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ABSTRACT 

 

 
In the field of psycholinguistics, many studies have provided evidence for non-selectivity of 

various sub-lexical and lexical units both in same-alphabet bilingualism and in language 

combinations with different scripts (Dijkstra, Grainger & van Heuven, 1998). The majority of 

previous studies tested the predictions of the word recognition models, BIA and BIA+, mostly 

based on same script language combinations (Schwarts, Kroll & Diaz, 2007; Comesaña et.al.. 

2012) . 

 The goal of this paper is to test the prediction of the BIA+ model and investigate the 

architecture of the mental lexicon in different script bilinguals, particularly with native speakers 

of English who are late language learners of Russian. The nature of non-selective interaction of 

codes in English-Russian combination has not been studied yet, and we do not know if the co-

activation of features takes place only due to phonological similarity or complex orthographic 

and phonological overlap between two alphabets. Following the example of many studies, 

cognate pairs were chosen as the stimuli for the proposed masked priming experiment.  

In the design of this empirical study, there are five experimental conditions based on 

phoneme and grapheme overlap. The idea of the planned experiment is to measure reaction times 

and accuracy rates in visual trials to investigate the sensitivity of bilinguals of two levels of 

proficiency to various conditions, and if there will be inhibition and/or facilitation effects of 

these trials. It is predicted that facilitation effect will take place with cognates sharing similarity 

in phonology, orthography, and meaning, while in cognate pairs with false overlap and in 

distractor pairs the participants will demonstrate the most difficulty and delay in their responses 

due to simultaneous activation of features.  
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CHAPTER 1 

 

INTRODUCTION 

 

 
 

In the last two decades, the domain of language studies has experienced some growth in 

research with the Russian language. However, the need for the scholarly work is pressing. First, 

Russian is characterized by “an increased instability of the lexical system” (Makarova, 2012). 

This can be seen in the outburst of loan words from English in the last two decades, and changes 

in the syntax and grammatical system of prepositions due to the abundance of new terms and 

borrowings. Second, Russian is among the top ten spoken languages in the world and one of the 

six official languages of the United Nations (Makarova, 2012; Kerek & Niemi, 2009), and is a 

subject for study by linguists. For sociolinguists, for example, the issues regarding the status, 

structure and use of Russian language among minority nations, heritage speakers, and former 

Soviet republics is rather controversial and requires investigation. Third, the Modern Language 

Association supports and promotes the study of Russian, “since linguistics appeal to students and 

“linguists enrich the foreign language major through their ability to offer courses in second 

language acquisition, applied linguistics, dialectology, sociolinguistics, history of Russian 

language, and discourse analysis” (MLA n.d.) ” (Makarova, 2012). Fourth, because of the factors 

described in the second and third point, researchers in the US have launched several new 

directions: teaching Russian as a heritage language, speech processing in Russian, Russian-

English bilingualism and language contact (Makarova, 2012). Fifth, due to historical factors 

during the flow of immigration to the North American Continent, as regards to language contact, 

the primary attention in linguistics was given to English and European languages, first, Spanish, 

then other Romance languages, then the Germanic group. It is known that within the fields of 
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Applied linguistics, Psycholinguistics, Second Language Acquisition and other branches, many 

theoretical models and frameworks were constructed on the basis of data collected in the 

empirical research with Spanish-English, French-English, and other Latin-script language 

combinations. On the one hand, there is a need to investigate if these models extend to different 

languages such as Russian, Arabic, Chinese, Japanese and account for robust empirical evidence 

across various bilinguals. On the other hand, experimental studies with various language 

combinations allow either to confirm existing theories and frameworks and propose their 

universality, or require certain language specific adaptations (Sekerina, 2012). In addition, some 

long-debated issues are in need of more data collection from various language combinations. 

This approach to using various language combinations in experimental studies helps to overcome 

the limitations of research based only on related languages (Sekerina, 2012).  

Due to the factors mentioned above, the aim of this paper is to attempt to make one step 

further by means of studying the cognitive processes in Russian-English bilinguals during 

comprehension.  

Organization of the Thesis 

This thesis is written in the format of a research proposal for future research in the field of 

Psycholinguistics and Russian language studies. Its focus is to investigate the nature of language 

activation, the architecture and its intricacies of a bilingual lexicon, particularly in bilinguals 

with languages with different alphabets, in our case, English and Russian.  

Prior to describing the experiment, I find it necessary to begin with understanding the 

relationship between English and Russian alphabets. In chapter 2, I offer a brief discussion about 

the writing systems of the two languages, comparison of the grapheme-phoneme correspondence 

and unique nature of the overlap in phonological and orthographic forms between the two 
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scripts. In chapter 3, a few hypotheses on bilingual word recognition are explained, including 

monolingual word recognition, but most importantly, a detailed step-by-step description of the 

BIA+ model is laid out. In chapter 4, I move on to the discussion about cognates, what 

constitutes a cognate is, how to define an English-Russian cognate is, and offer a study on 

Russian-English cognates. This brings us to the actual literature in the research concerning 

bilingual lexical knowledge with various language representations. It was decided to divide this 

line of research into two parts: bilinguals with same script languages, among them Spanish-

English, Dutch-English, French-English, English-Bosnian-Croatian-Serbian (BCS) and 

bilinguals with cross-script languages: Indo-European alphabetic language combinations, such as 

French-Greek, English-Hindi, then language combinations including non-Indo-European 

languages, e.g. English-Chinese (ideographic), English-Korean (alphabetic). Thus, chapter 5 

covers the research with same-script bilinguals and chapter 6 – with different-script bilinguals. In 

chapter 7, I write out the proposal for the experiment, including participants, the design of the 

stimuli and experiment, procedures, and predictions that are followed by conclusion and future 

implications.  
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CHAPTER 2 

 

LANGUAGE LEARNING DIFFICULTY 

 
 

Before going into the description of my study on L1 English speakers-L2 learners of 

Russian, I would like to compare Latin and Cyrillic scripts and the main orthographic and 

phonological features in both languages as these constitute the structure of the bilingual lexicon.  

Language learning starts with learning a script and its sounds. Language processing 

begins with processing such elementary features as phonemes and graphemes. Zieger and 

Goswami (2005, 2006) and Frost (1998) suggested that the nature of orthography of the native 

language, shallow or deeper, influences the decoding skills, processing strategies and the time 

course of decoding. From this it follows that for an English native speaker, it will be easier to 

some degree and on an elementary level to learn and acquire a new language that uses familiar 

alphabetic and phonetic structure, e.g. Spanish (Akamatsu, 2006; Goswami, 2006; Malatesha et 

al., 2006; Seymour, 2006). In contrast, it is much harder for an L1 English speaker to learn and 

process Chinese characters both in pronunciation and in writing. If we put languages on a 

continuum that shows how far or close languages are from each other as regards to the script 

system, Chinese and Arabic would be the farthest from English.  

The United States Department of Defense educational and research institution (Defense 

Language Institute) offered four categories of languages classified by their difficulty from the 

perspective of an English native speaker, category 1 being the easiest and category 4 being the 

hardest. Category 1 Language: French, Italian, Portuguese, and Spanish, Category 2 languages: 

German, Indonesian, Category 3 languages: Hebrew, Hindi, Persian Farsi, Dari, Punjabi, 

Russian, Serbian/Croatian, Tagalog, Thai, Turkish, Uzbek, and Urdu, Category 4 languages: 

Modern Standard Arabic, Mandarin Chinese, Japanese, Korean (dliflc.edu). The Foreign Service 
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Institute of the U.S. Department of State divided languages intro 3 groups according to the 

number of weeks and hours required to learn them. For example, Spanish and Dutch fall into the 

group of easy languages and require 575-600 class hours that sum up to 23-24 weeks of intensive 

learning in order for the L2 learners to achieve language proficiency. Russian, Hindi, Greek, and 

Vietnamese fall in to the group of Medium languages and require 44 weeks, that is 1,110 class 

hours of intensive learning for the speakers to be proficient. To learn Chinese, Japanese, and 

Arabic, L2 learners have to devote 88 weeks/ 2,200 to intensive learning. The criteria chosen for 

the category of difficulty is proximity and relation: how close or far the acquired language to the 

structure and use of English and if the two languages are related. 

Based on the categories of language learning difficulty, Russian is somewhere in between 

English and Chinese, but much further from English than Spanish.  

Considering that linguists propose such phenomena as language transfer, and nonselective 

activation model (Lado, 1957; Dijkstra & van Heuven, 2002), it is necessary to give a brief 

description of the two written systems, English and Russian, and compare their similarities and 

differences before we analyze and make assumptions about how English-Russian bilinguals 

possibly intermix the features and codes of both during acquisition and processing, and to 

investigate if the English L1 -Russian L2 bilinguals co-activate both phonetical and orthographic 

features from both languages in a nonselective way during language processing.  

 
English Alphabet and Orthography 

 

Odisho in his book A Linguistic Approach to the Application and Teaching of the English 

Alphabet proposes a system of language orthographies. He defines orthography as “the format in 

which a given script of a given writing system functions in a given language” (Odisho, 2003). In 

the chapter on deep and shallow orthographies, Odisho offers a classification of language script 
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systems within which English is referred to a Latin group of languages with left to right 

movement, preference for digraphs and trigraphs, and deep orthography due to its “noticeable 

inconsistency in its grapheme-phoneme correspondence” (Odisho, 2003) (see Figure 1). 

Odisho explains the orthographic depth of English as the result of “lack of one-to-one 

correspondence between the letters and the sounds” (Odisho, 2003). That is, in English, while the 

alphabet consists of twenty-six letters, there are forty-four sounds in English Standard  

Received Pronunciation, or forty sounds in Standard American Pronunciation. Five vowel letters 

produce twenty vowel sounds, and twenty-one consonant letters produce twenty-four consonant 

sounds (see Table 1 and Table 2). 

 
 

 

Figure 1.  Classification of language script system according to Odisho (2003). 
 
 

As for the consonant representations, Odisho names the seemingly balanced 

correspondence in number “an illusion”. For example, the letters c, q, x are redundant to a certain 
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degree. In other cases, some letters and combinations of letters may represent one sound, or vice 

versa (Odisho, 2003).  

 
Table 1 

 

The number of letters and sounds in the English alphabet 

(Odisho, 2003) 

 

 letters sounds 

consonants 21 24 

vowels 5 20 

total 26 44 

 
 

Table 2 

 

 English vowels and vowel sounds. One English vowel corresponds to four sounds  

 

Vowel 
letters 

Type I Type II Type III Type IV 

a 

 
[eı] 

name 
 

 
[ æ] 
flag 

 

        [a:] 
part  

[ɛə] 
hare 

o 

[əu] 
rose 

[ɔ] 
stop 

[ɔ:] 
sport 

[ɔ:] 
store 

e 

[ı:] 
Pete 

[e] 
pet 

[ɜ:] 
per 

[ıə] 
mere 

u 

[ju:] 
music 

[Λ] 
bus 

[ɜ:] 
fur 

[juə] 
pure 

I 
 

y 

[a ı] 
type/ time 

[ı] 
myth /pin 

[ɜ:] 
sir 

[aıə] 
fire/ tyre 
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Another outstanding feature of the English writing system is the existence of mute or silent 

letters. Odisho writes that “almost any letter, vowel or consonant, may be silent or functionless in 

a certain context. These silent letters, which do not easily abide by simple rules coupled with the 

other mismatches between letters and sounds in English cause serious depth in the English 

orthography” (Odisho, 2003).  

