Bild & Swain, 1989; Thomas, 1988; Errasti, 2003; Valencia & Cenoz, 1992). Although, these studies differ greatly with respect to research methodologies and testing procedures, they have a number of common features. s 
First, in most cases the findings from these studies reported significant advantages for bilingual children over their monolingual peers in the process of L3 acquisition. These advantages were found both in studies focusing on the effects of bilingualism on the development of general language proficiency and literacy skills (language use, pragmatic skills, text reading accuracy and written expression) in additional languages (Bild & Swain, 1989; Errasti, 2003; Valencia & Cenoz, 1992), and in studies that have examined specific aspects of language proficiency such as grammatical knowledge and vocabulary acquisition in L3 (Thomas, 1988). 

However, the impact of early literacy experiences in L1 (development of phonological awareness, acquiring of alphabetic concept, phonological decoding and word identification skills) on the process of L3 basic literacy skills acquisition among young bilinguals has been largely overlooked in this work. The possible explanation of this impact may relate to the data collected from bilingual research (Bialystok, 2002; Durgunoğlu, Nagy & Hancin-Bhatt, 1993; Geva & Ryan, 1993; Geva & Wade-Woolley, 1998; Verhoeven, 1994). For instance, Durgunoğlu et al. (1993) reported that Spanish children's phonological awareness and word recognition significantly predicted their English word recognition and pseudoword recognition, indicating positive cross-linguistic transfer. It is important to note that positive correlations in decoding skills have been found not only between languages sharing the Latin script, but also between languages belonging to different and highly dissimilar orthographies such as English and Hebrew and English and Persian (Geva & Ryan, 1993; Geva & Wade-Woolley, 1998, Gholamain & Geva, 1999). This pattern of data supports a "central processing" hypothesis highlighting the substantial universality in the underlying cognitive and linguistic processes involved in word reading. More specifically, Geva & Wade-Woolley (1998) suggested that existing of common underlying abilities such as phonological skills, memory, orthographic knowledge, and speed of processing can predict decoding skills acquisition in L1 and L2. Regarding the multilingual context, surprisingly, the investigation of cross-linguistic transfer of meta-linguistic skills underling early literacy growth such as phonological awareness and decoding from L1 to L3, has yet to receive any attention. The present study sought evidence of positive transfer of phonological and word identification skills from L1 Russian to L3 English. 

Second, it has also been suggested that transfer between languages can be affected by the linguistic distance among the languages involved. There is evidence for cross-linguistic transfer in multilingual acquisition when the languages involved are similar with respect to phonetic structure, vocabulary and syntax (Bird & Swain, 1989; Thomas, 1988). By contrast, our investigation focused on cross-linguistic transfer of meta-linguistic and basic literacy skills in the context of the three different orthographies (Cyrillic, Semitic and Latin) and three different linguistic families (Slavic, Semitic and Germanic). Based on the data from bilinguals, we proposed that phonological processing skills learned in L1 can be relatively strong predictors of subsequent literacy skills in L3 regardless of orthographic and linguistic differences between languages. 

Third, prior research has emphasized the importance of "balanced" bilingual development as a critical factor for positive cross-linguistic transfer. This refers to high levels of competence development in both languages when the L1 and L2 are acquired in formal educational contexts (Cenoz & Genesee, 1998; Cenoz & Hoffmann, 2003, Errasti, 2003). This implies that bilingualism may have a positive effect on L3 acquisition only when the socio-educational context is additive and conducive to the development of high level academic skills in both the minority language and in the majority language (Lambert, 1974). For example, Errasti (2003) compared the effect of different levels of bilingualism (Basque, Spanish) on the acquisition of writing skills in L3 English among 155 bilingual adolescents in an additive context in the Basque Region. The results suggest that balanced bilingualism in Basque and Spanish can have a positive effect on the acquisition of English. To conclude, the studies above show that literacy in two languages developing in L2 additive context fosters a higher degree of meta-linguistic awareness while children are exposed to two written codes and therefore, they may be faster at acquiring the code of a third language. 

Although, the available evidence favors a form of additive multilingualism, it is worth remarking, that in many multilingual countries L3 literacy acquisition occurs in an L2 non-additive environment, in which L1 is non-majority language that is not used in the formal educational context. This is the case of Russian speaking bilingual children in Israel, where Hebrew is the national and official language and English has no constitutional status but is widely used in higher education and acquired early in the elementary school. At the same time, many Russian speaking parents try to maintain the heritage language among their children by exposing them not only to spoken Russian at home but also by involving them in community-based evening schools that teach reading in Russian once a week. However, according to parental reports (Schwartz, Leikin & Share, 2005), in most cases, their Israeli born children acquire only basic knowledge of their written heritage language with limited decoding skills and elementary levels of spelling. Moreover, in spite of the dominance of spoken Russian at home, Russian speaking bilingual children tend to reduce both the frequency and intensity of their exposure to their L1 literacy by the time they start formal schooling in L2 Hebrew. As a result of the non-additive sociolinguistic context of Hebrew (L2), the Russian literacy skills of Russian-Hebrew speaking bilinguals' children can be characterized as "passive", as it is used mainly in cases of occasional written contact with relatives who stayed in the Former Soviet Union, rather than in active reading and writing activities in L1. 

In spite of their passive L1 literacy knowledge, however, it is important to bear in mind, that by the time bi-literate Russian-Hebrew speaking children start formal learning of their L3, English, they have already acquired extensive experience in decoding two different and distant alphabetic orthographies (Cyrillic and Semitic), whereas the mono-literate children have acquired only one orthography (Hebrew). Consequently, we predicted that even passive L1 Russian literacy skills would enhance decoding and spelling acquisition in L3 English. This prediction was derived from the fact that, like English, Russian script is a fully-fledged alphabet with letters representing consonants and vowels. By contrast, due to the fact that Hebrew is a Semitic language with a consonantal orthography (or "abjad") with vowels not represented by fully-fledged letters, teachers in Israel commonly use CV sub-syllabic segments as the basic units of the decoding instruction. Consequently, such instruction does not stress the distinction between consonants and vowels (Bentin & Leshem, 1993). The second explanation for our prediction, relates to Ushinskiis' (1962) theory of reading instruction in Russian. According to Ushinskii, a thorough understanding of phonological structure (discrimination of phonemes, blending phonemes and phoneme replacement and substitution, distinguishing between consonant and vowels, segmentation of words and syllables) is the foundational principle for future literacy development in all alphabetic writing systems. Regarding the comparison between Russian, English and Hebrew scripts, we propose that this principle is most relevant for fully-fledged alphabets such as English and Russian. In addition, in contrast to Hebrew, both Russian and English are characterized by complex syllable structures, are read from left to right, and use lower case and upper case letters. 

