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Abstract The study tested phonemic awareness in the two languages of Russian

(L1)–Hebrew (L2) sequential bilingual children (N = 20) using phoneme deletion

tasks where the phoneme to be deleted occurred word initial, word final, as a

singleton, or part of a cluster, in long and short words and stressed and unstressed

syllables. The experiments were designed to test the effect of four linguistic factors

on children’s phoneme deletion: phoneme position (initial, final), linguistic context

(singleton, cluster), word length and stress. The results indicated that word length

and stress confirmed previous findings in other languages demonstrating the uni-

versal validity of these factors. However, phoneme position and linguistic context

gave rise to novel findings in the languages studied and provided evidence for

language-specific effects on phonemic awareness reflecting onset-rime versus body-

coda syllable structure differences. The results are discussed within the framework

of universal versus language-specific constraints on phonemic awareness perfor-

mance in different languages.

Keywords Body-coda · Hebrew · Linguistic constraints · Onset-rime ·

Phoneme position · Russian · Stress · Word length

Introduction

It is agreed that phonemic awareness, the insight that spoken words may be

segmented into discrete-point phonemes and the ability to manipulate the phonemic

structure of spoken words, is a reading universal and plays a fundamental role in the

acquisition of reading in all languages (Adams, 1990; Goswami & Bryant, 1990;

National Reading Panel, 2000; Ziegler & Goswami, 2005). Yet, phonemic

E. Saiegh-Haddad (&) · N. Kogan · J. Walters

English Department: Linguistics Division, Bar-Ilan University, Ramat-Gan 52900, Israel

e-mail: saieghe@mail.biu.ac.il

123

Read Writ (2010) 23:359–384

DOI 10.1007/s11145-009-9204-8



awareness is a complex psychological construct and demonstrating this ability on a

phonemic awareness testing task is subject to a variety of cognitive universal as well

as language-specific linguistic constraints (Saiegh-Haddad, 2007a, b). Though there

has recently been a significant upsurge in our understanding of the effect of

linguistic factors on children’s ability to access phonemes in English (McBride-

Chang, 1995; Schreuder & van Bon, 1989; Stahl & Murray, 1994; Stanovich,

Cunningham, & Cramer, 1984; Stuart, 2005; Treiman, 1988; Treiman & Weath-

erson, 1992; Yopp, 1988), we know very little about the effect of these same factors

on phonological awareness in other languages, and even less about the consistency

or generality of their effect on phonemic awareness in different languages. Hence,

one important question remains unanswered: “Does a given linguistic factor affect

phonological awareness in the same way in different languages?” Alternatively,

“Does the effect of a given linguistic factor on phonological awareness vary in

different languages?” These questions are crucial to both reading theory and

practice. As such, the extent to which phonological awareness may be characterized

as a mechanical ability and, hence, a universal and language independent construct,

as against a concept-based, language-specific linguistic ability is a central question

in the psycholinguistics of reading (Byrne & Fielding-Barnsley, 1989, 1990, 1993;

Saiegh-Haddad, 2007a; Swan & Goswami, 1997; Thomas & Senechal, 2004).

Understanding the language-specific demands imposed by the properties of a

particular language on phonemic awareness, through systematic comparisons of

how phonemic awareness, we well as other basic reading requisites, are

accomplished in different languages, helps uncover variations in learning-to-read

experiences in diverse languages. The current study contributes to this objective by

studying the effect of four linguistic factors on phonemic awareness in the two

languages of Russian-Hebrew bilingual children: phoneme position (initial, final),

linguistic context (singleton, cluster), word length, and stress. This inquiry into the

possible cross-linguistic variations that may exist in phonemic awareness in the two

languages contributes to identifying the limits on the transfer of this insight in

diverse language and permits a conceptual exploration of how basic reading skills

development in different languages is constrained by the linguistic structure of the

language involved (Durgunoglu, 2002; Koda, 2007).

Because children’s awareness of the phonemic structure of spoken words is

affected both by cognitive maturation and schooling (Liberman, Shankweiler,

Fischer, & Carter, 1974), and in particular by children’s exposure to orthography and

their familiarity with the mapping details of their writing system (Perfetti & Liu,

2005), the current study tested phonemic awareness in junior and senior kindergar-

teners and tested children’s informal exposure to print through measures of letter

knowledge. The aim was to control for variations among children in degree of

exposure to print and for the effect of this factor on phonemic awareness performance.

Linguistic constraints on phonemic awareness

Phonemic awareness underlies the ability of individuals to operate on and manipulate

the phonemic structure of spoken words. As languages vary in the nature and

the complexity of their phonological systems, children from different linguistic
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backgrounds may vary in their familiarity with certain phonological structures and, in

turn, in the facility with which they can access various phonological units. The last

two decades have witnessed increasing empirical attention and scientific support of

this hypothesis (e.g., Bruck, Genesee & Caravolas, 1997; Carroll & Snowling, 2001;

De Cara &Goswami, 2003; Seymour, Aro, & Erskine, 2003). For instance, Caravolas

and Bruck (1993) compared the development of phonemic awareness in English and

in Czech monolingual children and found better performance among Czeck children

in the ability to access phonemes from complex onsets. This difference between the

two groups was attributed to Czech children’s oral language familiarity and

experience with complex onsets. Similarly, Durgunoglu and Öney (1999) compared

the development of phonological awareness in Turkish and in English-speaking

children and found better performance among Turkish children with final consonants.

This difference was explained as the result of children’s experience with the highly

inflected Turkish language.

The role that the oral language experience plays in children’s phonological

awareness was also demonstrated in studies that addressed the effect of phoneme

position (initial versus final) and linguistic context (singleton versus cluster) on

phonemic awareness. Research in this area has been largely dominated by the rime-
cohesion hypothesis (Fudge, 1969, 1987; Goldsmith, 1990). According to this

hypothesis, the mental representation of the syllable does not consist of a string of

linearly ordered phonemes. Rather, phonemes within the syllable are hierarchically

grouped into two constituents: the onset, the initial consonant(s), and the rime, the
nucleus vowel and any following consonant(s), the coda. Such a psycholinguistic

representation of the syllable makes important predictions about children’s ability to

access initial onset as against final coda phonemes. It predicts that onset consonants

should be easier to access than consonants embedded within the rime (coda

consonants), because the coda is an internal constituent of a larger phonological

unit, the rime. Treiman (1983, 1985, 1988) was the first to systematically test these

predictions. Treiman’s work has shown that syllable onset phonemes were easier for

both monolingual English children and adults to access than rime-coda phonemes,

and that phonemes embedded within a consonantal cluster were harder than

singleton phonemes. These results provided behavioral evidence that helped anchor

the psycholinguistic reality of the onset-rime structure in the mental representation

of phonemes. Subsequent research has provided convergent evidence in support of

the cohesiveness of the rime and its salience in phonological analysis in English

(e.g., Bryant, Maclean, Bradely, & Crossland, 1990; Kirtley, Bryant, Maclean, &

Bradley, 1989. However, for evidence to the contrary, see Booth & Perfetti, 2002;

Duncan, Seymour, & Hill, 1997; Geudens & Sandra, 2003; Geudens, Sandra, & van

den Broek, 2004; Geudens, Sandra, & Martensen, 2005; Goswami & East, 2000;

Lewkowicz & Low, 1979; Savage, Blair, & Rvachew, 2006).