Particularly in teaching situations, reading in English can easily become an obscure task 

due to four types of identities in the English alphabet: grapheme, the shape of the letter, 

phoneme, the sound represented by the phonetic value of the letter, nomeneme, the letter name, 

sequeme, the location of the letter within the alphabet. Sequeme designates sequential or 

numerical value. English orthography is ranked as one of the most obscure written systems 

within Latin group of languages (see Table 3). 

 
 

Table 3. 

 

 Four types of identities in the English Alphabet (Odisho, 2003) 

 

Grapheme Grapheme  
Substitutes 

Phoneme 
Substitutes 

Nomeneme Sequeme 

<b> none None  {Bee}; 
nomeneme 
includes only the 
phoneme it 
represents 

2nd  

<c> Several; <s>, 
<k>, <cc>, 
<ck>, <q>, <cq> 

/s/, /k/, /tʃ/ {Cee}; 
nomeneme 
includes only 
one of the three 
phonemes it 
represents 

3rd  

<ch> Several: <c>, 
<che>, <tch>, 
<te>, <ti>, <tu> 

/k/, /ʃ/, /tʃ/ None; includes 
none of the three 
phonemes it 
represents. 

None 
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To conclude, owing to this complex written system in the English language, learning 

reading and writing skills can be a challenge both for L1 and L2 languages (Akamatsu, 2006; 

Goswami, 2006; Kessler & Treiman, 2015; Malatesha et al., 2006; Seymour, 2006). Also, some 

researchers have proposed that the writing system of L1 has effect on reading skills in the initial 

stages of learning L2 (Bialystok et al., 2005). 

Russian Alphabet and Orthography 

 

While Slavic languages have attracted more attention from linguists in recent years, there is 

still the need to conduct reading research and cross-linguistic comparison involving Cyrillic 

languages. Eugenia Kerek and Pekka Niemi conducted research on Russian orthography and 

learning reading skills. In the introductory section to their work, the authors state that the number 

of publications based on Russian data is insufficient: “The scarcity of research is especially 

unfortunate because Russian phonology and orthography possess a number of unique features, 

making Russian an interesting case for current theories of word recognition and reading 

acquisition” (Kerek & Niemi, 2009, p. 3). Kerek and Niemi write that Russian language can be 

characterized by multiplicity and consistency at the same time and that this feature makes the 

research on orthography even more interesting.  

Russian script is Cyrillic-based and consists of thirty-three letters, two of which are 

markers: soft sign ь and hard sign ъ (see Table 4). These two letters do not present independent 

separate sounds, but they change the nature of a consonant sound: soft sign ь serves to soften a 

preceding consonant, and hard sign ъ serves to separate a consonant and a soft vowel. 

Grigorenko (2006) categorizes the Russian alphabet into three groups (1) letters that do not 

symbolize the sound (ь and ъ), (2) letters that symbolize two sounds (е, ë, ю, я ), (3) letters that  
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Table 4  

 

The Russian alphabet and the sounds produced by its letters (Grigorenko, 2006) 

 

Letter Closest English letter Approx. pronunciation in English 

А а 

Б б 

В в 

Г г 

Д д 

Е е 

Ë ë 

Ж ж 

З з 

И и 

Й й 

К к 

Л л 

М м 

Н н 

О о 

П п 

Р р 

С с 

Т т 

У у 

Ф ф 

Х х 

Ц ц 

Ч ч 

Ш ш 

a 

b 

v 

g 

d 

e 

yo 

zh 

z 

i 

i 

k 

l 

m 

n 

o 

p 

r 

s 

t 

u 

f 

kh 

ts 

ch 

sh 

father 

box  

vest 

get 

do 

yet 

yolk 

vision 

zebra 

yield 

short “yi” 

kinky 

lip 

mother 

nice 

song 

put  

rock 

soup  

top 

book 

fat 

home 

mats 

chicken 

shop 
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Table 4 – continued 

 
The Russian alphabet and the sounds produced by its letters (Grigorenko, 2006) 

 
Щ щ 

Ъ 

Ы 

Ь 

Э э 

Ю ю 

Я я 

shch 

‘‘ 

i,y 

‘ 

e 

iu 

ia 

shch 

silent 

busy, bill 

onion 

band 

new 

yuppy 

 

correspond only to one sound (the other 27 letters) (see Table 4 with Russian alphabet and 

pronunciation of letters).  

As regards the level of complexity of word recognition and reading acquisition of Russian, 

according to Kerek and Niemi (2009), there are instances of lack of straightforward grapheme-

phoneme correspondence, while other scholars of Russian find the language rather transparent 

(Derwing & Priestly, 1980). Andersen (1993), Grigorenko (2006), Kerek and Niemi (2009) 

strongly suggest that the Russian orthographic system although organized and predictable to a 

certain degree, has a significant variety of exceptions and the same letters may correspond to 

multiple sounds. “For example, the Russian consonant c can symbolize six sounds: [c] (суд), [c’] 

(cюсюкать), [з] (сдать), [з’] (сделать), [ш] (cшить), [ж] (сжечь)” (Grigorenko, 2006, 

p.304).  

Unlike the English system of letter-phoneme correspondence, the consonant system in Russian is 

more complex than that of the vowel system. First, each of the fifteen consonant letters has its 

soft or palatalised and hard phonetic representation (see Table 5). Hard phonetic representations 

are produced by a combination of a consonant and a hard vowel, soft representation is produced 
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Table 5 

 

Rules for reading hard- and soft consonants in Russian (Grigorenko, 2006) 

 

Consonants Hard (before а,о,у,ы,ъ) Soft (before е,ë,и,ю,я,ь) 

б 

в 

г 

д 

з 

к 

л 

м 

н 

п 

р 

с 

т 

ф 

х 

был [bil] 

высота [visota] 

гусь [gus] 

дар [dar] 

роза [roza] 

конь [kon’] 

лук [luk] 

мать [mat’] 

новый [noviy] 

папка [papka] 

рама [rama] 

сумка [sumka] 

там [tam] 

шкафы [shkafi] 

холод [kholod] 

бил [bil] 

весна [vyesna] 

деньги [dyengi] 

дядя [dyadya] 

зима [zima] 

кино [kino] 

люк[lyuk] 

мел [myel] 

небо [nyebo] 

песня [pyesnya] 

говорю [govoryu] 

сестра [syestra] 

тема [tyema] 

физика [fizika] 

стихи [stikhi] 

 
 

by a combination of a consonant and a soft vowel or soft sign, for instance, вес (“ves,” weight) 

and весь (“vesj” whole), брат (“brat,” brother), and брать (“bratj,” take) (Kirek and Niemi, 

2009). Also, depending on their position within a word, either surrounded by certain letters or 

placed in the end of a word, consonants may be transformed into voiced or voiceless obstruents, 

e.g. нож that has the letter ж (“zhe”) at the end, produces the sound “sh”. In addition, like in 

English, in Russian, we can come across consonant clusters that produce one sound, e.g. 

мужчина that is spelled like “moohzhchina”, but is pronounced as “moohshchina” in which 
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“schch” corresponds to one sound щ in Russian, or there are clusters with unpronounced 

consonants, e.g. праздник that is spelled as “prazdnik”, but in the pronounciation d is omitted.  

Before I proceed with a more detailed description of the vowel system in Russian, I would 

like to mention stress because it is an extremely important component of Russian phonology. 

Stress is free, i.e. any syllable, first, second, third or other can be stressed. Stress is marked only 

in dictionaries and in books for beginning learners. Stress can also move in morphological 

derivatives, e.g. óгниво – огóнь – огонькá – words with the root meaning fire (Grigorenko, 

2006). Thus, if the syllable is stressed the vowel is characterized to be in a strong position in 

terms of its length and intensity, if the syllable is unstressed, the vowel is recognized as a weaker 

vowel and may undergo reductions. 

With that being said there are many more variations in vowel grapheme-phoneme 

correspondence than distinguished five phonemic notations (Andersen, 1993). 

If we use the categories of phonemic notations, we can say that ten vowel letters serve to 

designated 6 vowel phonemes: hard vowels, Aa [a], Oo [o], Ээ [e], Уу [u], Ы [i], and soft 

vowels, Ее [je], Ëë [jo], Ии [i], Юю [ju] , Яя [ja]. As it is seen above, five vowel letters 

correspond to the combination of two sounds, a consonant sound /j/ and the original vowel 

phoneme (Kerek & Niemi) (see Table 6).However, Andersen (1993) defines such classification 

as “bare minimum” and proposes eleven distinctions based on previous research. As an example, 

I am including four distinctions out of eleven: 

“Different transcriptions distinguish 

(1) the five phonemes: / i e a o u/ as [i e a o u]; 

(2) the retracted allophone [i] of /i/ which follows non-sharped consonants, from the basic 

allophone [i]; 
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(3) the atonic allophone [ə] of /a/ (and /o/), from tonic and pretonic [a]; 

(4) the raised allophone [e] of stressed /e/ which precedes sharped consonants, from the 

basic allophone [ɛ]” (Andersen, 1993, 3146a).  

As an example, Andersen offers a text in his work with its phonemic notation and different 

types of translation. I am going to quote one sentence from this text with phonemic notation and 

broad transcription 1: 

a) Sentence in Russian - “На другой день весть о пожаре разнеслась по всему 

околотку”. 

b) Sentence with phonemic notation – “Na-drugój d’én’ | v′ ést’ o – požár’e | razn’oslás’ 

po- v’s’omú okolótku||”. 

c) Sentence with broad phonemic transcription, 1 – “Nədrugój d’én’| v′ és’t’ apažár’I 

pafs’imú akalótku ||” (Andersen, 1993, 3146b). 

Table 6 

 

The number of letters and sounds in the Russian alphabet  

 
 letters sounds 

consonants 21 21 

vowels 10 6 

total 33 27 

 
 

 From the arguments mentioned above, it can be concluded that Russian is not as 

transparent as some researchers may propose. Kerek and Niemi offer an excellent description of 

Russian orthography: “Russian has a rather elegant orthographic system: on the one hand, quite 

complex and hierarchical, and on the other hand, organized around a dominant principle and 
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therefore, sufficiently regular and predictable, even though the number of exceptions is high” 

(Kerek and Niemi, 2009, p.3).  

Several researchers who offered a diagram in which they located multiple European 

languages on a continuum from the most shallow to the most deep, did not include Russian 

(Semour et. al., 2003). Thus, it is hard to determine what is the distance between Russian and 

English on this continuum (see Table 7). However, based on the previous brief descriptions of 

Table 7 

 

The continuum with languages from the most shallow orthographic system to the most opaque 

ones (Perfetti and Bell, 1991). 

 

Grapheme -to-Phoneme Correspondence  Some alphabetic languages 

Transparent/Shallow 

1 grapheme -> 1 phoneme 

 

 

 

 

 

 

 

 

 

 

 

Opaque/Deep 

1 grapheme- many phonemes 

Many exceptions/irregular words 

Finnish 

Welsh 

Italian 

Serbo-Croatian 

Spanish 

Portuguese 

Korean 

German 

Danish 

Dutch 

Lao 

Khmer 

French 

English 

Arabic 

Hebrew 
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two writing systems and analysis of English orthography given by Odisho (2003), it can be said 

that while the English reading and writing system can be characterized as deep and complex, in 

Russian, reading and writing rules are neither transparent but more conservative. I attempted to 

create a comparison chart of two orthographies (see Table 8).  