It is important to note, however, that although both English and Russian are alphabetic scripts that share a number of Latin letters, there are considerable differences between these languages in sound correspondence. Nine of eleven capital letters sharing common orthographic shapes (e.g. A, B, C, E, H, O, P, T, and X) represent different sounds. Therefore, we predicted that this discrepancy can became a source of interference between spelling in Russian L1 and English L3, that is, negative transfer. 

In summary, we make two types of predictions: one is a meta-linguistic level relating to the transfer of phonological awareness and understanding of the alphabetic principle from L1 (Russian) to L3 (English). The second level concerns the "transfer" of specific orthographic and linguistic features since they are similar for both Russian (L1) and English (L3) in spite of their belonging to different linguistic families and scripts.  

In order to explore the independent contribution of L1 Russian literacy to L3 English literacy acquisition, we distinguished two groups of bilinguals: bi-literate bilinguals (both Russian and Hebrew literacy knowledge) and mono-literate bilinguals (only L2 Hebrew literacy knowledge and L1 Russian spoken language knowledge). 

A thumbnail sketch of Russian and English Language and Orthography 

Like English, Russian Cyrillic script is a fully-fledged alphabet with letters representing consonants and vowels, a semi-consonant/semi-vowel (Й), a hard sign (Ъ) and a soft sign (Ь) (Wade, 1992). Russian has a much more complex syllable structure than English with up to four consonants in a single cluster (Akhmanova, 1971). This phonological complexity has been found to have a positive influence on the development of phonological awareness at the phoneme level with Russian-speaking preschoolers and first-graders able to perform more complex phonological segmentation tasks than English- or Hebrew-speaking children (Ibrahim & Eviatar, 2002; Zaretsky, 2002). These findings are consistent with the data reported by Caravolas & Bruck (1993) in showing that Czech-speaking preschoolers and kindergarteners were more successful on segmenting complex and simple onsets than their English-speaking peers due to high frequency of complex onsets in Czech versus English.  

Unlike English orthography, written Russian has, on the whole, regular grapheme-phoneme correspondence. Except for the few cases of unpronounced letters (Grigorenko, 2003), most letters represent only one phoneme. Also, like English, many Russian phonemes can be spelled in more than one way. 

The English orthography is regarded as an example of a deep orthography characterized by very complex, irregular and often inconsistent grapheme-phoneme correspondence. According to Frost (2005), the main source of complexity in English derives from its rich vowel system (about 15 vowels), which are represented by fewer graphemes. For this reason, English orthography is exceptional in its degree of inconsistency compared to other alphabetic orthographies (Daniels & Bright, 1996; Seymour, Aro & Erskine, 2003). Indeed, it is becoming widely recognized that English poses extraordinary difficulties for the young child learning to read and write and these difficulties appear to be directly rooted in the complexity of the orthography rather than measurement incommensurability or in broader differences in either socio-cultural factors or educational practices (Ellis & Hooper, 2001; Frith, Wimmer & Landerl, 1998; Spencer & Hanley, 2003; Thorstad, 1991; Wimmer & Goswami, 1994).

Summing up, the findings reviewed above suggest that balanced bilingualism has a positive effect on the acquisition of language and literacy skills in L3, but research into the impact of L1 basic literacy on basic literacy acquisition in L3 has yet to be undertaken. Therefore, our first objective was to explore the impact of Russian (L1) basic literacy skills on English (L3) reading and spelling acquisition. Furthermore, the present study aimed to provide evidence for the positive transfer of phonological processing skills (phonological awareness and decoding) between two languages (L1 Russian and L3 English) both belonging to two distinct orthographies (Cyrillic and Roman) and two different linguistic families (Slavic and Germanic). Two main predictions were made. First, we predicted that Russian (L1) basic literacy skills (phonological awareness, decoding and spelling) would benefit decoding and spelling acquisition in English (L3), that is, bi-literate bilinguals would be superior to mono-literate bilinguals. Second, we expected that there would be positive transfer of phonological processing skills from Russian (L1) to English (L3). Although Russian and English are distinct languages both linguistically and orthographically, we suggested that the transfer of phonological and decoding skills from Russian (L1) to English (L3) is more probable than the transfer from Hebrew (L1) to English (L2) due to similarities between Russian and English noted above. So, we expected more variance in English to be explained by English in the Russian-Hebrew bi-literate group than in the Hebrew-speaking mono-literate group, and the least transfer in the Russian-Hebrew mono-literate group who were not expected to benefit from having even oral language skills in Russian (L1) language. 

Method

Some notes on the socio-cultural context of the Russian-speaking community in Israel 

Israel is a country populated largely by successive waves of immigrants. The 1990s were marked by a massive wave of immigration from the former Soviet Union (FSU). According to government sources, over 835,000 immigrants, approximately one-sixth of the total population of Israel, immigrated from FSU between 1989 and 1999 (Yelenevskaya & Fialkova, 2003). This huge influx of newcomers has resulted in a fairly consolidated community structure at both the formal (e.g., political) and informal levels. According to Leshem and Lissak (1999), "at the informal level, most of the immigrants are integrated in dense, informal social networks that encompass relatives and friends from the FSU and serve as major support systems in the process of their absorption in the new society." In addition, the Russian language has now attained the status of Israel's third language (Olstein, 1995), after Hebrew, the official language, and English with a state-sponsored Russian-language radio network and TV channel, and the publication of some 50 Russian-language newspapers and magazines. 

One of the stated aims of the Russian-speaking community is the promotion of a supplementary Russian-language education system (evening schools) designed to preserve the cultural heritage and the mother tongue among the younger generation. This aim accords with the unique professional-educational profile of FSU immigrants in Israel. Approximately 60% of the FSU immigrants in the workforce have "academic" professions (Leshem & Lissak, 1999). At the same time, it should be emphasized that a considerable part of this highly educated workforce did not receive formal approval to practice their profession in Israel and were obliged to seek alternative employment. Thus the socio-economic status of this community is relatively low considering their academic-educational levels.      

Participants
A sample of 107 11-year-old children participating in the study were selected from 6 elementary schools (14 classrooms) located in similar neighborhoods in the northern region of Israel. Participants' selection was conducted in four stages. In the first stage by directly approached to both bilinguals' and monolinguals' parents in parent-teacher meetings we obtained written consent for 70% of the children. (We estimated that approximately 90% of parents were present at these meetings.) The consent form for bilinguals' parents included questions concerning date of arrival in Israel, ratings of language dominance at home, information on the level of the child's Russian literacy knowledge, the period of Russian and English literacy exposure and any private tutoring in English. The consent form for monolinguals' parents contained questions providing information on the age the child began English instruction and whether he received any private tutoring in English. 