The unique cohesiveness of the rime in English has been argued to be rooted both

in the phonological structure of the language and in its orthography. Distributional

analysis of the phonological similarity among English simple words has revealed

that phonological neighborhood in English is dominated by rime neighborhood

(Booij, 1983; De Cara & Goswami, 2002; Luce & Pisoni, 1998), and that “word

beginnings distinguish between words more efficiently than word endings”
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(Aitchison & Straf, 1981, p. 773). Further, statistical computations of the

consistency between the spelling and the sound of English graphemes revealed

that the orthographic rime makes the pronunciation of English graphemes

significantly more predictable (Goswami, 1986, 1988, 1992, 1998; Stanback,

1992; Treiman, Mullennix, Bijeljac-Babic, & Richmond-Welty, 1995). Thus, it

appears that both the phonological structure of English and its orthographic

architecture contribute to the psycholinguistic cohesion of the rime. On this ground,

it would not be surprising to find cross-linguistic differences in children’s ability to

access phonemes in languages that differ in their phonological and orthographic

structure.

This hypothesis was tested in Semitic Arabic and Hebrew. Saiegh-Haddad (2003,

2004, 2005, 2007a), Share and Blum (2005) and Saiegh-Haddad (2007b) tested

phonological awareness in Arabic and in Hebrew, respectively, among native

speaking preliterate and early literate children. These studies showed that, in both

languages, children’s performance reflected a unique cohesiveness of the initial

consonant and the following nucleus vowel (C1V), so called the body, rather than

the vowel and the following consonant (VC2), so called the rime. These findings

were consistent with earlier reports of the phonemic awareness profiles of adults

skilled in reading unvoweled Hebrew (Ben-Dror, Frost, & Bentin, 1995). Such

unique preferences were argued to be attributed to the predominance of the CV unit

in the phonologies of the two languages and to its orthographic cohesiveness.

Arguably, the strong cohesiveness of the CV unit variously affects children’s ability

to access syllable-internal prevocalic as against postvocalic phonemes and supports

a body-coda psycholinguistic representation of the Semitic syllable.

There is preliminary evidence showing that the adhesiveness of the consonant with

the following vowel may be even stronger in Semitic Arabic than the adhesiveness of

consonants within a consonantal cluster. This was reflected in the finding that children

found initial clustered phonemes easier to isolate than initial singleton consonants

directly followed by a vowel. Further, final consonants were the easiest to isolate both

as singleton and cluster, with no difference between the two conditions (Saiegh-

Haddad, 2007a). These findings suggest that two factors—phoneme position (initial,

final) and linguistic context (singleton, cluster)-affect children’s ability to access

phonemes. Further, it shows that the effect of these two factors may be language-

specific and may reflect differences in the language’s syllable structure.

Word length is another linguistic factor. Phonological processing happens within

the scope and limitations on working memory (Snowling, 2000; Wagner & Torgesen,

1987). It follows that long multi-syllabic words should be more difficult for children

to code and analyze than shorter words because of their phonological and memory

processing demands. This prediction was empirically supported and formalized in

psycholinguistic theory as the word-length effect (Baddeley, Thomson, & Buchanan,

1975). For instance, Schreuder and van Bon (1989), in an examination of Dutch

6-year-old children’s initial and final phoneme isolation found higher performance for

monosyllabic than for bisyllabic words. Similar results were reported in other

languages, including English (Treiman & Weatherson, 1992), Spanish (Jiménez

González & Haro Garcı́a, 1995), and Arabic (Levin, Saiegh-Haddad, Hindi, & Ziv,

2008). Thus, word length appears to be a universal constraint exerting consistent
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effects in different languages. The effect of this factor on phonological awareness in

the two languages of bilingual children remains to be investigated.

A fourth linguistic constraint is stress. Though the role of stress in phonological

awareness has received rather little empirical attention, it is a particularly pertinent

factor because it affects the phonetic prominence of word-internal phonemes. The

prominence of a stressed syllable is manifested in a number of ways: (1) a stressed

syllable is generally louder than surrounding unstressed syllables; (2) it is often

longer than the other non-prominent syllables; (3) the constituent sounds within a

stressed syllable, especially its onset consonants, are often more clearly or forcefully

articulated than those in unstressed ones; finally (4) a stressed syllable is often the

locus of pitch movement (accent) and as a result pronounced typically on a

particularly high pitch (Spencer, 1998). Research has shown that prosody (stress,

rhythm and intonation) is a significant component of a language’s phonology and it

becomes salient from birth (Jusczyk, Cutler, & Redanz, 1993; Nazzi & Ramus,

2003; Nazzi, Bertoncini, & Mehler, 1998). Further, Chiat (1983) observed that the

production of phonemes in the speech of a 6 year-old boy was easier in stressed than

in unstressed syllables. Finally, studies comparing stress processing abilities in

different languages showed that children’s performance varied as a function of

acoustic manifestations and lexical functions of prosodic features (Dupoux et al.,

1997; Goetry, Wade-Woolley, Kolinsky, & Mousty, 2006). For instance, French-

native listeners were shown to display stress “deafness” compared with Spanish or

Dutch native listeners (Dupoux et al., 2001). Most importantly, sensitivity to

metrical stress was found to account for variance in phonological awareness and in

various measures of literacy (Goswami et al., 2002; Muneaux, Ziegler, Truc,

Thomson & Goswami, 2004; Richardson, Thomson, Scott & Goswami, 2004; Wood

(2004, 2006a, b); Wood & Terrell, 1998).

To our knowledge, the only study that probed the effect of stress on phonological

awareness was Treiman and Weatherson (1992). In this study, the researchers

examined the ability of English-speaking children to isolate initial phonemes from

stressed versus unstressed syllables in bi-syllabic words. Unexpectedly, they found

that children found it easier to isolate initial consonants in word-final than word-

initial stress. Yet, as the authors rightfully argue, these results must be treated with

care since in final-stress words, like “suppose” or “belong”, the first syllable had a

reduced vowel. Hence, the first syllable of these words happened to be a correct

response in the initial phoneme isolation task. In a study of the effect of stress on

children’s spelling, Treiman, Berch and Weatherson (1993) found that children

were more likely to omit phonemes, and to make more spelling errors in unstressed

than in stressed syllables.