 
Table 8 

 

 A chart comparing English and Russian alphabets and major distinctions in two orthographies. 

 

      English        Russian 

1. Opaque 
2. 26 letters/ 44 sounds 
3. 5 vowel letters/20 vowel sounds – not 

straightforward correspondence 
4. 21 consonant letters / 24 consonant 

sounds- not transparent, many silent 
letters, overlap in sound, two letters 
can serve to designate one sound and 
vice versa 

5. Nomenemes may differ from the main 
sounds produced by alphabet letters 

6. Presence of digraphs and trigraphs 
7. Diphthongs 

 

1. More transparent, but opaque to a 
certain degree 

2. 33 letters/27 sounds plus variations 
with unstressed reduced vowel 
sounds, and soft and hard consonant 
sounds 

3. 10 vowel letters/5 vowel sounds – 
straightforward correspondence 

4. 21 consonant letters/21 sounds –
although there are silent letters and 
change in the quality of pronunciation 

5. Closer correspondence between 
nomenemes and the sounds that letters 
produce 

6. Almost non-existent digraphs and 
trigraphs 

7. No diphthongs 
8. Two diacritical marks 
9. Consonant clusters that correspond to 

one sound, consonant clusters that lose 
one sound in pronunciation 

10. Free stress 
 

 
Orthographic and Phonological codes in Cyrillic and Latin Scripts 

After comparison of orthographic rules in English and Russian, because of the purpose of 

this paper and the experimental conditions of the study, it is beneficial to look at both scripts 
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from a psycholinguistic point of view and find similarities and differences in orthographic and 

phonological codes between the two scripts.  

 
 

 

Figure 2. Four groups of letters within the Cyrillic script with different type of overlap:  same 
look-same sound (+O+P), same look – different sound (+O-P), different look, same sound (-
O+P), and three completely foreign letters. 

 
 
As we have seen above, the Cyrillic script can create more difficulties for L1 English 

speakers - L2 learners of Russian than Latin-based languages such as Spanish or French. The 

Cyrillic alphabet is related more to Greek than to Latin. In fact, out of thirty-three letters only six 

bear similarity in their form and sound with Latin letters: a, e, k, м, o, т. Another 24 letters are 

similar only in sound, e.g. ф-[f], г-[g], д-[d], or in shape, e.g. в-[b], н-[n], p-[r], three letters are 

completely foreign, e.g. ы, ь, ъ – they do not have English or Latin equivalent. Thus, the overlap 

between Russian and English alphabets is rather small although has some similar features (see 

Figure 2). 

In the end, it is necessary to mention that from the psycholinguistic point of view, the 

bilingual lexical representations can be complicated due to various visual icons of Russian letters 
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across standard, italics and cursive fonts. For example, English letter ‘M m’ has a complete 

grapheme -phoneme identical form with that of the Russian ‘M м’, but not in its lower case. The 

lower case letter of the English ‘M’ – ‘m’ has a visual overlap with that of the Russian ‘т’ in its 

cursive form which is ‘m’. Such instances occur rather often within these two scripts and it is 

possible that they obtain intermixed samples in the bilingual lexical structures. For the sake of 

convenience and due to the lack of research with an English -Russian bilingual lexicon, I chose 

to focus only on the overlap of typed letters “t” in both languages. 
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CHAPTER 3 

 

BILINGUAL WORD RECOGNITION 

 

 
In the past two decades, researchers of the psycholinguistics of bilingualism have 

constructed theoretical frameworks and models based on observations and data collected from 

same-script bilinguals. In recent years, others have attempted to see if the results from empirical 

studies of different-script bilinguals would account for the same models and frameworks. 

  Because the aim of the present work is to study cognitive processes in word recognition 

with different-script bilinguals and to find out if data collected from L2 learners of Russian 

would account for the BIA+ model constructed by Dijkstra and van Heuven (2002), I offer here a 

detailed explanation of the BIA model and the extension of it, the BIA+ model. Both models 

were created to understand the nature of word recognition in the bilingual mind. 

Many studies aiming to reconstruct the architecture of the bilingual lexicon investigated the 

question whether bilinguals have two separate storages for each language or, instead, if their 

storages cross paths, that is, whether it is difficult or easy for a bilingual to “turn off” irrelevant 

words.  There are two competing views on this question. An earlier position claims that 

bilinguals access one of their two separate lexicons based on context (Soares & Grosjean, 1984). 

The other camp proposes nonselective access hypothesis stating that in the bilingual mind 

lexicons of both languages are integrated and simultaneously activated regardless of the context 

(Altenberg & Cairns, 1983; Grainger & Dijkstra,1992). Dijkstra and van Heuven write that there 

are at least two reasons why researchers cannot come to a consensus. First, in many studies 

words were treated as nondecomposable units, that is words are not grouped according to 

similarity in their orthographic, phonological, and semantic information. Dijkstra and van 

Heuven claim that the correctness of either of hypothesis cannot be estimated without 
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differentiating between two different levels: orthographic and semantic forms. Other researchers 

proposed that at the form level it is important to recognize the differencesbetween phonological 

and orthographic representations (Dijkstra & van Heuven, 1998).  

In the selective-nonselective debate, researchers mainly used interlingual homographs or 

cognates in creating stimuli employing various techniques. Interlingual homographs are words 

that share the same form in both languages but do not share the meaning. Thus, if the selective 

access view is correct, then only one meaning is activated in the bilingual mind (Dijkstra & van 

Heuven, 1998).   

One exemplary study with interlingual homographs was conducted by Jared and Szucs 

(2002) on L1 English-L2 French and L1 French-L2 English bilinguals. The participants were 

instructed to name interlingual homographs that differ in their pronunciation in English and 

French (e.g. pain). The experiment itself was conducted in the native language of the 

participants. English homographs were of low frequency, while French homographs were of high 

frequency. The logic of the task was to see if the participants would be sensitive to the conditions 

and if the phonological codes of the non-target language were simultaneously co-activated 

regardless of the context. In experiment 1 English-French speakers were tested and in experiment 

2 – French -English speakers. The participants were presented with a block of English words, a 

block of French filler words and a second block of English experimental words, to see if there 

was interference effect with naming words in a target language. In the first experiment, English-

French participants demonstrated similar naming latencies for interlingual homographs and 

English controls in the first block of trials, however they produced lower accuracy rates with 

homographs. This suggests that at a certain point some French phonological representations were 

activated. However, after participants had to name French filler words, the effect of nonselective 
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phonological co-activation was much more significant as the participants showed robust 

difference between homographs and controls in reaction times and accuracy rates. 

In Experiment 2 with French-English bilinguals, the target language was French. For this 

experiment, the same materials were used, but this time the participants were told to read the 

homographs as English words and provide French translations. The researchers were able to 

observe robust results that accounted for nonselective co-activation. French native speakers spent 

longer times on homographs and produced more errors with English controls in both 

experimental blocks. Thus, the results of this empirical study indicated nonselective activation of 

phonological representations. 

Studies on interlingual homographs and interlingual neighbors demonstrate that bilinguals 

apply their resources in a different way depending on such factors as the type of empirical task, 

the type of the language context, stimuli, language proficiency, and frequency of the items 

(Dijkstra & van Heuven, 1998).  

An exemplary study that shows that these factors may play a major role was conducted by 

Dijkstra et al. (1998) with bilingual subjects-native speakers of Dutch. The researchers tested 

Dutch-English bilinguals in three lexical decision tasks with English-Dutch homographs, 

cognates, and monolingual English controls words. On conditions with homographs the 

researchers included combinations of word frequencies. In experiment 1, the researchers did not 

observe the effect of word frequency. Reaction times were not affected across trials with 

homographs. However, cognates were recognized faster than controls. In experiment 2, 

interference effect that depended on the relative frequency of homographs was observed. In 

experiment 3, the participants demonstrated facilitation effect with homographs that depended on 

frequency. The researchers suggest that the small effect size and difference in results could be 



22 

caused by the tasks offered in the experiments and could not be considered as direct consequence 

of the bilinguals’ processing of lexical items. 

In the attempt to understand cognitive mechanisms of word recognition and construct a 

visual model representing a bilingual person’s ability to process several languages, researchers 

have applied and expanded their hypotheses on monolingual lexical storage. Dijkstra and van 

Heuven used an Interactive activation (IA) model for monolingual word recognition as a starting 

point for their bilingual model on bilingual processing (McClelland & Rumelhart, 1981, 1988). 

Dijkstra, van Heuven, and Grainger conducted empirical study testing and compared the BIA 

model (a nonselective-access model) and a SAM model (a selective -access model) (Dijkstra & 

van Heuven, 1998).   

 
 

 

Figure 3. Bilingual Interactive Activation Model (BIA) of word recognition from van Heuven 
and Dijkstra (1998) 
 
 

The BIA model proposed by Dijkstra and van Heuven (1998) is a network model that 

consists of four layers of nodes (see Figure 3). Each layer of nodes corresponds to different kinds 
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of representations: letter features, letters, words, languages. Similar to the IA model, there are 

connections between nodes within each level, but also between nodes of different levels. The 

BIA model assumes that the perception of visual word recognition proceeds in a bottom-like 

manner. First, certain feature nodes consistent with the input are activated. Because these feature 

nodes constitute only certain letters, they in turn, stimulate the activation of these particular 

letters. Consequently, absent features are inhibited thus causing inhibition of the letters they 

constitute. In a similar manner, letters activate words that are consistent with those letters and 

inhibit the rest. The original IA framework have the same parameters regulating these 

interactions.  (Dijkstra & van Heuven, 1998).   

However, unlike the IA model, BIA model incorporates two lexicons, therefore, there are 

two language nodes, e.g. one for English, another for Dutch. While one language node is 

activated based on the activation of its vocabulary storage, it suppresses the words of the other 

language. In other words, language nodes send top-down inhibition to the lexicon of the other 

language. In the end, the word candidate that is the best fit for the visual input is mostly activated 

and surpasses the recognition threshold. Frequency of a word and the number of its neighbors are 

the significant factors that play into how long it takes a bilingual speaker to recognize the word. 

The BIA model essentially postulates that word recognition begins with a stimulus-driven, 

bottom-up process. For this reason, the model accounts for the non-selective activation.  

Given that some languages do not share orthography, the BIA model does not represent 

fully the picture of a bilingual lexicon (Tokowicz, 2015). The BIA model accounts for bilingual 

word recognition in same-script languages and does not include phonological representations nor 

does it explain how phonological nodes are activated during visual word recognition.  Dijkstra 

and van Heuven give a number of limitations  of the BIA model: “(1) The model does not 
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include semantic or phonological representations, (2) The model cannot offer the description of 

the representations of interlingual homographs and cognates, (3) There is no distinction between 

representational and functional aspects of language nodes, (4) Nonlinguistic and linguistic 

context for bilingual word recognition is almost not taken into account, (5) There is little 

information or details with regards how particular task can influence bilingual processing, (6) 

The model does not describe in detail the relationship between word recognition and task 

demands” (Dijkstra & van Heuven, 2002). 