Next, on the basis of the information provided by parents and teachers, we selected 68 bilingual children who met the following exclusionary criteria: 

(1) Russian is the first and dominant language in the home; (2) immigrated to Israel at least two years before the study was conducted; (3) began their English instruction in Grade 3; (4) did not receive any private tutoring in English; (5) were free of learning disabilities, and severe hearing, visual and neurological impairments. Then, on the basis of parental report, we selected 39 Hebrew-speaking monolinguals who shared the last three criteria with their bilinguals' peers. Finally, according to the information obtained from parental reports of children's Russian literacy knowledge, the bilinguals were divided into two groups: 1. Russian-Hebrew bi-literate bilinguals (English as L3) (n=50); 2. Russian-Hebrew mono-literate bilinguals (English as a L3) (n=18); 3. Hebrew monolinguals (English as a L2) (n=39). 

The native Russian-speaking bilinguals were children of Russian-Jewish immigrants in northern Israel. About 45% of these children were born in the FSU and immigrated to Israel at least two years prior to our study. Russian was the dominant language in all the children's homes, whereas Hebrew was the language of formal school instruction and communication. 

Most of Russian-Hebrew bi-literate bilinguals (n=42) were exposed to L1 literacy in the framework of community-based evening schools (as described above) or by their relatives at home. Some (n=5) of the Russian-Hebrew bi-literate bilinguals were born and schooled for at least one year in the FSU prior to immigrating to Israel. In comparison to Russian-Hebrew bi-literate bilinguals, no child from the Russian-Hebrew mono-literate bilingual group had formal or informal reading instruction in Russian: none was able to name more than 4-5 letters of the Russian alphabet or read even the simplest Russian words. Both mono-literate and bi-literate groups were drawn from the same classrooms (n=19) in which the majority of children were native Hebrew-speakers, that is, monolingual and mono-literate Hebrew speakers. 

All children began their English instruction in Grade 3, with the first year of instruction conducted twice a week (a total 90 minutes) and devoted mostly to listening comprehension skills and alphabet learning. In the second and the third years of English instruction, the program focused on decoding and oral language acquisition. The children received 3-4 English lessons weekly (totaling 135 minutes per week) combining written and oral activities. The English teachers (Hebrew native speakers) used similar programs including discussion of current affairs (e.g., holidays, seasons, weather) and read-aloud activities (asking questions about stories, making predictions, discussions about storybook illustration, vocabulary enrichment and a story retelling). 

To sum up, in this longitudinal study we tested children’s L1 (Russian) and L2 (Hebrew) at the beginning of grade 5, and then English (L3) at the end of grade 5. At that time all children had been exposed to two school years of language and literacy instruction in English. 

Measures

All linguistic and meta-linguistic tests were administered to bilingual children in three target languages (Russian, Hebrew and English). Note that most Hebrew language tests are standardized instruments whereas the Russian and most English language tests are non-standardized – almost all were developed for this study by the authors. 

English literacy tests

1.  Word Identification (Woodcock Reading Mastery Test – Revised, Form H, 1987). This test measures single word reading skills. The participants were asked to read aloud a list of 55 words of increasing difficulty. Administration was discontinued when the child made 6 consecutive errors. The maximum score on this task is 55. The test manual reports split-half reliability coefficients ranging between 0.81 and 0.99. 

2.  Word Attack (Woodcock Reading Mastery Test – Revised, Form H, 1987). The Word Attack test evaluates decoding skills and requires the children to decode 45 pseudowords. The words are arranged from simple monosyllables with short vowels to multi-syllabic words with complex vowel patterns. Administration was discontinued after six consecutive errors. The maximum score on this task is 45. The split-half reliability coefficients according to the test manual ranged from 0.81 to 0.99. 

3.  Identification of High Frequency Words (Schwartz, Share & Leikin, 2003). This test assessed accuracy and reading rate of high frequency words in English. The children were asked to read aloud a list of 20 high frequency words (e.g., girl, frog) drawn from English L2 textbooks. The maximum score on this task was 20. Internal consistency (alpha) was .77.

4.  Spelling of High Frequency Words (Schwartz, Share & Leikin, 2003). This test evaluates spelling of the same list of 20 high frequency words described above. These two tests were administered to the children in different sessions, separated by a two week interval, and the order of the words in the spelling test was different from the order in the word identification task. In addition to overall (per-item) accuracy, the accuracy of consonant clusters reading was measured separately. The maximum score on the accuracy task was 20 and on the consonant clusters sub-score was 13. Internal consistency (alpha) on the two tasks was .86 and .70, respectively.

5.  Pseudoword spelling (Schwartz, Share & Leikin, 2003). On the pseudowords spelling test, the children were asked to spell 15 pseudowords which were structured to comply with  orthographic conventions in English, and included many common English orthographic patterns such as  consonant clusters (e.g., mirst, strem), diphthongs (e.g., glay), digraphs (e.g., shoon, cheed), and glides (e.g., weg). The words were pronounced by an English native speaker one at a time, and each word was repeated twice. After listening to each word, the children were required to repeat the stimulus, and then to write it. Scores were computed by allocating one point for each item correctly spelled. Internal consistencies were .61 for pseudoword spelling; .68 for consonant clusters; .80 for consonants; .68 for vowels; and .63 for orthographic conventions. 

Linguistic and Meta-linguistic Tests in English

Phonological Awareness:
1.  Initial consonant isolation (Schwartz, Share & Leikin, 2003). This test required the isolation of the initial consonant in spoken words. Participants were presented with ten pictured objects; five objects beginning with consonant clusters, CCV, (e.g., snake, plate) and five objects beginning from a simple CV pattern (e.g., red, nine). The children had to name the object and to isolate the initial consonant. If the child could not name the object, the tester named it and asked the child to repeat the word after him. The maximum score on this task was 10.  Internal consistency (alpha) was .82. 
2.  Final consonant isolation (Schwartz, Share & Leikin, 2003). This test required the participants to isolate a final consonant. The children were presented with ten pictured objects; five objects with a word-final consonant clusters, VCC, (e.g., milk, lamp) and five objects finishing with word-final singleton consonant (e.g., fish, green). The children were asked to name the object and to isolate the final consonant. The maximum score on this task was 10. Internal consistency (alpha) was .80. 

3.  Phoneme analysis (Schwartz, Share & Leikin, 2003). On the phoneme analysis task, the children were asked to break words into separate phonemes. The test includes 10 simple monosyllable (CVC) words (e.g., dog, cat).  Scores were computed by allocating one point for each correctly analyzed word. Internal consistency (alpha) was .87.

