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Word-Type Effects in the Lexical Processing of 

Russian-English and French-English Bilinguals

Abstract

This study of the bilingual lexicon investigates word-type effects in the lexical 

processing of different-script and same-script advanced bilinguals.

Two response time tasks were administered to 38 Russian-English and 35 French- 

English bilinguals. These tasks included a number of word type pairs with various form- 

to-meaning mapping combinations across LI and L2, such as translation equivalents, 

cognate translations, non-translations, false friends, and ambiguous words that have two 

possible translations. Stimuli were presented in triplets such that each interlingual pair 

was preceded by an LI pre-prime to bias the reading of ambiguous words. On the first 

task, cross-linguistic priming with lexical decision, bilinguals had to determine whether 

L2 target items (English for both groups) were real English words. On the second task, 

translation recognition, they were asked to decide whether the LI and L2 words that 

constituted a stimulus pair were translations of each other.

The results reveal that bilingual lexical representations vary both within bilinguals, 

depending on word type, and across bilinguals, depending on whether they belong to the 

same- or different-script group. For the first type of variation, it was found that in most 

cases, the more conceptual or lexical elements an interlingual word pair shares, the 

greater facilitation is. Activation based on shared lexical features only (e.g., false friends) 

is automatic and cannot be suppressed by parallel conceptual-based activation or by
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explicit knowledge. This leads to inhibition on the translation task. For ambiguous items, 

both of their meanings are activated, which in turn results in multiple L2 lemma 

activation and slows down processing. As for the across-group differences, although the 

Russian-English and French-English groups demonstrated similar word-type patterns and 

both showed a lot of interlingual facilitation, overall response times were much faster for 

the French-English group. This combination of results may suggest that even though 

script does not seem to be a basis for language separation in bilinguals, lexical 

representations of same-script bilinguals are shared to a greater extent compared to those 

of different-script bilinguals. Overall, the results support a view of the bilingual lexicon 

as containing both LI and L2 lexical items, with representations varying both within and 

across lexicons.
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1

CHAPTER ONE 

INTRODUCTION

1.1 Preliminaries

Anyone who has taught or learnt a second language knows that mastery of second 

language vocabulary plays a central role in successful L2 acquisition. A bilingual’s1 

proficiency in his or her non-dominant language is often judged by how fast and how 

appropriately he or she can understand and produce L2 words. The higher an 

individual’s second language proficiency, the more automatic his or her lexical access. 

However, even for advanced and near-native second language speakers, L2 word 

processing does not always proceed in a smooth fashion. In fact, even language 

professionals such as conference interpreters are known to experience minor processing 

difficulties with words in their second language.

Instructors and experienced language learners also know that not all words are the 

same in terms of the degree of difficulty they may present in acquisition and real-time 

processing. Among the major factors contributing to such variation in processing 

difficulty are word meaning and the way a word is pronounced and spelt in the two 

languages. The combination of these factors is commonly referred to as “form-to- 

meaning mapping”, and the consistency of such mapping between LI and L2 is a major 

source of positive transfer and interference. For example, language instructors know that 

learners encounter relatively little difficulty with cognates, words that share form in

1 Following what has become a common practice in this research domain, the term “bilingual” is used 
throughout this thesis to include individuals who are not equally proficient in two languages.
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addition to having similar meanings in the two languages (e.g., table in English and table 

in French). On the other hand, a situation in which perceptually similar items have 

completely different meanings in LI and L2 (‘false friends’) often results in interference 

errors (e.g., pain in English and pain meaning ‘bread’ in French).

The present thesis explores the effect of such word-type variation caused by different 

form-to-meaning mappings in on-line bilingual processing. Its major purpose is to 

uncover word types, or combinations of conceptual and lexical representational elements, 

that are conducive to interlingual facilitation or, vice versa, inhibition in advanced 

bilinguals.

The architecture of the bilingual lexicon has traditionally occupied a central place in 

the study of bilingual cognitive organization and processing. However, the focus of this 

research is very different from that in the domain of the monolingual lexicon. Whereas 

monolingual lexical research explores the role of semantic, phonological, orthographic, 

morphological and other variables in lexical organization, bilingual literature has, until 

recently, viewed the language barrier as the major determiner of bilingual word 

organization. The debate about whether words of two languages are stored in common or 

separate stores dominated bilingual research for many years. Ample evidence was 

produced in favor of both views, until the issue was finally pronounced indeterminable 

(see Durgonoglu & Roediger, 1987). In the meanwhile, little attention was given to 

examining more universal structural principles that may be involved in bilingual word 

organization.

More recently, the common/separate dichotomy has started to give way to the view 

of the bilingual lexicon as a non-uniform structure that varies across as well as within
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individuals. According to this view, LI and L2 lexical representations may be shared to 

different degrees, depending on a variety of factors (De Groot, 1993,1995). For instance, 

it has been shown that word organization varies across bilinguals depending on their L2 

proficiency level (e.g„ Potter et aL, 1984). To account for the within-individual variation 

in the bilingual lexicon, researchers have turned to the study of word characteristics in 

order to uncover the effects of various types of words and combinations of word 

properties on bilingual processing. It is within this domain of research that the current 

study is situated.

This thesis examines aspects of both within- and across-individual variation in 

bilingual lexical organization, and thus has a two-fold purpose:

First, as has been mentioned above, it seeks to uncover form-to-meaning mapping 

combinations that are conducive to interlingual facilitation or inhibition in bilinguals.

This is the within-individual dimension of the investigation.

Second, the above issue is examined for two bilingual groups: (1) Russian-English 

bilinguals whose languages employ different orthographic systems and (2) French- 

English bilinguals whose languages employ the same orthography. This cross-group 

comparison makes it possible to zero in on the role of shared orthography and overall 

language distance in bilingual lexical processing. This is the across-individual dimension 

of the study.

The contribution of the first aspect of this investigation consists of informing current 

models of bilingual word organization by addressing the issue of mixed representations 

within a bilingual’s lexicon. In addition, it results in a taxonomy of conceptual and lexical 

feature combinations that cause interlingual facilitation or inhibition. As will be discussed
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below, individual word-type effects in bilinguals have been examined in a variety of 

studies. In this thesis, my goal was to contribute to this body of knowledge by conducting 

a comprehensive, multi-faceted investigation that brings under one umbrella a variety of 

word-types resulting from different form-to-meaning mapping combinations.

Furthermore, it investigates several potentially interesting word types that have thus far 

not been the subject of any bilingual psycholinguistic studies, such as ambiguous words 

that have two different L2 translations.

The contribution of the second, cross-group aspect of the present thesis is to 

determine whether the lexicons of bilinguals whose two languages use different scripts 

are qualitatively different from those whose languages employ the same script. An 

affirmative answer to this question would provide evidence for mixed representations 

across bilingual lexicons. This is achieved by having two bilingual groups, Russian- 

English and French-English bilinguals, perform the same kinds of on-line tasks using the 

identical methodology and stimulus types. The above arrangement allowed me to target 

the role of shared orthography in bilingual lexical processing. Most bilingual studies to 

date have focused on the cognitive organization of same-script bilinguals, and very few 

have chosen to look at different-script bilinguals. Furthermore, none of the previous 

investigations have examined two different bilingual groups within the framework of a 

single study using experimental controls to assure group comparability. Having bilinguals 

from two different populations participate in the study increases the generalizability of 

the results. Given the variety of bilingual populations in North America and the growing 

proportion of different-script bilinguals, it is important that results of psycholinguistic 

experimentation be generalizable across various bilingual groups.
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1.2 Thesis Outline

The remaining chapters of this thesis are organized as follows:

In Chapter 2 ,1 present the theoretical background for the present investigation, 

starting with a discussion of major principles in the organization of monolingual word 

architecture. This is followed by a review of dominant theories of the bilingual lexicon. 

The developments in this area are traced, starting with the common/separate store 

dilemma which gave rise to the concept-mediation versus word-association debate and, 

finally, to the mixed-representational view of bilingual word organization. The emphasis 

of the latter framework on word-type effects, in particular, those effects resulting from 

various form-to-meaning mapping combinations, is discussed. The framework is 

illustrated using Kroll and De Groot’s (1997) distributed lexical/conceptual feature model 

of bilingual representation. This theoretical discussion is followed by a review of 

experimental studies dealing with individual word-type effects, such as translation 

equivalents, cognates, and false friends. Previous results for different-script bilinguals are 

also discussed. Studies of ambiguous word processing by monolinguals are reviewed, 

since no such results are available for bilinguals. Finally, based on all the above, the 

rationale for the present study is given, emphasizing its comprehensiveness and the 

within- as well as across-individual dimensions. This final part also describes the word 

types to be examined and outlines research questions and hypotheses, along with the 

experimental paradigms used to address them.

The following two chapters, Chapter 3 and Chapter 4, are parallel in structure. 

Chapter 3 describes the experimental methodology and results for the Russian-English
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participant group, while Chapter 4 provides the same information for the French-English 

group. As has been mentioned above, to ensure between-group comparability, identical 

stimulus types and experimental paradigms were used in both cases. Each of the two 

chapters is broken down into three major parts by experimental task: the cross-linguistic 

primed lexical decision task, the translation recognition task and, finally, the offline 

translation task that served as a proficiency test. In each part, the experimental 

methodology is presented, along with the results obtained on the task in question. This is 

followed by a discussion of word-type effects in relation to the research questions and 

hypotheses formulated in the final part of Chapter 2. Chapters 3 and 4 are each concluded 

with a general discussion of the Russian-English and French-English experiments 

respectively, incorporating the results obtained on both on-line tasks. Preliminary 

conclusions regarding word-type effects and the involvement of conceptual- and lexical- 

level features in bilingual lexical processing are offered.

The final chapter summarizes and compares the results across the Russian-English 

and French-English participant groups. Overall response patterns for the two groups are 

examined, followed by a detailed comparison across various word types, according to the 

questions and hypotheses formulated in Chapter 2. Similarities and differences revealed 

in the processing of the two bilingual groups are pointed out, explanations that may 

account for them are proposed, and implications for bilingual lexicon models are 

suggested. In addition, the relative involvement of conceptual and lexical features in 

bilingual lexical processing is discussed and feature combinations that typically lead to 

interlingual facilitation or inhibition are listed. The chapter concludes with a discussion
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of the effect of script and overall language distance on bilingual lexical representation 

and processing. Suggestions for future research are also made.
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CHAPTER TWO 

LITERATURE REVIEW AND RATIONALE FOR THE STUDY

2.1 Semantics. Phonology and Orthography as Maior Factors in the Organization 

of the Monolingual Mental Lexicon

In almost every model of word organization, it is assumed that semantics, 

phonology, and orthography (i.e., word meaning and form) play a major role in 

structuring the lexicon, along with several other factors, such as word frequency, 

morphological structure, and grammatical class. The commonly held view is that 

semantic relations between lexical items are represented by links in a cross-referenced 

network (e.g., Collins & Loftus, 1975; Forster, 1979). A distinction is usually drawn 

between such a semantically-based network and a lexical network which is largely 

phonemically-based. Robust experimental evidence has been produced to show that 

lexical items are stored and processed along the lines of their semantic and 

phonological/orthographic similarity.

Meyer and Schvaneveldt (1971) found that the word nurse, for example, was 

processed faster when it was preceded by its semantic associate such as doctor than when 

it was preceded by an unrelated lexical item. This effect may be explained by spreading 

activation through the links between semantically related words which primes the 

recognition of those words (Collins & Loftus, 1975). Speech errors made by ‘normals’ 

and aphasics also confirm that semantically related lexical items are linked in the mental 

lexicon. Usually words that are close in meaning or belong to the same semantic field get
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substituted by each other, e.g., /  better give you a map -->... a calendar (from Emmorey 

& Fromkin, 1988). Another piece of evidence comes from free word association 

experiments where participants are given words and asked to respond with the first word 

that comes to mind (e.g., Ervin, 1957). The most likely response is a semantically related 

word (e.g., salt - pepper), indicating that word meaning is a major governing principle in 

the organization of the mental lexicon. Additional convincing evidence comes from a 

study conducted by Freedman & Loft us (1971), where participants could name more 

“Fruits beginning with P” than “P-words that are fruits”. Information about word 

meaning facilitated lexical access to a greater extent than did information about the initial 

segment of the word.

However, word form (Le., its phonological or orthographic properties) also plays an 

important role in lexical access and organization. There is evidence indicating that 

similar-sounding words may be linked or stored close to each other in the mental lexicon. 

Attempts to retrieve a word sometimes activate its phonological neighbors, resulting in 

speech errors (e.g., the substitution of cylinders with syllables), which often occurs with 

words that have similar beginnings or endings, although this phenomenon is not limited 

to such cases (e.g., Tweney, Tkacz, & Zaruba, 1975). The existence of phonologically- 

based links between lexical items has also been confirmed in the studies of the “tip-of- 

the-tongue” phenomenon. Thus, Brown & McNeill (1966) found that when participants 

were induced to produce the “tip-of-the-tongue” phenomenon, they were more likely to 

approximate the target words with similar-sounding words than with semantically-related 

words. For instance, the most common response for the word sampan was sarong but not 

its semantic associates such as junk or houseboat.
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The above indicates that word form along with word meaning is an important 

principle governing lexical organization and access. This fact is reflected in practically 

every model of the lexicon, although each model presents a slightly different picture of 

how information about word form and meaning is stored and accessed during 

recognition.

The major difference is usually drawn between serial search and parallel/direct 

access models. Serial search models, such as that in Forster (1976), assume that during 

word recognition, lexical items are searched sequentially, one after another. In parallel 

access models, such as Morton’s (1969,1979) logogen model, connectionist models (e.g., 

McClelland & Rumelhart, 1981), and Marslen-Wilson’s (1989) cohort model, multiple 

lexical entries are activated directly by the perceptual input. Such activation occurs in 

parallel and the candidate that shares the greatest number of features with the input wins 

over the others. In all these models, word meaning and form both play a role in the 

organization of the lexicon, along with some other principles.

In Forster’s (1976) serial search model, lexical access proceeds through three major 

access files, two of which contain information about word form (orthographic and 

phonological), and the third - about word meaning (semantic/syntactic). Only one route is 

available at a time. During word recognition, the perceptual representation is constructed 

in the access file mostly based on the initial sounds or letters of the word. Entries are 

searched one by one, until an exact match is found. The second stage involves a search in 

the master lexicon that is organized according to word frequency, with the most frequent 

entries on top, and contains cross-references with associated words.

In Morton’s logogen model, each word is assumed to be a “logogen” that is activated
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to a certain threshold during lexical access, depending on the number of features that it 

shares with the perceptual input. The activation of a lexical entry/logogen occurs based 

on the semantic, phonological, and orthographic information contained in the input. All 

the data about a lexical item is available during recognition, and all the logogens with 

matching information are activated in parallel Activation may spread from a logogen to 

its associates. Frequently used lexical items have a lowered activation threshold, which 

speeds up lexical access.

Connectionist models that also assume direct and multiple access to lexical items 

(e.g., McClelland & Rumelhart, 1981), view word organization as the strength of 

connections between nodes representing words or their features. Lexical access proceeds 

through input, output, and hidden nodes. Hidden nodes are responsible for internal 

processing, and their functional levels represent different kinds of information about 

words, such as information about their semantic, phonological and orthographic 

properties. When a node or connection is activated, activation spreads in all directions to 

the representations that are semantically, phonologically or orthographically similar to 

the target word. Frequently used lexical items have stronger connections to lower-level 

nodes, which facilitates access to such items.

In Marslen-Wilson’s (1989) cohort model designed to explain auditory word 

recognition, there is also direct and multiple lexical access. All the potential candidates 

that match the word-initial cohort (one or two word-initial phonemes) get activated and 

are subsequently eliminated as more phonological or contextual input is received. Thus, 

the model claims that when a word is heard initially, all of its phonological neighbors are 

also activated. Semantic or contextual priming is assumed to narrow down the initial
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cohort, thus speeding up lexical access.

The Fromkin coaddressing model (1985) contains separate but interconnected 

semantic, phonological, and orthographic subcomponents. The various representations of 

a word (Le., phonological, orthographic etc.) are co-addressed. The model is important 

because it explains the effect of phonology on visual word recognition by allowing 

connections between phonological and orthographic representations. Many studies have 

shown that in both visual and auditory word recognition, both the phonological and 

orthographic representations of a word are computed automatically. Thus, Humphreys, 

Evett and Taylor (1982) found that visual word recognition was faster when the word was 

primed by its homophone, indicating that phonological similarity between the prime and 

target facilitates visual recognition.

To summarize, evidence from word recognition by monolinguals indicates that both 

word meaning and word form play a role in lexical organization and access. Various 

theoretical models described above all view semantic, phonological, and orthographic 

properties of lexical items as different routes involved in lexical access, and these 

properties are presumably networked. Lexical items sharing some of those properties are 

located in proximity to each other in the lexicon and are linked by stronger connections, 

which facilitates their activation during recognition.
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2 Jl Organization of the Bilingual Mental Lexicon

2.2.1 Common versus Separate Storage

A great deal of research in the past fifteen years has been concerned with how words 

are organized in the mind of a bilingual and with how bilingual lexical access is 

achieved. However, in contrast to the monolingual lexicon studies described above, the 

major focus here has not been on the kinds of considerations (e.g., semantic, 

phonological, orthographic etc.) that govern bilingual lexical organization, but, rather, on 

whether the words of a bilingual’s two languages are stored together or separately. This 

issue goes back to the distinction between compound and coordinate bilinguals proposed 

in Weinreich’s (1953) early bilingual research. The problem of common/separate storage 

has been extensively researched but has not been resolved in any definitive way.

A great deal of evidence has been produced in favor of both views.

The “independence hypothesis” assumes separate stores for words of the bilingual’s 

two languages, with information from one system not readily available to the other. Most 

experimental evidence supporting this model of bilingual lexical organization comes 

from word fragment completion, repetition priming and proactive interference release 

tasks. Thus, Watkins & Peynircioglu (1983) found no facilitation effect of the stimulus 

word for the completion of a word fragment of its translation, suggesting a separate 

representation for words of the two languages. In repetition priming tasks such as those 

employed in Kirsner et aL (1980,1984) and Scarborough et a l (1984), no priming effect 

was found for translations, whereas the normal repetition priming effect was found for 

same-language words. In proactive interference release studies, participants experienced
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a release from proactive interference in recall when the language of items on a list was 

changed (e.g., Goggin & Wickens, 1971; Dillon et a l, 1973). All of these studies have 

demonstrated that words of the two languages are represented in relatively autonomous 

and independent stores.

However, even more robust experimental evidence exists in favor of the 

“interdependence hypothesis”, according to which words from both languages are stored 

together, in a single language-independent module, so that information from the 

bilingual’s two languages interacts. Evidence supporting this view comes from free recall 

studies, cross-language semantic and sentence priming tasks as well as the Stroop task.

On all these tasks, the observed effects were similar within and across languages, which 

is usually interpreted as evidence for language-independent, common semantic store. 

Thus, in free recall experiments (e.g., Kolers, 1966; Lopez & Young, 1974), no 

difference was observed in the between- and within-language conditions. By the same 

token, for fluent bilinguals, the semantic priming effect has been obtained both across 

and within languages in a number of studies (e.g., Meyer & Ruddy, 1974;

Schwanenflugel & Rey, 1986). In sentence priming tasks (e.g., Kroll & Boming, 1987), 

cross-language as well as within-language sentence context effects have been obtained. In 

Stroop tasks (cross-language color-naming), the typical result is that there is significant 

interference from a related word in a bilingual’s other language (e.g., Preston & Lambert, 

1969), again suggesting that a common word store is accessed by bilinguals.

More recently, several researchers (e.g., Durgunoglu & Roediger, 1987; Heredia & 

McLaughlin, 1992) have convincingly argued that the issue of common/separate 

bilingual lexical storage is indeterminable since the specific processing demands of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



15

various experimental tasks cause different results and lead to opposite conclusions. 

Specifically, in data-driven tasks such as word fragment completion, bilinguals exhibited 

a language-specific pattern of results, while in conceptually driven tasks like free recall, 

language-independent results were observed.

2.2.2 Concept-Mediation versus Word-Assodation

To reconcile the contradicting evidence concerning the common/separate storage 

issue presented in the previous section, a number of researchers have proposed a 

distinction between a general conceptual, language-independent level of representation 

containing conceptual/semantic information, and a more language-specific lexical level in 

which lexical form information is stored (e.g., Kroll (1993) and other versions of the 

“hierarchical models” of bilingual memory). The contradicting results obtained in the two 

sets of studies described in the previous section could now be explained in terms of the 

different levels of representation probed in the conceptually driven and data-driven tasks.

Although this proposal brought the common/separate store debate to a resolution, it 

gave rise to another debate in the bilingual literature. This second debate focused on the 

nature of connections between the two levels of representation. One proposal, called 

Concept-Mediation, postulates that the words of the two languages are connected via a 

language-independent conceptual store, with no direct connections between lexical items 

across languages. The alternative proposal, Word-Association, allows for direct links 

between equivalent words in the two languages, while the conceptual store can only be 

accessed directly from LI but not L2, so that the meaning of L2 words is always retrieved

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



16

via translation into LI. Potter et aL (1984) compared bilingual performance in a picture- 

naming and a word-translation task and obtained similar results on both tasks. This led 

them to support the concept-mediation model, since if direct interlingual word- 

association existed, translation latencies would have been shorter (picture-naming 

requires concept-mediation). Concept-mediation, on the other hand, predicts similar 

response latencies on the two tasks, consistent with the results of this study, since both 

tasks would require the concept to be accessed prior to the activation of an L2 lexical 

item. The concept-mediation model also received support in a cross-linguistic priming 

study conducted by Schwanenflugel & Rey (1986). However, Kroll & Curley (1988) and 

Chen & Leung (1989) found the opposite pattern of results for less proficient bilinguals 

who were faster at translating words than they were at naming pictures, upholding the 

word-association hypothesis. The latter finding was important since it suggested a 

developmental shift from word-association to concept-mediation across a ‘bilingual 

lifespan’ and started the trend of treating bilingual lexical organization as a non-uniform 

phenomenon.