Dijkstra and van Heuven recognized the need for extension of the BIA model and expanded 

its version to the Bilingual Interactive Activation Plus Model of word recognition. 

 

Bilingual Interactive Activation Plus Model 

 

The BIA+ model displayed in Figure 4 in many ways accepts the BIA model, but also is 

affected by Green’s model (1998).  Green’s Inhibitory Control Model (ICM) aims to explain 

how bilinguals manage language processing by applying control in various task conditions, e.g. 

in the process of translation (see Figure). The ICM explains the stages through which bilinguals 

have to go in order to control activation and communicate in the intended language. The goal 

serves as a motivation for a message. The conceptualizer is the system that builds the meaning of 

the message. The bilingual lexical semantic system consists of words from each language. Each 

word is associated with a language tag that serves as an indicator as to which language these 

words belong. Language task schema represents the task and regulates the level of activation of 

various representations within the bilingual lexico-semantic system. The supervisory attentional 

system is a control system that regulates behavior. It retrieves from memory language task-

schema and chooses the language to match this task so that, a bilingual speaker is able to select a 

necessary word. For example, when a bilingual speaker has to perform translation of a word 
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from one language to another, because of the task schema two words are activated. In the mean 

time, all other words with a language tag are inhibited in one language. As a result, the necessary 

word with a language tag is activated above some threshold level (de Groot, 2011). 

 
 

 

Figure 4. Green’s Inhibitory Control model (1998): G stands for goal, I – input, SAS- 
Supervisory Attentional system, O – output.  

 
 
Thus, in the new BIA+ model, we can observe task schema and task control. The IC and 

BIA+ models serve complementary functions: while the IC model focuses on the task schema 

and bilingual production, the IC model and the BIA+ model explains comprehension and lexico-

semantic system.  

Dijkstra and van Heuven (2002) describe the BIA+ in separate sections:  

“(1) Representation and processing of orthographic, phonological and semantic codes;  

 (2) Representation  of interlingual homographs and cognates; (3) Language nodes; (4) 

Linguistic context effects; (5) Non-linguistic context effects; (6) Relationship between word 
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identification and task demands; (7) Stimulus-response binding in lexical decision; (8) Stimulus-

response binding in language switching” ( Dijkstra and van Heuven, 2002, pp.181-182).  

 
 

 

Figure 4. Bilingual Interactive Activation Plus Model of Word Recognition, proposed by 
Dijkstra and Van Heuven (2002). 

 
 
(1) Representation and processing of orthographic, phonological and semantic 

codes. Similar to its predecessor, the BIA+ model assumes non-selective activation and 

integrated storage. But, the new addition in the BIA+ differentiates between orthographic, 

phonological and semantic representations, resolving the problem for combination of languages 

with distinct graphemes, e.g. Chinese and English.  

(2) Representation  of interlingual homographs and cognates After the creation of 

BIA, a number of studies were conducted on form-identical items to investigate whether their 

recognition accounts for the assumptions of the BIA model. Given the compelling evidence for 
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two representations and not one for interlingual homographs, the scholars realized the need for 

the BIA+ model. However, there is still the need for additional evidence to understand how 

interlingual homographs and cognates account for the BIA+. 

(3) Language nodes. The BIA model proposed two distinctions: linguistic and non-

linguistic functions, and bottom-up and top-down component of these functions. However, 

evidence from studies suggests that in the model different levels of processing should reflect 

linguistic versus non-linguistic functions. Prior to this, it had been assumed that language nodes 

were dependent on experimental factors or non-linguistic contextual activation. In the new 

version of the model, researchers refer the activation of language nodes to the level of task 

specification and parameter setting for the decision in a task. This concept is analogous to that of 

Green’s (1998). 

(4) Linguistic context effects. The BIA+ model distinguishes between a word 

recognition and task/decision mechanisms. Word recognition subsumes linguistic 

representations, and task/decision mechanism engages non-linguistic task schema specifications. 

As a result, linguistic context determines and alters word identification, and non-linguistic 

context influences task/decision system. Linguistic context consists of lexical, syntactic, and 

semantic representations. Non-linguistic context assumes instruction, task demands, expectation 

by the participants. (The word identification system is a part of a much larger Language User 

system in which sentence parsing and language production also have a place (Levelt, Roelofs & 

Meyer, 1999). The word identification system interacts not only with different codes, but also 

with the sentence parsing system.) The BIA+ proposes that the recognition of words in sentence 

context is affected by syntactic and semantic context, being analogous to the monolingual word 

recognition.  
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(5) Non-linguistic context effects. It was proposed that non-linguistic information 

affects activation of languages in three major ways: (1) by modulating the activation and/or 

inhibition of target an non-target language, (2) by not influencing the identification system itself, 

but by adapting the decision criteria, (3) adaptation in activation and decision criteria are 

possible. 

(6) Relationship between word identification and task demands. The word 

identification and task/decision systems are interconnected but partially independent. The 

interconnection between the two is based on the fact that the identification system sends 

continuous output to the task/decision system, which uses the output for response selection. The 

independence factor is confined in the independent function of the task/decision system, the 

word may be recognized before the decision has to be made, or the participant may make a 

decision prior to lexical identification. In some approaches, this phenomenon is called 

“sophisticated guessing”. 

The researchers also pinpointed the difference in criteria for each of the systems in action 

triggering. Within an identification system, the participant recognizes a word, first taking time to 

choose between lexical candidates and making a final decision - a stable state. The task/decision 

system fulfills lexical activation criteria and optimization criteria. Its function is to estimate the 

perceived activation in the different parts of identification system and connect it to a response 

without an error. 

(7) Stimulus-response binding in lexical decision. Based on previous information, 

the  task/decision system is a connection or a junction between the word identification system 

and the response itself. Some tasks are more simple and some are more complex based on the 

nature of the task and resources required for its completion, thus stimulus response binding can 
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take place at different points in the model and can involve various resources. For instance, in a 

lexical decision task, in order to reach the response ‘yes’, ‘no’ after the moment of stimuli, the 

activation has to take place at every single level of the model before it reaches the final answer. 

In a word naming task, phonological and articulatory codes are essential for the production of 

response. Generalized decision task is more complicated as the ‘yes’/ ‘no’ decision is based on 

the language of the input word. In a language decision task (e.g. English/ Dutch), the final 

response is based on language tag representations bridged to lemmas. This comparison of tasks 

explains why RTs can be slower or longer. The BIA+ clearly demonstrates that the cause for 

variation in RT lays in interactions within mental lexicon prior to the given response. Thus, the 

authors write that the final response in a lexical decision task is affected by three types of factors, 

intra-lexical effects, effects of cross-linguistic similarity and relative frequency, and extra-lexical 

effects in task/decision schema. In a lexical decision task, the data from studies indicates that 

orthographic codes have a major influence on activating lexical candidates in order to give ‘yes’ 

or ‘no’ responses (Pexman and Lupker, 2001).  

(8)  Stimulus-response binding in language switching While in the previous 

paragraph, we discussed that task/decision schema is the juncture between the identification 

system and the response, in the present paragraph we discuss the relationship between the word 

identification and task/decision system. Some studies focused especially on this relationship 

examined the role of task and language switching (Grainger & Beauvillain, 1987; Thomas & 

Allport, 2000). The researchers proposed different locations at which language switch can 

possibly happen. Green (1998) suggested that switch costs might take place within the lexico-

semantic level and the task/decision system. Others (Thomas & Allport, 2000 ) suggest that 

switch cost is not located at the lexical level.  
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Dijkstra and van Heuven (2002) theorize that within the framework of the BIA+, it is 

possible to identify three components effecting language switching: “the task and its associated 

response bindings (e.g., “if word, press ‘yes’ button”), the actual response (e.g., “yes” and “no”; 

naming response), and item language (e.g. English or Dutch)” (Dijkstra & van Heuven, 2002). 

In conclusion, the newly proposed BIA+ model is a much more accurate and definitive 

theoretical framework of bilingual word recognition as it takes into account the time-course of 

the word identification process, representations on various levels, interlingual homographs and 

language membership tags, and the effect of linguistic and nonlinguistic context, such as the 

task/decision system.  
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CHAPTER 4 

 

COGNATES 

 

 
 

In the empirical studies focusing on the manner in which bilinguals access lexical 

knowledge, the experimental stimuli are the main components that can confirm or disapprove the 

hypothesis concerning nonselective activation. In the past, to find evidence that accounts for the 

BIA model and BIA+ model, researchers investigated how bilinguals process words that are 

similar in form, sound, and meaning, e.g. homographs, orthographic neighbors, homophones and 

homophonic neighbors, and cognates. It is known that cognate status has a major facilitation 

effect on acquisition, learning, and processing (Dijkstra et al.1999) even among less proficient 

learners (Kroll et al., 1998). Cognates are words in two different languages that are identical in 

phonological and/or orthographic form and share the same meaning (de Groot, 2011). As noted 

above, due to their unique status across languages, cognates present invaluable material for 

psycholinguistic studies. De Groot draws a clear line between cognates, loan words and 

borrowings. According to her, “cognates share (besides form and meaning) one and the same 

historical root in a common ancestor language, whereas loan words and borrowings are imported 

from another language, and, often, adapted to the phonological structure of the adopting (“host”) 

language” (de Groot, 2011, p.122). Alternatively, in cross-script studies we found a different 

definition of cognates. For instance, Gollan and Foster (1997) write that in Hebrew “cognates are 

actually borrowed from English”. Because of the unique history of Hebrew, the language lacked 

many lexical items for modern terminology and had to borrow terms like television.  These 

words were adapted and adjusted by the language system.  
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 In studies of bilingual representations, researchers observed that an unfamiliar form in L2 

that matches the form of an L1 word automatically activates it. Due to this effect, researchers 

utilize cognates in finding more evidence that would account for word recognition models and 

reconstructing the architecture of the bilingual mental lexicon in word recognition and word 

production.  

An exemplary study that tests the BIA+ model and how it accounts for mental 

representation of cognates was conducted by Lemhofer, Dijkstra and Michael (2004) on Dutch-

English-German trilinguals. In this unique study the researchers asked the question: “If the 

notion of non-selective lexical access holds true, the question arises to how many languages it 

extends. Do polyglots who speak three, four, or five languages also simultaneously activate all 

their languages?” (Lemhofer, Dijkstra and Michael, 2004, p. 586). To find the answer to this 

question, the scholars tested participants with cognates in their weaker language—L3 German—

on a lexical decision task. The participants in the present study were “unbalanced” trilinguals.  

The subjects were tested with German control words (e.g. ZELT – “tent” in English), German-

Dutch cognate translations (e.g. KUNST- “art” in German and Dutch), and German-Dutch-

English cognate translations (e.g. ECHO – “echo” in three languages).  During the first 

experimental session, the researchers conducted three experiments: a reading task either in 

English or Dutch, followed by a recognition task on words from the text. In the second 

experiment of the session, the participants had to complete a lexical decision task with cognates 

and control words. In the third experiment, participants had to perform a proficiency test in 

German and English. The second experiment was the main part of this empirical study. After 

data analysis, the major findings indicated significant effect for cognate pairs over control pairs 

in Experiment 1: Dutch-German cognates caused participants to produce faster reaction times. 
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However, Dutch-English-German cognates produced even faster response times than Dutch-

German cognate pairs. The second experimental session was conducted to find additional 

evidence in support of the claim about nonselective access to lexical codes. Here, previous 

results were verified: robust facilitation effect was produced because of the cognate status. It was 

proposed that even the processing system of trilinguals can be described as joint storage of 

lexical and sublexical codes from all their languages. 