4.  English Grammatical Knowledge (Schwartz, Share & Leikin, 2003). On the grammatical processing test, nineteen sentences, each with a missing word were read to the children. Then, the children were asked to read the sentence, and to circle the appropriate word from a set of three words (e.g., "Danny is __________ (play, plays, playing) with a ball now"). The missing words included nouns, verbs, prepositions, adverbs and auxiliary verbs. In order for the response to be considered correct, the selected word must form a semantically and syntactically correct sentence. The maximum score on this task was 19. Internal consistency (alpha) was .67.

Hebrew literacy tests

1.  Word recognition fluency (words-per-minute) and accuracy (Shany, Lachman, Shalem, Bahat & Seiger, 2003). This test included a list of 38 pointed (voweled) words varying in degree of difficulty, ranging from short, mono-morphemic words (e.g., דָג, dag, 'fish') to longer, multi-morphemic (e.g., מִתְרַוְוחִים, mitravxim, 'expand'). The participants were asked to read these words aloud. Scores were computed by allocating one point for each correctly pronounced word. The maximum score on this task was 38.  Internal consistency (alpha) was .90.

2.  Pseudoword decoding (Deutsch, 1994). A list of 24 pseudowords was presented to children for reading aloud. Internal consistency (coefficient alpha) was .90. Reading rate (in seconds) and the number of errors (accuracy) were recorded. 

3.  Spelling (adopted from Shany, Ben-Dror & Zieger, 1999). This test consists of 20 words representing three different linguistic categories: 1. function words; 2. uninflected content words; 3. inflected content words consisting of roots and word patterns different from those used in the previous category.  The children were requested to listen first to the word, then to a sentence including the word, and again to the word in isolation, and then to write each word down. Internal consistency (coefficient alpha) was .87. The maximum score possible was 20. 

Russian literacy tests

  Four measures of literacy in L1 Russian were developed.

1.  Letter naming.  The children were asked to name 16 printed letters. Internal consistency (alpha) was .87. 

2.  Pseudoword decoding. In this test the children were asked to decode 15 short pseudowords which were structured to comply with Russian's morpho-phonemic conventions. The words ranged from simple monosyllables (CCVC) to tri-syllables (CVCVCV). Internal consistency (alpha) was .67.

3.  Word recognition. This test required the children to read a list of 15 words of increasing difficulty with up to four consonants in a single cluster (e.g., vzgl'ad ('look')). Internal consistency (alpha) was .63.

4.  Word writing.  In a dictation task, seven words of increasing difficulty were used to evaluate the children's ability to spell in L1 Russian. Internal consistency (alpha) was .88. In addition, all cases of Russian letters substitution in the English in each word were countered. 

Linguistic and Meta-linguistic Tests in Hebrew and Russian

1.  Phonological Awareness: Phonemic manipulation (Shany, Ben-Dror & Zieger, 1999). The test consists of twenty words ranging from 1to 2 syllables. The words selected represent three types of consonant/vowel structures: CVC, CCVC, CVCVC, and CVCCV. For example, in Hebrew, “Say matos (‘airplane’). Now, say matos without t”; (In Russian: shkola, 'school' without sh).Words were presented orally and children were asked to pronounce each word and then to delete specific phonemes at the beginning, middle or end of the word and pronounce the remaining (non-meaningful) sequence. The total number of correct responses was calculated. Maximum possible score was 20. The internal consistencies for the Hebrew and Russian versions of this test (coefficient alpha) were .85 and .62, respectively. The Russian version of the test is provided in Appendix A. 

2.  Morphological Awareness (Schwartz, Share & Leikin, 2003). This task was used as a measure of language proficiency in both languages. On the morphological awareness task, the participants were exposed orally to five roots and were required to name as many words derived from these roots as possible in 60 seconds. 
3.  Peabody Picture Vocabulary Test (PPVT-R) (Nevo, 1979; after Dunn, 1965). This well-known test required the children to indicate which of four pictures matched a spoken word.

4.  Working Memory (Hebrew version. Shany & Ben Dror, 1998 adapted from Siegel & Ryan, 1989). The children were required to complete 28 unfinished sentences (e.g., ‘We write on the board with a…CHALK'). The sentences were presented orally in two trials (2, 3, 4 and 5 sentences in each trial).The children then had to repeat all added words in the order of sentence presentation. That is, in the first trial the child had to repeat two words, in the second trial three, and so on. To minimize word-finding problems, the sentences were chosen so that the missing word was highly predictable. Internal consistencies of the Hebrew and Russian versions of this task were similar (α = .79 and α = .80, respectively). The task was discontinued when the child failed all items at a given level of difficulty. 

5.  Fluency test (Hebrew version adapted from Spreen & Strauss, 1998). There were two subtests. In the semantic fluency task, the children were required to name as many category members as possible in 30 seconds. The categories were animals, and fruits-and-vegetables. The phoneme fluency task, required children to generate words beginning with a given phoneme (in Hebrew /g/ and /(/ and in Russian /m/ and /s/). The total number of correct responses was calculated.

II. General ability
1. Raven's Colored Matrices (Raven, Raven, & Court, 1976, sets A, B, C, D and E). This test requires the children to match one of six graphic patterns to a visual array. This test measures….

 2.  Parent questionnaire. Two parent questionnaires were developed: one questionnaire comprising 15 items was administered to the monolingual children's parents. A second 16-item questionnaire was developed in Russian for the parents of the bilingual children. The questionnaire administered to the monolingual parents assessed parent education and print exposure at home (book reading). The bilingual version assessed parent education, print exposure in Russian and Hebrew, and level of mastery in spoken and written L2 Hebrew, and parent ratings of parent and children’s language dominance. Parents were interviewed in their homes. 

Procedure

The research was conducted in two stages. In the first stage, at the beginning of the grade 5, Hebrew linguistic, meta-linguistic and cognitive tasks were administered individually to all children, and in addition, Russian tasks were administered to bilingual children. At the end of grade 5 the English battery consisting of meta-linguistic, linguistic and reading and writing skills was administered individually to all children. The administration of each battery lasted about 45 minutes. For the bilingual children, the order of the Hebrew and Russian batteries was counterbalanced. The Hebrew tasks were administered by a native Hebrew speaker, while a native Russian speaker administered the Russian tasks, and a native English speaker administered the English tasks. The instructions for each testing session were given in the language being tested except for the English tasks where the instructions were administered in Hebrew in order to avoid any misunderstanding. 