2 3  Word-Type Effects in Bilingual Lexical Representation and Access

As can be seen from the previous sections, the issue of bilingual lexical organization 

was considered for the most part in black-and-white terms, leaving a place for only one 

possibility (common vs. separate storage, concept-mediation vs. word-association) while 

the available evidence upheld both. The lexical organization of a bilingual was largely 

viewed as a uniform structure.
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It has been suggested lately in the psycholinguistic literature on bilingualism that the 

way the words of the two languages are represented and connected in the mind of a 

bilingual depends on a number of factors, such as the level of proficiency in the non

dominant language, L2 learning strategy and the context of acquisition, patterns of 

language use as well as an array of word characteristics (De Groot, 1995). In other words, 

contrary to the previous views, bilingual lexical representation is non-uniform across as 

well as within individuals.

23.1 Form-to-Meaning Mapping in Bilingual Lexical Organization

Of particular interest is the mrrmndividual variation in bilingual lexical organization. 

De Groot (1993) has advocated a mixed-representational system where the representation 

of each pair of cross-linguistic equivalents depends on the particular characteristics of 

these words and their associated concepts. Following some proposals in the monolingual 

literature (e.g., Bierwisch & Schreuder, 1992), De Groot (also, De Groot, 1992a; De 

Groot, 1992b) views a word’s representation as a collection of nodes and a single 

meaning element - as a node, as reflected in her distributed conceptual feature model 

(see Figure 2.1 below). She suggests that various interlingual pairs differ in the extent to 

which they share conceptual representational elements. The question is whether there are 

classes o f words that are more likely to share many (or few) representational elements 

across the language barrier. De Groot studied the effects of a word’s concreteness and the 

cognate status of cross-language equivalents and found that concrete and abstract words 

are represented differently in the bilingual lexicon, as are cognate and non-cognate
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translations, with more common representational elements and therefore stronger cross

language links existing between concrete words and cognates. At that point, it was 

suggested that those common representational elements were at the conceptual feature 

level

vader father idee idea

lexical
memory

conceptual
memory

Figure 2.1 Distributed Conceptual Feature Model (De Groot, 1992b, 1993)

The initial theoretical account of word-type effects presented above has been 

recently broadened by extending the view of a word’s representation as a collection of 

distributed features to the lexical level (Kroll & De Groot, 1997). The new distributed 

lexical/conceptual feature model (see Figure 2.2 below) distinguishes between the 

language-independent conceptual feature and lexical feature levels. As is commonly the 

case in bilingual research, this model assumes that the lexical level of representation does 

not include aspects of word meaning (which resides at the conceptual level) but only 

aspects of word form. The view that word meaning and form are represented at different 

levels is becoming common in monolingual research as well (e.g., see Smith, 1997). The 

distributed lexical/conceptual feature model also postulates the language-specific lemma 

that mediates between the two above levels on the one hand and higher-level language 

processes on the other hand. The notion of lemma is commonly used in the monolingual
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literature (e.g., Levelt, 1989; Bock & Levelt, 1994) and is assumed to contain semantic 

and syntactic information about a lexical item, as opposed to the lexeme that contains 

other kinds of information, such as information about the word’s phonological, 

orthographic, and morphological properties. In the current model, the lemma is 

understood as containing the lexical item itself as well as some syntactic and semantic 

information about this item. However, Kroll & De Groot note that in the absence of 

sentential context, the lemma would only reflect the mapping between the conceptual and 

lexical distributed feature levels, Le., it would reflect the meaning-to-form mapping.

Lexical features

Lemmas

Conceptual
features

Figure 2.2 Distributed Lexical/Conceptual Feature Model 

(Kroll & De Groot, 1997)

The distributed lexical/conceptual feature model makes it possible to represent 

interlingual overlap based not only on semantic but on formal (phonological and 

orthographic) properties of words as well. Examining bilingual lexical organization and 

access from this perspective is in line with the theoretical models and experimental 

results from the monolingual mental lexicon literature (see Section 2.1), where both word 

form and meaning are viewed as the major principles governing word organization and 

recognition. There is no reason why similar fundamental principles should not play a role 

in bilingual lexical organization and access. However, in bilingual research, the

*66

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20

discussion of their role has been overshadowed by the common/separate storage 

controversy described above. In fact, it may be the case that the latter issue has not been 

resolved because those more fundamental principles underlying lexical organization have 

been ignored in bilingual research. One of the ways this gap can be filled is by 

uncovering the classes of words that are more likely to share representational elements 

across the language barrier as well as combinations of such elements at the conceptual 

and lexical levels that make this barrier more permeable, Le., contribute to greater 

interlingual lexical activation.

The issue of word-type effects opens a broad area of research which may produce 

important theoretical and practical implications for the study of bilingual lexical 

organization and access as well as for language learning and instruction, specifically, in 

the area of vocabulary acquisition.

The sections below contain an overview of the studies that may be classified under 

the rubric of word-type effects as well as those dealing with other issues relevant for the 

current study.

233. Translation Equivalent Processing

There have been a number of experimental studies that investigated the processing of 

translation equivalents by bilinguals, and most of those studies were conducted within the 

framework of the separate/common storage debate described in Section 2.2.1. The major 

purpose of such investigations was to determine whether semantically equivalent words 

of the two languages had shared representations.
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The most common experimental paradigm employed in this research has been the 

cross-linguistic repetition priming (‘‘translation-priming”) with lexical decision task. This 

task is similar to the monolingual repetition priming in a lexical decision task that 

measures the facilitation effect resulting from the repetition of a word within the same 

language (e.g., chien -  chien, where the same French word is used as a prime and a 

target). In the case of the cross-linguistic repetition priming task, it is the equivalent of a 

word in the other language rather than the same word that is repeated (e.g., the French 

word chien used as a prime and its English equivalent dog as a target). A reduction in 

response time (RT) to the presentation of the translation equivalent is interpreted as 

evidence of shared representation across languages, while the absence of such facilitation 

is taken as evidence of separate stores2.

Diverging results have been obtained on this task. Although intuitively, it would 

seem that for a bilingual individual, words that share meaning in the two languages (i.e., 

translation equivalents) should facilitate each other’s processing, many of these studies 

reported lack of a repetition priming effect for translations. Thus, Kirsner, Brown, Abrol, 

Chandra & Sharma (1980) obtained a repetition priming effect in the within- but not in 

the between-language condition. The absence of the interlingual priming effect for 

translation equivalents was also reported by Scarborough, Gerard & Cortese (1984), 

Cristoffanini, Kirsner & Milech (1986), and by Kirsner, Smith, Lockhart, King and Jain 

(1984). However, all of these studies employed long intervals between the prime and the 

target presentations (10 minutes or more).

2
Another common version of the cross-linguistic primed lexical decision task is a semantic priming task 

(similar to the monolingual semantic priming task), hi contrast to the repetition priming version, this task 
measures the facilitation effect of a word on a semantically related word in the second language, rather than 
on its translation equivalent (e.g„ the French chien priming its English semantic associate, such as cat).
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Many of the studies that employed shorter intervals between those two presentations 

reported significant cross-linguistic priming effects for translation equivalents. Such 

results were obtained, for example, by Jin (1990) for Korean-English bilinguals and by 

Chen & Ng (1989) for Chinese-English bilinguals. In these studies, the target 

presentation immediately followed the prime presentation. However, both of those 

studies were criticized on methodological grounds. The former used a high ratio of 

related prime-target pairs, which could have increased the participants’ expectations of 

pairs that required a “yes” response and therefore contributed to a greater priming effect. 

The latter used the stimulus onset asynchrony (SOA) of 300 milliseconds that was long 

enough to also have allowed for the use of strategies by the participants.

De Groot & Nas (1991) employed the masked priming technique to investigate the 

processing of translation equivalents and other stimulus groups by Dutch-English 

bilinguals. In a masked priming task, the prime is masked and the prime-target interval is 

very short (50-60 ms), so that the prime is not visible for most participants. It is believed 

(e.g., Forster, 1998) that the masked priming paradigm makes it possible to reduce the 

chance of strategy use by participants to a minimum since it eliminates all extralinguistic 

influences. De Groot & Nas obtained a significant translation equivalent priming effect in 

both masked and unmasked conditions in their experiment. This study where strategy use 

was minimized confirmed the results obtained by Jin (1990) and Chen & Ng (1989) who 

employed unmasked primes in their experiments.

To summarize, most of the studies on translation equivalent processing indicate that 

semantically equivalent words in a bilingual's two languages facilitate each other’s 

processing and, therefore, at some level, they should have a common representation or
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representational elements; however, a small number of studies failed to find such 

facilitation, suggesting that there may be a certain degree of separation in the 

representation of translation equivalents.

2 3 3  Processing of Cognate Words

A number of studies examined bilingual processing of cognate words, Le., words in 

different languages that are similar in both meaning and form. In graphemically similar 

languages, cognates show semantic, phonological and orthographic similarity, while in 

languages that employ different scripts, they only have semantic and phonological 

resemblance. The study of cognates allows us to investigate the role played by these 

various factors in bilingual word organization.

As is the case with studies of translation equivalent processing, the most common 

paradigm employed to investigate cognate processing is the cross-linguistic primed 

lexical decision task. Since cognates can be viewed as translation equivalents that also 

have formal resemblance, these studies often compare the processing of cognates with 

that of regular, non-cognate translations. Such comparison enables researchers to focus 

on the role of individual variables (Le., semantic, phonological, and orthographic 

properties of words) in the lexical organization of bilinguals.

The overwhelming majority of studies reported significant priming effects for 

cognate translations. In their experiment that involved Spanish-English bilinguals, 

Cristoffanini, Kirsner & Milech (1986) obtained a repetition priming effect for cognates 

that was similar to the priming effect obtained for derivationally and inflectionally related

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



24

words within the same language. No such effect was obtained for non-cognate 

translations in their study (long intervals were employed, see Section 2.3.2). Based on 

these results, the authors suggested that it is morphology rather than language that plays a 

major role in bilingual lexical organization (this idea was also developed in Kirsner, 

1986). Gerard & Scarborough (1989) in their study of Spanish-English bilinguals also 

found a significant repetition priming effect for cognate but not for non-cognate 

translations.

Priming effects for both cognate and non-cognate Dutch-English translations were 

reported by De Bot, Cox, Ralston, Schaufeli & Weltens (1995) in an auditory lexical 

decision task and by Woutersen, De Bot & Weltens (1995) in their auditory and visual 

lexical decision tasks.

De Groot & Nas (1991) conducted a masked priming experiment described in 

Section 2.3.2 and obtained a priming effect for both cognates and non-cognates in both 

masked and unmasked conditions. In addition to the cross-linguistic repetition priming 

task, they also conducted a cross-linguistic semantic/associative priming task where in 

the masked condition, a priming effect was only obtained for cognates but not for non

cognate translations. This combination of results led them to conclude that both cognates 

and non-cognates are connected at the lexical level but that only cognates have shared 

conceptual representations. Davis, Sanchez-Casas & Garcia-Albea (1991) and Sanchez- 

Casas, Davis & Garcia-Albea (1992) also conducted masked priming experiments and 

found priming effects for both cognates and non-cognates, although the effects were 

significantly larger for cognates.

In a translation task, De Groot (1992a) found that cognates were translated faster and
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more accurately than non-cognates. Later, De Groot & Comijs (1995) compared the 

processing of cognate and non-cognate translations in a translation recognition task and a 

translation production task. They found that in the translation production task, semantic 

variables played a larger role when non-cognates were translated (from LI to L2) 

compared to when cognates were translated. However, in the translation recognition task, 

semantic variables played an equally large role in the translation of cognates and non

cognates.

Despite some differences in results, the above experimental findings indicate that 

although both cognate and non-cognate translations appear to be linked in the bilingual 

mental lexicon, these two word types are represented in a different fashion. The formal 

(phonological and graphemic) properties that cognates share seem to affect the way they 

are stored and processed by bilinguals.

23.4 Processing of ‘False Friends’ (Pseudocognates)

Relatively few studies have investigated the processing of false friends, ox faux 

amis, by bilinguals. False friends are like cognates in that they also show interlingual 

phonological and, in the case of graphemically similar languages, orthographic similarity. 

However, unlike cognates, they are different semantically. This combination of form 

overlap and meaning difference makes false friends one of the most difficult aspects in 

L2 vocabulary acquisition. At the same time, examining the on-line processing of such 

words may provide important insight into bilingual lexical organization and processing, 

specifically, into the role played by phonological, orthographic and semantic variables.
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Gerard & Scarborough (1989) compared the processing of false friends (which they 

called homographic noncognates), cognate and non-cognate translations by Spanish- 

English bilinguals in a cross-linguistic repetition priming task mentioned above (long 

lags between repetitions were employed). Their results showed a significant priming 

effect for false friends and cognates but no such effect for non-cognate translations. The 

size of the priming effect was similar for cognates and false friends. However, their 

experiment also included same-language blocks (Le., Spanish or English only), where 

they had their participants recognize words of the types described above and found that 

the recognition of false friends within such same-language blocks was not influenced by 

second language knowledge. Such combination of results from different experimental 

blocks was interpreted by the authors as evidence that neither a completely separate nor a 

completely shared model of bilingual memory is adequate, suggesting the existence of 

language-specific lexicons within an integrated semantic memory, as well as common 

encoding processes in the visual word recognition of graphemically similar languages.

Beauvillain & Grainger (1987) examined the processing of false friends 

(homographic noncognates) in a primed lexical decision experiment that included tasks 

with short and long SOAs. At a short SOA, they obtained priming from false friends 

whose meaning, in the given language reading of the primes, was unrelated to the cross

language target Such an effect was not present at a longer SOA. This pattern of 

activation was interpreted as indicating that at an initial, more automatic stage, lexical 

access in bilinguals is not language-specific.

De Bot, Cox, Ralston, Schaufeli & Weltens (1995) conducted an auditory cross- 

linguistic priming experiment also mentioned above (Section 2.3.3) and found significant
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priming effects for all three word types, Le., for false friends, cognates and non-cognate 

translations. Their study included both intermediate and near-native Dutch-English 

bilinguals, and the results were similar for both participant groups.

In the translation recognition task conducted by De Groot and Comijs (1995), 

participants showed an overall bias toward an “accept” response when the stimuli were 

perceptually similar and toward a “reject” response when they were perceptually 

dissimilar. In other words, false friends were harder to reject as non-translations 

compared to regular, phonologically and orthographically different non-translations, 

while cognates were easier to recognize as translations compared to non-cognate 

translations. This pattern of results strongly suggests that word form (represented at the 

lexical feature level in Kroll and De Groot’s model, see 2.3.1 above) alongside word 

meaning (conceptual feature level) is an important factor in bilingual processing.

Overall, the studies that examined the processing of faux amis suggest that false 

friends may share representational elements at the lexical level (in terms of the 

distributed lexical/conceptual feature model), which results in activation spreading 

between them and, therefore, in interlingual priming.

2.3.5 Word-Type Effects in the Processing of Languages with Different Scripts

Very few studies have examined lexical representation and processing in bilinguals 

whose two languages employ different alphabets. Most researchers have examined 

bilinguals with language pairs such as Spanish and English, Dutch and English, or French 

and English. In addition to the fact that these language pairs use the same writing system,
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Le., the Latin alphabet, they exhibit a relatively large degree of overall similarity. 

However, looking at bilinguals whose two languages use different scripts is essential for 

getting a complete picture of bilingual word organization, especially, of the role played 

by the orthographic versus phonological properties of lexical items.

Several studies involving languages with different scripts have been mentioned in the 

preceding sections. Kirsner, Brown, AbroL Chadha & Sharma (1980) investigated 

translation equivalent processing by Hindi-English bilinguals in a primed lexical decision 

task (Hindi employs Devanagri script). No interlingual equivalent priming was obtained, 

which was interpreted as evidence of separate word stores for the two alphabetically 

different languages. Long repetition lags were used in this experiment, and the results are 

parallel to the similar same-script experiments discussed in Section 2.3.2. In other 

different-script experiments discussed in the same section, such as Jin’s (1990) study of 

Korean-English bilinguals and Chen & Ng’s (1989) study of Chinese-English bilinguals, 

targets immediately followed primes. In those experiments, significant translation 

priming effects were obtained. Translation priming effects were also reported for 

Chinese-English bilinguals by Jiang (1995), for Thai-English bilinguals by Davis & 

Schoknecht (1996) and for Hindu-Urdu bilinguals by Brown, Sharma & Kirsner (1984).

The above results suggest that script difference does not interfere with the 

interlingual activation of semantically equivalent lexical items. In fact, it has been 

suggested by Forster (1998) that such difference even enhances translation priming by 

directing lexical search to a language-specific lexicon.

GoDan, Forster & Frost (1997) examined the processing of cognate and non-cognate 

translations in Hebrew-English and English-Hebrew bilinguals using the masked priming
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paradigm. A significant priming effect was obtained for both cognate and non-cognate 

translations when the priming direction was from LI to L2, with cognates enjoying a 

significantly greater facilitation compared to non-cognates. However, in the L2 to LI 

priming direction, the priming effect for regular, non-cognate, translations was 

inconsistent, and cognates did not show a significant advantage over non-cognates. The 

authors’ interpretation of the results is along the lines of Forster’s dual-lexicon argument 

described in the previous paragraph. However, if script differences, as they claim, 

provided cues that facilitated lexical access by directing it to a specific lexicon, it seems 

that no asymmetry effect based on the direction of priming should have occurred. This 

asymmetry could be explained by the fact that since the masked priming paradigm was 

employed, when the primes were in L2, the participants might not have had enough time 

to process them. The study produced important new results, especially as far as cognate 

processing in different script languages is concerned. It showed that enhanced cognate 

priming can be obtained in the absence of interlingual orthographic overlap, based solely 

on semantic and phonological similarity.

Although several studies have examined translation equivalent processing by 

different-script bilinguals, very few have investigated the processing of cognates by such 

bilinguals (see previous paragraph), and, to the best of my knowledge, none of the studies 

have looked at false friend processing across different scripts.
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23.6 Ambiguous Word Processing

Bilingual processing may also be affected by a difference in the number of readings 

a word has in the two languages. For example, the French word livre is ambiguous and 

may be translated into English as either book or pound. Words that are ambiguous in one 

of a bilingual’s languages but not in the other present a challenge in bilingual 

communication and, therefore, for bilingual processing models. Extending Kroll and De 

Groot’s (1997) model described in 2.3.1 above to represent the complex links that arise in 

such cases, will result in an ambiguous LI word being represented by two lemmas that 

show a complete overlap at the lexical feature level, and each of these LI lemmas would 

show an overlap with a different L2 lemma at the conceptual level (see Figure 2.3 

below).

Conceptual
features

Lemmas

Lexical features

Figure 2.3 Ambiguous Word Representation

The issue of ambiguous word processing has figured very prominently in the 

monolingual psycholinguistic literature. However, virtually no studies have been 

conducted to date that would investigate how bilinguals process words that have two 

possible readings within a language (as different from the cross-language ambiguity 

found in false friends/pseudocognates).
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In the monolingual literature, the two major issues in this area have been (1) 

ambiguous versus unambiguous word processing, prominent in early research, and later 

on, (2) the issue of multiple meaning activation.

The goal of the first type of research was to find out whether ambiguous words had a 

processing (disadvantage compared to unambiguous lexical items. A number of 

experiments have shown that sentences containing ambiguous words take longer to 

process (e.g., Foss, Bever, & Silver, 1968; MacKay & Bever, 1967). Foss and Jenkins 

(1973) conducted a phoneme monitoring task and found that response times to target 

phonemes were faster following unambiguous words compared to when they occurred 

following ambiguous words. These results suggested that ambiguous words were harder 

to process due to extensive meaning search that preceded meaning selection. Similarly, a 

processing advantage for unambiguous words was reported in color-naming experiments 

(e.g„ Conrad, 1974), where response times following unambiguous words were 

significantly faster than those following ambiguous items. Similar conclusions 

concerning ambiguous word processing were reached in studies that used eye fixation as 

the dependent variable (e.g., Duffy, Morris, and Rayner, 1988; Rayner and Duffy, 1986).

Several other studies produced the opposite results, suggesting that ambiguous words 

are in fact easier to process than unambiguous ones. Thus, Rubenstein, Garfield, and 

Millikan (1970) found that participants performed lexical decision to ambiguous items 

faster compared with unambiguous items when presented in isolation. A later study by 

Rubenstein, Lewis, and Rubenstein (1971) showed that this advantage existed only for 

ambiguous items with equiprobable meanings. The ambiguity advantage effect has been 

also reported by Jastrzembski and Stanners (1975), Kellas, Ferraro, and Simpson (1988),
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and by Millis and Button (1989). However, the effect seems to be limited to lexical 

decision experiments: for instance, Borowski and Masson (1996) failed to find 

ambiguity advantage in a naming latency task but obtained it in a lexical decision task.

Thus, experimental evidence has been produced in favor of both views concerning 

the ambiguity processing (disadvantage. Both views can be explained in terms of 

different lexical processing models. Thus, ambiguity disadvantage is easy to account for 

if extensive serial search is assumed, as in Forster’s (1976) model (see Section 2.1). Since 

all readings of an ambiguous word would have to be accessed consecutively before the 

final selection is made, unambiguous items would enjoy a processing advantage. The 

ambiguity advantage effect can be explained in terms of Morton’s (1969,1979) logogen 

model (see Section 2.1). Assuming that each meaning of an ambiguous word is 

represented in a separate logogen, the likelihood that one of the logogens associated with 

an ambiguous word would reach the activation threshold increases, compared to that for 

unambiguous words whose meaning is represented in one logogen only. Researchers 

working within the framework of distributed representation models (e.g., Kawamoto, 

1993) have also attempted to provide an account of the ambiguity advantage effect. In 

fact, Kawamoto and colleagues were able to model the ambiguity advantage effect in a 

computer simulation using a recurrent distributed network (Kawamoto, 1993; Kawamoto, 

Farrar, and Kello, 1994).