 
Russian-English Cognates 

 

Although Russian-English cognates are used in pedagogical materials, this topic is 

understudied in the field of Linguistics. While various areas of applied linguistics focused on 

combinations of Western European languages, many other groups are underrepresented. Russian 

is among them. Therefore, there is a multitude of questions that linguists should address. For 

example, with regard to the question of cognates, what is a Russian-English cognate? Is there a 

difference between a loan and a borrowing? Based on the psycholinguistic understanding of 

cognate pairs as are words similar in form and meaning, can we assign loans and borrowings to a 

cognate group? Unlike de Groot’s differentiation between cognates and borrowings (de Groot, 

2011), Sherkina-Lieber states that Russian-English cognates are also words that share a common 

origin and are historically related: “In English and Russian, obvious cognates are usually 

borrowings from each other and from other languages, especially French, Greek, and Latin; less 

similar cognates are words of Indo-European origin” (2003, p.108).  According to this definition, 

there is a vast variety of Russian-English cognates. Due to the unique overlap of Latin and 

Cyrillic alphabets, there are a few cognates that overlap phonologically and orthographically 

(мама [máma] - mama, текст [t’ékst] - text), there are some that have only phonological overlap 

(джаз [dƷaz] - jazz), and there are some that overlap only partially in their orthography (драма 
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[dráma] – drama). In addition, there are cognates that share only a stem or the same root, but not 

suffixes (американец [am’er’ikán’ets]- American) (the underlined parts of the words are roots). 

Khrunyenkva (2012) writes in her article “Foreign words: ‘linguistic fashion’ or 

necessity?”  about a massive “arrival of foreign terms into the Russian language” in the past 

several decades. These new borrowings, according to the author, are considered to be 

‘fashionable words’ which spread quickly because of the “process of Americanization”. She 

offers a classification of newly arrived loanwords into the Russian language that can be 

considered cognates. Interestingly, most of these newly accepted loanwords have exact 

phonological overlap between Russian and English. 

1. In economics: offshores, roaming, damping, outsourcing 

2. In computer technologies: upgrade, posting, blogger, blog 

3. In sport: base jumping, windsurfing, fitness 

4. In career: merchandiser, supervisor, freelancer 

5. In cosmetology: lifting, peeling 

6. Miscellaneous: glamour, fusion, brutal, creative, creator  

Cho (2008) studied Russian mass media and collected a list of neologisms that mainly came 

from English within the past years. She mentions neologisms that were adapted into the local 

Russian system and wrote about those neologisms that were taken in their foreign form, e.g. 

sitcom. Comer (2012) in his research on lexical inferencing in reading L2 Russian, quotes 

Cubberly (2002) who “noted that the sources for Russian vocabulary are either external (e.g., 

borrowed words, calques) or internal (i.e., derived from combinations of Russian and Church 

Slavonic prefixes, roots, and suffixes)” (Comer, 2002). He continues that over the past three 

centuries, Russian has continuously adopted borrowings from German, French, and English, 
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adjusted them into Russian sound system and usually transliterated them into the Cyrillic 

alphabet. What presents a special interest for our research is Comer observation that: “Generally, 

when an English speaker decodes the Cyrillic letters and processes a borrowed word 

phonologically, the English or foreign equivalent is easily recovered (e.g., институт in 

transliteration is institut [i.e., institute])” (Comer, 2012). Nevertheless, Comer adds that an 

English speaker cannot decode all words easily, e.g. when one English letter is represented by 

two Cyrillic letters (e.g. export – экспорт [eksport]). Sometimes international words obtained 

derivational morphological suffixes (e.g., to export- экспортировать, in which the suffix ‘ir’ 

indicates a verb of foreign origin and ‘ova’ designates a verb). Comer writes that English 

speakers-learners of Russian have an advantage in acquiring such words, even though some of 

them might have become false friends and or undergone other changes in the course of historical 

development.   

Sherkina-Lieber (2003) conducted a small study with Russian-English bilinguals, testing 

the hypothesis of shared representation and the word frequency effect in cognate pairs. Her 

argument is that using cognate pairs across languages increases the frequency of cognate words 

due to the same phonological form and the same meaning. Thus, in her frequency rating task, 

bilinguals rated English words significantly higher in comparison to monolinguals. However, 

there was no such difference between bilinguals and monolinguals for cognate pairs. The results 

indicated a clear cognate effect. Sherkina-Lieber proposes that the results account for the 

hypothesis on interlingual representations in the bilingual mind (2003).  
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CHAPTER 5 

 

LITERATURE REVIEW ON BILINGUAL WORD RECOGNITION: 

RESEARCH WITH SAME SCRIPT BILINGUALS 

 

 
 

A significant number of studies conducted in recent years found compelling evidence that 

in the bilingual mind words from both lexical storages are active and therefore compete during 

either the recognition or production processes. Sunderman and Kroll (2006) tested the 

predictions of the Bilingual Activation Model (BIA) that assumes parallel activation of lexical 

alternatives in bilingual language processing. They aimed to find out what lexical information 

was active in English native speakers-learners of Spanish and how the level of proficiency 

affected language processing during translation recognition tasks. The participants were 

presented with 96 trials, 48 ‘yes’ and 48 ‘no’ trials. In these 96 trials, the subjects saw 48 related 

items and 48 unrelated items and had to make a judgment as to whether they were translation 

pairs. Originally, the researchers chose 48 correct translation pairs, e.g. cara – face. Based on 

this translation pair the researchers constructed: (1) form-related to the first item distractors, e.g. 

cara - card, which are considered to be orthographic lexical neighbors across both languages, (2) 

form-related to the second item distractors which are considered to be orthographic neighbors in 

English, e.g.  cara-fact, (3) meaning-related distractors, e.g. cara-head. For unrelated distractors, 

the researchers created pairs also matched on word length and frequency, e.g. cara-lake. The 

participants were never presented with initial translation pairs, such as cara-face. The results of 

the experiment indicated that regardless of the level of proficiency, both groups showed slower 

response latencies and less accuracy with form-related lexical neighbors (cara-card, cara-care). 

With regards to form-related translation neighbors, L2 learners of lower proficiency level 
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showed significantly bigger interference effect with this type of trial, however both groups 

indicated less accuracy. With meaning related pairs, less and more proficient learners were 

affected by the condition. Thus, the results speak in favor of the claim of the BIA+ model. 

Because Spanish and English share Latin script, it was concluded that the processing cost is to be 

justified by the interference effect at the moment of simultaneous activation of orthographic 

features. In this case, it is hard to judge if phonology plays a role in visual word recognition, but 

many further empirical studies have attempted to resolve this problem. One of them is the 

investigation conducted by Schwartz, Kroll & Diaz (2007), who looked at cross-language 

interaction of orthography and phonology. The researchers’ goal was to find out if orthographic 

overlap modulated phonological activation, and if orthographic-phonological interactions are 

different in production. The materials consisted of four conditions in which the cognates varied 

according to different levels of similarity, from being almost identical (+O+P, i.e. plus 

orthography, plus phonology, e.g. piano - piano) to those that were marginally different (-O-P, 

i.e. minus orthography, minus phonology, e.g. mark - marca). The experimental materials 

consisted of 240 Spanish-English translation pairs, half of which were cognates and half of 

which were non-cognates. English-Spanish bilinguals had to name words in two blocks, in 

Spanish and in English. The results of the study indicated that the production of cognates varied 

depending on the orthographic and phonological overlap in the conditions. Most notably, when 

bilingual participants had to a name cognate word with higher orthographic similarity to its 

translation pair, but with a lower degree of phonological similitude, they produced longer 

response latencies. From this it was concluded that the activation across languages is of a feed-

forward nature, that is orthography to phonology. The study did not account for feed-backward 

activation, from phonology to orthography. Thus, it was suggested that the direction of the 
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activation, orthography to phonology versus phonology to orthography, played a crucial role in 

the non-selective activation.  

According to Comesaña et al. (2012), how phonology interacts with orthography remains a 

controversial issue. They rely on the bulk of research that used masked priming techniques the 

nature of which is not based on production or articulatory output. The stream of the research 

claims that the lower the orthographic overlap, the stronger the primary activation of 

phonological nodes and its effect in masked priming experiment. However, as it was concluded 

by Schwartz et al. (2006) different degrees of similarity can cause either facilitation or inhibition. 

Comesaña et al. (2012) propose that all previous studies could not specify the order of activation 

in visual word recognition. Therefore, the researchers took a step forward and investigated the 

organization of bilingual lexicon and the order of activation of nodes by combining ERPs and 

masked priming experiment. The rationale behind using ERPs is to recognize higher temporal 

resolutions. The materials consisted of 96 English-Portuguese cognates and 96 noncognates. 

Similar to the Schwartz et al (2007) study, the overlap in cognate pairs was orthogonally 

manipulated: +O+P, +O-P, -O+P, -O-P. All cognate and non-cognate English words were 

preceded by EP prime words, either translations or unrelated words. Based on the findings it was 

concluded that cognates with high phonological overlap and lower orthographical overlap cause 

interference effect, phonology interacts with semantic activation at N400 modulations, 

phonological priming effects were dependent on orthographic overlap of cognate words.  

It is interesting to go back to the original studies and see what researchers had to say about 

the activation of phonological and orthographic codes within one language. In a study of 

monolingual word recognition, Van Orden compared two views, a direct-access view that grants 

the primary role of lexical activation to orthography, and a dual-access view that includes 
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phonological component into the activation process (Van Orden, 1987). He asked two questions 

regarding the role of phonology: (1) Does phonological mediation take place during reading? (2) 

What is the time course between phonological and orthographic identification processes? In three 

experiments, the participants were presented with homophonic foils ‘MEET’ and ‘MELT’, 

‘ROWS’ and ‘ROSE’. The results indicated that the activation of sound can be at an earlier stage 

during the process of word recognition. 

The research focusing on cross-linguistic neighbors, homographs and cognates provide 

compelling evidence for BIA and BIA+ among various language combinations: Dutch-English 

(Van Leerdam et al.,2009), French-English (Bijeljac-Babic et al.,1997), and other language 

combinations. 

 Lukatela and Turvey (1994) intended to extend this line of research and investigate the 

time course of the activation of orthographic and phonological information in Bosnian-Croatian-

Serbian. In their study, the scholars conducted a battery of experiments on homophonic or 

associative masking. Throughout all their experiments, the main goal of the study was to answer 

the following questions: “How fast is phonologically mediated lexical access? Can an 

independent visual access be distinguished from phonological access?” The materials for 

experiment 1 consisted of target words (e.g.: frog) and three prime types: associative (TOAD), 

homophonic (TOWED), and unrelated control primes (TOLLED). There were two sublists of 

experimental word pairs different in their frequency rates. The subjects had to name the second 

word. The results indicated that participants were faster at naming frog when it was followed by 

TOWED than when it was followed by TOLLED, but there was no difference in latencies 

between TOWED and TOAD, homophones. In the case of homophones, frequency did not play a 

role. After conducting this sequence of 9 experiments, it was concluded that phonology takes 
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place at the initial stage of word access within the internal lexicon and phonological codes cause 

activation of lexical representations; in other words, phonology is activated prior to orthography. 