Results

Table 1 presents the background data for bio-social, non-verbal IQ and home literacy variables for the three groups. In order to examine differences between the groups on the variables mentioned above, we also conducted one-way analysis of variance followed up with post-hoc comparisons. In all the analyses significant differences between the groups are indicated by means of Latin superscripts (a, b), with different superscripts indicating a statistically significant difference; groups sharing a common superscript do not differ significantly.

It can be seen that the three groups did not differ significantly on any background measures, apart from the differences between the two Russian-speaking bilingual groups in terms of years of residence in Israel. 

Regarding data collected from parent questionnaires, it is important to note that thirty two families did not agree to be interviewed (13 families from the bi-literate bilingual group, 6 families from the mono-literate bilingual group, and 13 in the monolingual group). For this reason, we compared the children whose parents agreed to be interviewed (n = 75), with the children, whose parents did not agree to be interviewed (n = 32), on gender, non-verbal intelligence and passive vocabulary measures. The results did not reveal any significant differences between the groups on gender (χ2 (1) = .01, p = .92), Raven (F (1, 105) = 4, 19, p > 0.05), and Peabody (F (1, 105) = 0.02, p > 0.05), suggesting that there is no systematic difference between the responders and non responders in terms of children’s profiles bio-social and cognitive profiles. In addition, nine families who were interviewed (six families of bi-literate bilinguals, two of mono-literate bilinguals and one mono-literate monolingual family) reported single parent status; hence information on parental education was available for only one parent. 

---Insert Table 1 about here----

Comparison between bi-literate bilinguals and mono-literate bilinguals on L1 Russian meta-linguistic, linguistic and cognitive tests
Group comparisons between bi-literate bilinguals and mono-literate bilinguals on L1 Russian meta-linguistic, linguistic and cognitive measures were conducted using a series of t-tests. Table 2 provides a summary of these analyses. In addition, Table 2 displays the scores for bi-literate bilinguals on L1 Russian literacy measures. 

It can be seen that the bi-literate bilinguals were significantly superior to their mono-literate peers on all meta-linguistic and linguistic measures in their native language, Russian.

It is also apparent that the bi-literate bilingual's performance on all the Russian reading measures was at ceiling levels except of the results on the spelling test. 

---Insert Table 2 about here----

Comparison between the three groups on Hebrew meta-linguistic, linguistic, cognitive, and literacy tests

Differences between the three groups of participants were tested with one-way analysis of variance followed up with post-hoc comparisons. The performance of the groups on meta-linguistic, linguistic, cognitive and literacy tasks in Hebrew is presented in Table 3.
The data reveal that the bi-literate bilinguals outperformed both comparison groups on two tasks measuring phonological processing in Hebrew; phonemic manipulation, F(2, 104) = 12.26,  p < 0.05, and pseudoword decoding accuracy, F(2, 104) = 5.82, p < 0.001. There was also a trend of bi-literate bilinguals' superiority over the comparison groups on rate of pseudoword decoding, although the results were not statistically significant. These findings support the results reported by Schwartz, et al. (2005) that showed that Russian speaking bi-literate bilingual first graders outperformed their mono-literate bilingual and monolingual peers on all measures of phonological awareness and phonological decoding. 

On the other hand, unlike the mono-literate bilinguals, the bi-literate bilinguals were significantly lower than the monolinguals on the Hebrew vocabulary measure, F(2. 104) = 7.54, p < 0.05. These results may be attributed to the length of residency in Israel: the mono-literate bilinguals' mean number of years of residence was higher than their bi-literate bilingual counterparts. It is interesting, that in spite of this vocabulary weakness, the bi-literate bilinguals outperformed their bilingual and monolingual peers on the morphological awareness measure in Hebrew, whereas, similar to results in Russian, the differences between the two bilingual groups were significant. 

Another interesting finding is the monolingual superiority over the two bilingual groups on Hebrew spelling, (F (2, 104) = 9.02; p < 0.001). 

Finally, Table 3 indicates that all three groups performed similarly on Hebrew word recognition measures. 

---Insert Table 3 about here----

Comparison between the three groups on English meta-linguistic, linguistic and literacy tests

Group comparisons on spoken and written language measures in English are displayed in Table 4. Regarding performance on initial and final consonant isolation measures in English, no significant differences were found between the groups.  Performance levels were very high in all groups, and, in some cases, at ceiling. By contrast, on the phoneme analysis task, the one-way ANOVA analysis revealed that the bi-literate bilinguals outperformed significantly their mono-literate bilingual and monolingual peers. 

In terms of the English literacy measures, the data did not reveal any significant differences between the bi-literate bilinguals' and monolinguals' performance on measures of real word identification and spelling, but the mono-literate bilinguals scored significantly lower then their bi-literate and mono-literate peers. However, the bi-literate bilinguals were well ahead of the other groups on the English pseudoword reading task. In addition, bi-literates performed higher than the other two groups on all pseudoword spelling measures, and there were significant differences on consonant cluster spelling. In the same vein, on vowel spelling measure, bi-literate bilinguals were significantly to their monolingual peers and slightly but not significantly higher than the mono-literates. 

Summing up the findings from this set of analyses, bi-literates demonstrated a consistent and substantial advantage over their mo-literate and monolingual peers on all phonological processing measures in English. 

---Insert Table 4 about here----

Multiple regression analyses

Having confirmed our first hypothesis that literacy in L1 Russian is a significant contributor to L3 English basic literacy skills, even after controlling for L2 Hebrew reading and writing accuracy, we undertook a series of hierarchical multiple regression analyses. In order to create statistical power and for the purpose of data reduction, we constructed four new composite measures. The first, English reading accuracy was created by extracting the first principal component from the set of three reading accuracy measures. This first component accounted for a majority of the variance in this set (75%), with substantial weights for each of the three English reading accuracy variables (.770, .788, and .691). The second composite, English spelling accuracy was created by coalescing scores on all three English spelling measures; high frequency words, consonant clusters and pseudoword spelling. As expected, the first component also explained most of the variance in this set (69%), with similar weights for each of the individual variables (.818, .721, and .541). A final composite measure, Hebrew reading accuracy, was based on scores for two Hebrew reading accuracy measures; word recognition and pseudoword decoding. Here, the first principal component again accounted for a majority of the variance (72%), with the same weights for each of the individual variables (.850, .850). In order to examined the unique contributions of both bilingualism and bi-literacy to the English reading and spelling accuracy composites after controlling for the Hebrew literacy skills, we used contrast-coding, that is we coded categorical information on group identity (see Tables 5 and 6). 

As can be seen in Table 5 bilingualism, as a separate factor, did not contribute significantly to reading accuracy in English.  By contrast, when entered at Step 2 and Step 3 after controlling for Hebrew reading accuracy, bi-literacy accounted for a substantial 16% of the variance in English reading skills. These outcomes confirm our hypothesis regarding cross-linguistic transfer of phonological skills. 