The study of ambiguity advantage brings up the question of whether all meanings of 

ambiguous lexical items are accessed during processing, which has been the focus of the 

second research direction in the area of ambiguous word processing, as indicated at the 

beginning of this section. The purpose of research on multiple meaning activation has
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been to find out whether all meanings of an ambiguous word are activated independent of 

context or, alternatively, whether access to ambiguous word meaning is context- 

dependent, resulting in the activation of the contextually-relevant meaning only. The 

results produced in these studies have been widely used in the modularity of mind debate 

since their aim was to investigate whether access to word meaning is affected by higher- 

level processes (in particular, by contextual considerations); in other words, whether the 

mental lexicon is cognitively impenetrable. Results in favor of both views have been 

obtained in various monolingual studies, which are reviewed below.

Most research has produced results that support multiple meaning activation for 

ambiguous words. In a seminal study conducted by Swinney (1979), a cross-modal 

primed lexical decision task was used. Ambiguous primes were embedded in sentential 

context and presented auditorily, while targets to which the participants had to respond 

were presented visually at the end of the ambiguous prime presentation. Some of the 

targets were related to the contextually appropriate and some -  to the contextually 

inappropriate meaning of the ambiguous prime. Swinney found that there was no 

significant difference in facilitation produced for these two types of targets, even in the 

presence of a strongly biasing context, thus suggesting that all meanings of an ambiguous 

word are accessed initially, irrespective of context. However, when the prime-target 

interval was increased to three syllables (approximately 750-1000 milliseconds), multiple 

meaning activation disappeared: the priming effect was only obtained for contextually 

appropriate targets in this condition. This result was attributed to post-lexical access, 

during which a single, contextually relevant meaning is selected out of all the meanings 

of the ambiguous word that were accessed initially.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



34

Similar results were obtained in a number of other studies. Thus, Onifer and Swinney 

(1981) conducted what was essentially a replication of Swinney’s previous study, but 

ambiguous words in this study had a dominant and a subordinate meaning. Their results 

support multiple meaning activation irrespective of context and of meaning dominance. 

More evidence for multiple meaning activation comes from naming experiments 

conducted by Tanenhaus, Leiman and Seidenberg (1979), Seidenberg, Tanenhaus, 

Leiman, & Bienkowski (1982), and from Jones’ (1989) color-naming experiment.

A number of other studies have produced evidence supporting selective, 

contextually-dependent access to ambiguous word meaning. One of the early studies was 

conducted by Schwaneveldt, Meyer, & Becker (1976), in which participants performed 

lexical decision on word triplets. The second word in a triplet was ambiguous, and the 

first and third words could be either related to the same or to different meanings of the 

ambiguous word. They found that in the latter condition the response times to the third 

word did not differ significantly from response times to unrelated word sequences used in 

the control condition. This suggests that only the relevant meaning of an ambiguous word 

is activated in the presence of a biasing context, supporting the selective access 

hypothesis.

Further evidence for selective access came from a number of studies conducted by 

Tabossi and colleagues (e.g., Tabossi, 1988a, 1988b; Tabossi & Zardon, 1993). Thus, the 

cross-modal primed lexical decision task used by Tabossi, Colombo and Job (1987) was 

largely parallel to that used by Onifer and Swinney (1981); however, it produced the 

opposite results, supporting selective meaning access as well as the dominant meaning 

processing advantage. The different results obtained in these two studies that employed
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similar designs were attributed to the different ways in which materials, specifically, 

sentential contexts, were constructed by the researchers. Another piece of evidence for 

selective access to ambiguous word meaning comes from a study conducted by Jones 

(1991). In a cross-modal semantic priming task she found that facilitation only occurred 

for the contextually appropriate meanings of ambiguous words, at both short and long 

interstimulus intervals.

To summarize, the issue of ambiguous word processing has received a lot of 

attention in the monolingual psycholinguistic literature, with experimental evidence 

produced in favor of both multiple access and selective access hypotheses.

As far as the issue of ambiguous word processing by bilinguals is concerned, to the 

best of my knowledge, there appears to be only one study that has looked into it so far. 

Frenck-Mestre and Prince (1997) compared the performance of proficient French-English 

bilinguals in their L2 to that of native speakers of the same L23 in primed lexical decision 

tasks that included, among others, lexical items that were ambiguous in the L2 but not in 

the LI. The pattern of results obtained for proficient bilinguals did not differ significantly 

from that for native speaker controls, and multiple activation of ambiguous word 

meanings occurred in both cases. For less proficient bilinguals, facilitation was only 

obtained for the dominant meaning of ambiguous words. The authors used these results to 

conclude that L2 lexical information is largely autonomous since there was no difference 

in the proficient bilinguals’ and native speakers’ performance.

The nature of the task used in that study did not require the bilingual participants to

*A closer reading of this paper suggests that the participants who the authors refer to as the control group of 
native English speakers were in feet native English speakers who had French as their L2, i.e., they were English- 
French bilinguals, which raises some questions as to whether their performance can be used as a baseline 
measure to assess the 12 performance of French-English bilinguals.
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activate lexical items in both of their languages, since all the stimuli were presented in 

one language (L2). To get a better understanding of how ambiguous words are 

represented and processed by bilinguals, it would also be worth while to investigate this 

issue in a task that would require bilinguals to process both LI and L2 items, Le., in a 

cross-linguistic task.

2.4 A Comprehensive Study of Word-Type Effects in the Lexical Processing of

Same-Script and Different-Script Bilinguals

2.4.1 Introduction

As has been shown in the previous sections, the most recent trend in bilingual 

research has been to treat bilingual lexical organization as a non-uniform mixed structure. 

A number of researchers have put word-type effects in the center of their experimental 

studies or used interlingual correlates of different types to get at the more general 

principles that govern lexical organization and access in bilinguals.

By examining how different types of interlingual word pairs that represent various 

form/meaning mapping combinations are processed on-line, it is possible to find out 

which of these combinations of elements at the conceptual and lexical levels contribute to 

greater interlingual lexical activation. Such comparison would also clarify the individual 

role of semantic and phonological/orthographic considerations in bilingual word 

organization and access, which are major factors in monolingual lexicon models. In other 

words, the study of word-type effects makes it possible to discuss the bilingual lexicon in 

terms of more universal principles, rather than viewing the language barrier as the basic
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determiner of how bilinguals store and process words in their two languages.

The current study was designed to provide insight into word-type effects in bilingual 

lexical organization and access by examining an array of interlingual word types as they 

are processed by both same-script and different-script bilinguals in two different on-line 

tasks. Such extensive comparison across different word types and bilingual groups makes 

it possible to gain a better understanding of what role semantic, phonological, and 

orthographic similarity play in bilingual lexical access and representation.

The two bilingual participant groups used in the study were French-English 

bilinguals (the same-script group) and Russian-English bilinguals (the different-script 

group). By comparing the performance of these two groups on the same kinds of tasks 

using the same stimulus types, it was possible to specifically target the effect of 

orthographic similarity. As was mentioned in Section 2.3.5, few researchers have looked 

at different-script bilinguals, and, to the best of my knowledge, none have compared the 

performance of same-script versus different-script bilinguals within the framework of a 

single study. Because of the differences in experimental design and kinds of stimuli used 

by various researchers, it would be problematic to compare results for same-script and 

different-script bilinguals unless they were obtained using exactly the same tasks and 

stimulus types, as in the present study.

2.4 Jt Word Types under Investigation

Although the present study examines a range of word types, it does not appear 

possible to conduct an exhaustive investigation of all word-type effects within the
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framework of one study. Therefore, word-type effects that are the subject of this 

investigation are restricted to those resulting from different combinations of 

meaning/form mappings in LI and L2.

The present study examines the effect of twelve distinct meaning-to-form mappings 

on bilingual processing (see Table 2.1 and Figures 2.4(a) & 2.4(b) below). These are 

grouped under the five major word types which are discussed below:

(1) regular (non-cognate) translations.

'•"i.e., words that are similar in meaning but different in form in the two languages.

As has been discussed in the above review, many bilingual studies have looked at 

translation equivalent processing, producing contradicting results concerning interlingual 

facilitation for such items. The present study compares translation equivalent processing 

with a number of other stimulus types listed below and provides additional experimental 

evidence from a bilingual group that has not been studied before (Russian-English 

bilinguals), a point that also applies to all the other word types examined here. Another 

contribution is the between-group comparison of translation processing by same-script 

and different-script bilinguals.

(2) cognates.

'''i.e., words that have the same meaning and the same or almost the same phonological 

form in LI and L2 (as well as the same orthographic form in same-script languages).

As was indicated in the literature overview, a number of studies have examined cognate 

processing by bilinguals and obtained a facilitation effect Only one study (Gollan, 

Forster & Frost, 1997) examined this issue for different-script bilinguals. The current 

study compares cognate processing with other word-types and across two different
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bilingual groups (same-script versus different-script). The latter allows me to investigate 

the role of orthographic similarity in the representation and processing of cognate words. 

This role is further clarified within the same-script bilingual group by having the 

participants process cognates that show complete or partial orthographic overlap.

(3) false friends.

{**Le., words that have the same or almost the same phonological form (as well as the 

same orthographic form in same-script languages) but different meanings in the two 

languages.

This word type has received less attention in bilingual research, although, considered 

together with the results for cognate and non-cognate translations, it is essential in 

clarifying the contribution of feature overlap at the lexical (form) versus conceptual 

(meaning) levels for interlingual word activation. Also, none of the previous studies have 

examined false friend processing by different-script bilinguals. The present study is a step 

toward filling in those gaps in bilingual research. Furthermore, this study also examines 

interlingual facilitation between LI words that have false friends in L2 and their real 

translation equivalents. Comparing those with regular translations makes it possible to 

see whether the existence of interlingual feature overlap at the lexical level may inhibit 

the bilingual processing of words that share elements at the conceptual level The 

contribution of representational elements at each of those two levels for interlingual 

activation is also assessed by comparing the facilitation effect produced by a word on its 

false friend and on its real translation.

(4) unrelated lexical items in LI and L2.

c*‘Le., items that differ in both meaning and form in the two languages.
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As in most previous studies, these are largely used as a baseline group in the current 

investigation. Also included as a separate group, are words that show accidental 

phonological similarity in the two languages but, unlike “false friends”, are never 

confused either because they are different parts of speech or because there is an obvious 

difference in etymology, and their phonological similarity is perceived as very 

superficial

(5) ambiguous LI words and their T .7 rnrrplates 

^Le., cases where two distinct meanings are expressed in a single lexical item in LI but 

in two distinct lexical items in L2.

As was indicated in the overview of previous research, virtually no studies have 

examined the processing of ambiguous words by bilinguals, although this line of research 

can potentially have significant implications for both bilingual and monolingual lexical 

processing4. The current study makes a contribution in this direction by looking at the 

following types of words:

a ambiguous LI words that have two different non-cognate translations in L2;

■ ambiguous LI words that have one cognate and one non-cognate translation in L2. 

Analyzing the processing of these different subgroups in contextually appropriate and 

contextually inappropriate conditions makes it possible to test the multiple 

activation/selective access hypotheses as well as the ambiguity (disadvantage effect (see 

Section 2.3.6 for details) across the language boundary. In other words, it makes it 

possible to study these two major issues in monolingual word processing research from a 

bilingual perspective.

4 The only known exception is Frenck-Mestre and Prince (1997) described in Section 2.3.6 who examined 
the processing of ambiguous L2 words by bilinguals (however, the task employed was not cross-linguistic).
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A summary of word types examined in the present study is provided in Table 2.1. 

This information is also given in Figures 2.4(a) and 2.4(b) using the schematic 

representations for each type in terms of Kroll and De Groot’s (1997) distributed 

lexical/conceptual feature model (see Section 2.3.1).

Table 2.1 Stimulus Types Summary

L 1 (French/Russian)5 L 2 (English) Form Meaning
1. Translation Equivalent 

pont -  ‘bridge’
Translation Equivalent 

bridge
- +

2. Cognate 
tulipe -  ‘tulip’

Cognate
tulip

+ +

3,4. False Fnend 
pain -  ‘bread’

False Friend 
pain

Translation Equivalent 
bread

+ -(?)

- +

5. Phonologically Similar 
sac -  ‘bag’

Phonologically Similar 
suck

+(?) -

6. Any word 
poumon -  ‘lung’

Non-translation
stick

- -

7,8. Ambiguousl6 (XI, x2) 
livre ‘book/pound’ -  

preprimed by manuscrit 
‘manuscript’

Translation of (XI) 
BOOK 

Translation of (x2) 
pound

- +

- +(?)

9,10. Ambiguous 2 a 
(Yl,y2) 

mille ‘mile/thousand’ -  
preprimed by kilometre 

‘kilometer’

Cognate (Yl) 
MILE

Translation of (y2) 
thousand

+ +

- +(?)

11,12. Ambiguous 2 b 
(yl,Y2) 

mille ‘mile/thousand’ -  
preprimed by chiffre 

‘number’

Cognate (yl) 
mile

Translation of (Y2) 
THOUSAND

+ +(?)

- +

5 French-English examples only are given m this introductory section for ease considerations.
6 The contextually “appropriate”, or preprimed, ambiguous word meanings are capitalized.
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Conceptual
features

Lemmas

Lexical features

Translation Equivalents Cognates

Conceptual
features

Lemmas

Lexical features

QOO

A Word with its False Friend (F) and Real Translation (T)

999 Conceptual
features

Lemmas

Lexical features

009

Phonologically Similar Items Non-Translations

Figure 2.4(a) Schematic Representations of Stimulus Types (non-ambiguous)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



43

Conceptual
features

Lemmas

Lexical features

Conceptual
features

Lemmas

Lexical features

Conceptual
features

Lemmas

Lexical features

XI x2 LI

Ambiguous 1 (XI, x2), XI & x2 have non-cognate translations

Ambiguous2 (Yl, y2), Yl has a cognate translation

Ambiguous2 (yl, Y2), yl has a cognate translation 

Figure 2.4(b) Schematic Representations of Stimulus Types (ambiguous)7

7 The contextually “appropriate”, or preprinted, ambiguous word meanings are capitalized and double
framed.
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2.4.3 Questions and Hypotheses

As has been discussed above, comparing each distinct stimulus type to other word types offers an opportunity to examine the role 

of conceptual and lexical features in bilingual processing. Table 2.2 below summarizes the research questions addressed by individual 

comparisons between pairs of word types, as well as the anticipated results concerning their relative processing ease as measured by 

response latency on the cross-linguistic primed lexical decision task (see Section 2.4.4 for a description of experimental paradigms).

Table 2.2 Research Questions and Hypotheses

# Question Test Type 
('a ' In graphs)

Control Type 
('b ' in graphs)

Anticipated 
Result (RTs)

1 . Does overlap at the lexical feature 
level give cognates a processing 
advantage compared to non-cognate 
translations?

Cognates 
(tulipe - tulip)

Translation Equivalents 
(pont -  bridge) BBS

n
1
a b

2. Does interlingual overlap at the lexical 
level give false friends a processing 
advantage similar to that for 
cognates?8

Cognates 
(tulipe -  tulip)

False Friends 
(pain -  pain) Mm

k

a b

* This comparison is not possible on the translation recognition task (sec Section 2.4.4), since it requires a “yes’* response for one of the compared stimulus types 
(cognates) and a “no” response for the other (false friends).
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3. Does lexical feature overlap result in 
the same degree of interlingual 
activation (IA) as conceptual overlap? 
(i.e„ are a word’s false friend and its 
true translation activated with equal 
ease?)9

False Friends 
(pain -  pain)

False Friend in LI and its 
real L2 Translation 
(pain -  bread) I1 1

■ b

4. Is interlingual activation based on 
conceptual feature overlap inhibited 
when there is a competing candidate 
based on lexical feature overlap? (i.e., 
is IA between a word & its translation 
equivalent increased when the word 
does not have any 'false friends'?)

Translation Equivalents 
(pom - bridge)

False Friend in LI and its 
real L2 Translation 
(pain -  bread) 1 i

a P

5. Can lexical feature overlap alone 
result in interlingual activation?10

False Friends 
(pain -  pain)

Non-Translations 
(poumon -  stick) I i

a P
6. Is there a processing difference 

between unrelated items and words 
that show some degree of 
phonological overlap?

Phonologically Similar 
(sac -  suck)

Non-Translations 
(poumon -  stick) BA .

a
1
b

9 This comparison is not possible on the translation recognition task for the same reason as the comparison in Question 2.
10 The anticipated pattern of results in this case would be reversed on the translation recognition task, since interlingual activation of false friends would make it ^  
harder for a bilingual to reject them as translations (for a more complete discussion, see Sections 2.3.4 and 2.4.4). This may also apply to Question 6 below.
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7. Is multiple meaning activation carried 
over across languages?
(if'yes', this would also be evidence 
for multiple activation in LI)

Ambiguous LI Words &
Contextually (/nprimed L2
Translations:
a) livre - pound, preprimed by 

manuscrit
b) mille - thousand, preprimed by 

kilometre (the preprimed 
meaning has a cognate 
translation)

c) mille - mile, preprimed by 
chiffre (the unprimed translation 
is a cognate)

Non-Translation 
(poumon -  stick)

B
l l

a b

8. Is IA of the contextually wiprimed 
ambiguous word meaning more likely 
to occur when there is interlingual 
lexical feature overlap (i.e., when L2 
expresses this meaning in a cognate)?

Ambiguous LI Word & 
Contextually Ifaprimed L2 Cognate 
Translation
(mille - mile, preprimed by chiffre)

Ambiguous LI Word & 
Contextually l/hprimed L2 
Translation
(livre -  pound, preprimed by 

manuscrit)

RT
■ i
a b

9. Is there an ambiguity disadvantage 
effect for items with interlingual 
conceptual overlap?

Ambiguous LI Word & 
Contextually Primed L2 Translation 
(livre - book, preprimed by 
manuscrit)

Translation Equivalents 
(pont -  bridge)

i l l
a b

10. Is there an ambiguity disadvantage 
effect for items with both interlingual 
conceptual and lexical overlap?

Ambiguous LI Word & 
Contextually Primed L2 Cognate 
Translation
(mille - mile, preprimed by 
kilometre)

Cognates 
(tulipe -  tulip) rnm tiBin

a b

&
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The above questions are investigated for the different-script (Russian-English) and 

same-script (French-English) bilingual groups. Because such a comparison of different 

bilingual groups has never been done before in a single study, two contrasting hypotheses 

concerning the differences between the two participant groups were considered.

According to the first one, it was expected that the same-script group (French-English) 

would show an overall processing advantage resulting from greater lexical level overlap, 

based on shared orthographic and phonological features, while the different-script group 

(Russian-English) would only be able to benefit from common phonological features. 

Also considered was the possibility that in some cases, this orthographic overlap may 

instead cause inhibition for the same-script group (for example, in the case of false 

friends), resulting in slower response times compared to the different-script group. This 

latter argument is along the lines of Forster (1998) and Gollan, Forster & Frost (1997) 

presented in Section 2.3.5, who argued that different-script bilinguals may be expected to 

show a greater processing advantage in cross-linguistic tasks because the script difference 

helps to direct lexical search toward a specific lexicon.

Evidence from second language acquisition research also supports both of the above 

possibilities. While most of the studies show that similarity between the learner’s two 

languages acts as a “facilitating agency”, helping the learner to “pass more rapidly along 

the developmental continuum” (Corder, 1981, p.101), a number of studies have shown 

that language dissimilarity may actually have a positive effect on L2 achievement, 

especially in the area of orthography, since it lowers transfer expectations and thus helps 

to cut down on the amount of negative transfer (e.g., Ringbom, 1978; Sjoholm, 1976).
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2.4.4 Experimental Paradigms F.mnloved

The two on-line tasks that were chosen to investigate the above issues are very 

different in nature. One is the cross-linguistic repetition priming with lexical decision 

task, a paradigm commonly used in bilingual research and parallel to the monolingual 

repetition priming lexical decision task (see Section 2.3.2). The other is the translation 

recognition task, which has also been used in bilingual research (e.g., De Groot & 

Comijs, 1995), although not as often as the first task and, to the best of my knowledge, it 

has never been used with different-script bilinguals.

On the cross-linguistic repetition priming task, a bilingual is normally presented with 

word pairs consisting of equivalent Ll and L2 items, and the time required to perform a 

lexical decision on the second item (L2 in the present study) is recorded. The task 

measures the facilitation effect (reduction in response latency) resulting from a prior 

presentation of the equivalent word in the other language, compared to a prior 

presentation of an unrelated or nonsense word in that language: e.g., chien (the French 

for ‘dog’) -  dog (English), as compared to barde (a French non-word) -  dog (English).

On the translation recognition task, a bilingual is required to decide whether pairs of 

stimulus words, such as chien -  dog or chien -  desk, are translations of each other. The 

two words may be presented on the computer screen either simultaneously or 

consecutively (as in the present study).

The two tasks are different in several respects: (1) using the dichotomy described in 

Section 2.2.1 (Durgunoglu & Roediger, 1987), cross-linguistic repetition priming is a 

data-driven task, while translation recognition appears to be a more conceptually-driven
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task; (2) cross-linguistic priming may be characterized as a more implicit task, while 

translation recognition is more explicit and metalinguistic in nature: although on both 

tasks lexical items from a bilingual’s two languages are presented, the translation 

recognition task encourages participants to draw connections between words in the two 

languages, while the cross-linguistic priming task does not11.