To sum up, research has addressed the effect of various structural factors on

monolingual children’s ability to access phonemes. Yet, no study has tested the

concurrent effect of these factors on phonological awareness in the two languages of

bilingual children. The present study probes the effect of four linguistic factors on

phoneme awareness in the two languages of Russian–Hebrew bilingual children.

These factors are: (a) phoneme position (initial vs. final); (b) linguistic context

(singleton vs. cluster); (c) word length (monosyllabic vs. bi-syllabic); and (d) stress

(stressed syllable versus reduced syllable). The study aims to explore the effect of
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these factors on phonological awareness in the two languages and to determine

whether they exert a consistent effect in different languages. Earlier evidence, albeit

limited in scope, has shown that some factors, like word length, have a consistent

effect across the languages tested. In line with this evidence, we predict that word

length will have a similar effect on phonological awareness in the two languages of

children: Russian and Hebrew. Similarly, earlier research has shown that there

appear to be a general tendency for increasing facility with singleton than with

cluster phonemes. Hence, we predict that singleton phonemes will be easier to

access than cluster phonemes in both languages. Yet, it is to be remembered that the

two languages tested vary in permissibility and frequency of consonantal clusters

(see next section). This may result in cross-linguistic differences in relative

difficulty with clustered as against singleton phonemes in the two languages.

Finally, due to its role in enhancing the prominence of syllables, stress is predicted

to contribute to phoneme accessibility in both Russian and Hebrew.

Unlike the factors discussed above, some linguistic constraints appear to exert a

language-specific effect that is highly sensitive to the phonological structure of the

particular language involved. For instance, phoneme position appears to make

different predictions about children’s phoneme accessibility in English, and other

languages that follow an onset-rime syllable structure, than in languages that follow

a body-coda structure, like Hebrew. In line with earlier evidence (Saiegh-Haddad,

2007b; Share & Blum, 2005), we hypothesize that, in Hebrew, initial phonemes will

be easier to access than final phonemes. As no research has directly tested the

internal structure of the syllable in Russian (However, see Schwartz, Leikin &

Share, 2005; Schwartz, Geva, Share & Leikin, 2007), it is not possible to make

strong predictions about the effect of phoneme position on phonemic awareness in

this language. However, as the CV unit is a frequent syllabic structure in Russian

too (Bondarko, 1969), phonemic awareness may reveal patterns that are similar to

those observed in CV-based language like Hebrew. In what follows we briefly

consider some of the pertinent differences in the phonological structure of Russian

and Hebrew.

The phonologies of Russian and Hebrew

The phonological structure of Russian—a Slavic language, and of Hebrew—a

Semitic language, varies in a number of respects. Russian and Hebrew have

different, though only partially overlapping phonemic inventories. For instance,

while the glottal fricative /h/ is absent from the Russian phonemic inventory, post-

alveolar affricate /č/ and post-alveolar fricatives /ž/ and /šč/ are not within the

Hebrew phonemic stock (Eviatar, Leikin, & Ibrahim, 1999). Russian and Hebrew

also differ in their prosodic structure and in patterns of stress assignment. Russian

has lexical stress. Hence, stress is free and unpredictable and is assigned in the

lexical entries of words. As a result, stress may be placed on any syllable within the

word and may be used contrastively (e.g. /′muka/-“pain” vs. /mu′ka/-“flour”;

/′par’it’/-“to stew” vs. /pa´r’it’/—“to hover”) (Halle, 1971; Ward, 1965; Vinarskaya

et al., 1977). In contrast, stress assignment in Hebrew is both lexically and

phonologically determined. Lexical stress is unpredictable and is the product of an
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interaction between lexical properties of the stem and lexical properties of the affix

(Graf, 2000; Mixdorff & Ami, 2002). In contrast, phonological stress is predictable

and is assigned, when no lexical properties are specified for stem and/or suffix, to

the rightmost accented syllable. Despite these differences, stress in both languages

is closely associated with allophonic vowel lengthening (Bat-El, 1993; Becker,

2003).

Regarding phonological complexity and syllable structure, the open CV syllable

is a predominant feature of the Hebrew phonology (Cohen-Gross, 2003). Russian

also has a tendency for open syllables (Bondarko, 1969). However, while, in

Hebrew, consonantal clusters are very infrequent; phonotactically constrained to

word initial positions; and are limited in size to two consonants, e.g., /stav/“autumn”

(Bolozky, 2006; Graf, 2003), Russian features complex consonantal clusters in both

syllable-initial and syllable-final positions (Knyazev, 1999; Vinarskaya et al., 1977;

Zaretsky, 2002;). This is partly because of the productive derivational prefixation in

Russian which increases the size of complex onsets amounting to a maximum of

four segments in length (e.g. /fsgl’at/“glance, view” and /fsplesk/“splash”). Like
onsets, complex codas are also frequent in Russian. Yet, bi-consonantal codas are

more frequent than tri-consonantal or quadri-consonantal codas (e.g. /most/
“bridge”, /holst/“canvas” and /monstr/“monster”) (Zaretsky, 2002).

Method

Participants

Twenty pre-school Russian–Hebrew bilingual children (9 boys and 11 girls)

participated in the study; they were divided into two age-groups: Younger (Mean

age = 54.1; SD = 2.64) and Older (Mean age = 68.7; SD = 6.58). All children

came from middle-class Russian immigrant families from the former Soviet Union,

residing in the central region of Israel. All children were early sequential Russian

(L1)–Hebrew (L2) bilinguals who spoke Russian at home but were enrolled in

Hebrew-speaking kindergartens for at least 1 year at the time of testing.

Materials

The study used two sets of tasks. The first consisted of two tests of phonemic

awareness that aimed to address the effect of the linguistic factors targeted in the

study on children’s phoneme awareness. The second consisted of two tests of letter

knowledge that aimed to assess children’s informal exposure to literacy in the two

languages.

Phonemic awareness

Two versions of the phoneme deletion task were used to measure phonemic

awareness: initial and final phoneme deletion (phoneme position) in both

Russian and Hebrew. There were 20 items in Russian and 15 items in Hebrew
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(See “Appendix A”1). Stimuli in both initial and final phoneme deletion tasks

were high-familiarity words and classifiable into the following categories,

respectively, 5 items per category. Target phonemes appear in boldface.

Initial phoneme deletion

1. Monosyllabic word, Singleton Phoneme (e.g. мocт /most/ ‘bridge’).2

2. Monosyllabic word, Clustered Phoneme (e.g. cтyл /stul/ ‘chair’; קקפ /pkak/
‘plug’).

3. Bi-syllabic word, Singleton Phoneme, Stressed3 (e.g. caxap /saxar/ ‘sugar’; טרס

/seret/ ‘film’).