As shown in Table 6, the contribution of bilingualism (Step 2) to English spelling skills was significant but relatively small (5%). Moreover, after entering bi-literacy in Step 2, bilingualism no longer contributed to writing in English. In contrast, the contribution of bi-literacy remained substantial (16%) even after controlling for Hebrew spelling skills and bilingualism. 

---Insert Table 5 about here----   

---Insert Table 6 about here----   

Discussion

The present study generated three important findings. First, our results confirm the claim that literacy acquisition in L3 cannot be considered simply a variation on bilingualism but represent a distinct research domain (Cenoz & Genesee, 1998, Cenoz, 2003). The results also provide clear-cut support for our prediction that Russian (L1) basic literacy skills have a positive impact on English (L3) literacy acquisition. This conclusion derives from the findings of Russian-Hebrew speaking bi-literate bilinguals' superiority over Hebrew speaking mono-literate monolinguals on three basis literacy skills: phonemic analysis, non-word decoding and spelling in L3 English. Since all these skills involve phonological processing and are considered to be important predictors of reading abilities across languages, we conclude that bi-literacy is an important contributor to basic literacy skills in L3. 

As in English, the bi-literates' superiority over mono-literate bilinguals and monolinguals on the phoneme analysis task was also found in Hebrew and over mono-literates in Russian. These results support our prediction regarding the beneficial impact of L1 literacy on children’s ability to distinguish between consonants and vowels and on phoneme analysis. In comparison to initial and final consonant isolation, the ability to distinguish between consonant and vowels reflects the highest level in the development of phonological awareness and is critical for successful decoding acquisition in English and other alphabetic languages (Adams, 1990, Goswami & Bryant, 1990; Liberman & Liberman, 1992; Morais, et al., 1987; Shankweiler & Fowler, 2004). To sum up, it seems that early exposure to L1 Russian literacy promoted access to the phonemic structure of speech among the bi-literate bilingual children. 

 The contribution of L1 Russian literacy to reading and spelling in English (L3) was also supported by multiple regression analysis. Even after controlling for Hebrew reading accuracy, bi-literacy explained 16% of the variance in English reading accuracy and 20% of the variance in spelling accuracy among Russian-Hebrew speaking bilinguals. On the other hand, bilingualism per se did not contribute reliably to English literacy skills development. Indeed, the mono-literate bilinguals showed the lowest achievements on most of the English language and literacy measures. These results converge with our earlier results reported in Schwartz et al. (2005) for first grade Russian-Hebrew bilinguals. Bilingualism per se, without any L1 literacy experience, was found to have only a minor impact on early L2 literacy acquisition. 

The positive impact of Russian literacy experience on basic literacy skills development in English may be attributed to the fact that traditional Russian literacy instruction stresses phonological awareness as a major precursor of Grade 1 literacy skills. At this time, children acquire letter-sound correspondence and practice their word recognition skills in the context of text-reading and a multi-sensory approach (McEneaney, 1997; Kornev, 1997). We assume that this thorough understanding of oral language structure and explicit learning of letter-sound correspondences in Russian (L1) lays the foundation for future literacy development in English, the L3. In addition, the bi-literates superiority over the comparison groups on the pseudoword decoding in Hebrew supplies clear-cut evidence for the influence of the Russian (L1) fully-fledged alphabetic orthography on the acquisition of Hebrew's consonantal script. 

As mentioned in the introduction, because Hebrew vowels are not represented by regular letters, decoding instruction in Hebrew mostly relies on CV sub-syllabic segments as the basic units. This procedure may partly account for the fact that the monolinguals and the mono-literate bilinguals experienced difficulties in gaining insight into the role of the phonemic values of vowel graphemes and in distinguishing between consonants and vowels compared to bi-literates.  
It is also important to note that the fact that the bi-literates showed their apparent advantage only on non-word decoding (but not on word identification) both in English (L3) and in Hebrew (L2) can be explained by the facilitating role of the Russian (L1) literacy on the development of context free decoding skills based on grapheme-phoneme correspondence rather than on orthographic knowledge. 

Analyzing the bi-literates' performance on the Russian literacy measures, it is clear that they successfully acquired decoding skills in L1. In contrast, the data from the spelling test revealed that the bi-literate bilinguals have not yet gained a high level of mastery in L1 writing. This pattern of results support Inshakova's (2004) claim that even among Russian monolingual children, spelling is frequently accompanied by orthographic errors and by substitutions of letters in the weak, unstressed position in a word. Most of the spelling errors were found in writing the reduced (unstressed) vowels that are shorter, softer and less distinguishable from each other (Grigorenko, 2003). For example, there are three 'o's in the word городок (town), but two of them are reduced to /ə/ and /ɑ/, giving /gərɑdɔk/. Therefore, in order to correctly spell this word, the writer must acquire a substantial number of spelling rules that are the most common source of difficulty for children learning to write in Russian. To summarize, we suggest that the source of bi-literate bilingual children's relatively weak performance on Russian spelling task is lack of systematic spelling instruction and active L1 spelling. 

In addition, the data revealed that the majority (79%) of the bi-literate bilinguals did not mix Russian and English letters in the process of spelling in Russian. However, the fact that 21% of the children at times confused these two scripts reflects the complexity inherent in acquiring English (L3) spelling after exposure to Russian (L1) spelling and can be interpreted as evidence for negative transfer from English L3 to Russian L1. Analyzing the various types of Russian letter substitutions in English, we found, that the children used English letters on the basis of visual similarity with Russian letters. For example,  writing the English letter "N" instead of the Russian letter "И" /i/ as in the word "КНNГА ('book') or on the basis of phoneme similarity using the English letter "R" /r/ instead of the Russian letter "P" /r/ as in the word "ТОRT" ('cake'). The confusion in letter-sound correspondence between Russian and English orthographies was also found in the case of the substitution  of  the Russian letter "Б" /b/ for the English letter "B" that signifies the another phoneme /v/ in Russian orthography as in the word "ВРАТ" ('brother').These examples of interference English (L3) orthography on spelling in Russian can be attributed to the fact that, for the bi-literate bilinguals, English is taught in a more systematic and sustained manner (3-4 times a week) than Russian. In other words one might argue that these data support the “transfer” from a stronger and actively used L3 (English) literacy to a weaker and passively used L1 (Russian) literacy. These results are consistent with data reported by Geva and Wade-Woolley (1998), Wade-Woolley and Geva (2000) and Geva and Siegel (2000). For example, Geva and Wade-Woolley (1998) reported on the phenomenon of "negative" transfer from English (L1) to Hebrew (L2) both at the phonological level and the orthographic level. English-Hebrew speaking children acquiring their primary literacy education in L1 and L2 concurrently, showed difficulty in spelling the Hebrew affricate /ts/ (e.g. /tsvaim/ 'colors') in word-initial position which is never the case in English. Thus, Geva and Wade-Woolley (1998) stressed the tendency to represent the Hebrew letter "צ" /ts/ by the English letter "s" /s/ in more cases than by the letters "t" "s" /ts/, because /ts/ is illegal in word-initial position in English. Summing up, the phenomenon of the "negative transfer" from English into Russian found on the spelling level points to the complex relationships between the two overlapping orthographies and merits further study.  