With a consecutive presentation of interlingual pair members on the translation task, 

an identical trial structure can be employed on the two tasks (e.g„ in the present study, an 

L2 item was always preceded by an Ll item; for a more complete discussion of the trial 

structure in this study, see Sections 3.2-3 & 4.2-3 below). Both tasks require bilinguals to

(a) access the Ll item, and (b) access the L2 item. The only thing that differs is the task 

performed by the participant: on the cross-linguistic priming task, the bilingual’s 

decision is based on the L2 item only. Here, the bilingual essentially has to report on 

whether he or she has succeeded in accessing the L2 item (if this item is a non-word, 

lexical access would fail, resulting in a “no” response). On the translation recognition 

task the decision has to be based on both the L l and L2 items. The bilingual has to 

perform a translatability judgment, rather than just reporting lexical access results. As 

was mentioned above, the translation recognition task therefore encourages the 

participant to draw direct links between Ll and L2 items, and the decision performed on 

this task is more metalinguistic in nature compared to that on the priming task. The 

priming task presumably taps a more automatic processing stage compared to the 

translation recognition task.

11A number of cross-linguistic priming experiments (see Section 2.3.2) have been criticized for using a high 
ratio of related items, which may have encouraged participants to use translation as a strategy. However, in the 
current study, this ratio was balanced to prevent strategy use by participants.
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The two tasks also invite different kinds of responses for some of the word types 

examined in this study and discussed in Section 2.4.2. Since all of them are real words, 

they require “yes” responses on the priming task. However, on the translation task, some 

of the stimulus types, such as false friends, require a “no” response. Therefore, different 

patterns of results may be expected in such cases, depending on the task. For example, 

Comparison 5 in Table 2.2 (Section 2.4.3) would predict that on the priming task, 

interlingual activation based on lexical overlap shown by false friends will result in faster 

response times compared to unrelated items. At the same time, such false friend 

activation would lead to slower response times on the translation task since it would bias 

the translation judgment toward the “yes” (wrong) response. Also due to the difference in 

responses required on the two tasks, some of the comparisons that can be performed on 

the priming task are impossible on the translation recognition task, since this would 

involve directly comparing “yes” and “no” responses (e.g., cognates and false friends, see 

Table 2.2 above). In other cases, such comparisons may be avoided by choosing a 

different control type on the translation recognition task. Thus, for Question 7 (Table 2.2) 

which concerns multiple meaning activation of ambiguous words, the response times for 

contextually unprimed translations can be compared with those for contextually primed 

translations (rather than unrelated items), in which case no difference in response times 

between the two groups would indicate multiple activation (see Sections 3.3.5 & 4.3.5).

The following two chapters are parallel in structure and discuss the methodology that 

was involved in conducting the above on-line tasks, as well as the results obtained from 

each of them, for the Russian-English (Chapter 3) and French-English (Chapter 4) 

participant groups.
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CHAPTER THREE 

RUSSIAN-ENGLISH EXPERIMENTS

3.1 Introduction

All Russian-English experiments were run in a single session that lasted between 45 

and 55 minutes for most participants. Each participant performed the experiments and 

additional tasks in the following order

•  Experiment 1 (Cross-Linguistic Priming with Lexical Decision) 20-25 min

• Recall Task 1 2-3 min

• Language Background Questionnaire 3-5 min

• Experiment 2 (On-line Translation Recognition) 8-10 min

• Recall Task 2 2-3 min

• Experiment 3 (Off-line Translation Recognition/Proficiency Check) 5-7 min

3.2 Russian-English Experiment 1: Cross-Linguistic Priming with Lexical Decision

3.2.1 Participants

Thirty-eight educated adult Russian-English bilinguals participated in the 

experiment as volunteers. All the participants had Russian as their L l. All of them can be 

described as Russian-dominant bilinguals currently residing in Edmonton, Alberta, 

Canada and using both Russian and English in various situations. All but five participants 

had an undergraduate or graduate university degree. In order to collect information about 

the participants, a Language Background Questionnaire {Appendix B) was administered
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between the experimental tasks. The Questionnaire responses revealed that most of the 

participants used their L2 (English) at work and their Ll (Russian) at home, whereas in 

social situations, both languages were used. The average starting age for learning English 

was 12. Most of the participants had spent some time learning English in a classroom 

setting (x years = 7). The average number of years spent by the participants in an

English-speaking environment was 5 years. On the seven-point proficiency scale, all 

participants rated their overall English language proficiency as five or higher. When 

asked how often they come across an unfamiliar L2 (English) word, most of the 

participants indicated “rarely” or “sometimes”. In order to check for possible Ll attrition 

participants were also asked how often they forgot Ll words and their meanings. Most of 

the participants answered “never” or “rarely”.

Based on the above information, these participants may be classified as “advanced 

bilinguals” (although see Grosjean (1997) for a discussion of divergent definitions and 

classifications of bilinguals).

3.2.2 Apparatus

The experiment was run on an Apple Macintosh 520 Powerbook laptop computer 

that was brought to a location convenient for the participants. Each participant was tested 

individually. The Psyscope software package (Cohen et aL, 1993) was used for stimulus 

presentation and data recording. Response times were measured from the onset of words. 

The stimuli were presented in black characters on a white background.
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3.23 Stimuli and Design

The experimental design centered around the following 12 stimulus categories 

(hereafter referred to as the “basic stimulus groups”)12:

(1) regular (non-cognate) translations, hereafter referred to as “translation 

equivalents”;

(2) cognates, Le., words that have the same or almost the same form and the same 

meaning in Ll and L2;

(3) false friends, Le., words that have the same or almost the same form but 

different meanings in the two languages;

(4) Ll words that have false friends in L2 with their real translation equivalents;

(5) words that are phonologically similar in the two languages but that, unlike 

“false friends”, are never confused either because they are different parts of 

speech or because there is an obvious difference in etymology;

(6) L l words and unrelated L2 words (“non-translations”);

(7), (8) ambiguous L l words (homophones) that have two different non-cognate 

translations in L2 with their contextually primed or contextually unprimed 

translations (group “Ambiguous 1” below);

(9), (10), (11), (12) ambiguous Ll words (homophones) that have one cognate 

and one non-cognate translation in L2 with their contextually primed and

12 These are the stimulus types introduced in Chapter 2 (section 2.42 “Word Types Under Investigation”).
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contextually unprimed translations (group “Ambiguous 2 a & b” below).

The basic stimulus types are summarized in Table 3.1. The character “+” stands for 

meaning/form similarity, and stands for meaning/form difference. Question marks 

indicate problematic cases. The contextually primed meanings of homophones are 

capitalized.

Table 3.1 Basic Stimulus Types (Russian-English)

L 1 (RUSSIAN) L 2 (ENGLISH) Form Mean
ing

Abbre
viation

1. Translation Equivalent 
oum6m -  ‘mistake’

Translation Equivalent 
mistake

- + TrEq

2. Cognate 
cexpem -  ‘secret’

Cognate
secret

+ + Cogn

3,4. False Friend 
6amoH -  ‘loaf

False Friend 
baton

Translation Equivalent 
loaf

+ -(?) FfFf

- + FfTr

5. Phonologically Similar 
c o k -  ‘juice’

Phonologically
Similar

sock

+(?) PhSim

6. Any word 
eemep -  ‘wind’

Non-translation
snake

- - Unrel

7,8. Ambiguousl (XI, x2) 
n3biK ‘tongue/language’- 

preprimed by pom 
‘mouth’

Translation of (XI) 
TONGUE 

Translation of (x2) 
language

- + AlYes

- +(?) AINo

9,10. Ambiguous 2a (Yl, y2) 
poMan ‘romance/novel’ - 

preprimed by mo6oeb 
‘love’

Cognate (Yl) 
ROMANCE 

Translation of (y2) 
novel

+ + A2CYes

- +(?) A2NcNo

11,12. Ambiguous 2b (yl, Y2) 
OKifux ‘action/share’ 

preprimed by 
Kopnopaifux 
‘corporation’

Cognate (yl) 
action

Translation of (Y2) 
SHARE

+ +(?) A2CNo

- + A2NcYes
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The English targets were all balanced for frequency across the groups, according to 

Kucera and Francis (1967). It was not possible to balance the frequency of both Russian

and English stimuli due to the other restrictions imposed on the choice of the stimuli. It 

was therefore decided to balance the frequency of the English targets across the different 

stimulus groups since it was the response time to these words that was measured in the 

experiment.

In order to bias the participant’s reading of an Ll homophone toward one of its 

meanings (Le., in order to create an appropriate/primed or inappropriate/unprimed 

context), an Ll “preprime” was presented before each stimulus pair. For example, a 

participant saw the sequence [c m p e m  (‘arrow’) - Jtytc (‘onion/bow’) -  bow/, in which 

case the English translation and the Russian preprime refer to the same meaning of the 

ambiguous Russian word. In order to bias the reading of the ambiguous word toward a 

different meaning, the Russian preprime would have to be replaced, for example, by 

oeouf (‘vegetable’). In order to conceal the above from the participants, all types of 

stimulus pairs were preceded by Ll preprimes, Le., on every trial, a word triplet was 

presented. The word triplet methodology was first used by Schvaneveldt, Meyer, & 

Becker (1976) in their monolingual study of ambiguous word recognition.

In order to select preprimes for the basic stimulus groups, a semantic relatedness 

judgment task was administered to seven Russian monolinguals in Moscow, Russia. They 

were given a list of Russian words selected as primes for the basic stimulus groups and, 

for each of them, were asked to write down the first word that came to mind (for 

ambiguous words, they were asked to write down one associate for each of the two 

meanings). The volunteers who performed this task were asked to write down the words
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as quickly as possible and never to go back to change their answers. The judgments made 

by different participants were then compared and the most commonly chosen associates 

were selected as preprimes for the experiment

Because the priming paradigm was employed in this experiment, another major 

stimulus group consisted of the same English targets primed by nonsense Russian words 

and was used as a baseline measure to calculate the priming effect. The latter was 

obtained by subtracting the response times for the basic stimulus groups described above 

from the response times for the respective baseline groups. The Ll preprimes were also 

presented for the baseline group in order to keep the trial structure parallel throughout the 

experiment and, by doing so, to keep the participants unaware of the specific nature of 

the task. The preprimes in this case were random Russian words.

The remaining major stimulus group in this task was made up of two types of foils. 

In both of them, targets were nonsense English words, but in the first, primes were 

nonsense Russian words. In the second group, primes were real Russian words. Such a 

design allowed me to balance the number of “yes” and “no” responses and the number of 

real and nonsense words in both prime and target positions. The Ll preprimes were also 

used with the foil groups for the reasons stated above. When the primes were real words, 

preprimes were related to them in approximately fifty percent of the trials, and unrelated 

in the rest.

Both Russian and English nonsense words were derived by changing one or more 

phonemes in real Russian or English words. They complied with Russian or English 

phonotactic constraints respectively. This was done because a number of studies (e.g.,
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Shulman & Davison, 1977) have shown that unlike random letter strings, words derived 

in this fashion require a relatively deep level of stimulus processing.

To summarize, the following major stimulus groups were used in this task:

1) Basic stimulus groups:

• 12 types

• Types 1-8:10 pairs each

• Types 9-12:9 pairs each

2) Baseline groups:

• 12 types

• Types 1-8:10 pairs each

• Types 9-12:9 pairs each

3) Foils:

• Nonsense Ll/Nonsense L2:78 pairs

• Real Ll/Nonsense L2: 78 pairs

Not all the words in the basic and baseline stimulus groups were seen by each 

participant The participants were subdivided into 2 subgroups (Versions A & B) in order 

to prevent the same bilingual from seeing the same stimulus word in two different basic 

conditions (Le., stimulus groups (3,4), (7,8), (9,10), (11,12) in Table 3.1 above).
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3.2.4 Procedure

The participants were tested individually in a normally lit room. They sat in front of 

a computer monitor at a comfortable reading distance. The instructions were presented to 

the participants in English on the computer screen. They were told that they were going 

to see word triplets on the screen, one after another. The first two members of the triplet 

would be Russian words, and the third one - an English word. They were told that some 

of those could be nonsense words, Le., words that do not really exist. The participants 

were instructed to read all the words, and for the third (English) word, they were told to 

decide whether it was a real English word by pushing the “yes” (?/) or “no” (z) button on 

the keyboard. The participants provided the “yes” responses with their right hands (a 

green label was attached to the “yes” button), and they provided the “no” responses with 

their left hands (a red label was attached to the “no” button). They were asked to give 

their responses as quickly and at the same time as accurately as possible. In order to make 

sure that the participants read all the three words, they were told in the instructions that 

they would be asked to perform a short task on the Russian words after they completed 

the experiment. After a participant read the instructions, the experimenter drew his/her 

attention to the most important points once again, after which s/he had an opportunity to 

ask questions. There was a short practice session prior to the actual experiment that 

consisted of ten trials, with the same proportion of the different stimulus groups as in the 

actual experiment During the practice session, the participants received feedback in the
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form of a beep whenever they gave the wrong answer; there was no feedback in the 

actual experiment. After s/he had completed the practice session, the participant had 

another opportunity to ask questions.

There were 312 trials in the actual experiment, with a rest break in the middle. The 

rest break ended whenever the participant pushed a button to resume the experiment. The 

experiment took about twenty minutes to complete.

Each trial started with a presentation of a fixation point (an asterisk) for 250 

milliseconds (ms) in the spot where the preprime was to appear (slightly above the center 

of the screen), followed by a blank interstimulus interval (ISI) that lasted 250 ms. The 

preprime was then presented for 300 ms in 30 TransCyrillic font, followed by an ISI of 

400 ms. Subsequently, the participant saw the prime in 48 TransCyrillic font in the center 

of the screen, just below the preprime position, for 350 ms, which was followed by an ISI 

o f250 ms. Finally, the target was presented in 48 Chicago font just under the prime 

position, a little below the center of the screen. The target stayed on the screen until the 

participant pressed either the “yes” or the “no” button. There was a blank interval of 500 

ms before the start of the next trial. All the stimuli were presented in lowercase.

After the experiment, the participants performed a recall task. They were given a 

sheet of paper with a list of 45 Russian words on it. Then: task was to check off those 

words that they had seen in the experiment. About forty percent of the words on the list 

were those that had been used as preprimes or primes in the actual experiment. This was 

the short comprehension check on the Russian words that the participants were told in the 

instructions they would be asked to perform. This check ensured that the participants

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



60

were processing not only the English targets but the Russian preprimes and primes as 

well.

3.2.5 Results and Discussion

An analysis of subject-wise response latency and accuracy resulted in the inclusion 

of the data supplied by 33 participants (out of the original set of 38).

The data from the experiment were analyzed using the two-way analysis of variance 

option of the SygmaStat statistical package. For each subject, mean response times (RTs) 

for each basic stimulus type were calculated for the primed and unprimed (baseline) 

condition. All incorrect responses were excluded from those calculations, as well as all 

the responses beyond two standard deviations from the grand mean (calculated for all 

subjects for all pairs with real English targets). A 2-by-12 repeated measures ANOVA 

was performed on those values. Both the stimulus type (12 types) and the presentation 

condition (primed vs. unprimed) were treated as within-subjects variables in the subjects 

analysis. In addition, an item analysis was performed, where means for individual items 

were calculated for both primed and unprimed conditions, and a 2-by-12 ANOVA was 

done on those values. Again, all incorrect responses were excluded when calculating the 

means, along with all the responses that were greater than two standard deviations from 

the mean. In this analysis, stimulus type was treated as a between-items factor, and 

priming condition was a within-items factor. The mean values used in the subject-based 

and item-based analyses are presented in Table 3.2 below.
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Table 3.213 Experiment 1 (R-EM): Primed Lexical Decision. Mean Response Time and Priming Effect

as a Function of Stimulus Type and Priming Condition

Response Times, ms 
(subject-based)

Response Times, ms 
(item-based)

Priming 
Effect ’*6

Stimulus Type Example Unprimed Primed Unprimed Primed subject-
based

item-
based

1. Translation Equivalents 
(TrEq)

oiun6Ka -  mistake 819.3 736.0 817.8 736.3 83.3* 81.5*

2. Cognates
(Cogn)

ceKpeT -secret 778.0 679.8 778.3 682.8 98.2* 95.5*

3. False Friends 
(FfFf)

6atnoit -  baton 838.5 769.6 824.8 770.4 68.9* 54.4

4. False Friends with Real
Translations
(FfTr)

6am on -  loaf 832.4 791.6 834.4 795.3 40.8 39.1

5. Phonologically Similar Words 
(PhSim)

c o k  -  sock 813.3 828.6 818.1 832.5 -15.3 -14.4

6. Unrelated Words 
(Unrel)

eemep -  snake 822.6 824.0 829.1 830.0 -1.4 -0.9

7. Ambiguous 1 (XI, x2) with 
Translation of XI 
(AlYes)

J13UK (preprimed by pom) -  
TONGUE

837.0 730.0 835.4 730.1 107.0* 105.3*

13 As before, the contextually primed meanings of ambiguous words are capitalized.
14 Russian-English
13 The priming effect was calculated by subtracting the RT in the primed condition from that in the unprimed condition.
16 Cases where the priming effect reached statistical significance (p<0.05) are marked with an asterisk.
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8. Ambiguousl (XI, x2) with 
Translation of x2 
(AINo)

H3biK (preprimed by pom.) -  
language

788.7 739.1 784.2 738.6 49.6* 45.6

9. Ambiguous 2 (Yl, y2) with
Cognate Yl
(A2CYes)

poMan (preprimed by 
jn o6oob) -  ROMANCE

852.2 757.1 859.3 774.1 95.1* 85.2*

10. Ambiguous 2 (Yl, y2) with 
Translation of y2 
(A2NcNo)

poMaii (preprimed by 
jitoffoeb) -  novel

882.5 788.6 878.9 792.0 93.9* 86.9*

11. Ambiguous 2 (yl, Y2) with
Cognate yl
(A2CNo)

am pin  (preprimed by 
Kopnopanu.fi) -  action

829.0 702.5 817.3 700.3 126.5* 117.0*

12. Ambiguous 2 (yl, Y2) with 
Translation of Y2 
(A2NcYes)

OKitun (preprimed by 
K opn opam n ) -  SHARE

888.6 809.1 895.4 808.6 79.5* 86.8*

8
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Overall, substantial cross-linguistic priming was observed. The main effect of 

priming was significant, Fi (1,32) = 56.8, p<0.01 and F2 (1,100) = 94.3, p<0.01, where 

Fx refers to the subjects analysis and F2 refers to the items analysis. For most of the 

related stimulus types, the priming effect reached statistical significance (see Table 3.2 

above and Figure 3.1 below). This indicates that the paradigm employed in the 

experiment was reliable.

900 

850 

800 

750 

700 

650 

600 

550
Unprimed Primed

Figure 3.1 Overall Priming Effect (R-E): Related vs. Unrelated Stimulus Types

•Unrelated
Related
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The main effect of stimulus type was also significant, Ft (11,352) = 7.5, p<0.01 and 

F2 (11,100) = 2.0, p<0.05.17 The priming effect obtained for individual stimulus groups 

is represented in the bar graph in Figure 3.2 below. The individual planned comparisons 

will be discussed in detail below.

1 2 3 4 5 6 7 8 9 1011 12

BI.TrEq 
■2. Cogn 
□3. FfFf 
■4. FfTr 
B5. PhSim 
□6. Unrel 
■7. A1Yes
□ 8.A1NO 
0 9 . A2CYes
□ 10. A2NcNo 
B11.A2CNO
□  12. A2NcYes

Figure 3.2 Priming Effect and Stimulus Type (R-E)

There was an interaction between the priming and stimulus type variables, with F! 

(11,352) = 3.1, p<0.01 and F2 (11,100) = 3.2, p<0.01.

17 No main effect of word type with accuracy as the dependent variable was detected, which may be 
attributable to the fact that L2 targets stayed on the screen until a decision was reached by a bilingual. The 
latter resulted in high accuracy scores across word types, creating a ‘ceiling effect’. This applies to all the 
on-line tasks reported in this thesis.
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The specific hypotheses that were previously formulated (Section 2.4.3) were tested 

by looking at a priori contrasts in the data. For all the planned comparisons, subject- 

based t-tests were conducted. The results of those tests are presented in Table 3.3 

below18.

18 Again, the results are based on the data supplied by 33 participants.
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Table 3.3 Experiment 1 (R-E): Primed Lexical Decision. Summary of Planned Pairwise Comparisons'9

# Question Test Type 
(‘a ’ in graphs)

Control Type 
(‘b ’ in graphs)

Result 
(response times)

1. Does overlap at the lexical feature level give 
cognates a processing advantage compared to 
non-cognate translations?

Cognates
(Cogn)
ceKper -  secret

Translation Equivalents 
(TrEq)
oiuuGica -  mistake

RT ■n
YES <

a b

‘D<0.01
2. Does interlingual overlap at the lexical level 

give false friends a processing advantage 
similar to that for cognates?

Cognates
(Cogn)
ceKper -sec re t

False Friends 
(FfFf)
6 a m o n  -b a to n

nr

NO *

a !
a b

p<0.01
3. Does lexical feature overlap result in the 

same degree of interlingual activation (IA) as 
conceptual overlap? (i.e., are a word’s false 
friend and its true translation activated with 
equal ease?)

False Friends 
(FfFf)
6 a m o n  -b a to n

False Friend in LI and 
its real L2 Translation 
(FfTr)
6 a m o n - lo a f

nr

YES

a b

4. Is interlingual activation based on conceptual 
feature overlap inhibited when there is a 
competing candidate based on lexical feature 
overlap? (i.e., is IA between a word & its 
translation equivalent increased when the 
word does not have any ‘false friends’?)

Translation
Equivalents
(TrEq)
oiiiH6ica -  mistake

i
i

False Friend in LI and 
its real L2 Translation 
(FfTr)
6 a m o n - lo a f

RT

YES

a

»p<0.()i

19 Statistically significant differences are indicated with an asterisk. 8x
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5. Can lexical feature overlap alone result in 
interlingual activation?

False Friends 
(FfFf)
6 a m o n  -b a to n

Non-Translations
(Unrel)
oem ep -  snake

RT

YES

■1
a b

*p<0.05
6. Is there a processing difference between 

unrelated items and words that show some 
degree of phonological overlap?