In conclusion, as we have seen how multiple experimental studies account for joint storage 

of lexical codes from both languages that compete between each other during either the process 

of recognition or of production. However, it necessary to mention that many of the studies in this 

area of research are conducted on same-script bilinguals. In addition, such non-linguistic 

components as tasks, settings, and linguistic components, play crucial role in affecting the 

results. Therefore, the need for more studies on different type of L2 learners and bilinguals with 

various tasks is pressing. 
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CHAPTER 6 

 

LITERATURE REVIEW ON BILINGUAL WORD RECOGNITION: 

RESEARCH WITH DIFFERENT SCRIPT BILINGUALS 

 

 
 

Many investigations have been conducted in the psycholinguistic domain focusing on 

bilingual language processing. Among them significant attention has been given to bilinguals 

whose dual lexicon shares scripts. Given the robust results on co-activation of both languages 

and simultaneous nonselective access to lexical features, the next step for researchers was to 

specify and describe in detail the nature and time course of this activation and obtain a better 

picture of the organization of the bilingual mind. In other words, the researchers wanted to find 

out if the cognate effect is due to the overlap of orthography and phonology, or, to the contrary, 

purely phonological in nature. These questions motivated the researchers to observe if BIA+ 

accounts for combinations of languages with different scripts, thus eliminating joint similarity in 

graphemes to find out whether such combinations of two different script languages will enable 

them to tease apart the order of activation and better understand the relationship between 

phonological and orthographic features (Gollan & Foster, 1997; Wu & Thierry, 2010).  

In this chapter, I divided empirical investigations with different script language 

combinations into two subgroups: (1) distinct scripts that do not have any resemblance in 

features and similar scripts that have some resemblance in features. First, I will describe studies 

from the first subgroup on English-Hindi, English-Chinese, English-Korean, English-Hebrew 

bilinguals. Then, for the second subgroup, I chose to give a detailed description of a French-

Greek study because out of all language combinations, visually this appears to be the closest to 

the English-Russian combination. 
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Studies with Distinct Scripts 

Sunderman & Priya (2012) propose that the absence of similarity between scripts in 

English-Hindi bilinguals might shed light onto phonological links in the process of language 

activation and processing. Hindi utilizes an alphabetic script that has no resemblance with the 

English alphabet, hence, the English-Hindi language combination would be based on two 

different alphabets. Because in the Spanish-English combination cognates share orthography, 

phonology and semantics, during online testing it is impossible to draw a line between the 

activation of each of the features of the word. But empirical studies with different script 

bilinguals make it possible to see if the BIA+ model accounts for nonselective activation of 

phonology.  

In the experiment the participants had to make “yes” or “no” decisions in a translation 

recognition task. They were presented with the correct translation pairs (  /ˈbili/- cat ), 

related distractor-pairs with the 2nd item in the form of phonological translation neighbor (  

/ˈbili/- cap), related distractor-pairs with the 1st  item as phonological neighbor ( /ˈbili/- 

Billy), and unrelated control pairs. The findings of this study demonstrate the evidence for 

nonselective access to phonology. But, while in English-Spanish bilinguals interference effect 

was observed with orthographic neighbors, in this study the effect was not interference but 

facilitation which suggests cross-language activation of nontarget phonological codes. In the 

discussion section of the paper Sunderman and Priya ask why the coactivation of phonology 

caused facilitation, and not inhibition, as observed in same script bilingual studies (Dijkstra, 

Grainger, & van Heuven,1999; Sunderman, Kroll, 2006). After brief overview of Dutch-English 

study (Dijkstra, Grainger, & van Heuven,1999), the researchers propose that inhibition could be 

caused by the visual representations between the codes, while in different scripts, e.g. the 



43 

Japanese-English study (Hoshino, Kroll, 2006), visually distinct orthographic features cause 

facilitation with cognate pairs. The researchers conclude that there is co-activation of nontarget 

language on a phonological level even when written forms “do not serve as a cue” (Sunderman 

and Priya, 2012, p.1281).  

Another exemplary study aiming to tease apart the nature of activation in cross-script 

language combination was conducted by Wu and Thierry (2010) on Chinese-English bilinguals. 

Chinese has a unique status among languages in several ways: first, unlike many other 

languages, it is an ideographic language; second, there is no “systematic correspondence” 

between Chinese graphemes and phonemes (Wu and Theirry, 2010); to the contrary, systematic 

correspondence between sounds and written signs is a characteristic feature of the alphabetic 

languages. Advanced Chinese-English bilinguals, English and Chinese monolinguals were 

presented with 180 word pairs in random order in listening and reading priming experiments and 

were asked to judge if the prime and target were related semantically. However, the researchers 

constructed the English pairs of stimuli based on their relatedness in Chinese, either on a 

phonological level, orthographic, or semantic level. Finally, the control condition was unrelated 

pairs. The English control group and Chinese-English experimental group were presented with 

English pairs, the Chinese control group was presented with a Chinese translation version of the 

stimuli. 

For example, a seemingly unrelated pair in English Experience-Surprise, has a sound 

repetition in its Chinese translation, Jing Yan-Jing Ya. The participants were not told that in 

reality the word pairs were related on a certain level when translated into Chinese. The 

researchers collected both behavioral and electrophysiological data. Overall, while behaviors of 

the subjects did not demonstrate any nonselective co-activation of phonological or orthographic 
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features, there was a significant difference in the ERP-data between English baseline group and 

Chinese-English bilinguals within conditions concealing sound repetition in Chinese. Moreover, 

the Chinese baseline showed a similar pattern to that of the bilinguals. Alternatively, stimuli 

based on spelling repetition did not have any effect. The researchers propose that this 

neuroimaging evidence suggests that there is nonselective co-activation of phonological codes 

even in such a unique language combination as Chinese and English.  

One more study investigated the masked prime paradigm in Korean-English bilinguals, in 

which the scripts are both alphabetic, Korean Hangul and English (Kim & Davis, 2003). Four 

experiments were conducted to find out if phonological codes of written words are co-activated 

regardless the type of task and the nature of the language script. In experiment 1, a lexical 

decision task was used with cognate and non-cognate translation pairs. In experiments 2 and 3, 

the participants were also presented with L1 Korean primes and L2 English targets, after which 

they had to name English targets. In experiment 4, the participants were presented with a 

semantic categorization task, in which they were instructed to classify the English target word as 

belonging to one of the six category names offered before the prime. Across four experiments, 

the stimuli consisted of cognate words based on shared sound form and meaning, noncognate 

translation equivalents, homophones and unrelated control pairs. In experiment 1, the researchers 

found priming in both cognate and non-cognate conditions. In experiment 2, priming effect was 

significant in cognate and homophone primes unlike in noncognate translation pairs. In 

experiment 3, homophone primes produced priming effect paralleling the results of previous 

studies. In experiment 4, priming effect was shown in cognate and noncognate pairs, but not in 

homophone primes. The researchers proposed that the results were influenced by the “prime-

target relationship” and the type of task. They referred to the BIA+ model and confirmed that as 
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proposed by this framework, the task/decision system plays a crucial role in how lexical nodes 

are accessed. They also took into consideration the word frequencies that might have played an 

important role in word naming tasks (Kim & Davis, 2003). 

In the pursuit of finding more evidence for phonology based on non-selective activation, 

Gollan and Forster (1997) examined whether there is an enhanced masked priming effect for 

cognates in such combinations of different script languages as Hebrew and English. Their main 

question was if orthographic overlap is critical in the facilitation effect with cognates. In their 

introduction, they make an important note that while Spanish-English and Dutch-English 

cognates have the same root and have been cognates for centuries, most Hebrew-English 

cognates are loans from English into Hebrew, such as television. Besides the fact that there is no 

overlap in orthographies between Hebrew and English, Hebrew is read from right to left, and 

diacritical marks designate vowels, but in modern Hebrew, these registers are omitted. Hence, 

this creates a significant difference in reading Hebrew versus English.  

The empirical study comprised four experiments with Hebrew-English bilinguals, either 

Hebrew-dominant bilinguals, or English-dominant bilinguals. The participants were presented 

with cognate, noncognate and non-word pairs in three conditions: two within language 

conditions, Hebrew-Hebrew, English-English, and one cross-language condition, Hebrew-

English, or English-Hebrew, depending on which group of bilinguals was tested. The rationale 

behind using within-language condition is to check if there is a priming effect in L1 or L2. Thus, 

for H-H and E-E conditions the cognate targets were preceded by so-called repetition primes, 

and for H-E conditions, translation primes were used. In Experiment 1, Hebrew dominant 

bilinguals were tested with Hebrew L1 primes and English L2 targets in the cross-language 

condition and vice versa in Experiment 2 with English dominant bilinguals. For Experiment 3 



46 

and 4 two other groups of Hebrew-dominant and English-dominant bilinguals were used 

respectively, but this time L1 English bilinguals were living in Israel at the time of data 

collection. Overall, the results indicated that there is a cognate priming effect to a certain degree 

in Hebrew-English bilinguals. However, the effect was not as robust in comparison to that of 

same-script language. The researcher found an unvarying asymmetry in cross-language 

condition: the facilitation effect in cognate pairs was consistent only when primes were in L1. 

Similar translation priming effects were found for noncognate pairs but only when primes were 

in L1. Such consistent asymmetry had not been found in previous single-script studies. The 

researchers proposed that a certain script serves as a tool providing cues that direct the 

bilingual’s attention to a certain lexicon. Therefore, the researchers suggested that Hebrew-

English cognates do not share the same lexical representation and explained this fact as the 

outcome of two completely different scripts. Out of four experiments, only in experiment 2 did 

the bilinguals show a robust facilitation effect with cognate pairs. The researchers proposed that 

this was characteristic in the processing mechanisms of less proficient bilinguals. 

Overall, researchers in the studies mentioned above tend to find co-activation of 

phonological codes in bilinguals with distinct script language combinations, although 

experiments with Korean-English and Hebrew-English speakers did not produce robust results 

with cognate pairs. The scholars, however, attempted to explain this outcome. It was suggested 

that in the case of the English-Korean masked-priming experiment, both the nature of the task 

and word frequencies could have affected the performance of the subjects; in the case with the 

experiment with Hebrew-English cognate pairs, the levels of proficiency of the subjects may 

have affected the results.  
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Studies with Scripts that Have Some Resemblance 

There are not many studies in the field involving different script bilinguals whose 

orthographies have some resemblance, e.g. English-Greek, English-Russian, French-Greek. In 

this paper, I chose to give a brief overview of a French-Greek study conducted by Voga and 

Grainger (2007) for several reasons. First, like many other researches with different script 

bilinguals, Voga and Grainger (2007) use masked priming. Second, the French-Greek 

combination to a certain degree resembles the English-Russian combination that will be used in 

the study proposed in this paper, in chapter 7.  