4. Bi-syllabic word, Singleton Phoneme, Unstressed (e.g. кoнeц /kon’ec/ ‘end’;
ןולח /xalon/ ‘window’).

Final phoneme deletion

1. Monosyllabic word, Singleton Phoneme (e.g. xлeб /xl’ep/ ‘bread’; בורכ /kruv/
‘cabbage’).

2. Monosyllabic word, Clustered phoneme (e.g. зoнт /zont/ ‘umbrella’).4

3. Bi-syllabic word, Singleton Phoneme, Stressed (e.g. билeт /bil’et/ ‘ticket’; רשב

/basar/ ‘meat’).

4. Bi-syllabic word, Singleton Phoneme, Unstressed (e.g. вeтep /vet’er/ ‘wind’;
ךרד /derex/ ‘road’).

Procedure

All children were tested individually in two separate sessions in a quiet place in

their homes. All tasks were administered by the second author, a Russian–Hebrew

bilingual. Two independent language sessions were administered: Russian and

Hebrew. Instructions and a maximum of 10 practice trails (5 initial and 5 final) were

given in Russian or Hebrew depending on the language of the session. Final

phoneme deletion, which was predicted to be relatively less challenging to children

(Saiegh-Haddad, 2007b), was administered first followed by initial phoneme

deletion. The Russian session (L1) was administered first followed by the Hebrew

session (L2). Both phoneme deletion tasks required children to remove a phoneme

from the initial or the final position of a word and to produce the remainder of the

word, which in most cases was a pseudoword. Task administration made use of a

puppet and the following instructions were given to children: “This puppet is always

1 The number of stimulus items in the two languages was different because final clustered phonemes,

which hardly exist in Hebrew but are frequent in Russian, were only targeted in Russian but not in

Hebrew.
2 This condition was tested in Russian only.
3 Cluster versus singleton conditions were manipulated in monosyllabic words only. This is because high

familiarity bi-syllabic words with consonantal clusters are rare in the Hebrew lexicon of preschool

children.
4 This condition was tested in Russian only.
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in a hurry. He likes to run to all kinds of places and doesn’t have enough time. To

save time, he made up his own way of speaking. Sometimes he skips over the

beginning of the word (initial phoneme deletion)/ the end of the word (final

phoneme deletion). I will show you how he speaks. Now I’m going to say the word

after I skip over the first/last sound of the word. Try to copy me.

Each child received one point for successfully deleting the target phoneme from

the stimulus word, and a zero score for failing to do so. Performance was converted

to percentage correct scores.

Informal exposure to literacy

In order to test children’s exposure and familiarity with print children were tested on

two letter knowledge tasks: letter discrimination and letter naming/identification. The

letter discrimination task assessed children’s ability to discriminate between pairs of

letters by deciding whether letters were same or different (not same). There were four

categories of letter pairs: phonologically similar, orthographically similar, ortho-

graphically and phonologically similar, same letter presented twice. The letter

identification/naming task measured children’s knowledge of the sound and/or the

name of the letter and consisted of a random sample of 20 letters (including both vowel

and consonant letters) from the alphabets of each language (See “Appendix B”).

Results

Table 1 provides summary statistics of children’s performance on the letter

knowledge tasks (letter discrimination and letter naming), which assessed informal

exposure to literacy, as a function of language (Russian and Hebrew) and group

(younger and older).

Two independent one-way ANOVAs with repeated measures on language

(Hebrew and Russian) and with group (younger versus older) as a between subject

factor were used to analyze children’s performance on the two letter knowledge

tasks. This analysis showed a main effect of group on the letter naming task

with older children performing significantly higher than younger children,

Table 1 Mean and standard deviation for letter naming and letter discrimination in Russian and Hebrew

Russian Hebrew

Naming Discrimination Naming Discrimination

Younger M .16 .95 .29 .99

N = 10 SD (.23) (.12) (.26) (.02)

Older M .76 1 .70 1

N = 10 SD (.27) (.01) (.32) (0)

Total M .47 .98 .49 .99

N = 20 SD (.40) (.09) (.35) (.02)
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F(1,14) = 33.19, p \ .001. However, the main effect of group on the letter

discrimination task did not reach statistical significance, and with children

performing at ceiling. On neither of the two letter knowledge task did the effect

of language (Hebrew versus Russian) reach satisfactory levels of statistical

significance. Neither was the interaction of language by group significant. These

results imply comparable levels of informal exposure to literacy in the two

languages of children: Russian (L1) and Hebrew (L2). At the same time they

indicate a significant advantage in letter naming in favor of the older children in

both languages.

While letter knowledge was used as a control measure and aimed to ensure that

children had comparable levels of informal exposure to literacy in the two

languages, the phonemic awareness tasks were used to assess the effect of four

linguistic factors on children’s ability to access phonemes in the two languages.

These factors were phoneme position (initial versus final), linguistic context

(singleton versus cluster), word length (monosyllabic versus bi-syllabic words) and

stress (phoneme within a stressed syllable versus phoneme within a reduced

syllable). Since languages differ in their phonological structure, it is not always

possible to construct structurally equivalent stimuli in the two languages tested. Yet,

this should not undermine the validity of cross-linguistic designs that acknowledge

and account for such language built-in limitations. In our case, because Hebrew

does not allow complex consonantal clusters in the coda of mono-morphemic

monosyllabic words, this category was not included in the Hebrew tasks. Hence, the

concurrent effect of phoneme position and linguistic context was only examined in

Russian, but not in Hebrew. To test the effect of stress on phoneme deletion,

singleton phonemes in bi-syllabic words were targeted in both languages. Yet, as

singleton phonemes in the initial and final position of monosyllabic words were only

targeted in Russian, the concurrent effect of word length and phoneme position was

only tested in this language, but not in Hebrew. As a result of the forgoing language

built-in gaps in the design of the study, the impact of the linguistic factors targeted

was investigated using a series of independent ANOVAs. These are described

below.

Table 2 summarizes children’ overall performance on the initial and final

phoneme deletion tasks in both languages (Russian and Hebrew) and by both groups

(younger and older).

To test the effect of phoneme position on phoneme deletion in Russian and

Hebrew, a 2 9 2 9 2 ANOVA with repeated measures on language (Russian vs.

Hebrew) and phoneme position (initial vs. final), and with group as a between-subject

factor was used to analyze children’s performance for monosyllabic and bi-syllabic

words. The results showed a significant main effect of language, F(1,18) = 10.32,

p \ .01, with children obtaining significantly higher scores in Hebrew (L2) than

in Russian (L1). The main effect of group was also significant, F(1,18) = 10.71,

p\ .01, with older children outperforming younger children. Finally, the main effect

of phoneme position was significant, F(1,18) = 49.03, p \ .001, with initial

phonemes in both languages being significantly more difficult for children to delete

than final phonemes.
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To test the effect of linguistic context on initial and final phoneme deletion we

used separate ANOVAs in the two languages. This is because Hebrew word-final

consonantal clusters were not targeted in Hebrew. Note that only monosyllabic

words were included in this analysis. Table 3 summarizes children’s initial and final

phoneme deletion in Russian by linguistic context (singleton versus cluster) and

group (younger versus older).