A surprising finding was that, despite the bi-literates' relative weakness on L2 passive vocabulary knowledge, the bi-literate bilinguals showed significant superiority over their bilingual and monolingual peers on the morphological awareness measure in Hebrew. These data can be explained by our assumption that the bi-literate bilinguals' ability to retrieve words sharing a common root as a measure of morphological awareness in L2 depends less on their L2 vocabulary knowledge than on their meta-linguistic skills transferring from L1 to L2. Other surprising results were obtained on the Hebrew spelling measure, where both bilingual groups showed relatively weak performance compared to their monolingual peers. These results were not likely related to general differences in Hebrew literacy ability, because the groups were not different on Hebrew word recognition, but rather to the complexity of spelling in Hebrew (Geva, Wade-Woolley & Shany, 1993; Share & Levin, 1999). More specifically, since the Hebrew orthography is characterized by the many-to-one phoneme-to-grapheme relationships in Hebrew orthography, with a number of pairs of graphemes representing same phoneme (e.g., כ, ק /k/), it seems that the presented findings point to some kind of delay in Hebrew spelling progress among bilingual children.  

A second outcome of this study is the new light shed on the cross-linguistic transfer of phonological processing skills. Whereas previous multilingual studies focusing on cross-linguistic transfer primarily investigated the L1 literacy impact either on L3 general language proficiency or on specific aspects of L3 proficiency, the present study aimed to understand the role of L1 in the process of L3 basic literacy skills acquisition. Our data provided clear support for the prediction that phonological processing skills learned in L1 can be transferred not only from L1 to L2 (Durgunoglu, 1998, González, 1986) but also from L1 to L3, and remain strong predictors of the basic literacy skills developed in L3. The findings that bi-literates have considerable advantages on phonological processing skills in all three target languages (Russian, Hebrew, and English) suggest that cross-linguistic transfer of early literacy skills can be found even in the context of different alphabetic orthographies. It seems that the actual mechanism of transfer of early literacy skills across alphabetic orthographies is the insight into the alphabetic principle that underlies all alphabetic writing systems and not merely the knowledge of the Latin orthography. 

On the other hand, the fact that the monolinguals and the mono-literate bilinguals, scored significantly lower on phonemic analysis, non-word decoding and spelling of the consonant clusters in L3 than their bi-literate counterparts, supports our prediction that there may be a facilitating effect of Russian-English resemblance described above deriving from phonological and orthographic similarities. More specifically, the outcomes suggest that the actual mechanism of transfer of early literacy skills across alphabetic orthographies is the interaction between the generalized insight into the alphabetic principle and the specific benefits of knowledge of an orthography characterized by a plene alphabet with letters representing consonants and vowels (i.e. Russian) in the acquisition of the another alphabet such as English. 

The third important finding of this work relates to the question of the impact of the sociolinguistic context on L3 acquisition. In contrast to previous work, the present study was not undertaken in an "additive" bilingual context in which acquisition of a second language does not replace the first language. Most of the bi-literates reported that they have few opportunities to actively use their L1 literacy, due to a sociolinguistic context that does not promote maintenance of the home language. Thus, the present study showed positive benefits for being literate in an L1 for L3 development, even when the L1 literacy skills are taught in a non-additive context. In conclusion, this research provides evidence for distinguishing between the processes of literacy acquisition in English, highlighting the unique role of the Russian language literacy experience in a Hebrew speaking, non-additive educational context. 
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Table 1

	Variables

	Bi-literate bilinguals

(n=37)
	Bi-literate bilinguals

(n=12)
	Mono-literate monolinguals

(n=26)
	F

	χ2

	Age in months 
	125.7 (4.51)
	124.9 (4.01)
	124.7 (4.81)
	.69
	-

	Gender (boys: girls) 
	25:25
	10:8
	21:18
	-
	.22

	Maternal education in          years
	13.0 (1.52)

(n=37)
	13.2 (1.40)

(n=12)
	13.2 (1.78)

(n=26)
	.06
	-

	Father's education in   years
	13.3 (1.43)

(n=31)
	13.7 (1.83)

(n=10)
	13.4 (1.96)

(n=25)
	.21
	-

	Years in Israel
	61.4 (22.97)

(n=25)
	83.5 (22.16)

(n=6)
	-
	4.53*
	-

	Non-verbal intelligence 
	62.8 (12.30)
	66.8 (9.89)
	61.1 (11.99)
	1.43
	-

	Parent's print exposure
	28/37 (76%)
	11/12 (92%)
	18/26 (74%)
	-
	2.26 




Means and standard deviations (in parentheses) on background bio-social and home literacy measures for three groups: bi-literate bilinguals, mono-literate bilinguals and mono-literate monolinguals 

*p<.05

Table 2

Means and standard deviations (in parentheses) on spoken and written language measures in Russian for bi-literate and mono-literate bilinguals

	Variables
	Bi-literate Bilinguals (n=50)
	Mono-literate Bilinguals

(n=18)


	F
	α

	Spoken language measures
	
	
	
	

	Phonemic manipulation

(% correct)
	93.8 (8.05)
	86.4 (10.12)
	9.76*
	.62

	Phoneme  fluency
	8.7 (3.93)
	6.3 (2.76)
	5.70*
	-

	Morphological awareness
	11.8 (4.68)
	8.3 (2.94)
	8.69*
	.78

	Vocabulary (PPVT-R)

(% correct)
	72.5 (9.88)
	60.8 (8.48)
	19.84**
	-

	Semantic fluency
	14.6 (4.54)
	12.7 (5.06)
	2.22
	-

	Working memory

(% correct)
	57.4 (20.83)
	47.6 (19.49)
	2.99
	.80

	Written language measures
	
	
	
	

	Letter naming

(% correct)
	97.9 (4.11)
	-
	-
	.87

	Word recognition

(% correct)
	94.0 (9.45)
	-
	-
	.63

	Pseudoword decoding

(% correct)
	94.0 (8.97)
	-
	-
	.90

	Word writing

(% correct)