Voga and Grainger’s empirical research focused on investigating the priming effect in 

Greek-French cognate pairs. In prior studies with priming experiments with cognates, it was 

found that there was facilitation effect in cognate pairs (Lalor & Kirsner, 2001). Nevertheless, 

facilitation effect was not produced by cognates from different script languages, such as French 

and Arabic (Bowers, Mimouni, and Arguin, 2000), although priming effect was found with 

cognates in an orthographically similar pair, French and English. It was proposed that 

orthographic overlap is necessary in long-lag priming studies (Voga & Grainger, 2007). 

Voga & Grainger conducted three experiments the goal of which was to find whether there 

was a facilitation effect with different-script cognates. In Experiment 1, the researchers used 45 

words and 45 non-words as targets. Participants saw French target (L2) and Greek prime (L1). 

The cognate pairs were matched on their grammatical class and were only nouns of four to eight 

letters in length, and an average frequency of 48 per million. For each French target three Greek 

primes were used. All primes were presented in Latin square design, in Nominative singular 

lowercase letters. Among primes, the researchers distinguished between cognate primes, (cannon 

(French) (English translation - canon) – κανόνι, morphologically related prime, cannon-shot 
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(Eng.) – κανoνιά), and a phonologically related prime, rule-κανόνας. Orthographic overlap 

between French targets and Greek primes was minimal, at maximum having one similar letter in 

common. Morphologically related primes were derivations of Greek cognates and included 15 

diminutives and 14 adjectives. In phonologically related primes, the words had significant 

phonetic overlap but were not related semantically. To create forty-five French non-words, the 

researchers used phonetic and reading rules of the language and matched them in length with the 

real word. The researchers also used different prime duration times: 55 and 66 msec. The results 

indicate that overall, reaction times were the shortest for cognate pairs, longer for morphological 

pairs and the longest for phonological pairs. Morphological priming effect took place at 60 msec. 

The scholars also suggest that the pseudomorphological priming (e.g. corner-corn) was produced 

due to orthographic, not phonological, representations. The explanation for this suggestion is that 

the morphological priming effect took longer time, 60 msec. Based on Giraudo and Grainger 

(2001), amodal, supralexical representations were the driving force of these results.  

The goal of conducting follow-up experiment 2 was to investigate the nature of cognate 

priming, i.e. is there more than just a combination of form and meaning? Experiment 2 included 

form-related a control condition that matched the target prime in phonological representations. 

There was no orthographic overlap between primes. In this experiment the conditions were based 

on the degree of phonological overlap in cognate primes: high (métro – μετρό (Eng. subway), 

low (chimie – χημεία – (Eng. chemistry)), none (erreur – λάθος ( Eng. error)). Ninety words and 

90 non-words with a frequency of 36 per million constituted the experimental materials. For each 

of the three conditions, three types of primes were created: 1) a translation prime (métro – μετρό 

/metro/), 2) a phonological prime with no semantic overlap (métro – μετρώ /metro/ (Eng. 

count)), 3) an unrelated prime (métro – ρύζιά (Eng. rice)). Experiment 3 was to a certain degree 
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a replication of the second experiment and included only cognates with high overlap. The results 

of experiment 2 and 3 did not demonstrate that cognates had any unique status in the way that 

Greek-French bilinguals access lexicon. However, the researchers found some minor cognate 

advantage. The researchers examined how various form overlaps influenced translation priming. 

When compared to the unrelated control items, high- and low- overlap cognates demonstrated 

priming effect, but when compared to the phonologically related primes, the translation priming 

effect was not significant.  

This empirical investigation, which aimed to study the access to the lexicon in French-

Greek bilinguals, is of great interest to the present study. First, the nature of the complex overlap 

between French and Greek orthographies resembles to a certain degree the complexity of overlap 

between phonology and orthography in English and Russian. In addition, the participants did not 

demonstrate robust results on masked priming lexical decision tasks in Voga and Grainger’s 

(2007) study. Observing how English-Russian bilinguals perform the same task with cognate 

pairs offers an opportunity to test the conclusions drawn by Voga and Grainger. 

 
 

 

 

. 
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CHAPTER 7 

 

CURRENT STUDY 

 

 

Motivation for Research with L2 Learners of Russian 
 

 

Based on what we have seen in the previous research, different script bilinguals remain 

understudied. First, there are not enough studies on word recognition with different-script 

bilinguals. Second, various studies use different type of tasks and conditions which can affect the 

nature of the activation and alter the results. It is only within masked-priming lexical decision 

task that there is controversy concerning the status of cognate words (Voga & Grainger, 2007, 

Gollan et al.,1997). Third, from previous studies it is obvious that time is the crucial factor in the 

conditions and that certain features and codes are activated only at a certain point in time (Wu & 

Thierry, 2010, Voga & Grainger, 2007). Fourth, language combinations can be various, from 

same-script alphabetical, and same script-ideographic (Chinese Cantonese-Chinese-Mandarin), 

to different-script alphabetical and different-script alphabet versus characters. It can be beneficial 

to observe how BIA+ accounts for all these language variations on different and same tasks. This 

study is a step towards this direction. The goal of our research is to investigate in which manner 

English native speakers-late learners of Russian with different levels of proficiency access their 

lexical knowledge in each of the languages on a masked-priming lexical decision task.  

 
Research Questions 

 

Findings in earlier studies of same-script and different-script bilinguals motivated me to 

study the nature of the lexical links in English native speakers-late learners of Russian 

(Sunderman & Kroll, 2006; Sunderman & Priya, 2012; Dijkstra et al.,1999; Lukatela & 
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Turvey,1994; Voga & Grainger, 2007; Wu & Thierry, 2010). Taking into account significant 

differences and the complex nature of overlap between Cyrillic and Latin scripts (see Figure 2), 

we will use masked priming task following the example of previous studies with cross-script 

languages and will observe how orthography and phonology interact in four case scenarios: 1) 

high visual-high phonemic overlap, 2) false visual-high phonemic overlap, 3) zero visual-high 

phonemic overlap, 4) zero visual-low phonemic overlap (the category with three letters ы, ъ, ь is 

not going to be analyzed separately in this study). If we compare the French-Greek and the 

English-Russian language combinations, visually there appears to be more similarity on different 

levels between English and Russian than French and Greek. But, phonologically this is not true, 

as only six letters out of thirty-three are identical orthographically and phonologically to those of 

English, while only other seven have visual similarity but produce different sounds. Thus, the 

following research questions are considered in this research proposal: 

1. Are the learners sensitive to different phonology- and orthography- mappings?  

2. How does their sensitivity change with proficiency, or will there be a different 

   priming effect between elementary and advanced learners? 

 
Method 

 

Participants  

 

A group of sixty native speakers of English—second- through sixth-semester learners of 

Russian from the Florida State University—will participate in this experiment. Participants will 

be categorized into two proficiency groups based on their experience and knowledge of Russian. 

To obtain information about participants’ history of studying Russian and have a better 

understanding of their proficiency level, a Language History Questionnaire by Birdson will be 

administered. Participants will have to rate their skills on a scale 1-6. Also, in the questionnaire 
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they will have to provide information about their L2 experience out of classroom, such as study 

abroad programs and other sources of language practice. 

To validate the participant’s proficiency levels, I plan to conduct a vocabulary test based 

the on the vocabulary taught throughout 6 semesters. In the first three semesters, the curriculum 

is based on Beginner’s Russian with Interactive Online Workbook by A. Kudyma, O. Kagan, and 

F. Miller. The core curriculum for the fourth semester is structured based on Making Progress in 

Russian by P. Davis, D. Oprendek, A. Bronstein, A. Fleszar. Vocabulary in fifth- and sixth- 

semesters of course work is taught from V puti by O. Kagan, F.Miller, G. Kudyma.  

Based on the vocabulary test and language history questionnaire, it will be possible to 

divide participants into two groups: elementary and advanced learners.  

In order for the participants to participate in the experiment, they will have to meet the 

following requirements: they (1) must be native speakers of English, (2) have no hearing, reading 

or visual impairment, (3) are not multi-linguals.  

 
Stimuli 

 

 The design of this is the symbiotic extension of several studies, Sunderman and Priya 

(2012), Voga and Grainger (2007), Wu & Thierry (2010). The rationale behind this is that 

French is close to English in that it uses also Latin script, and Greek and Russian are close in that 

Cyrillic script is related to and originates from the Greek alphabet.  

Based on the previous research conclusions, it is known that the priming effect is more 

likely to be observed in cases when the prime is presented in L1, in our case, English. For this 

experiment 120 words will be used as targets. Targets were presented in L2 – Russian. The target 

words will be English-Russian cognates, nouns in Nominative Case, three to eight letters long, 

matched on frequency. The researchers in multiple previous studies, including the creators of the 
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BIA+ model, mentioned the importance of frequency (Kim & Davis, 2003). Therefore, we 

confirmed that the words in trials will be matched on frequency, and that non-cognate conditions 

and unrelated translation pairs will be of approximately the same frequency as in other trials. 

There will be six types of word pairs based on cognate status and level of similarity between 

English and Russian letters in Table 9: 1) cognates with high visual overlap and high phonemic 

overlap (20 items), 2) cognates with false visual overlap and high phonemic overlap (20 items), 

3) cognates with zero visual overlap and high phonemic overlap (20 items), 4) cognates with 

zero visual overlap and less phonemic overlap (20 items), 5) unrelated noncognates (20 items), 

6) non-translation pairs (20 items).  In the first condition, the cognate word pairs have the highest 

degree of overlap across phonology, orthography and semantics, e.g. текст - [t’ékst] - text. 

Because these cognates consist mainly of six letters that bear phonological and orthographic 

resemblance across the English and Russian alphabets: А а[a:], Е е[je:], О о[o:], М м[em], Т 

т[te:], К к[ka:], the visuo-orthographic overlap across prime and target is maximum in 

comparison to all other conditions. Due to the difficulty of finding cognate pairs with full overlap 

on all levels, we allowed to have cognate words with 0-1 letters difference, e.g. май [mái] – May. 

In the second condition, we included cognates that are comprised of letters that have a similar 

look but produce a different sound: В в [ve:], C c [se:], Нн [en], У у[u:], P p [pe:], Х х [ha:], Ч ч 

[tʃa:], З з [ze:], e.g. ресторан - [r’estərán]- restaurant. The words in this category might include a 

few letters with full cross-script resemblance, e.g. нос-[nos] –nose. We call this condition false 

visual overlap, because an English monolingual speaker would read нос-[nos] as [hok], relying 

on the grapheme-phoneme correspondence within the Latin script. In the third condition, 

English-Russian pairs have zero visuo-orthographic overlap but high phonemic overlap, e.g. 