The concurrent effect of linguistic context and phoneme position on phoneme

deletion in Russian was tested using a 2 9 2 9 2 ANOVA with repeated measures

on linguistic context (singleton vs. cluster) and phoneme position (initial vs. final),

and with age-group as a between-subject factor. Like the previous analysis, the main

effect of age-group and the main effect of phoneme position were both significant,

Age-group: F(1,18) = 44.46, p \ .001; Phoneme position: F(1,18) = 27,74,

p \ .001, with older children scoring significantly higher than the younger children

and with final phonemes yielding greater facility than initial phonemes. Also, the

two-way interaction of linguistic context by age-group: F(1,18) = 4.44, p \ .05,

and linguistic context by phoneme position, F(1,18) = 34.27, p \ .001, and

the three-way interaction of linguistic context by phoneme position by age-group

F(1,18) = 9.09, p \ .01, were all significant. Scheffe post hoc analyses showed

that, in the younger group, while final singleton phoneme deletion was significantly

Table 2 Mean and standard deviation for phoneme deletion by group, language, and phoneme position

Russian Hebrew

Initial Final Combined Initial Final Combined

Younger M .26 .64 .43 .31 .80 .56

N = 10 SD (.27) (.19) (.23) (.33) (.23) (.28)

Older M .57 .89 .73 .62 .93 .78

N = 10 SD (.19) (.12) (.16) (.23) (.13) (.18)

Total M .42 .77 .58 .47 .87 .67

N = 20 SD (.23) (.16) (.20) (.28) (.18) (.23)

Table 3 Mean and standard deviation for phoneme deletion by group, phoneme position, and linguistic

context

Russian

Initial Final

Cluster Singleton Cluster Singleton

Younger M .08 .44 .36 1

N = 10 SD (.14) (.48) (.29) (.0)

Older M .52 .82 .94 .96

N = 10 SD (.41) (.17) (.10) (.08)

Total M .30 .63 .65 .98

N = 20 SD (.55) (.33) (.20) (.04)
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easier than initial singleton phoneme deletion, there was no difference in phoneme

deletion between initial cluster and final cluster phonemes. However, in the older

group, there was no difference between initial and final phoneme deletion in either

singleton or cluster conditions.

The concurrent effect of phoneme position and linguistic context was tested, in

both languages, by comparing children’s initial phoneme deletion for clustered

phonemes in monosyllabic words against their performance on singleton phonemes

in bi-syllabic words. No such analysis was possible for final phoneme deletion or for

initial phoneme deletion within each of the categories of monosyllabic or bi-syllabic

words separately, as these manipulations were not possible in Hebrew. Repeated

measure ANOVA revealed a significant main effect of language, F(1,18) = 5.46,

p \ .05, with children achieving higher scores in Hebrew than in Russian, and a

main effect of age-group, F(1,18) = 13.67, p \ .01, with the older participants

achieving higher scores than the younger ones. The main effect of linguistic context

(singleton versus cluster) was not significant. The same analysis was conducted on

final phoneme deletion scores in Russian. Again, the results revealed no main effect

of linguistic context. However, the two-way interaction of linguistic context by age-

group was significant, F(1,18) = 9.95, p \ .01. Scheffe post-hoc analysis showed

that younger children performed significantly higher on final singleton than final

cluster phonemes. This difference was not significant in the older children.

Table 4 summarizes younger and older children’s initial and final phoneme

deletion in Russian as a function of word length (monosyllabic vs. bi-syllabic), and

Hebrew final phoneme deletion only as a function of word length (monosyllabic vs.

bi-syllabic).

The effect of word length on children’s phoneme deletion was tested by

conducting a repeated measure ANOVA on final singleton phoneme deletion in

Russian and Hebrew separately. Word length (monosyllabic vs. bi-syllabic), and

language (Russian vs. Hebrew) were used as within-subject factors and age-group

(younger vs. older) as a between subject factor. This analysis showed that the

main effect of word length and language were both significant, Word length:

F(1,18) = 16.11, p \ .01; Language, F(1,18) = 5.24, p \ .05, with scores higher

Table 4 Mean and standard deviations for phoneme deletion in Russian and Hebrew as a function of

phoneme position and word length

Russian Hebrew

Initial Final Final

Bisyl Monosyl Bisyl Monosyl Bisyl Monosyl

Younger M .25 .44 .58 1 .73 .94

N = 10 SD .34 .48 .35 0 .38 .13

Older M .48 .66 .72 .96 .92 .95

N = 10 SD .33 .30 .27 .08 .19 .11

Total M .37 .55 .65 .98 .83 .95

N = 20 SD .34 .39 .31 .04 .29 .12
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for monosyllabic than for bi-syllabic words and in Hebrew than in Russian. The

main effect of group did not reach satisfactory levels of statistical significance

(p [ .05). Neither was the three-way interaction of word length by language by

group significant (p [ .05).

The effect of word length on initial phoneme deletion was tested in Russian using

a 2 9 2 ANOVA with repeated measures on word length (monosyllabic vs. bi-

syllabic) and with group as a between-subjects factor. This analysis revealed again a

main effect of word length, F(1,18) = 14.76, p \ .01, with bi-syllabic words being

more difficult than monosyllabic words. The results also showed a significant main

effect of age-group, F(1,18) = 5.26, p \ .05, with the older participants

outperforming their younger counterparts. The interaction of word length by group

was not significant (p [ .05).

To test the effect of syllable stress position on phoneme deletion a 2 9 2 9 2 9 2

repeated measure ANOVA was used to analyze children’s initial and final phoneme

deletion from bi-syllabic words. Stress position (syllable initial stress vs. syllable

final stress), language (Russian vs. Hebrew), and phoneme position (initial vs. final

phoneme) were used as within subject factors. Group (older vs. younger) was used

as a between-subject variable. Table 5 summarizes younger and older children’s

initial and final phoneme deletion by stress. As expected, though the main effect of

stress position was not significant (p [ .05), the results showed that the two-way

interaction of phoneme position by stress position was significant, F(1,18) = 18.98,

p \ .001. Post hoc analysis confirmed that initial phoneme deletion was easier

when the initial syllable was stressed than unstressed, and final phoneme deletion

was easier when the final syllable was stressed than unstressed: Initial phoneme

deletion, F(1,18) = 7.81, p \ .05; Final phoneme deletion, F(1,18) = 13.86,

p \ .01. The analysis also showed again a significant main effect of phoneme

position, F(1,18) = 18.27, p\ .001, with final phonemes being easier to delete than

initial phonemes. Finally, the main effect of language and age-group were both

significant, Language: F(1,18) = 7.05, p \ .05; Group: F(1,18) = 6.28, p \ .05,

with scores in Hebrew higher than those in Russian and with older children

performing better than younger children.