Phonologically Similar
(PhSim)
cok -  sock

Non-Translations
(Unrel)
oem ep -  snake

RT

NO

IB IB
a b

o\
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7. Is multiple meaning activation carried over 
across languages?
(if'yes', this would also be evidence for 
multiple activation in LI)

Ambiguous LI Words 
& Contextually 
t/nprimed L2 
Translations (AINo, 
A2NcNo, A2CNo):
1) H3btK -  language, 

preprimed by pom

Non-Translations
(Unrel)
eemep -  snake

YES

RT
i l

a b

p<0.01

2) poMcm- novel, 
preprimed by 
jno6oeb w 1■ 1

a b

»p<0.05

3) QKtfUH - action, Hiill
preprimed by 
Kopnopatfun

*

a b

p<0.01
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8. Is IA of the contextually unprimed 
ambiguous word meaning more likely to 
occur when there is interlingual lexical 
feature overlap (i.e., when L2 expresses this 
meaning in a cognate)?

Ambiguous LI Word 
& Contextually 
Unprimed L2 Cognate 
Translation (A2CNo) 
atcmin (preprimed by 
Kopnopaima) -  
action

Ambiguous LI Word & 
Contextually Unprimed 
L2 Translation 
(AINo)
n3biK (preprimed by 
pom) - language

- i l l
■ b

YES *p<0.05

9. Is there an ambiguity disadvantage effect for 
items with interlingual conceptual overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Translation 
(AlYes)
JI3UK (preprimed by 
pom)-TONGUE

Translation Equivalents 
(TrEq)
oiuMfixa -mistake

HT

NO

fli
a b

10. Is there an ambiguity disadvantage effect for 
items with both interlingual conceptual and 
lexical overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Cognate 
Translation (A2CYes) 
poMdH (preprimed by 
AtoSoeb)- 
ROMANCE

Cognates
(Cogn)
ceKper -secret

RT

YES

Rl
■ b

*p<0.05

ON
VO
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As can be seen from Table 3.3, planned pairwise comparisons showed the following 

results20:

(1) Cognate vs. non-cognate translations

When compared with regular translation equivalents, cognates showed significantly 

faster response times, which can be attributed to the fact that in addition to conceptual 

feature overlap, cognates also show overlap at the lexical feature level (Le., they are 

similar in form in addition to being similar in meaning). This comparison demonstrates 

that both conceptual and lexical feature overlap contribute to interlingual activation and 

accords with the results obtained in other studies that examined cognate processing in 

bilinguals (Section 2.3.3). Thus, the fact that the link between cognates in Russian and 

English is only phonological and not both phonological and orthographic as in previous 

studies, did not change the pattern of results. This finding is also in agreement with the 

study of different-script bilinguals conducted by Gollan, Forster & Frost (1997) and 

described in Section 2.3.4.

(2) Cognates vs. false friends

The fact that both conceptual and lexical feature overlap contribute to interlingual 

activation finds further support in the comparison of cognates and false friends 

(pseudocognates): the former were significantly easier to process than the latter. Both 

types of interlingual pairs show overlap at the lexical level, but false friends, unlike 

cognates, have no overlap at the conceptual level, giving the true cognates a processing

20 The reader is refereed back to Figures 2.4(a) and 2.4(b) in Chapter 2 for the schematic representations of 
the different stimulus types.
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advantage. This result runs counter to that reported by Gerard and Scarborough (1989) 

who found similar-sized priming effects for these two word types. This difference in 

results may be attributable to the fact that their participants were same-script bilinguals 

(Spanish-English), and the orthographic similarity may have enhanced the lexical level 

overlap. It is remarkable, however, that although false friends were harder to process 

compared to cognates in the present different-script experiment, they still showed a 

significant priming effect, as in most of the previous same-script studies (Section 2.3.4).

f3) False friends vs. true translations

However, similarity based on lexical feature overlap can sometimes inhibit 

processing, even overriding the facilitative effect of conceptual similarity. When the 

same item shows conceptual-feature overlap with one L2 item and lexical feature overlap 

with another, the former does not seem to take the upper hand in processing. This 

becomes evident in the comparison of false friends with stimulus pairs that consisted of a 

potential false friend and its real L2 translation equivalent (FfFf & FfTr). Processing 

times for these groups were not significantly different, while one would have expected 

the latter to show an advantage over the former due to the similarity in meaning. 

Moreover, the opposite trend was observed: false friends showed faster response times 

than true translations, although this difference did not reach statistical significance. This 

comparison shows that similarity in meaning does not always win out over similarity in 

form. Instead, the latter may override the former, slowing down processing, which was 

the case with the pairs consisting of a false friend and its real translation equivalent. 

Presumably, the link between the LI word and L2 word that is not its translation but has

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



72

the same form (Le., a false friend) can not be shut off, inhibiting the processing of the 

true translation equivalent that is different in form. Such a link based on lexical feature 

overlap must be very strong and automatic since the participants were advanced 

bilinguals who knew the true word meanings (the accuracy rate for both false friends and 

false friends with real translations was 93 per cent), but were inhibited nevertheless, 

unable to shut off the ‘wrong’ form-based link. To the best of my knowledge, previous 

studies have not looked into this type of comparison.

(41 Translation equivalents with and without false friends

The above reasoning finds support in the comparison between pairs consisting of a 

potential false friend with its real translation and those consisting of regular translation 

equivalents (FfTr and TrEq). The results show that a word facilitates its translation better 

if there are no ‘competitors’, Le., potential false friends in the L2. Although both of the 

above stimulus types can be classified as “translations”, Le., words that are similar in 

meaning but different in form, regular translation equivalents showed a significant 

processing advantage. Again, the phonologically-based link between the LI word and an 

L2 word that is similar in form (Le., a false friend) is activated and acts to inhibit the 

processing of the true translation. There is no such inhibition in the case of regular 

translation equivalents, which results in a processing advantage. Again, as was the case in 

the previous comparison, conceptual-level processing is slowed down as a result of 

interlingual activation at the lexical feature leveL
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(5) False friends vs. unrelated items

When compared with unrelated words, false friends showed faster processing times. 

Although both of these word types are different at the conceptual level, lexical feature 

overlap (phonological in the case of Russian and English) gives false friends a processing 

advantage. This is in line with the other results described above and with previous studies 

(Section 2.3.4). Also, as was mentioned above, a priming effect was obtained for false 

friends but, naturally, not for unrelated items. This pattern of results shows that 

interlingual lexical feature overlap alone is sufficient to result in interlingual activation in 

bilinguals, as similar-sounding items have been shown to prime each other monolingually 

(Section 2.1).

(6) “Phonologically similar” items

Phonologically similar words (see operational definition in Section 2.4.2) proved to 

be no different from regular unrelated words, despite their partial phonological similarity. 

Such similarity must be too superficial in order for any interlingual activation to take 

place. This may suggest that there is no basis for singling out such items into a separate 

stimulus type in further bilingual studies, since they seem to be no different from 

unrelated words in terms of processing difficulty. However, the other experiments in this 

study may offer additional evidence concerning this issue.
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Planned comparisons conducted for the ambiguous stimulus groups yielded the 

following results:

(71 Interlingual activation of unprimed ambiguous word translations

The three unprimed ambiguous stimulus types (AINo, A2NcNo, & A2CNo), Le., 

those where the preprime and the L2 target referred to two different meanings of the 

ambiguous LI prime, were individually contrasted with the unrelated stimulus group. All 

the three comparisons showed that the unprimed ambiguous groups were processed 

significantly easier than unrelated stimuli. This result is important since it confirms that 

multiple meaning activation occurs cross-linguistically during bilingual processing of 

ambiguous LI stimuli Multiple meaning activation has been previously confirmed for 

monolingual processing in various studies, such as Swinney (1979) and others (see 

Section 2.3.6). This experiment has shown that multiple meanings are also activated 

across the language boundary. If the unprimed meanings of the ambiguous words in LI 

had not been activated, their L2 counterparts would have shown no difference from 

unrelated stimuli in terms of processing time. However, such counterparts of the 

unprimed meanings were processed significantly easier than unrelated words, showing 

that those meanings had been activated along with the primed ones.

As was discussed in Section 2.3.4, ambiguity can be represented as mrralingual 

lexical feature overlap in terms of Kroll and De Groot’s distributed feature model (see 

Figures 2.3 & 2.4(b)). Such overlap causes multiple meaning activation in LI, after 

which L2 translations of both meanings are activated due to the interlingual conceptual 

feature overlap in the case of non-cognate translations and both lexical and conceptual 

overlap in the case of cognate translations.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



75

(81 Unprimed cognate and non-cognate translations o f  amhifmnus items

The activation of the unprimed meaning was facilitated when this meaning was 

encoded as an L2 cognate. This follows from the contrast between the A2CNo and AINo 

types, their only difference being that the former is a cognate translation of the unprimed 

meaning and the latter is a non-cognate. Processing was significantly faster for the former 

type. Again, this demonstrates how lexical feature overlap can facilitate interlingual 

lexical processing.

(9-10) Ambiguous vs. non-ambiguous items

Finally, two comparisons were conducted to see whether non-ambiguous words are 

easier to process than ambiguous ones. The first comparison was drawn between regular 

translations and ambiguous LI words that have two non-cognate translations (the primed 

type, AlYes, was used to eliminate all the differences between the groups under 

comparison except for meaning ambiguity). There was no difference in processing times 

for the two stimulus types, suggesting that in this case, ambiguity was neither an 

advantage nor a disadvantage for bilingual lexical processing. The second comparison 

was drawn between cognate translations (Cogn) and “ambiguous” cognates (again, the 

primed type, A2CYes, was used as the comparison group for the reasons given above). 

Regular unambiguous cognates showed a processing advantage, corroborating the result 

obtained in some previous studies (see Section 2.3.6) that the fewer meanings a word has, 

the easier it is to process.
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The latter result would be expected based on the other results obtained in this 

experiment and based on my proposed extension of Kroll and De Groot’s model 

(Sections 2.3.1 & 2.3.4). Since multiple meaning activation occurs for ambiguous words 

(see above), it would be reasonable to assume that a non-ambiguous word would 

facilitate its translation better because there would be no other items ‘competing’ to get 

activated. However, this was not confirmed by the first contrast presented above (with 

non-cognate translations). The only conclusion that can be drawn when considering both 

of the above contrasts, is that neither of them showed an advantage for ambiguous words 

over unambiguous ones, which some previous studies have found (Section 2.3.6). 

Unambiguous words were processed with either equal or greater ease compared to 

ambiguous words. The second experiment may offer additional evidence concerning this 

issue.
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3 3  Riissian-English Experiment 2; Translation Recognition

33.1 Participants

All Russian-English bilinguals who participated in Experiment 1 also participated in 

this experiment.

33.2 Apparatus

The apparatus was identical to that used in the previous experiment.

3 3 3  Stimuli and Design

The same basic stimulus groups that were used in Experiment 1 were also used in 

this experiment. These basic stimulus types are summarized in Table 3.4 (repeated from 

Table 3.1 for convenience). Again, the character “+” stands for meaning/form similarity, 

and stands for meaning/form difference. Question marks indicate problematic cases. 

The contextually primed meanings of homophones are capitalized.
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Table 3.4 Basic Stimulus Types (Russian-English)

L I  (RUSSIAN) L 2 (ENGLISH) Form Mean
ing

Abbre
viation

1 . Translation Equivalent 
outu6m -  ‘mistake*

Translation Equivalent 
mistake

- + TrEq

2. Cognate 
cetcpem -  ‘secret’

Cognate
secret

+ + Cogn

3,4. False Friend 
6amoH -  ‘loaf

False Friend 
baton 

Translation Equivalent 
loaf

+ -(?) F£Ff

- + FfTr

5. Phonologically Similar 
cok -  ‘juice’

Phonologically
Similar

sock

+(?) PhSim

6. Any word 
eemep -  ‘wind’

Non-translation
snake

- - Unrel

7,8. Ambiguousl (XI, x2) 
R3biK ‘tongue/language’- 

preprimed by pom 
‘mouth’

Translation of (XI) 
TONGUE 

Translation of (x2) 
language

- + AlYes

- +(?) AINo

9,10. Ambiguous 2a (Yl, y2) 
poMcm ‘romance/novel’ - 

preprimed by Juo6oeb 
‘love’

Cognate (Yl) 
ROMANCE 

Translation of (y2) 
novel

+ + A2CYes

- +(?) A2NcNo

11,12. Ambiguous 2b (yl, Y2) 
mofUR ‘action/share’ 

preprimed by 
KopnopaifUR 
‘corporation’

Cognate (yl) 
action

Translation of (Y2) 
SHARE

+ +(?) A2CNo

- + A2NcYes

The frequency balancing was identical to that employed in Experiment 1, with the 

following exception: two of the stimulus groups (Translation Equivalents and Non- 

Translations), had to be subdivided into two subgroups each according to their frequency 

(high or low) since it turned out to be difficult to balance the English frequency of these 

stimuli with the other stimulus groups. This subdivision made it possible to compare 

these two groups with all the other groups by using the high or the low frequency
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subgroup in each case, depending on the frequency of the other stimulus group involved 

in each individual planned comparison.

Overall, there were 12 basic stimulus groups in this experiment, each of which 

contained the following numbers of item pairs (see Table 3.4 above):

(including high- and low-frequency subgroups)Type 1: 20

Type 2: 16

Types 3-5: 10

Type 6: 5421

Types 7-8: 10

Types 9-12: 9

Similar to Experiment 1, not all the stimuli were seen by each participant. The 

participants were subdivided into 2 subgroups (Versions A & B) in order to prevent the 

same bilingual from seeing the same stimulus word in two different conditions (Le., 

stimulus groups (3,4), (7,8), (9,10), (11,12) in Table 3.4).

3.3.4 Procedure

The participants performed this task after completing the first experiment as well as 

the recall task following that experiment and after filling out the Language Background 

Questionnaire. The procedure employed in this experiment was identical to that used in 

Experiment 1, with the following two exceptions:

21 The number of items in the unrelated stimulus group had to be increased to 54 in order to balance the 
number of “yes” and “no” responses in the experiment.
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(1) The participants’ task was different. They were instructed to decide whether 

words 2 and 3 in each trial could ever be translations of each other by pushing 

the “yes” (?/) or “no” (z) button on the keyboard. The participants were asked to 

make their judgments about translatability as general as possible. Similar to 

Experiment 1, the words in each trial were presented consecutively, and the last 

word stayed on the screen until a decision was made by the bilingual.

(2) Since real words only were used in this experiment, the number of trials could be 

reduced. The experiment consisted of 138 trials conducted in a single block and 

took about seven minutes to complete.

33 £  Results and Discussion

An analysis of subject-wise response latency and accuracy resulted in the inclusion 

of the data supplied by all 38 participants.

The data from the experiment were analyzed using the one-way analysis of variance 

option of the SygmaStat statistical package. Similar to the first experiment, subject- and 

item-based analyses were performed. Separate analyses were performed for the “yes” and 

“no” responses in each case. In the subjects analysis, mean response times were 

calculated for each subject for each stimulus type. All incorrect responses were excluded 

from those calculations, as well as all the responses beyond two standard deviations from 

the respective means. One-way repeated measures ANOVAs were performed separately 

for the “yes” and “no” responses. Stimulus type was treated as a within-subjects variable 

with 10 levels in the analysis of the “yes” responses and with 4 levels in the analysis of 

the “no” responses. In the items analysis, means for individual items were calculated, and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



81

a one-way repeated measures ANOVA was performed on those values, separately for the 

“yes” and “no” responses. The same kinds of responses as in the subjects analysis were 

excluded. In this analysis, stimulus type was treated as abetween-items factor, with 10 

levels in the “yes” analysis and 4 levels in the “no” analysis. The mean values used in the 

subject-based and item-based analyses for the “yes” and “no” responses are presented in 

Tables 3.5 and 3.6 below. For the two stimulus types that had high- and low-frequency 

subgroups (translations and unrelated words), the collapsed values are presented in all the 

tables that follow since a planned comparison procedure revealed no difference in 

response times between the subgroups in both cases.

Table 3.5“  Experiment 2 (R-E): Translation Recognition.

Mean Response Time as a Function of Stimulus Type. “YES” responses

Stimulus Type Example Mean RTs, ms 
(subject-based)

Mean RTs, ms 
(item-based)

1. Translation Equivalents 
(TrEq)

ouiHGica -mistake 820.5 820.3

2. Cognates (Cogn) ceKper -secret 778.0 778.7
3. False Fnends with Real 

Translations (FfTr)
ffamoH - loaf 1182.4 1220.9

4. Ambiguousl (XI, x2) 
with Translation of XI 
(AlYes)

H3m  (preprimed 
by pom) - 
TONGUE

1110.4 1159.0

5. Ambiguousl (XI, x2) 
with Translation of x2 
(AINo)

R3UK (preprimed 
by pom) - 
language

1170.5 1187.4

6. Ambiguous 2 (Yl, y2) 
with Cognate Yl 
(A2CYes)

POMOH
(preprimed by 
jnoGoeb) - 
ROMANCE

1168.3 1205.1

7. Ambiguous 2 (Yl, y2) 
with Translation of y2 
(A2NcNo)

POMOH
(preprimed by 
jooffoeb) - novel

1204.0 1254.8

22 The contextually primed meanings of ambiguous words are capitalized.
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8. Ambiguous 2 (yl, Y2) 
with Cognate yl 
(A2CNo)

aKimx 
(preprimed by 
KopnopavjLLx) - 
action

1087.1 1071.7

9. Ambiguous 2 (yl, Y2) 
with Translation of Y2 
(A2NcYes)

atcw x  
(preprimed by 
Kopnopauun) - 
SHARE

1185.2 1292.6

Table 3.6 Experiment 2 (R-E): Translation Recognition.

Mean Response Time as a  Function of Stimulus Type. “NO” responses

Stimulus Type Example Mean RTs, ms 
(subject-based)

Mean RTs, ms 
(item-based)

1. False Friends (FfFf) ffamoH -baton 1724.7 1726.2
2. Phonologically Similar 

Words (PhSim)
cok - sock 1149.3 1163.3

3. Unrelated Words eemep - snake 1110.2 1112.2

The main effect of stimulus type was significant for both the “yes” (Fi (8, 332) = 

10.5, p<0.01, F2 (8, 92) = 8.20, p<0.01) and “no” (Fx (2,109) = 14.61, p<0.01, F2 (2,70) 

= 18.80, p<0.01) responses, where Ft refers to the subjects analysis and F2 refers to the 

items analysis. This indicates that word-type effects play a role in bilingual lexical 

processing. Response times for individual stimulus groups for both types of responses are 

graphed in Figures 3.3 and 3.4 below.
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1300/

1100

900

700

E31. TrEq 
■2. Cogn 
■  3. FfTr 
■4. A1 Yes 
□5.A1No 
B6.A2CYes 
B7. A2NcNo 
B8. A2CNO 

9. A2NcYes
1 2 3 4  5 6 7 8 9

Figure 3.3 Translation Latency (“Yes” Responses, R-E)

□  1. FfFf 
S3 2. PhSim 
S 3 . Unrel

Figure 3.4 Translation Latency (“No” Responses, R-E)

The specific hypotheses that were previously formulated (Section 2.4.3) were tested 

by looking at individual a priori contrasts in the data. For all the planned comparisons, t- 

tests were conducted. The results of those tests are represented in Table 3.7 below23.

23 Again, the results are based on the data supplied by all 38 participants.
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Some of the control lexical types differ from those used in the planned comparisons in 

Experiment 1. This replacement was made in order to avoid a direct comparison between 

the “yes” and “no” responses. Some of the planned comparisons performed in 

Experiment I were not possible here for the same reason.
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Table 3.7 Experiment 2 (R-E): Translation Recognition. Summary of Planned Pairwise Comparisons24

# Question Test Type 
(‘a’ in graphs)

Control Type 
(‘b’ In graphs)

Result 
(response times)

1. Does overlap at the lexical feature level give 
cognates a processing advantage compared to 
non-cognate translations?

Cognates
(Cogn)
ceKper -secret

Translation Equivalents 
(TrEq)
oiunGica -  mistake

nor

YES

■ R
a b

‘p<0.05
2. Is interlingual activation based on conceptual 

feature overlap inhibited when there is a 
competing candidate based on the lexical 
feature overlap? (i.e., is IA between a word 
& its translation equivalent increased when 
the word does not have any “false Mends’’?)

Translation
Equivalents
(TrEq)
oniMStca -  mistake

False Friend in LI and 
its real L2 Translation 
(FfTr)
Samoa -  loaf

m

YES

i l l
a b

*p<0.01
3. Can lexical feature overlap alone result in 

interlingual activation?
False Friends 
(FfFf)
Sam oa -  baton

Non-Translations
(Unrel)
eemep -  snake

RT

YES

l a
a b

*p<0.01
4. Is there a processing difference between 

unrelated items and words that show some 
degree of phonological overlap?

Phonologically Similar
(PhSim)
cok -  sock

Non-Translation
(Unrel)
eemep -  snake ”11111 

a b
NO

24 Statistically significant differences are indicated with an asterisk.
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5. Is multiple meaning activation carried over 
across languages?
(if 'yes', this would also be evidence for 
multiple activation in LI)

Ambiguous LI Words 
& Contextually 
t/nprimed L2 
Translations 
(AINo, A2NcNo, 
A2CNo)
1) fV3btK -  language, 

preprimed by pom

2) poMcm - novel, 
preprimed by 
jito6oeb

3) ampin - action, 
preprimed by 
Kopnopaifun

Ambiguous LI Words 
& Contextually Primed 
L2 Translations 
(AlYes, A2NcYes, 
A2CYes)

1) »3biK -  TONGUE, 
preprimed by pom

2) ampin -  SHARE, 
preprimed by 
Kopnopaifun

3) pojuan - 
ROMANCE, 
preprimed by 
jno6oeb

YES

RT IB  IB

RT

6. Is IA of the contextually u/iprimed 
ambiguous word meaning more likely to 
occur when there is interlingual lexical 
feature overlap (i.e., when L2 expresses this 
meaning in a cognate)?