бизнес – [bíznes] – business. These are the Russian words that consist of letters with only 
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phonetic resemblance to the English ones, and no visual similarity: Б б [be:], П п[pe:], Ц ц[tse:], 

Г г [ge:], Ф ф [ef], Ш ш [ʃa:], Д д [de:], И и [i:], Щ щ [ʃja:], Ж ж [ʒ], И й [ i kratkoje], Э э [e], 

Ë ë [jo:], Л л [l], Ю ю [ju:], Я я [ja:]. However, again we allowed that many of these words 

might contain a few of letters from previous conditions, e.g. гитара – [g’itára]- guitar. In the 

fourth condition, we decided to include cognates with zero visual overlap and smaller phonemic 

overlap. In this condition, the cognate pairs can consist of words that have cognate roots from 

Greek, Latin, English, or French, and other languages but within the course of the history 

obtained native endings or their form was somewhat adjusted to the local norms, e.g. химия – 

[h’ímija] - chemistry, пианино -[p’ianínə]  - piano. We could also refer morphologically related 

primes with Russian suffixes to these target-prime pairs.  Condition # 5 will be constructed of 

noncognate pairs, обед -[abéd] - lunch. In condition #6, the stimuli consisted of unrelated control 

pairs, e.g. дом (house) [dom] – pen. As a result, there will be 80 items for ‘yes’ trials and 40 

items – for ‘no’ trials.  Because the Russian alphabet can be presented in three visual forms— 

standard typed, italics and cursive—this can cause additional interference effect. To avoid this, in 

our experiment, the word pairs were presented in lower case standard typed font in both 

languages (see Table 9).  

The logic of the conditions is to compare the magnitude of the cognate effect across 

conditions by measuring reaction times and accuracy rates. The rationale in using such type of 

experiment is to observe if less and more proficient learners of Russian are sensitive in the same 

way or in different ways across all 6 conditions. In other words, I would like to find out if 

different levels of orthography and phonology mappings influence the activation of codes from 

both lexicons: will both groups of learners demonstrate facilitation in condition 1 with High 

Visual-High Phonemic Overlap that is three-level overlap (orthography, phonology, meaning)?  
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Table 9 

 

 Sample Stimuli and Degree of Prime-Target: Visuo-Orthographic  

and Phonological overlap for Different Conditions 

 

             Priming Condition 

Cognate 

status and 

the level of 

orthographic 

overlap  

Russian 

Target 

(L2) 

English 

Prime 

(L1) 

The level 

of 

Phonemic 

overlap 

Abbreviation 

of the 

condition 

Cognates 
with High 

Visual 
Overlap (HV) 
    20  

текст –
[t’ékst] 

text  

High 

Phonemic 
Overlap 

(HP) 

HVHP 

Cognates 
with False 

Visual 
Overlap (FV) 
    20 

ресторан – 
[r’estərán] 

restaurant  

High 

Phonemic 
Overlap 

(HP) 

FVHP 

Cognates 
with Zero 

Visual 
Overlap (ZV) 
    20 

поэт –
[paét] 

poet –  
 

High 

Phonemic 
Overlap 

(HP) 

ZVHP 

Cognates 
with Zero 

Visual (ZV) 
Overlap 
    20 

пианино – 
[p’ianínə] 

piano  

Low 

Phonemic 
Overlap 

(LP) 

ZVLP 

Noncognates 
   20  обед – 

[ab’éd] 
lunch  

No 
Phonemic 
Overlap 

(NP) 

Noncognate 

Unrelated 
Non-
translation 
pairs 
   20 

дом   
[dom]         

pen 

No 
Phonemic 
Overlap 

(NP) 

Non-
translation 
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Or, will more proficient learners exhibit higher accuracy rates and faster reaction times? 

How will less or more proficient learners perform in condition 2 with false visual overlap? Are 

the learners going to perform better with conditions with zero visual overlap due to the fact that 

orthographical nodes will not cause interference? 

The cognate, non-cognate, unrelated control pairs were chosen from the textbooks used for 

teaching Elementary, Intermediate and Advanced levels of Russian at Florida State University 

mentioned above and a few pairs were taken from the dictionary.  

A norming study was conducted to rate cognate pairs on a scale 1-10 (1- identical, 10 – 

different). First, cognate Russian translations were presented to a panel of 15 English native 

speakers (English-Spanish bilinguals, and multilinguals), who had to judge visuo-orthographic 

similarity and then evaluate phonological similarity after hearing pronunciation of each of them. 

Below, I presented a small table of Russian translation of cognates and mean similarity to the 

English translations in their grapheme or phoneme correspondence. Although native speakers of 

English were given a pseudorandomized list of words, in this table, I offer words in the order 

from the most identical to the least identical (according to my judgment) (see Table 10). 

 

Procedure 

 

Participants will be tested individually and given verbal instructions by the experimenter in 

English to avoid any mistakes. Instructions will also appear on the computer screen. In the 

instructions, it will be mentioned that all the words are nouns in Nominative case.  

The experiment items will be presented on a PC by using DMDX software (Foster & 

Foster, 2003). The pairs will be presented in a pseudorandomized order, black letters on a white 

background. Participants will be tested individually in a dimly lit room and randomly assigned 
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one of the two experimental lists with 100 prime-target pairs for the experiment. Before the 

experiment starts, participants will be given 5 trials to practice. The stimuli will be presented  

 
Table 10 

 

 Rated Russian cognates on a scale of 1-10 on their phonological and orthographic similarity to 

their English translation equivalents 

 
 ort(M) pho(M) 

1.     мама 1.08 1.08 

2.     тост 1.67 2.75 

3.     текст 2.58 3.08 

4.     атом 1 1.75 

5.     масса 2.42 4.17 

6.     маска 1.67 4.17 

7.     кактус 3.17 2.08 

8.     салат 6.83 2 

9.     май 7.17 2 

10. семестр 4.5 3 

11. кофе 7.08 3.33 

12.     нос 1.67 3.5 

13.     нерв 3.17 6.83 

14.     евро 4 7.83 

15.    автор 2 2.08 

16.     контакт 4.25 2.33 

17.     океан 2.5 8.33 

18.    cестра 3.42 5.67 

19.   ресторан 3.08 3.67 

20.    cпорт 7.25 1.42 

21.  турист 6.17 2.42 

22. семинар 6.17 2.5 

23.     поэт 6.83 6.17 

24.    джаз 9.25 1.33 

25.    шорты 7.42 4.58 

26.    фильм 9 1.58 

27.  студент 7.92 2.08 

28.   бизнес 7.75 1.5 
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visually. In order to initiate the experiment trials, the participant will have to press ENTER on a 

computer keyboard. A fixation point (+) will appear in the center of the screen followed by nine 

hash marks that appeared for 500 ms, that will be followed by the prime for 60ms and then by 

the target. The target will remain on the screen until the participants provide their response. The 

participants will be seated 50 cm from the computer screen. They will be instructed to make 

lexical decisions after seeing each target as quickly and accurate as they can, pressing the 

appropriate key on the computer keyboard.  If they do not know the answer they will be asked to 

guess. Reaction time will be recorded to the nearest millisecond from the onset of the 

presentation of the second word (Sunderman, Kroll, 2006; Sunderman, Priya, 2012; Voga & 

Grainger, 2007, Kim & Davis, 2003). Response Latencies and Accuracy Rates were measured in 

‘yes’ and ‘no’ trials, and correct responses were included in the RT analyses. 

To analyze the results, mean value and standard deviations will be taken into account and 

repeated measures ANOVA will be performed across the two experiments. 

 
Predictions 

 

It was established in earlier studies that two types of input can alter the manner and nature 

of activation (Kim and Davis, 2003), therefore, considering that Cyrillic and Latin scripts differ 

in a unique manner, in the reading experiment we predict facilitation effect with HVHP cognate 

pairs, because the overlap is three-dimensional: orthography, phonology, and semantics. Codes 

on three levels will be co-activated, therefore, participants will possibly indicate facilitation 

effects, particularly more proficient learners because their representational links are stronger. 

From the previous research, we saw that phonology facilitates activation of orthography, 

therefore, we assume that ZVHP and ZVLP will occupy the second place in the degree of the 

priming effect, and this will be due to the fact that orthographic nodes will not interfere. 
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Participants will possibly produce faster reaction times and better accuracy rates because only 

corresponding phonological codes and semantics will be activated. First, there is no visual 

resemblance in orthographic codes, thus, it will be easier for participants to separate the two 

languages on an orthographic level. We predict that the hardest condition for the subjects will be 

FVHP. In FVHP stimuli, it is most likely that the participants will experience competition 

between orthographic and phonological codes in both languages: letters that look like English 

will activated immediately corresponding to English phonemes, which will have to be 

immediately inhibited because in Russian similar orthographic codes correspond to different 

sounds. Thus, participants will have to use stronger inhibition and longer reaction times in order 

to make a lexical decision.  This can produce an interference effect. Noncognate pairs and non-

translation pairs will be used as control distractor items. It is assumed that learners with higher 

level of proficiency will produce faster RTs and higher accuracy rates across all conditions.  
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CHAPTER 8 

 

CONCLUSION 

 

 
 

The goal of the study is to see if the predictions of BIA+ account for the combination of 

two alphabetic languages, English and Russian, having different scripts. Of interest is the 

relationship between orthography and phonology in a bilingual lexicon. Because Russian-

English bilingualism allows different combinations of letters, excluding either orthographic or 

phonological components or including them both allows better understanding of how a bilingual 

mind is designed. To answer the research questions asked in the beginning, we assume that this 

study will demonstrate robust result for non-selective co-activation of orthographic and 

phonological features on both visual and auditory trials. For this reason, English-Russian 

bilinguals will show priming/or facilitation effect for cognate pairs. But, it is anticipated that 

more proficient bilinguals will show faster RTs and higher accuracy rates especially with False 

Visual Overlap condition and orthographic English neighbors, because they have stronger 

representational links. Finally, given the absent similarity of graphemes on Zero Visual Overlap 

trials, we do foresee observing priming effect, also significant facilitation effect in the listening 

experiment. 

 
Future Implications and Directions 

 
Regardless of what results are produced at the conclusion of this investigation, our study 

has a few implications and directions for future research. First, this will be one of several studies 

with a combination of English and Eastern-European Slavic languages that uses Cyrillic script. 

Researchers might be able to take the next step and investigate the English-Ukrainian 

combination, or English-Czech, and English-Polish bilinguals. Both Czech and Polish utilize 



61 

Latin script but in their lexica stand much closer to Russian. Considering these facts and that 

Slavic languages do not have the same amount of similar forms and cognates as French-English 

or Dutch-English language combinations, it can be interesting to look at the lexical 

representations in English-Eastern-European bilinguals.  

Second, this type of research can be a motivation to use such neuroimaging techniques as 

ERPs and fMRI. It is possible that we might not observe significant behavioral changes in 

bilinguals in different trials, but similar to the study with Chinese-English bilinguals (Wu & 

Thierry, 2010), we might find differences in mean ERP amplitudes and L1 and L2 activated 

brain regions in fMRI studies (van Heuven & Dijkstra, 2010).  

Third, another line of research could be the investigation of Inhibitory control, working 

memory and individual differences in Elementary, Intermediate and Advanced English-Russian 

bilinguals. In the future, the researchers could compare them to Russian native speakers-learners 

of English and to other types of bilinguals. The perspective question can be: does learning 

Russian affect the function of the Inhibitory control?  

Last but not least, this study has some pedagogical implications and directions for the field 

of Second Language Acquisition and First Language acquisition for heritage speakers. For 

example, what does learning Russian look like for an English native speaker? How should 

methodology and textbooks be altered, given that two scripts already present difficulty and delay 

in word recognition? How can non-selective activation of phonemes and graphemes be used as a 

beneficial factor in language pedagogy and acquisition? Should, late learners of Russian be 

taught all three versions of script: standard, cursive and italics as many books offer? Or, would 

the learning process, particularly reading and writing skills, be facilitated if Russian learners had 

to learn only one version of Cyrillic script? 
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