Table 5 Mean and standard deviation for phoneme deletion as a function of language, phoneme position,

and stress

Russian Hebrew

Initial Final Initial Final

−Stress +Stress −Stress +Stress −Stress +Stress −Stress +Stress

Younger M .16 .34 .52 .64 .38 .28 .66 .80

N = 10 SD (.23) (.41) (.34) (.37) (.49) (.34) (.42) (.33)

Older M .40 .56 .72 .94 .86 .97 .86 .97

N = 10 SD (.27) (.39) (.27) (.10) (.25) (.08) (.25) (.08)

Total M .28 .45 .62 .79 .62 .63 .76 .89

N = 20 SD (.25) (.40) (.31) (.24) (.37) (.21) (.34) (.21)
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Discussion

The aim of the present study was to examine the effect of four linguistic factors on

phonological awareness in the two languages of Russian (L1)–Hebrew (L2) bilingual

children. Phoneme deletion was used to measure older and younger children’s

phoneme awareness in Russian and Hebrew as a function of four linguistic factors:

phoneme position, linguistic context, word length, and stress position. The first factor

tested was the position of the target phoneme: initial versus final. Earlier research has

shown that the effect of phoneme position may be language specific and different in

English, which utilizes an onset-rime structure, than in Hebrew or Arabic, which

follow a body-coda structure (Saiegh-Haddad, 2007a, b; Share & Blum, 2005). In line

with earlier evidence, we hypothesized that bilingual children would also find final

phonemes easier to delete in Hebrew than initial phonemes. No such strong

predictions were possible for Russian as the psycholinguistic representation of the

syllable in Russian has not yet been directly examined (However, see Schwartz et al,

2005; Schwartz et al, 2007). Nonetheless, two factors led to the following prediction.

The first is reported distributional tendency in the Russian phonology for the open CV

unit (Bondarko, 1969). The second is behavioral evidence reported in a study by

Vinarskaya et al., (1977), in which Russian children’s syllabification of isolated

multi-syllabic words containing consonant clusters was tested. This study showed that

4-year-old children tended to split words into open syllables, e.g. пy-cтoй (/pu-stoj/
empty), кo-шe-чкa (/ko-ši-čka/ a cat, diminutive), while five-year-olds opted for both

open and closed syllables, e.g. бa-бy-шкa (/ba-bu-ška/, grand mother) or бa-бyш-кa
(/ba-buš-ka/), мa-льчи-шкa (/ma-l’či-ška/, a boy) or мaль-чиш-кa (/mal’-čiš-ka/).

Based on these observations it was predicted that children would reveal patterns of

phoneme deletion in Russian that are similar to those in Hebrew. In line with this

prediction, the results of the study showed that, in both languages, children found

initial phonemes harder to delete than final phonemes. Further, from a developmental

perspective, the challenging task of deleting initial phonemes was found to be

significantly more difficult for 4-year olds than 5-year olds, in both languages. These

findings provide evidence for a consistent effect of phoneme position on phonological

awareness in the two languages tested: Hebrew and Russian. Yet, these findings are at

odds with the patterns reported in other languages, and mostly English (e.g.,

Stanovich et al., 1984; Treiman, 1991; Treiman & Zukowski, 1991).

The observed facility that children were shown to have with final phoneme

deletion in contrast with initial phoneme deletion in Hebrew accords with earlier

evidence in this language involving monolingual children and adults (Ben-Dror et

al., 1995; Saiegh-Haddad, 2007b; Share & Blum, 2005). They are also in harmony

with similar reports of Arabic, another Semitic language (Saiegh-Haddad, 2003,

2004, 2007a). Nonetheless, the results are at odds with a large body of evidence,

mostly from English speaking children and adults, which demonstrate greater facility

with initial phonemes ((Stanovich, Cunningham & Cramer, 1984; Treiman, 1991;

Treiman & Zukowski, 1991). These conflicting findings have led researchers to

suggest that the mental representation of the syllable may be language-specific and

may in some languages, such as Hebrew and Arabic, take the form of a body-coda

(CV-C), rather than an onset-rime structure (C-VC). It is noteworthy, that there are
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now additional reports of an internal structure of the syllable that does not conform

with the onset-rime dichotomy (e.g., Geudens & Sandra, 2003; Kim, 2007; Yoon,

Bolger, Kwon, & Perfetti, 2002). Cross-linguistic differences in syllable structure

and, in turn, in phonological awareness patterns are argued to reflect language-

specific phonological and orthographic properties (Koda, 2007; Share, 2008).

The finding that in Russian children found deletion of final phonemes easier than

that of initial phonemes is harder to interpret, however. This finding appears to

provide preliminary evidence in favor of a body-coda structure of the Russian

syllable. As such, children found final phonemes easier to delete than initial phonemes

because the structure of the Russian syllable, like that of the Hebrew syllable, follows

a body-coda dichotomy. Such a CV/C hierarchical structure, which is in sharp contrast

with the onset-rime structure C/VC, results in greater accessibility of final as against

initial phonemes because it implies a stronger cohesiveness of the CV body and hence

more difficulty in breaking down this phonological unit into its segmental

constituents. This proposal remains tentative, however, and calls for future research

involving monolingual Russian speakers and a larger sample.

Yet, it is possible that observed facility with final phonemes in Russian has been

transferred from Hebrew, the dominant language of children. Hence, the question

that follows from the finding that bilingual children found final phonemes easer to

delete than initial phonemes in both languages is whether this consistent effect of

phoneme position observed in the two languages is due to cross-linguistic transfer,

or is due to a similar syllabic structure utilized in the two languages tested. In other

words, did children find initial phonemes in both languages more difficult to delete

because they were making use of similar underlying processes in both language?

Alternatively, is the consistent effect of phoneme position on phoneme deletion in

the two languages reflective of a similar syllable structure. To address this question,

two further comparisons are called for. One comparison should involve monolingual

Russian and Hebrew speakers. Another should involve bilinguals with a language

combination of Russian and Hebrew plus another language like English, with a

clearly onset-rime syllable structure and in which relative facility with final as

against initial phonemes has clearly been demonstrated. These additional compar-

isons will enable us to determine whether the pattern observed in the present study

implies transfer of a phonological process across the two languages, or shared

phonological structures in the two languages. At a broader level, these additional

studies will allow us to bring bilingual phonological processing to bear on questions

of universal versus language-specific processes.