Ambiguous LI Word 
& Contextually 
Unprimed L2 Cognate 
Translation (A2CNo) 
ampin (preprimed by
Kopm pamn) -  
action

Ambiguous LI Word & 
Contextually Unprimed 
L2 Translation 
(AINo)
H3btK (preprimed by 
pom) -  language

RT

NO

00Os
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7. Is there an ambiguity disadvantage effect for 
items with interlingual conceptual overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Translation 
(AlYes)
H3wc (preprimed by 
pom)-TONGUE

Translation Equivalents 
(TrEq)
omn6Ka -  mistake H i m

a b

YES *p<0.01
8. Is there an ambiguity disadvantage effect for 

items with both interlingual conceptual and 
lexical overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Cognate 
Translation (A2CYes) 
poMan (preprimed by 
juoGoeb)- 
ROMANCE

Cognates
(Cogn)
oexper -secret " H i

a b

YES *p<0.01

2S
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As can be seen from Table 3.7, planned pairwise comparisons showed the following 

results:

(1) Cognate vs. non-cognate translations

Response times to cognates were significantly faster than those to regular 

translations. Again, as was the case in Experiment 1, lexical feature overlap in addition to 

conceptual feature overlap gave cognates a processing advantage. Faster response times 

to cognates compared to non-cognates corroborate previous translation recognition 

results indicating that bilinguals show a bias toward an “accept” response when the 

stimuli are perceptually similar and toward a “reject” response when they are 

perceptually dissimilar (e.g., De Groot & Comijs, 1995). Since cognate translations are 

perceptually similar and non-cognate ones are not, this creates a bias towards a “yes” 

response for the former and towards a “no” response for the latter, giving cognates a 

processing advantage. Thus, lexical feature overlap is a factor in translation recognition, 

too.

(2) Translation equivalents with and without false friends

The above statement finds further support in the comparison between pairs 

consisting of a potential false friend with its real translation and those consisting of 

regular translation equivalents (FfTr & TrEq). The results show that a word facilitates its 

translation better if there are no ‘competitors’, Le., potential false friends in the L2. 

Regular translations had a statistically significant processing advantage. This result is 

exactly parallel to that obtained in Experiment 1. The phonologically-based link between 

the LI word and an L2 word that is similar in form (a false friend) is activated and acts to
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inhibit the processing of the true translation. There is no such inhibition in the case of 

regular translation equivalents, which results in a processing advantage. Again, as was 

the case in Experiment 1, conceptual-level processing is slowed down as a result of 

interlingual activation at the lexical feature level This comparison shows that even in 

translation, which would seem to be a more meaning-based process, similarity in 

meaning does not always win over the similarity in form. Instead, the latter may override 

the former and slow down processing, which was the case with the pairs consisting of a 

false friend and its real translation. The participants were inhibited by form similarity 

despite the fact that they knew the real translations of false friends: the accuracy rate for 

false friends and false friends with real translations was 95% and 92% respectively.

(3) False friends vs. unrelated items

When compared with unrelated words, false friends showed slower response times. 

This result is opposite to the one obtained in Experiment 1, where false friends were 

processed faster. This was attributed to the overlap at the lexical feature level (Section 

3.2.5). This overlap may also be the reason for the reverse pattern of results in the present 

experiment. Such overlap may inhibit translation and cause a bilingual to spend more 

time before rejecting false friends as possible translations, a result parallel to that 

obtained by De Groot & Comijs (1995). Perceptually dissimilar words are easier to reject 

as translations, while perceptually similar ones (in this case, false friends) create a bias 

toward a  “yes” response.
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(4) Thonologicallv similar* items

Response times for ‘phonologically similar’ items (see operational definition in 

Section 2.4.2) were slower than those for unrelated words, but this difference was not 

statistically significant. Slower response times for phonologically similar items may be 

attributed to the same kind of inhibition that was found for false friends. Such inhibition 

is a result of the partial phonological similarity between these words, which creates a bias 

towards a “yes” response on the translation task. However, since lexical level overlap in 

this case is not as big as in the case of false friends, the bias towards the wrong response 

and therefore the inhibition is much weaker, and the difference between this group and 

unrelated items does not reach significance.

Planned comparisons conducted for the ambiguous stimulus groups yielded the 

following results:

(5) Interlingual activation of unprimed and primed ambiguous word translations

All the three unprimed ambiguous stimulus types (AINo, A2NcNo, & A2CNo), ie., 

those where the preprime and the L2 target referred to two different meanings of the 

ambiguous LI target, were contrasted with the respective primed type (A1 Yes, A2NcYes, 

& A2CYes). All the three comparisons showed that the unprimed and primed groups 

were processed with relatively equal ease. This result confirms that multiple meaning 

activation occurs cross-linguistically during bilingual processing of ambiguous LI 

stimuli, parallel to the result obtained in Experiment 1 (see also Section 2.3.6 for a 

discussion of previous monolingual results). If the unprimed meanings of the ambiguous 

words in LI had not been activated, their L2 counterparts would have shown significantly
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slower response times than those of the primed meanings. However, the L2 counterparts 

of the unprimed and primed meanings were processed with relatively equal ease, showing 

that the unprimed meanings had been activated along with the primed ones.

An argument parallel to that in Section 3.2.5 can be made here. As was shown in 

Section 2.3.6, ambiguity can be represented as mrralingual lexical feature overlap in 

terms of Kroll and De Groot’s distributed feature model (see Figures 2.3 & 2.4(b)). Such 

overlap causes multiple meaning activation in LI, after which L2 translations of both 

meanings are activated due to the interlingual conceptual feature overlap in the case of 

non-cognate translations and both lexical and conceptual overlap in the case of cognate 

translations.

(6) Unprimed cognate and non-cognate translations of ambiguous items

The A2CNo and AINo types were contrasted to see whether the cross-linguistic 

activation of the unprimed meaning is facilitated when this meaning is encoded as an L2 

cognate (as in A2CNo). Response times for the two groups were not significantly 

different, although they were faster for the A2CNo group, which can be explained by the 

additional processing advantage derived from shared lexical-level features.

(7-8) Ambiguous vs. non-ambiguous items

Finally, two comparisons were conducted to see whether non-ambiguous words are 

easier to process than ambiguous ones. The first comparison was drawn between regular 

translations and ambiguous LI words that have two non-cognate translations (the primed 

type, A1 Yes, was used to eliminate all the differences between the groups under 

comparison except for meaning ambiguity). Regular translation equivalents showed a

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



92

significant processing advantage. This confirms that unambiguous words are easier to 

process compared to ambiguous ones, a result that has been obtained in a number of 

monolingual studies (see Section 2.3.6). The second comparison was drawn between 

cognate translations (Cogn) and ambiguous cognates (again, the primed type, A2CYes, 

was used as the comparison group for the reasons given above). Regular, unambiguous 

cognates showed a processing advantage, corroborating the result obtained in the first 

comparison: the fewer meanings a word has, the easier it is to process.

Both of the above results would be expected based on the other results obtained in 

this and in the previous experiment, and also based on my proposed extension of Kroll 

and De Groot’s model (Sections 2.3.1 & 2.3.6). Since multiple meaning activation occurs 

for ambiguous words (see above), it would be reasonable to assume that a non-ambiguous 

word would facilitate its translation better because there would be no other items 

‘competing’ for activation.
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3.4 Russian-Ennlish Experiment 3; Off-Line Translation Recognition

(Proficiency Check)

3.4.1 Participants. Apparatus. Stimuli & Design

All Russian-English bilinguals who participated in Experiments 1 and 2 also 

participated in this experiment. The apparatus, stimuli and design were identical to those 

used in Experiment 2.

3.4.2 Procedure

The participants were tested individually in a normally lit room. They performed this 

task after they finished the second experiment and the recall task following it. The 

participants sat in front of a computer monitor at a comfortable reading distance. The 

instructions were presented to them in English on the computer screen. The participants 

were told that they were going to see word pairs on the screen, with both members of the 

pair appearing on the screen simultaneously. Each pair consisted of a real Russian and a 

real English word. The participants were instructed to read the word pairs and decide 

whether the pair members could ever be translations of each other by choosing one of the 

following four options: 1) “yes”; 2) “no”; 3) “unsure”; 4) “don’t know the English 

word”. They were instructed to make their judgments about translatability as general as 

possible. Different key color labels were used for each of the responses. In contrast to the 

previous task, the participants w oe instructed to take as much time as they needed to 

think over the answers and to make their responses as accurately as possible. Therefore,
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the hand they were using to provide the answers did not matter. Participants were given a 

legend showing the color labels corresponding to each of the answers, so that they did not 

have to memorize them. After a participant read the instructions, the experimenter drew 

his/her attention to the most important points once again, after which s/he had an 

opportunity to ask questions. There was no practice session before this experiment since 

it was conducted off-line.

The experiment consisted of 138 trials conducted in a single block and took about 

five minutes to complete.

Each trial started with a presentation of a fixation point (an asterisk) for 250 ms in 

the center of the screen, followed by a blank interstimulus interval that lasted 250 ms. 

Subsequently, the participant saw two words on the screen, one below the other: the 

Russian word was presented slightly above and the English word slightly below the 

center of the screen. The Russian word appeared in 48 TransCyrillic font, and the English 

word - in 48 Chicago font. Both words stayed on the screen until a decision was reached 

by the participant regarding their translatability. There was a blank interval of 250 ms 

before the start of the following trial

3.43 Results and Discussion

Mean response accuracy on this proficiency task was calculated individually for each 

participant in the experiment to make sure that the participants’ self-ratings given in the 

Language Background Questionnaire were trustworthy. The accuracy score for each 

participant is given in Table 3.8 below.
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Table 3.8 Proficiency Check (R-E):

Mean Response Accuracy (%  Correct) by Subject

Participant # Response Accuracy 
(% Correct)

Participant # Response Accuracy 
(% Correct)

1. 89 20. 81
2. 96 21. 76
3. 77 22. 78
4. 88 23. 94
5. 83 24. 84
6. 85 25. 84
7. 90 26. 82
8. 84 27. 89
9. 90 28. 74
10. 84 29. 72
11. 91 30. 87
12. 90 31. 88
13. 89 32. 87
14. 89 33. 83
15. 87 34. 75
16. 90 35. 87
17. 93 36. 95
18. 79 37. 73
19. 91 38. 93

The above scores suggest that that the self-ratings provided by the participants on the 

Language Background Questionnaire are indeed trustworthy for the purposes of this 

study25.

Response accuracy (expressed in percent of correct responses) was also calculated 

for each stimulus type. The numbers are given in Tables 3.9 and 3.10 below (the 

percentage of “unsure” responses is also given).

25 The average proportion of “don’t know the English word” responses was 1.8%.
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Table 3.9 Proficiency Check (R-E). Response Accuracy

as a Function of Stimulus Type. “YES” responses

Stimulus Type Example % Correct % Unsure
1. Translation Equivalents oiiiHfiica -  

mistake
97.9 0.53

2. Cognates (Cogn) cetcper -secret 99.1 1.15
4. False Fiiends with Real 

Translations (FfTr)
6 arnon -  loaf 85.3 8.95

7. Ambiguousl (XI, x2) 
with Translation of XI 
(AlYes)

X3UK (preprimed 
by pom) -  
TONGUE

87.3 2.63

8. Ambiguousl (XI, x2) 
with Translation of x2 
(AINo)

X3biK (preprimed 
by pom) -  
language

96.8 0.00

9. Ambiguous 2 (Yl, y2) 
with Cognate Yl 
(A2CYes)

POMOH
(preprimed by 
JtjoGoeb) -  
ROMANCE

88.8 3.42

10. Ambiguous 2 (Yl, y2) 
with Translation of y2 
(A2NcNo)

poMan 
(preprimed by 
JtioGoeb) -  novel

86.9 7.37

11. Ambiguous 2 (yl, Y2) 
with Cognate yl 
(A2CNo)

atcujux 
(preprimed by 
Kopnopamx) -  
action

82.3 3.42

12. Ambiguous 2 (yl, Y2) 
with Translation of Y2 
(A2NcYes)

anuux 
(preprimed by 
tcopnopawx) -  
SHARE

79.2 5.26

Table 3.10 Proficiency Check (R-E). Response Accuracy

as a Function of Stimulus Type. “NO” responses

Response Accuracy (% Correct)
Stimulus Type Example % Correa % Unsure

3. False Friends (FfFf) 6amoH -baton 67.9 16.32
5. Phonologically Similar 

Words (PhSim)
cok -  sock 93.5 3.16

6. Unrelated Words eemep -snake 96.7 1.72
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As can be seen from Table 3.10, false friends represented the biggest problem for the 

participants: this stimulus group has the lowest accuracy score and the highest 

percentage of “unsure” responses. This result is not surprising: it is well known that faux 

amis are a major source of errors among unbalanced bilinguals/second language learners. 

Also, the fact that on this task, the participants were given the option of answering 

“unsure” may have decreased the accuracy rate. The above results for false friends agree 

with those produced in the two online experiments and with other experiments in the 

literature (Section 2.3.4) where it has been shown that on translation recognition tasks, 

bilinguals are biased to respond “yes” to stimuli that sound or look the same and “no” to 

those that do not.
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3.5 Summary of the Russian-English Experiments

The purpose of this part of the study was to examine word-type effects in the lexical 

processing of advanced Russian-English bilinguals and to uncover the combinations of 

elements at the conceptual and lexical levels of representation that contribute to a greater 

degree of interlingual activation. In addition to examining the role of semantic and 

phonological variables, these experiments allowed me to study the effect of script 

difference on bilingual lexical processing and to relate it to the previous results obtained 

for same-script bilinguals, as well as to those obtained in the French-English experiments 

below (see Chapter 5 for a general discussion).

The above objectives were achieved by comparing priming effects and translation 

recognition response times for various stimulus groups in the two on-line experiments 

reported above. The similarities and differences between the results of the priming and 

translation recognition experiments are summarized in Table 3.11 below:

Table 3.11 Russian-English Experiments 1 & 2: Results Compared

Experiment Comparison 
of ResultsPrimed Lexical Decision Translation Recognition

Cognates were processed faster 
than non-cognate translations

Cognates were processed faster 
than non-cognate translations

Similar

Cognates were easier to process 
compared to false friends

N/A N/A

False friends were processed faster 
compared to a potential false 
friend with its real translation 
(difference not significant)

N/A N/A

Processing advantage of regular 
translation equivalents over those 
that have a potential false friend

Processing advantage of regular 
translation equivalents over 
those that have a potential false 
friend

Similar
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False friends were processed faster 
than unrelated words

False friends were processed 
slower than unrelated words

Different

No difference between 
phonologically similar and 
unrelated words

Phonologically similar items 
were processed slower than 
unrelated words (difference not 
significant)

Similar

Cross-linguistic multiple meaning 
activation for ambiguous words

Cross-linguistic multiple 
meaning activation for 
ambiguous words

Similar

Cross-linguistic activation of the 
unprimed ambiguous word 
meaning occurs easier when L2 
expresses it in a cognate

Cross-linguistic activation of the 
unprimed ambiguous word 
meaning occurs easier when L2 
expresses it in a cognate 
(difference not significant)

Different

Ambiguity does not provide a 
processing advantage

Non-ambiguous words have a 
processing advantage compared 
to ambiguous words

Similar

On both tasks, shared conceptual and lexical features resulted in interlingual 

activation. It is especially important to note that interlingual facilitation occurred despite 

the fact that the participants' two languages use different scripts. Such a difference did 

not prevent LI words from activating related lexical items in L2. An interlingual priming 

effect was obtained for all the stimulus types that show conceptual feature overlap, while 

there was no facilitation for the semantically unrelated stimulus types (unrelated and 

phonologically similar words). A priming effect was also obtained for items that show 

lexical feature/form overlap (false friends), as well as for those sharing representational 

elements at both levels (cognates).

Overall, the two experiments demonstrated that bilingual lexical processing is 

affected by word type (Le., by how form is mapped onto meaning in the two languages). 

Different feature combinations at the conceptual and lexical level result in varying 

degrees of processing difficulty in terms of Kroll & De Groot’s distributed 

lexical/conceptual feature model
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The Russian-English experiments have revealed the following five major tendencies 

regarding  word-type effects in bilingual lexical processing:

1) Both interlingual conceptual and lexical feature overlap (i.e., meaning and form 

similarity) facilitate bilingual processing.

2) On both experimental tasks, items that show lexical in addition to conceptual 

feature overlap have a processing advantage.

3) Spreading activation from an LI to an L2 word caused by lexical feature overlap 

may slow down the activation of its true L2 translation equivalent, Le., interfere with 

the activation of a link based on conceptual overlap.

4) Both meanings of an ambiguous word are activated no matter which of them was 

primed, and this multiple meaning activation spreads across the language barrier, 

resulting in the activation of both translations in the second language.

5) Greater interlingual activation results from semantically unambiguous words than 

from ambiguous ones.

Overall, the results suggest that bilingual lexical processing is not fundamentally 

different from monolingual processing, reflecting the fact that both bilingual and 

monolingual lexicons are structured along the lines of form and meaning similarity, with 

words connected in a single cross-referenced network, no matter whether they are words 

of one or two languages. Most importantly, script does not seem to be a basis for 

language separation in bilinguals. For different-script bilinguals who participated in this 

study, words in one language facilitated the processing of related words in the second 

language, despite the fact that the two languages do not share orthography. Finally, the
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lexicon of each, bilingual is non-uniform, since representations may be shared to a greater 

or lesser extent depending on the interlingual word type, as can be seen from the 

processing differences reported in this chapter.
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CHAPTER FOUR 

FRENCH-ENGLISH EXPERIMENTS

4.1 Introduction

The design and procedure for the French-English experiments were largely parallel 

to those of the Russian-English experiments described in Chapter 3.

All French-English experiments were run in a single session that lasted between 45 

and 55 minutes for most participants. Each participant performed the experiments and 

additional tasks in the following order:

Experiment l26 (Cross-Linguistic Priming with Lexical Decision) 20-25 min

Recall Task 1 2-3 min

Language Background Questionnaire 3-5 min

Experiment 2 (On-line Translation Recognition) 7-10 min

Recall Task 2 2-3 min

Experiment 3 (Off-line Translation Recognition/Proficiency Check) 5-6 min

4.2 French-English Experiment 1: Cross-Linguistic Priming with Lexical Decision

4.2.1 Participants

Thirty-four educated adult French-English bilinguals participated in the experiment 

and were paid a nominal fee in exchange for their participation. All the participants had

26 hi this chapter. Experiments 1,2, & 3 refer to the French-English experiments, unless explicit reference 
is made to the Russian-English experiments.
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French as their LI. All of them can be described as French-dominant bilinguals currently 

residing in Montreal, Quebec, Canada and using both French and English in various 

situations. Most of the participants were university students. In order to collect 

information about the participants, a Language Background Questionnaire (Appendix B) 

was administered between the experimental tasks. The Questionnaire responses revealed 

that while all of the participants used both French and English on a daily basis, most of 

the participants spoke French (their LI) at home, similar to the Russian-English group. 

About half of them used their LI at work and the other half used English (L2) or both, 

whereas in the Russian-English group, most of the participants reported using L2 at work. 

In social situations, both languages were used, although French was used somewhat more 

frequently than English. The average starting age for learning English was 9 (as 

compared to 12 for the Russian group). Most of the participants had spent some time 

learning English in a classroom setting (x years = 7, the same as for the Russian-English

group). The average number of years spent by the participants in an English-speaking 

environment was 3 years (5 years for the Russian group). On the seven-point proficiency 

scale, all participants rated their overall English language proficiency as five or higher. 

When asked how often they came across an unfamiliar L2 (English) word, most of the 

participants indicated “rarely” or “sometimes” (similar to the Russian group). In order to 

check for possible LI attrition, participants were also asked how often they forgot LI 

words and their meanings. Most of the participants also answered “rarely” or 

“sometimes”.

Based on the above information, these participants may be classified as “advanced 

bilinguals” although, as was mentioned in the previous chapter, there are divergent

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



104

definitions and classifications of bilinguals (see Grosjean (1997) for a discussion). As 

can be seen from the above, the French-English participant group is comparable to the 

Russian-English group in most respects. It appears that the few differences that do exist 

between these two groups of bilinguals, such as wider LI use at work by the French 

group, result from the fact that the French-English participants are living in a 

predominantly LI environment, while the Russian-English ones are living in an L2 

environment. The other differences seem to balance each other out: the average age for 

starting L2 learning was a bit younger for the French-English participants, but the 

Russian-English participants had spent more time living in the L2 environment.

4.2.2 Apparatus

The French-English testing, conducted at the University of Montreal, employed the 

identical apparatus as that used in the Russian-English experiments (see Section 3.2.2).

4.23 Stimuli and Design

The 12 stimulus categories that formed the core of the experiment were almost 

identical to the ones used in the Russian-English experiments (see Sections 2.4.2 and 

3.2.3).27

27 hi these experiments, an additional group of ‘identical’ cognates, different from regular cognates in that 
their spelling in LI andL2 is identical, was included (it was impossible to include this group in the 
Russian-English experiments because of the different scripts).
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These basic stimulus types are summarized again in Table 4.1. The character “+” 

stands for meaning/form similarity, and stands for meaning/form difference. Question 

marks indicate problematic cases. The contextually primed meanings of homophones are 

capitalized.