	66.6 (32.35)
	-
	-
	.88

	Correct writing of purely Russian letters

(% correct)
	78.6 (33.38)
	-
	-
	-


*p<.05, ** p<.01
Table 3

 Means and standard deviations (in parentheses) on spoken and written language measures in (L2) Hebrew

	Variables
	Bi-literate bilinguals
(n=50)
	Mono-literate bilinguals

(n=18)
	Mono-literate monolinguals

(n=39)
	F
	α

	Spoken language 
	
	
	
	
	

	Phonemic manipulation 

(% correct)
	72.2a (16.51)
	54.4b (12.59)


	59.2b (15.24)
	12.26**
	.85

	Phoneme fluency
	9.8 (4.16)
	7.9 (2.92)
	8.5 (2.77)
	2.57
	-

	Morphological awareness
	13.2a (3.89)
	10.7b (3.36)
	11.2ab (4.73)
	3.86*
	.80

	Vocabulary (PPVT-R)

(% correct)
	50.0b (9.09)
	53.7ab (10.22)
	58.1a (10.15)
	7.54*
	-

	Semantic fluency
	20.6 (5.08)
	21.2 (4.84)
	21.4 (4.42)
	0.36
	-

	Working memory 

(% correct)
	56.0 (14.79)
	57.4 (18.15)
	54.7 (19.30)
	0.16
	.79

	Written language measures
	
	
	
	
	

	Word recognition

(rate in sec.)
	50.4 (18.13)
	54.9 (22.00)
	48.8 (12.48)
	0.78
	-

	Word recognition

accuracy

(% correct)
	90.8 (10.60)
	88.3 (9.65)
	93.1 (6.23)
	1.77
	.90

	Pseudoword decoding (rate in sec.) 
	40.6 (14.42)
	47.8 (11.80)
	43.8 (14.80)
	1.79
	-

	Pseudoword decoding accuracy (% correct) 
	87.5a (11.63)
	76.4b (18.69)
	78.1b (17.23)
	5.82*
	.90

	Spelling accuracy (% correct)
	65.3b (22.16)
	61.1b (23.61)
	81.2a (15.32)
	9.02**
	.87


*p<.05, **p<.01
Table 4

 Means and standard deviations (in parentheses) on spoken and written language measures in English

	Variables
	Bi-literate bilinguals
(n=50)
	Mono-literate bilinguals

(n=18)
	Mono-literate monolinguals

(n=39)
	F
	α

	Spoken language measures
	
	
	
	
	

	Initial consonant isolation

(% correct)
	94.6 (9.73)
	87.8 (20.16)
	87.2 (23.39)
	2.25
	.82

	Final consonant isolation 

(% correct)
	99.0 (3.03)
	98.9 (3.23)
	96.4 (13.08)
	1.19
	.80

	Phoneme analysis 

(% correct)
	76.2a (22.12)
	45.6b (35.02)
	58.5b (34.91)
	8.40**
	.87

	Grammatical processing 

(% correct)
	58.0a (18.21)
	45.6b (13.71)
	58.9a (17.65)
	4.25*
	.67

	Written language measures
	
	
	
	
	

	Word identification 

(Woodcock test)

(% correct)
	72.2a (14.32)
	48.8b (22.80)
	68.3a (17.77)
	12.46**
	-

	Word attack 

(Woodcock test)

(% correct)
	40.6a (16.32)
	20.7b (12.39)
	28.2b (15.26)
	13.79**
	-

	Identification of the high frequency words (rate in sec.)
	28.2a (13.99)
	50.6b (22.92)
	33.3a  (15.13)
	11.04**
	-

	Identification of the high frequency words (% correct)
	89.6a (10.34)
	73.3b (19.02)
	84.0a (11.82)
	12.73 **
	.77

	High frequency words spelling

(% correct)
	67.3a (17.79)
	36.9b (21.29)
	60.6a (23.32)
	14.51**
	.86

	Consonant clusters spelling in the high frequency words

(% correct)
	96.3a (6.16)
	80.6b (15.26)
	92.9a  (11.59)
	15.65**
	.70

	Pseudoword spelling
	
	
	
	
	

	Pseudoword spelling (% correct)
	29.7 (13.48)
	23.3 (13.38)
	26.5 (17.93)
	1.29
	.61

	Consonant spelling

(% correct)
	95.6a (4.45)
	87.1b (9.16)
	92.3a (6.80)
	12.52**
	.80

	Vowel spelling 

(% correct)
	62.6a (15.34)
	57.6ab (16.08)
	51.4b (22.10)
	4.14*
	.68

	Consonant clusters spelling (% correct)
	96.4a (7.22)
	77.9b (17.82)
	85.4b (18.19)
	14.08**
	.68

	Orthographic conventions spelling
	45.1a (18.02)
	27.5b (18.65)
	44.4a (20.20)
	6.35*
	.63


*p<.05, **p<.01

Table 5

Contribution of bi-literacy and bilingualism to composite English reading accuracy

	Variable 
	R2 Change
	F Change

	Step 1
	
	

	Hebrew reading accuracy
	.23
	31.07*

	Step 2 
	
	

	Bilingualism
	.00
	0.53

	Bi-literacy
	.16
	26.80*

	Step 3
	
	

	Bi-literacy
	.16
	26.71*

	Bilingualism
	.00
	0.66


* p<.01  
Table 6

Contribution of bi-literacy and bilingualism to composite English spelling accuracy
	Variable 
	R2 Change
	F Change

	Step 1
	
	

	Hebrew spelling accuracy
	.28
	40.50**

	Step 2 
	
	

	Bilingualism
	.05
	6.84*

	Bi-literacy
	.20
	39.88**

	Step 3
	
	

	Bi-literacy
	.16
	32.20**

	Bilingualism
	.01
	1.15


*p<.05, **p<.01

Appendix A. Phonemic manipulation in Russian

	Number:
	Скажи:

Say:
	Без:
Without:
	Правильный

Ответ:
Correct answer:



	1
	танк
	н
	так

	2
	дом
	м
	до

	3
	смех
	с
	мех

	4
	ручка
	ч
	рука

	5
	мяч
	ч
	мя

	6
	школа
	ш
	кола

	7
	зуб
	б
	зу

	8
	нож
	н
	ож

	9
	рот
	р
	от

	10
	град
	г
	рад

	11
	двор
	д
	вор

	12
	лист
	т
	лис

	13
	нос
	с
	но

	14
	стройка
	с
	тройка

	15
	лес
	л
	ес

	16
	врун
	н
	вру

	17
	пчёлка
	п
	чёлка

	18
	сок
	к
	со

	19
	вряд
	в
	ряд

	20
	речка
	ч
	река
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