The second question of the study concerned the effect of linguistic context

(singleton vs. cluster) on phoneme deletion. Based on earlier research (McBride-

Chang, 1995; Bruck and Treiman, 1990; Caravolas and Bruck, 1993; Treiman and

Weatherson, 1992), it was hypothesized that singleton phoneme deletion would be

easier than deletion of a phoneme from a cluster. In accordance with previous

research, we found that in Russian it was more difficult to delete phonemes in a cluster

than in singleton contexts in both initial and final positions. This was true for all

children, and especially so for the younger ones. Furthermore, clustered phonemes in

the initial position were the most challenging, and especially for younger children. In

contrast, clustered and singleton phonemes in the final position were of equal

Russian–Hebrew phonemic awareness 373

123



difficulty for all children. These latter results are similar to those reported for Arabic

speaking children and they support the unique cohesiveness of simple and complex

bodies in these languages (Saiegh-Haddad, 2007a). At the same time, these findings

reaffirm the hypothesis that young children perceive of consonantal clusters as

cohesive phonological units and as a result find them difficult to break down into

smaller phonemic segments (Caravolas and Bruck, 1993; Bruck and Treiman, 1990;

Treiman, Zukowski, & Richmond-Welty, 1995; Treiman and Weatherson, 1992).

The effect of the linguistic context on phoneme deletion in Hebrew did not reach

satisfactory levels of statistical significance. This is probably because initial clustered

phonemes in monosyllabic words were compared with initial singleton phonemes in

bisyllabic words and, hence, the two factors, word length and linguistic context, could

not be teased apart. This is one limitation in the design of the current study that should

be addressed in future research. Another way to account for the absence of a significant

effect of linguistic context (singleton versus cluster) on phoneme deletion in Hebrew

is to propose that CV bodies may be more cohesive that clusters. As the CV body is a

cohesive phonological unit that children find difficult to segment, it is not

unreasonable that children would find it equally, if not more difficult to delete a

phoneme from this unit than from a cluster. Evidence in support of a stronger

cohesiveness of the CV body as against clustered consonantal units has been

demonstrated in Arabic (Saiegh-Haddad, 2007a), where it has been shown that, initial

singleton phonemes were the hardest to isolate among all other three conditions. To

sum up, the results pertaining to the effect of the linguistic context on phoneme

deletion suggest that the effect of this factor may be language-specific. The relative

difficultywith accessing singleton versus clustered phonemes andwith breaking down

clusters into their constituent segments does not appear to be uniform within the same

language or consistent in different languages. Rather, it interacts with the position of

the singleton or the clustered phoneme (prevocalic onset or postvocalic coda) andwith

the syllable structure of the specific language (onset-rime or body-coda).

The third research question addressed the effect of word length on initial and final

phoneme deletion. In line with earlier evidence, it was hypothesized that phoneme

deletion from longer words would be harder than that from shorter words (Baddeley

et al., 1975; Schreuder & van Bon, 1989; Treiman & Weatherson, 1992; Jiménez

González & Haro Garcı́a, 1995; Levin, Saiegh-Haddad, Hindi, & Ziv, 2008). In line

with this research, the findings from the final phoneme deletion task showed that, in

both languages, deleting phonemes from bi-syllabic words was harder than that from

monosyllabic words. Phoneme deletion from bi-syllabic words was also significantly

more challenging for younger children in both languages. These findings are

consistent with the well established hypothesis that, by virtue of their phonological

and memory processing demands, longer words are harder for children to manipulate

than short words. The effect of word length on initial phoneme deletion was only

addressed in Russian. The results in this domain are consistent with the previous

findings involving other languages. Taken together, these findings imply that word

length is a universal factor that exerts a consistent effect on phonemic awareness in

different languages.

The fourth research question addressed the effect of stress position (initial vs.

final) on initial and final phoneme deletion. This analysis was naturally restricted to
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bi-syllabic words and compared initial and final phoneme deletion in both

languages. The results showed a clear effect of stress on the ability of both younger

and older children to access phonemes in both languages. Both initial and final

phonemes were easier to delete when they were embedded within stressed than

within unstressed syllables. This was true for both younger and older children and in

both Hebrew and Russian. Both Russian and Hebrew are stress-timed languages.

That is, they display rhythmic alternation between stressed and unstressed syllables,

and the vowels become reduced in unstressed syllables in both languages. This

alternation is associated with different levels of intensity, duration, and amplitude

modulation for different syllables. The results of the study accord with previous

evidence from other languages (Treiman, Berch & Weatherson, 1993) and support

the universality of the effect of stress on phonological manipulation.

In summary, the results of the present study show that, while the four linguistic

factors that the study addressed were all found to impact on bilingual children’s

phoneme deletion performance in both languages, two of the factors, stress and

word length, appear to be universal and to exert a consistent effect of phonemic

awareness in different languages. In contrast, two other factors, phoneme position

and linguistic context, appear to be language-specific and their impact on phonemic

awareness directly affected by the language’s suprasegmental syllabic structure.

In addition to the specific linguistic findings discussed above, the performance of

children in this study revealed two general patterns. The first concerns develop-

mental patterns. We found that 5-year old children consistently outperformed 4-year

old children on all phonological awareness tasks and under all conditions. Older

children also had better command of early literacy skills in both languages, as

reflected in their letter naming ability. The concurrent advantage that older children

have revealed in both phonological awareness as well as level of literacy exposure

implies that it is not possible to attribute phoneme deletion ability in the older

children to cognitive maturation only. The advantage that older children have

revealed probably reflects the combined effect of cognitive maturation and exposure

to literacy (Ben-Dror et al., 1995; Bradley & Bryant, 1983; Liberman et al., 1974).

The current research was not designed to resolve this issue.

The second pattern pertains to the finding that children had consistently obtained

higher phoneme deletion scores in Hebrew (L2) than in Russian (L1), despite the fact

that they had similar letter naming scores in both languages. Such an unexpected

finding, given the predominance of Russian in the homes of children, calls into

question the validity of qualifying these children as Russian L1 speakers and of

the claim that Russian is the children’s first and best language just because it is the

language of the home and was acquired sequentially first. It appears that Hebrew, the

societal language and the language used in communication with their preschool

teachers and their peers has become the children’s dominant language. As the study

did not use a measure of oral language proficiency, the possibility that an advantage in

spoken Hebrew proficiency has contributed to phonological awareness in this

language, compared with the weaker Russian, remains unanswered. Whether oral

language proficiency has a facilitative effect on phonological awareness remains a

contested issue. For instance, based on a systematic review, Geva (2006) concludes

that it is possible to obtain a reliable estimate of phonological awareness before
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children have developed satisfactory levels of oral language proficiency. This implies

that at a general level oral language proficiency should not have a substantial effect on

phonological processing. Yet, recent research has demonstrated a lexicality effect in
phonological awareness (Seymour et al., 2003). As such, when the stimulus word is

familiar to candidates, phonological analysis is more successful than when it is

unfamiliar (Metsala, 1997). This is probably because of the availability of the

redintegration mechanism—the use of lexical processes in phonetic encoding and

maintenance in working memory (Snowling, 2000). Indeed, the lexicality effect

constraint on phonological analysis may be a cross-linguistic universal (Seymour

et al., 2003). On the other hand, the extent to which children find it necessary to rely on

lexical feedback in phonological analysis may be language-specific and may interact

with the language’s phonological complexity and orthographic depth (Saiegh-

Haddad, 2004). Children’s higher phoneme deletion scores in Hebrew than Russian

may also be related to wider experience with phonological awareness games in

Hebrew that children might have received at the kindergarten in Hebrew but not in