Table 4.1 Basic Stimulus Types (French-English)

L I  (FRENCH) L 2 (ENGLISH) Form Mean
ing

Abbre
viation

1. Translation Equivalent 
pont -  ‘bridge’

Translation Equivalent 
bridge

- + TrEq

2. Cognate 
tulipe -  ‘tulip’

Cognate
tulip

+ + Cogn

2a. Identical Cognate 
jungle -  ‘jungle’

Identical Cognate 
jungle

+ + Cognld

3,4. False Friend 
pain -  ‘bread’

False Friend 
pain

Translation Equivalent 
bread

+ -(?) FfFf

- + FfTr

5. Phonologically Similar 
sac -  ‘bag’

Phonologically Similar 
suck

+(?) - PhSim

6. Any word 
poumon -  ‘lung’

Non-translation
stick

- - Unrel

7,8. Ambiguousl (XI, x2) 
livre ‘book/pound’ -  

preprimed by manuscrit 
‘manuscript’

Translation of (XI) 
BOOK 

Translation of (x2) 
pound

- + AlYes

- +(?) AINo

9,10. Ambiguous 2a (Yl, y2) 
mille ‘mile/thousand’ -  
preprimed by kilometre 

‘kilometer’

Cognate (Yl) 
MILE 

Translation of (y2) 
thousand

+ + A2CYes

- +(?) A2NcNo

11,12. Ambiguous 2b (yl, Y2) 
mille ‘mile/thousand’ -  
preprimed by chiffre 

‘number’

Cognate (yl) 
mile

Translation of (Y2) 
THOUSAND

+ +(?) A2CNo

- + A2NcYes

As in the previous experiments, the English targets were all balanced for frequency 

across the groups, according to Kucera and Francis (1967).
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Again, the experiment employed the triplet methodology. In order to bias the 

participant’s reading of an LI homophone toward one of its meanings (Le., in order to 

create an appropriate/primed or inappropriate/unprimed context), an LI “preprime” was 

presented before each stimulus pair. For example, a participant saw the sequence [chiffre 

(‘number’) -  mille (‘mile/thousand’) -  thousand], in which case the English translation 

and the French preprime refer to the same meaning of the ambiguous French word. In 

order to bias the reading of the ambiguous word toward a different meaning, the French 

preprime would have to be replaced, for example, by kilometre (‘kilometer’). In order to 

conceal the above from the participants, all types of stimulus pairs were preceded by LI 

preprimes, Le., on every trial, a word triplet was presented.

In order to select preprimes for the basic stimulus groups, a semantic relatedness 

judgment task was administered to ten monolingual French speakers in Montreal, 

Quebec, using a procedure identical to that employed in the Russian-English 

experiments.

Similarly, all other aspects of stimulus construction (e.g., the baseline and foil 

groups) were identical to the Russian-English priming experiment.

These procedures resulted in the following major stimulus groups:

1) Basic stimulus groups:

• 13 types

• Types 1-4,7-12:10 pairs each

• Type 5: 8 pairs

• Type 6:30 pairs
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2) Baseline groups:

• 13 types

• Types 1-4,7-12:10 pairs each

• Type 5: 8 pairs

• Type 6:30 pairs

3) Foils:

• Nonsense Ll/Nonsense L2:98 pairs

• Real Ll/Nonsense L2:98 pairs

Not all the words in the basic and baseline stimulus groups were seen by each 

participant. The participants were subdivided into 2 subgroups (Versions A & B) in order 

to prevent the same bilingual from seeing the same stimulus word in two different basic 

conditions (Le., stimulus groups (3,4), (7,8), (9,10), (11,12) in Table 4.1 above).

4.2.4 Procedure

In order to maximize comparability across the Russian-English and French-English 

studies, the identical procedure was used in this priming experiment28.

“  The addition of ‘identical cognates’ resulted in an increase of trials to 392 in this experiment An 
additional rest break was also included. The experiment took about 20-23 minutes to complete.
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4.2.5 Results and Discussion

The data from all 34 participants in the experiment were analyzed using the two-way 

analysis of variance option of the SygmaStat statistical package. For each subject, mean 

response times for each basic stimulus type were calculated for the primed and unprimed 

(baseline) conditions. All incorrect responses were excluded from those calculations, as 

well as all the responses beyond two standard deviations from the grand mean (calculated 

for all subjects for all pairs with real English targets). A 2-by-13 repeated measures 

ANOVA was performed on those values. Both stimulus type (13 types) and presentation 

condition (primed vs. unprimed) were treated as within-subjects variables in the subjects 

analysis. In addition, an items analysis was performed, where means for individual items 

were calculated for both primed and unprimed conditions, and a 2-by-13 ANOVA was 

done on those values. Again, all incorrect responses were excluded when calculating the 

means, along with all the responses that were greater than two standard deviations from 

the grand mean. In this analysis, stimulus type was treated as a between-items factor, and 

priming condition was a within-items factor. The mean values used in the subject-based 

and item-based analyses are presented in Table 4.2 below.
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Table 4.2n Experiment 1 (F-E30): Lexical Decision. Mean Response Time and Priming Effect

as a Function of Stimulus Type and Priming Condition

Response Times, ms 
(subject-based)

Response Times, ms 
(item-based)

Priming
E ffec t'32

Stimulus Type Example Unprimed Primed Unprimed Primed subject-
based

item-
based

1. Translation Equivalents 
(TrEq)

pont -  bridge 630.0 585.0 629.0 585.4 45.0* 43.6*

2. Cognates
(Cogn)

tulipe -  tulip 649.5 610.8 647.7 606.8 38.7* 40.9*

3. Identical Cognates 
(Cognld)

jungle -  jungle 619.2 578.6 614.2 572.9 40.6* 41.3*

3. False Friends 
(FfFf)

pain -  pain 638.0 606.0 629.4 595.7 32.0 33.7

4. False Friends with Real Translations 
(FfTr)

pain -  bread 658.0 615.9 658.5 618.0 42.1* 40.5*

5. Phonologically Similar Words 
(PhSim)

sac -  suck 650.8 669.0 651.4 666.6 -18.2 -15.2

6. Unrelated Words 
(Unrel)

poumon -  stick 639.6 641.6 639.1 639.5 -2.0 -.4

29 As before, the contextually primed meanings of ambiguous words are capitalized.
10 French-English
31 The priming effect was calculated by subtracting the RT in the primed condition from that in the unprimed condition. _
32 Cases where the priming effect reached statistical significance (p<0.05) are marked with an asterisk. S
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7. Ambiguousl (XI, x2) with 
Translation of XI 
(AlYes)

livre (preprimed by 
manuscrit) -  BOOK

653.0 624.8 663.0 642.8 28.2 20.2

8. Ambiguousl (XI, x2) with 
Translation of x2 
(AINo)

livre (preprimed by 
manuscrit) -  pound

623.8 602.4 633.2 601.7 21.4 31.5

9. Ambiguous 2 (Yl, y2) with Cognate 
Y1
(A2CYes)

mille (preprimed by 
kilometre) -  MILE

653.2 591.6 642.2 587.2 61.6* 55.0*

10. Ambiguous 2 (Yl, y2) with 
Translation of y2 
(A2NcNo)

mille (preprimed by 
kilometre) -  thousand

645,0 629.8 644.1 630.4 15.2 13.7

11. Ambiguous 2 (yl, Y2) with Cognate
yi
(A2CNo)

mille (preprimed by 
chiffre) -  mile

637.9 612.4 634.7 601.4 25.5 33.3

12. Ambiguous 2 (yl, Y2) with 
Translation of Y2 
(A2NcYes)

mille (preprimed by 
chiffre)-THOUSAND

647.1 620.7 644.5 616.8 26.4 27.7

O



I l l

Overall, cross-linguistic priming was observed. The main effect of priming was 

significant, Fi (1,33) =46.6, p<0.01 and F2 (1,262) = 20.7, p<0.01, where Ft refers to 

the subjects analysis and F2 refers to the items analysis. For many of the related stimulus 

types, the priming effect reached statistical significance (see Table 4.2 above and Figure

4.1 below). This indicates that the paradigm employed in the experiment was reliable.

900 - 

850 - 

800 - 

750 - 

7 0 0 - 

650 •

600 •

550-
Unprimed Primed

Figure 4.1 Overall Priming Effect (F-E): Related vs. Unrelated Stimulus Types

The main effect of stimulus type was also significant, Ft (12,396) =4.8, p<0.01 and 

F2 (12,262) = 2.5, p<0.01. The priming effect obtained for individual stimulus groups is 

represented in the bar graph in Figure 4.2 below. The individual planned comparisons 

will be discussed in detail below.

Unrelated
Related
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51.TrEq 
■2. Cogn 
■3. Cognld 
□4. FfFf 
■5. FfTr 
B6. PhSim 
5 7 . Unrel 
■  8. AlYes
□ 9.A1NO
010. A2CYes
011. A2NcNo
□ 12.A2CNO
□ 13. A2NcYes

Figure 4.2 Priming Effect and Stimulus Type (F-E)

There was no significant interaction between the priming and stimulus type variables 

(although it was close to significance on the subjects analysis, with Ft (12,396) = 1.7, 

p=0.07).

The specific hypotheses that were previously formulated (Section 2.4.3) were tested 

by looking at a priori contrasts in the data. For all the planned comparisons, subject- 

based t-tests were conducted. The results of those tests are presented in Table 4.3 

below.33-34

33 The results are based on the data supplied by all 34 participants.
34 Hypothesis (3) is specific to the Ffench-English experiments since it can only be tested for same-script 
languages.
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Table 4.3 Experiment 1 (F-E): Primed Lexical Decision. Summary of Planned Pairwise Comparisons

# Question Test Type 
(‘a* in graphs)

Control Type 
(‘b* in graphs)

Result 
(response times)

I. Does overlap at the lexical feature level give 
cognates a processing advantage compared to 
non-cognate translations?

Cognates & Identical 
Cognates 
(Cogn & Cognld) 
tulipe -  tulip 
jungle -  jungle

Translation Equivalents 
(TrEq)
pont -  bridge

BT ■
a b

NO
2. Does interlingual overlap at the lexical level 

give false friends a processing advantage 
similar to that for cognates?

(i) Cognates 
(Cogn) 
tulipe -  tulip

(ii) Identical Cognates 
(Cognld)
jungle -  jungle

False Friends 
(FfFf) 
pain -  pain

False Friends 
(FfFl) 
pain -  pain

RT

YES

HT

I I
a

®l
b

NO

a b

*1X0.05
3. For lexical items that exhibit overlap at both 

the conceptual and lexical level, does it 
matter whether the latter includes identical 
orthography?

Identical Cognates 
(Cognld) 
jungle -jungle

Cognates 
(Cogn) 
tulipe -  tulip

FT n1
a b

YES *p<0.01
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4 . Does lexical feature overlap result in the 
same degree of interlingual activation (IA) as 
conceptual overlap? (i.e., are a word’s false 
friend and its true translation activated with 
equal ease?)

False Friends 
(FfFf)

pain -  pain

False Friend in LI and 
its real L2 Translation 
(FfTr)
pain -  bread

m

YES

H R
■ b

5. Is interlingual activation based on conceptual 
feature overlap inhibited when there is a 
competing candidate based on the lexical 
feature overlap? (i.e., is IA between a word 
& its translation equivalent increased when 
the word does not have any “false friends’’?)

Translation
Equivalents
(TrEq)
pont -  bridge

False Friend in LI and 
its real L2 Translation 
(FfTr)
pain -  bread

FTT

YES

i R
a b

*p < 0 .05
6. Can lexical feature overlap alone result in 

interlingual activation?
False Friends 
(FfFf) 
pa in -pa in

Non-Translations
(Unrel)
poumon -  stick

FTT

YES

■ M
■ b

* p < 0 .0 5

7 . Is there a processing difference between 
unrelated items and words that show some 
degree of phonological overlap?

Phonologically Similar
(PhSim)
sac -  suck

Non-Translations
(Unrel)
poumon -  stick

R T

YES

I D
■ b

*d< 0 .0 5



Is multiple meaning activation carried over 
across languages?
(if 'yes', this would also be evidence for 
multiple activation in LI)

Ambiguous LI Words 
& Contextually 
Unprimed L2 
Translations (AINo, 
A2NcNo, A2CNo):
1) livre-pound, 

preprimed by 
manuscrit

2) mille - thousand, 
preprimed by 
kilomitre

3) mille -mile, 
preprimed by 
chiffre

Non-Translations
(Unrel)
poumon -  stick

YES

RT

•  b

*p<0.01

RT AA
a b

a b

*p<0.05
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9. Is IA of the contextually unprimed 
ambiguous word meaning more likely to 
occur when there is interlingual lexical 
feature overlap (i.e., when L2 expresses this 
meaning in a cognate)?

Ambiguous LI Word 
& Contextually 
Unprimed L2 Cognate 
Translation (A2CNo) 
mille (preprimed by 
chiffre) -  mile

Ambiguous LI Word & 
Contextually Unprimed 
L2 Translation 
(AINo)
livre (preprimed by 
manuscrit) -  pound

RT

NO

II
i  b

10. Is there an ambiguity disadvantage effect for 
items that show interlingual conceptual 
overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Translation 
(AlYes)
livre (preprimed by 
manuscrit) -  BOOK

Translation Equivalents 
(TrEq)
pont -  bridge RT

YES

■m
a b

*p<0.01
11. Is there an ambiguity disadvantage effect for 

items that show both interlingual conceptual 
and lexical overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Cognate 
Translation (A2CYes) 
mille (preprimed by 
kilometre) -  MILE

Cognates & Identical 
Cognates 
(Cogn & Cognld) 
tulipe -  tulip 
jungle -  jungle

RT j

NO

a b

o \
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As can be seen from Table 4.3, planned comparisons showed the following results35:

fl) Cognate vs. non-cognate translations

A significant priming effect was obtained in this experiment for both cognate and 

non-cognate translations. However, the former did not show a processing advantage, 

contrary to what would be expected based on most previous research into cognate 

processing (Section 2.3.3). Lexical level overlap in addition to conceptual overlap did not 

seem to result in a processing advantage. However, identical cognates (those with 

completely similar spellings), when analyzed as a separate group, showed somewhat 

faster response times compared to non-cognate translations, although the difference was 

not statistically significant.

(2) Cognates vs. false friends

The two cognate groups also produced different patterns of results when they were 

compared with pseudocognates (false friends). Both cognates and false friends show 

overlap at the lexical level, but false friends, unlike cognates, have no overlap at the 

conceptual level, which should presumably give the true cognates a processing 

advantage. This is what was observed when identical cognates were compared with false 

friends: the former were easier to process. However, for non-identical cognates (those 

showing slight differences in spelling across languages), no processing advantage 

compared to false friends was obtained. This result finds support in a previous study by 

Gerard and Scarborough (1989) who found similar-sized priming effects for cognates and

35 The reader is referred back to Figures 2.4(a) and 2.4(b) in Chapter 2 for the schematic representations of 
the different stimulus types.
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false Mends. In same-script languages, lexical level overlap seems to be a powerful 

factor even in the absence of conceptual overlap, which is reflected in the priming effect 

and relatively fast response times obtained for false Mends (as in most of the previous 

same-script studies described in Section 2.3.4).

(3) Orthographicallv identical and non-identical cognates

The two comparisons described above underscore another issue: when conducting 

experiments on same-script bilingual lexical processing, it is important to distinguish 

between two types of cognates, those having identical orthography and those showing 

slight orthographic differences (e.g., the presence of an accent in the case of French). The 

two cognate groups have yielded different patterns of results in this cross-linguistic 

priming experiment. A direct comparison of these two groups has shown a significant 

processing advantage for identical cognates (see Hypothesis 3 in Table 4.3), which may 

be attributable to a more complete overlap of orthographic features in such words.

(4) False Mends vs. true translations

The effect of lexical level overlap on interlingual lexical activation in same-script 

bilinguals is further emphasized in another comparison involving false Mends. When the 

same item shows conceptual-feature overlap with one L2 item and lexical-feature overlap 

with another, the former does not seem to take the upper hand in processing. This 

becomes evident in the comparison of false Mends with stimulus pairs that consisted of a 

potential false Mend and its real L2 translation equivalent (FfFf & FfTr). Processing 

times for these groups were not significantly different, while one would have expected 

the latter to show an advantage over the former due to the similarity in meaning. This
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comparison shows that similarity in meaning does not always win out over similarity in 

form. Presumably, the link between the LI word and an L2 word that is not its translation 

but has the same form (ie., a false friend) cannot be shut off, inhibiting the processing of 

the true translation equivalent that is different in form (see also (5) below). Such links 

based on lexical feature overlap must be very strong since the participants were advanced 

bilinguals who knew the true word meanings (the accuracy rates were 87 per cent for the 

FfFf group and 97 per cent for the FfTr group36), but were nevertheless unable to shut off 

the ‘wrong’ form-based link. The above resulted in the interlingual priming effect for 

both the false friend and the true translation equivalent. To the best of my knowledge, 

previous studies have not looked into this type of comparison.

(5) Translation equivalents with and without false friends

The above reasoning finds support in the comparison between pairs consisting of a 

potential false friend with its real translation and those consisting of regular translation 

equivalents (FfTr and TrEq). The results show that a word facilitates its translation better 

if there are no ‘competitors’, Le., potential false friends in the L2. Although both of the 

above stimulus types can be classified as “translations”, Le., words that are similar in 

meaning but different in form, regular translation equivalents showed a processing 

advantage that was statistically significant. Again, the phonologically- and 

orthographically-based links between the LI word and an L2 word that is similar in form 

(Le., a false friend) is activated and acts to inhibit the processing of the true translation. 

There is no such inhibition in the case of regular translation equivalents, which results in

36 It should be noted, however, that the conclusions reported here are based on the correct responses only.
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a processing advantage. Again, as was the case in the previous comparison, conceptual- 

level processing is slowed down as a result of interlingual activation at the lexical feature 

level.

(6) False friends vs. unrelated items

Finally, false friends showed faster processing times when compared with unrelated 

words. Although both of these word types are different at the conceptual level, lexical 

feature overlap (orthographic and phonological in the case of French and English) gives 

false friends a processing advantage. This is in line with the other results described above 

and with previous studies (Section 2.3.4). Also, as was mentioned above, a priming effect 

was obtained for false friends but, naturally, not for unrelated items. This pattern of 

results shows that lexical feature overlap alone is sufficient to generate interlingual 

activation in bilinguals, as similar-sounding items have been shown to prime each other 

monolingually (Section 2.1).

(7) “Phonologically similar” items

Contrary to what was expected, phonologically similar words (see operational 

definition in Section 2.4.2) showed slower response times compared to unrelated items. 

This result is puzzling and does not suggest an obvious explanation, especially in the 

light of the previous comparison that showed a processing advantage of false friends over 

unrelated items. It could be the case that orthographic interference is taking place in the 

case of phonologically similar items: these words show phonological but very little
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orthographic overlap, which may cause inhibition on a visual task like the one employed 

in the present experiment37.

It should also be noted that the representations of false friends and phonologically 

similar items in bilinguals are different in nature. Although originally, false friends were 

operationally defined as items that show lexical but not conceptual overlap (Section 

2.4.2), it may well be the case that there is a certain degree of conceptual overlap between 

such items. Bilinguals may create ‘false’ semantic links between lexically-linked items of 

the two languages. In fact, this may well be the criterion for labeling a pair of words as 

‘false friends’ (for a more complete discussion of this issue, see Section 5.3.3 of the final 

chapter).

Planned comparisons conducted for the ambiguous stimulus groups yielded the 

following results:

(8) Interlingual activation of unprimed ambiguous word translations

The three unprimed ambiguous stimulus types (AINo, A2NcNo, & A2CNo), i.e„ 

those with the LI preprime and the L2 target referring to two different meanings of the 

ambiguous LI prime, were individually contrasted with the unrelated stimulus group. The 

comparisons showed that the unprimed ambiguous groups were easier to process than 

unrelated stimuli The difference was statistically significant for AINo and A2CNo. 

These results are important since they confirm that multiple meaning activation occurs 

cross-linguistically during bilingual processing of ambiguous LI stimuli. If the unprimed 

meanings of the ambiguous words in LI had not been activated, their L2 counterparts

37 This hypothesis may be tested in an auditory primed lexical decision task.
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would have shown no difference from unrelated stimuli in terms of processing time. 

However, such counterparts of the unprimed meanings were processed faster than 

unrelated words, showing that those meanings had been activated along with the primed 

ones.

As was discussed in Section 2.3.6, ambiguity can be represented as mrralingual 

lexical feature overlap in terms of Kroll and De Groot’s distributed feature model (see 

Figures 2.3 & 2.4(b)). Such overlap causes multiple meaning activation in LI, after 

which L2 translations of both meanings are activated due to the interlingual conceptual 

feature overlap in the case of non-cognate translations and both lexical and conceptual 

overlap in the case of cognate translations.

(9) Unprimed cognate and non-cognate translations of ambiguous items

The unprimed meaning of an ambiguous word was not easier to activate when this 

meaning was encoded as an L2 cognate. This follows from the contrast between the 

A2CNo and AINo types, their only difference being that the former is a cognate 

translation of the unprimed meaning and the latter is a non-cognate. No significant 

difference in processing times for these two word types was observed.

(10-11) Amhiguous vs. non-ambipuous items

Finally, two comparisons were conducted to see whether non-ambiguous words were 

easier for bilinguals to process than ambiguous ones.
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The first comparison was drawn between regular translations and ambiguous LI 

words that have two non-cognate translations (the primed type, A1 Yes, was used to 

eliminate all the differences between the groups under comparison except for meaning 

ambiguity). Regular unambiguous translations received significantly faster response 

times, corroborating the result obtained in some previous monolingual studies (see 

Section 2.3.6) that the fewer meanings a word has, the easier it is to process. This is the 

outcome that would be expected based on the other results obtained in this experiment 

and based on my proposed extension of Kroll and De Groot’s model (Sections 2.3.1 & 

2.3.6). Since multiple meaning activation occurs for ambiguous words (see above), it 

would be reasonable to assume that a non-ambiguous word would facilitate its translation 

better because there would be no other items ‘competing’ to get activated.

However, a similar advantage for unambiguous items was not obtained in the second 

comparison that was conducted between cognate translations (Cogn) and “ambiguous” 

cognates (again, the primed type, A2CYes, was used as the comparison group for the 

reasons given above). There was no significant difference in processing times for the two 

stimulus types, showing that in this case, ambiguity was neither an advantage nor a 

disadvantage for bilingual lexical processing.