Russian. This may have contributed directly to children’s awareness of the

phonological structure of Hebrew, or indirectly by broadening the Hebrew lexicon

of children, hence facilitating phonological processing of familiar Hebrew words.

Although there were differences among children in age and also probably in oral

language proficiency in the two languages, the results showed that the nature of the

effect of the four linguistic factors that the study targeted was similar in the two age-

groups. This implies that cognitive maturation and oral language proficiency does not

undermine the effect of a given linguistic factor on children’s phonemic awareness,

neither does it alter its qualitative effect. In both languages, the difference between the

two age-groups was noted in the intensity of the effect of a given linguistic factor

rather than in the nature of its effect on phoneme deletion.

To sum up, the current study contributes to identifying universal versus

language-specific constraints on phonemic awareness in the two languages of

bilingual children. Through systematic comparisons of how phonemic awareness is

accomplished in the two languages studied, and with reference to previous studies in

other languages, the current study unravels the language-specific factors that are

imposed by the properties of a particular language and their effect on phonemic

awareness and, in turn, uncovers possible variations in basic reading skills

development in diverse languages. In identifying the language-specific versus

universal constraints on phonemic awareness in different languages, the current

study has contributed to identifying the limits on the transfer of phonemic awareness

in diverse language and has permitted a conceptual exploration of the way in which

reading development in different languages may be constrained by the linguistic

structure of the language involved (Koda, 2007).

Thus, phonemic awareness is not an all-or-none phenomenon. Phonemic

awareness performance is constrained by a variety of linguistic factors: universal

and language-specific. As we have shown in this study, aspects of the phonological

structure of language, and in particular the syllable structure, affect the ease with

which children can access phonemes in different positions (initial or final) and in

different linguistic contexts (singleton versus cluster). As languages vary in their

syllable structure, the effect of this factor is language-specific. This sets a serious
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limit on the transferability of phonemic awareness in languages that vary in their

phonological structure and, as a result, warrants a careful consideration of the

phonological structure of the items employed in different languages.

At the same time, other factors appear to have a consistent effect on phonemic

awareness in different languages. We have shown that stress and word length may

be such factors. While they are linguistic factors in nature, their effect is universal.

That is, their effect is consistent across languages and does not interact with the

linguistic structure of the particular language involved. The consistent effect of

these factors across languages should make the transferability of phonemic

awareness more straightforward and less dependent on the specific linguistic and

orthographic architecture of the particular language. In the current state of affairs,

where there is general acceptance of the mechanism of transfer, yet “little consensus

as to what constitutes transfer and how it transpires” (Koda, 2007, p. 3; Genesee &

Geva, 2006) research into the linguistic and orthographic constraints on transfer in

different languages is the way forward. This investigation will inform a theory of

the impact of language and literacy experiences in L1 and L2 on reading

development in diverse languages.

Appendix A

Phonological awareness tasks

Russian

Stimulus words for initial phoneme deletion
Practice trials: лoкoть, мopoз, pyкaв, кycoк, дecять, лaдoнь, кaмeнь, кoвёp,

нoмep.
Experimental trials: xaлaт, caxap, лoшaдь, внyк, вeчep, бaнт, мocт, cтyл, кycт,

двepь, гocть, дивaн, нocoк, кoнeц, лиcт, дpyг, нoжик, цвeт, мaлыш, выxoд.
Stimulus words for final phoneme deletion
Practice trials: coceд, вoceмь, ceвep, гopox, пaмять, любoвь, cиpoп, пecoк,

зaпax.
Experimental trials: тopт, cмex, вeтep, дoждь, cвeт, мecяц, глaз, пeтyx, живoт,

дeвять, билeт, гopoд, xлeб, pocт, зoнт, дypaк, caлaт, вxoд, пapк, гoлoc.

Hebrew

Stimulus words for initial phoneme deletion
Practice trials: סנפ,טרס,דוק’ר,ן’דס,ףסכ,רבג,ן’כס,רדס,דרו

Experimental trials: ,רופ’ס,ךלמ,בלח,שדוח,סרפ,רשג,ןמז,ןתח,ןושל,קוחצ,קקפ,ןולמ,חמצ,רדח

תצק,ןולח

Stimulus words for final phoneme deletion
Practice trials: ת’פמ,םולח,רשב,דגב,רפס,רשג,רכוס,רזג,קרמ,לצב,תלד

Experimental trials: ולב,בלכ,ת’רכ,ןטב,ךרדהשבד,רקוב,רודכ,רפכ,םחל,קונ’ת,ש’בכ,ותס,בורכ
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Appendix B

Russian letter discrimination

Russian letter identification/naming

Practice trials

1 B

2 Л

Experimental trials

1 Ф

2 Ë

3 P

4 Ц

5 Г

6 H

7 Ж

8 C

9 З

Practice trials

1 Г Г Same

2 H И Dif

Experimental trials

1 З Э Dif

2 Ш C Dif

3 Щ Ч Dif

4 З З Same

5 П Ц Dif

6 Г Г Same

7 Э E Dif

8 Ж К Dif

9 Б Г Dif

10 Я Я Same

11 Д T Dif

12 И У Dif

13 O У Dif

14 A Л Dif

15 Ш Щ Dif

16 A Я Dif

17 Д Д Same

18 P B Dif

19 B З Dif

20 Б Б Same
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Hebrew letter discrimination

10 Ч

11 У

12 A

13 К

14 П

15 X

16 Э

17 Ш

18 Щ

19 Ы

20 Б

Practice trials

1 ג ז
2 ן ן
Experimental trials

1 ר ד
2 ק ק
3 ב ב
4 ה ח
5 ס ם
6 ק ח
7 ז ב
8 ג ג
9 נ ג
10 ז ו
11 ב ת
12 ס ס
13 ן ך
14 פ כ
15

16 ס
17 ך ך
18 ת ח
19

20 ט ד
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