Overall, it can be concluded from the above two comparisons that unambiguous 

words were processed with either equal or greater ease compared to ambiguous items, 

Le., in either case, ambiguity did not result in a  processing advantage.
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4 3  French-English Experiment 2; Translation Recognition

43.1 Participants

All French-English bilinguals who participated in Experiment 1 also participated in 

this experiment.

4 3 3  Apparatus

The apparatus was identical to that used in the previous experiment.

4 3 3  Stimuli and Design

The same basic stimulus groups that were used in Experiment 1 were also used in 

this experiment. These basic stimulus types are summarized in Table 4.4 (repeated from 

Table 4.1 for convenience). The character stands for meaning/form similarity, and 

“ stands for meaning/form difference. Question marks indicate problematic cases. The 

contextually primed meanings of homophones are capitalized.
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Table 4.4 Basic Stimulus Types (French-English)

L I  (FRENCH) L 2 (ENGLISH) Form Mean
ing

Abbre
viation

1. Translation Equivalent 
p o m -  ‘bridge’

Translation Equivalent 
bridge

- + TrEq

2. Cognate 
tulipe -  ‘tulip’

Cognate
tulip

+ + Cogn

2a. Identical Cognate 
jungle -  ‘jungle’

Identical Cognate 
jungle

+ + Cognld

3,4. False Friend 
pain -  ‘bread’

False Friend 
pain

Translation Equivalent 
bread

+ -(?) FfFf

- + FfTr

5. Phonologically Similar 
sac -  ‘bag’

Phonologically Similar 
suck

+(?) - PhSim

6. Any word 
poumon -  ‘lung’

Non-translation
stick

- - Unrel

7,8. Ambiguousl (XI, x2) 
livre ‘book/pound’ -  

preprimed by manuscrit 
‘manuscript’

Translation of (XI) 
BOOK 

Translation of (x2) 
pound

- + AlYes

- +(?) AINo

9,10. Ambiguous 2a (Yl, y2) 
mille ‘mile/thousand’ -  
preprimed by kilometre 

‘kilometer’

Cognate (Yl) 
MILE 

Translation of (y2) 
thousand

+ + A2CYes

- +(?) A2NcNo

11,12. Ambiguous 2b (yl, Y2) 
mille ‘mile/thousand’ -  
preprimed by chiffre 

‘number’

Cognate (yl) 
mile

Translation of (Y2) 
THOUSAND

+ +(?) A2CNo

- + A2NcYes

The frequency balancing was identical to that employed in Experiment 1. 

Overall, there were 13 basic stimulus groups in this experiment, each of which 

contained the following numbers of item pairs (see Table 4.4 above):

• Types 1-4: 10 pairs each

• Type 5: 8 pairs
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•  Type 6: 56 pairs38

•  Types 7-12: 10 pairs each

Similar to Experiment 1, not all the stimuli were seen by each participant. The 

participants were subdivided into 2 subgroups (Versions A & B) in order to prevent the 

same bilingual from seeing the same stimulus word in two different conditions (Le., 

stimulus groups (3,4), (7,8), (9,10), (11,12) in Table 4.4).

43.4 Procedure

The participants performed this task after completing the first experiment as well as 

the recall task following that experiment and after filling out the Language Background 

Questionnaire. The procedure employed in this experiment was identical to that used in 

Experiment 1, with the following two exceptions:

(1) The participants’ task was different. They were instructed to decide whether 

words 2 and 3 in each trial could ever be translations of each other by pushing 

the “yes” (?/) or “no” (z) button on the keyboard. The participants were asked to 

make their judgments about translatability as general as possible. Similar to 

Experiment 1, the words in each trial were presented consecutively, and the last 

word stayed on the screen until a decision was made by the bilinguaL

(2) Since real words only were used in this experiment, the number of trials could be 

reduced. The experiment consisted of 124 trials conducted in a single block and 

took about seven minutes to complete.

3S The number of items in the unrelated stimulus group had to be increased to 56 in order to balance the
number of "yes” and “no” responses in the experiment

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



127

43.5 Results and Discussion

An analysis of subject-wise response latency and accuracy resulted in the inclusion 

of the data supplied by all 34 participants.

The data from the experiment were analyzed using the one-way analysis of variance 

option of the SygmaStat statistical package. As in the previous experiment, subject- and 

item-based analyses were performed. Separate analyses were performed for the “yes” and 

“no” responses in each case. In the subjects analysis, mean response times were 

calculated for each subject for each stimulus type. All incorrect responses were excluded 

from those calculations, as well as all the responses beyond two standard deviations from 

the respective grand means. One-way repeated measures ANOVAs were performed 

separately for the “yes” and “no” responses. Stimulus type was treated as a within- 

subjects variable with 10 levels in the analysis of the “yes” responses and with 3 levels in 

the analysis of the “no” responses. In the items analysis, means for individual items were 

calculated, and a one-way ANOVA was performed on those values, separately for the 

“yes” and “no” responses. The procedure for eliminating outliers was the same as in the 

subjects analysis. In this analysis, stimulus type was treated as a between-items factor, 

with 10 levels in the “yes” analysis and 3 levels in the “no” analysis. The mean values 

used in the subject-based and item-based analyses for the “yes” and “no” responses are 

presented in Tables 4.5 and 4.6 below.
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Table 4.539 Experiment 2 (F-E): Translation Recognition.

Mean Response Time as a Function of Stimulus Type. “YES” responses

Stimulus Type Example Mean RTs, ms 
(subject-based)

Mean RTs, ms 
(item-based)

1. Translation Equivalents 
(TrEq)

pont -  bridge 693.8 707.5

2. Cognates (Cogn) tulipe -  tulip 587.8 586.5
3. Identical Cognates 

(Cognld)
jungle -  jungle 582.2 583.0

4. False Friends with Real 
Translations (FfTr)

pain -  bread 752.3 796.1

5. Ambiguousl (XI, x2) 
with Translation of XI 
(AlYes)

livre (preprimed 
by manuscrit) -  
BOOK

777.9 787.6

6. Ambiguousl (XI, x2) 
with Translation of x2 
(AINo)

livre (preprimed 
by manuscrit) -  
pound

773.1 827.6

7. Ambiguous 2 (Yl, y2) 
with Cognate Yl 
(A2CYes)

mille (preprimed 
by kilometre) -  
MILE

643.2 646.8

8. Ambiguous 2 (Yl, y2) 
with Translation of y2 
(A2NcNo)

mille (preprimed 
by kilometre) -  
thousand

853.4 899.3

9. Ambiguous 2 (yl, Y2) 
with Cognate yl 
(A2CNo)

mille (preprimed 
by chiffre) -  mile

644.1 643.8

10. Ambiguous 2 (yl, Y2) 
with Translation of Y2 
(A2NcYes)

mille (preprimed 
by chiffre) -  
THOUSAND

828.5 858.3

Table 4.6  Experiment 2 (F-E): Translation Recognition.

Mean Response Time as a Function of Stimulus Type. “NO” responses

Stimulus Type Example Mean Response 
Times, ms 
(subject-based)

Mean Response 
Times, ms 
(item-based)

1. False Friends (FfFf) pain-pain 954.1 1012.3
2. Phonologically Similar 

Words (PhSim)
sac-suck 820.0 826.5

3. Unrelated Words (Unrel) poumon-stick 789.6 7843

39 Again, the contextually primed meanings of ambiguous words are capitalized.
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The main effect of stimulus type was significant for both the “yes” (Ft (9,293) = 

27.2, p<0.01, F2 (9, 86) = 12.5, p<0.01) and “no” (Fx (2,94) = 17.5, p<0.01, F2 (2,67) = 

14.9, p<0.01) responses, where F! refers to the subjects analysis and F2 refers to the items 

analysis. This indicates that word-type effects play a role in bilingual lexical processing. 

Response times for individual stimulus groups for both types of responses are graphed in 

Figures 4.3 and 4.4 below.

1 2 3  4 5 6 7  8 9  10

B1.  TrEq 
■2. Cogn 
■3. Cognlld 
■4. FfTr 
■5. AlYes 
□6.A1NO
07. A2CYes
08. A2NcNo
09. A2CNO 
□10. A2NcYes

Figure 4.3 Translation Latency (“Yes” Responses, F-E)
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1100 

1000 

900 
800 
700 
600 
500

1 2  3

Figure 4.4 Translation Latency (“No” Responses, F-E)

The specific hypotheses that were previously formulated (see Section 2.4.3) were 

tested by looking at individual a priori contrasts in the data. For all the planned 

comparisons, t-tests were conducted. The results of those tests are represented in Table 

4.7 below40. Some of the control lexical types differ from those used in the planned 

comparisons in Experiment 1. This replacement was made in order to avoid a direct 

comparison between the “yes” and “no” responses. For the same reason, some of the 

planned comparisons performed in Experiment 1 were not possible here.

40 Again, the results are based on the data supplied by all 34 participants.
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Table 4.7 Experiment 2 (F-E): Translation Recognition. Summary of Planned Pairwise Comparisons

# Question Test Type 
(‘a* in graphs)

Control Type 
(‘b ’ in graphs)

Result 
(response times)

1. Does overlap at the lexical feature level give 
cognates a processing advantage compared to 
non-cognate translations?

Cognates & Identical 
Cognates 
(Cogn & Cognld) 
tulipe -  tulip 
jungle -  jungle

Translation Equivalents 
(TrEq)
pont -  bridge

RT

YES

1
a

*p<0.

i
b

01
2. For lexical items that exhibit overlap at both 

the conceptual and lexical level, does it 
matter whether the latter includes identical 
orthography?

Identical Cognates 
(Cognld) 
jungle -  jungle

Cognates 
(Cogn) 
tulipe -  tulip

RT

NO

a b

3. Is interlingual activation based on conceptual 
feature overlap inhibited when there is a 
competing candidate based on the lexical 
feature overlap? (i.e„ is IA between a word 
& its translation equivalent increased when 
the word does not have any “false friends"?)

Translation
Equivalents
(TrEq)
pont -  bridge

False Friend in LI and 
its real L2 Translation 
(FfTr)
pain -  bread

RT

YES

i
a

*p<0.

1
b

01
4. Can lexical feature overlap alone result in 

interlingual activation?
False Friends 
(FfFf) 
pain -  pain

Non-Translations
(Unrel)
poumon -  stick

RT

YES

Ha
a b

*D<0.01
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Non-Translations
(Unrel)
poumon -  stick

Is there a processing difference between 
unrelated items and words that show some 
degree of phonological overlap?

Phonologically Similar
(PhSim)
sac -  suck RT I j l

YES Kp<0.05
Is multiple meaning activation carried over 
across languages?
(if 'yes', this would also be evidence for 
multiple activation in LI)

Ambiguous LI Words 
& Contextually 
f/nprimed L2 
Translations (AINo, 
A2NcNo, A2CNo):
1) livre-pound, 

preprimed by 
manuscrit

2) mille - thousand, 
preprimed by 
kilometre

3) mille -mile, 
preprimed by 
chiffre

Ambiguous LI Words 
& Contextually Primed 
L2 Translations 
(AlYes, A2NcYes, 
A2CYes)
1) livre-BOOK, 

preprimed by 
manuscrit

YES

2) mille-
THOUSAND, 
preprimed by 
chiffre

3) mille - MILE, 
preprimed by 
kilometre

RT

RT

u>ro
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7. Is IA of the contextually unprimed 
ambiguous word meaning more likely to 
occur when there is interlingual lexical 
feature overlap (i.e., when L2 expresses this 
meaning in a cognate)?

Ambiguous LI Word 
& Contextually 
Unprimed L2 Cognate 
Translation (A2CNo) 
mille (preprimed by 
chiffre) -  mile

Ambiguous LI Word & 
Contextually Unprimed 
L2 Translation 
(AINo)
livre (preprimed by 
manuscrit) -  pound

nr

YES

■  1
m b

*p<0.01

8. Is there an ambiguity disadvantage effect for 
items with interlingual conceptual overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Translation 
(AlYes)
livre (preprimed by 
manuscrit) -  BOOK

Translation Equivalents 
(TrEq)
pont -  bridge H i m

■ b

YES *p<0.01
9. Is there an ambiguity disadvantage effect for 

items with both interlingual conceptual and 
lexical overlap?

Ambiguous LI Word 
& Contextually 
Primed L2 Cognate 
Translation (A2CYes) 
mille (preprimed by 
kilomitre) -  MILE

Cognates & Identical 
Cognates 
(Cogn & Cognld) 
tulipe -  tulip 
jungle -  jungle

RT

YES

1 n
a b

*p<0.01
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As can be seen from Table 4.7, planned comparisons showed the following results:

(1) Cognate vs. non-cognate translations

When compared to regular translation equivalents, both identical and non-identical 

cognates showed significantly faster response times, which can be attributed to the fact 

that in addition to conceptual feature overlap, cognates also show overlap at the lexical 

feature leveL This result is in line with the other studies that compared cognate and non

cognate processing by bilinguals (Section 2.3.3), including translation recognition tasks 

where bilinguals were showing a bias toward an “accept” response when the stimuli were 

perceptually similar and toward a “reject” response when they were perceptually 

dissimilar (e.g., De Groot & Comijs, 1995). This cognate advantage was not found in 

Experiment 1. Apparently, for same-script bilinguals in this study perceptual 

similarity/lexical level overlap resulted in greater interlingual activation in the translation 

task than it did in the priming task.

(2) Ortho graphically identical and non-identical cognates

On the translation task, lexical level overlap gave cognates a processing advantage 

over non-cognates even in the absence of complete orthographic similarity. In contrast to 

the results of Experiment 1, identical and non-identical cognates did not show a 

processing difference on this task. It took bilinguals an equal amount of time to translate 

cognates that show differences in orthography across the two languages and those that do 

not Such orthographic discrepancies may have played a greater role in the priming task, 

resulting in a processing disadvantage for non-identical cognates, because of the more
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automatic nature of processing involved and therefore the shorter time frame required by 

that task.

(3) Translation equivalents with and without false friends

The facilitating role of lexical level overlap in translation is further emphasized in 

the comparison between pairs consisting of a potential false friend with its real translation 

and those consisting of regular translation equivalents (FfTr & TrEq). The results show 

that a word facilitates its translation better if there are no ‘competitors’, Le., potential 

false friends, in L2. Regular translations had a processing advantage that was statistically 

significant. This result is exactly parallel to that obtained in Experiment 1. The 

phonologically- and orthographically-based links between the LI word and an L2 word 

(false friend) is activated and acts to inhibit the processing of the true translation. There is 

no such inhibition in the case of regular translation equivalents, which results in a 

processing advantage. Again, as was the case in Experiment 1, conceptual-level 

processing is slowed down as a result of interlingual activation at the lexical feature level.

(4) False friends vs. unrelated items

When compared with unrelated items, false friends showed slower response times. 

This result is opposite to the one obtained in Experiment 1, where false friends were 

processed faster. This was attributed to the overlap at the lexical feature level (Section 

4.2.5). This overlap may also be the reason for the reverse pattern of results in the present 

experiment. Such overlap may inhibit translation and cause a bilingual to spend more 

time before rejecting false friends as possible translations, a result parallel to that
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obtained by De Groot & Comijs (1995). Perceptually dissimilar words are easier to reject 

as translations, while perceptually similar ones (in this case, false friends) create a bias 

toward a “yes” response and slow down translation.

(5) “Phonoloeicallv similar1’ items

Phonologically similar words (see operational definition in Section 2.4.2) showed 

slower response times compared to unrelated items. Phonological similarity between LI 

and L2 words must have led to a slowdown in processing, parallel to what happened with 

false friends (see above). In line with previous translation tasks, bilinguals in this 

experiment showed a bias toward an “accept” response (and, therefore, slower response 

times) when processing perceptually similar non-translations. However, this similarity is 

much greater in the case of false friends (see above), resulting in a much stronger 

inhibition.

Planned comparisons conducted for the ambiguous stimulus groups yielded the 

following results:

(6) Interlingual activation of unprimed and primed ambiguous word translations

All the three unprimed ambiguous stimulus types (AINo, A2NcNo, & A2CNo), Le., 

those with the LI preprime and the L2 target referring to two different meanings of the 

ambiguous LI target, were contrasted with the respective primed type (A1 Yes, A2NcYes, 

& A2CYes). All the three comparisons showed no significant differences in response 

times for the unprimed and primed groups. This result confirms that multiple meaning 

activation occurs cross-linguistically during bilingual processing of ambiguous LI
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stimuli, parallel to the result obtained in Experiment 1 (for a discussion of ambiguous 

word processing by monolinguals, see also Section 2.3.6). If the unprimed meanings of 

the ambiguous words in LI had not been activated, their L2 counterparts would have 

shown significantly slower response times than those of the primed meanings. However, 

the L2 counterparts of the unprimed and primed meanings were processed with relatively 

equal ease, showing that the unprimed meanings had been activated along with the 

primed ones.

An argument parallel to that in Section 4.2.5 can be made here. As was shown in 

Section 2.3.6, ambiguity can be represented as inrralingual lexical feature overlap in 

terms of Kroll and De Groot’s distributed feature model (see Figures 2.3 & 2.4(b)). Such 

overlap causes multiple meaning activation in LI, after which L2 translations of both 

meanings are activated due to the interlingual conceptual feature overlap in the case of 

non-cognate translations and both lexical and conceptual overlap in the case of cognate 

translations.

(7) Unprimed cognate and non-cognate translations of ambiguous items

The A2CNo and AINo types were contrasted to see whether the cross-linguistic 

activation of the unprimed meaning is facilitated when this meaning is encoded as an L2 

cognate (as in A2CNo). Indeed, response times in this case were significantly faster, an 

advantage that was not found in Experiment 1. This may again suggest that for same- 

script bilinguals, the effect of perceptual similarity is more pronounced on a translation 

task, biasing a bilingual toward an ‘accept’ response for perceptually similar translations 

(A2CNo in this case) and toward a ‘reject’ response for perceptually dissimilar ones

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



138

(AINo). This is parallel to the advantage cognates showed as compared to regular 

translation equivalents on this task.

(8-9) Ambiguous vs. non-ambiguous items

Finally, two comparisons were conducted to see whether non-ambiguous words were 

easier for the bilinguals to process than ambiguous ones. The first comparison was drawn 

between regular translations and ambiguous LI words that have two non-cognate 

translations (the primed type, AlYes, was used to eliminate all the differences between 

the groups under comparison except for meaning ambiguity). Regular translation 

equivalents had a significant processing advantage. This shows again that unambiguous 

words are easier to process compared to the ambiguous ones.

The second comparison was drawn between cognate translations (Cogn) and 

ambiguous cognates (again, the primed type, A2CYes, was used for the same reason as 

above). Again, regular, unambiguous cognates showed faster response times.

Overall, the results from these two comparisons along with those obtained in 

Experiment 1 corroborate that the fewer meanings a word has, the easier it is processed 

by bilinguals.
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4.4 French-English Experiment 3: Off-Line Translation Recognition 

(Proficiency Check)

4.4.1 Participants. Apparatus. Stimuli & Design

AH French-English bilinguals who participated in Experiments 1 and 2 also 

participated in this experiment. The apparatus, stimuli and design were identical to those 

used in Experiment 2.

4.4.2 Procedure

The procedure was identical to that employed in the Russian-English proficiency 

check (see Section 3.4.2). The participants were instructed to read the word pairs and 

decide whether the pair members could ever be translations of each other by choosing 

one of the following four options: 1) “yes”; 2) “no”; 3) “unsure”; 4) “don’t know the 

English word”. The participants were instructed to take as much time as they needed to 

think over the answers and to make their responses as accurately as possible.

The experiment consisted of 124 trials conducted in a single block and took about 

five minutes to complete.

4.43 Results and Discussion

As in the Russian-English study, mean response accuracy on this proficiency task 

was calculated individually for each participant in the experiment to make sure that the
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participants' self-ratings given in the Language Background Questionnaire were 

trustworthy. The accuracy score for each participant is given in Table 4.8 below.

Table 4.8 Proficiency Check (F-E):

Mean Response Accuracy (% Correct) by Subject

Participant # Response Accuracy 
(% Correct)

Participant # Response Accuracy 
(% Correct)

1. 93 18. 91
2. 81 19. 87
3. 93 20. 93
4. 95 21. 88
5. 90 22. 96
6. 97 23. 96
7. 96 24. 91
8. 94 25. 89
9. 96 26. 86
10. 93 27. 96
11. 92 28. 96
12. 90 29. 89
13. 89 30. 90
14. 95 31. 93
15. 86 32. 85
16. 91 33. 85
17. 84 34. 93

The above scores suggest that that the self-ratings provided by the participants on the 

Language Background Questionnaire are indeed trustworthy for the purposes of this 

study41.

41 The average proportion of “don’t know the English word” responses was 1.9%.
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Response accuracy (expressed in percent of correct responses) was also calculated 

for each stimulus type. The numbers are given in Tables 4.9 and 4.10 below (the 

percentage of “unsure” responses is also given).

Table 4.9 Proficiency Check (F-E). Response Accuracy

as a Function of Stimulus Type. “YES” responses

Stimulus Type Example % Correct % Unsure
1. Translation Equivalents 

(TrEq)
pont-bridge 94.1 1.5

2. Cognates (Cogn) tulipe- tulip 97.4 1.2
2a. Identical Cognates (Cognld) jungle -  jungle 97.9 0.6
4. False Friends with Real 

Translations (FfTr)
pain -  bread 81.2 6.5

7. Ambiguousl (XI, x2) with 
Translation of XI (AlYes)

livre (preprimed 
by manuscrit) -  
BOOK

81.8 2.4

8. Ambiguousl (XI, x2) with 
Translation of x2 (AINo)

livre (preprimed 
by manuscrit) -  
pound

83.5 1.2

9. Ambiguous 2 (Yl, y2) with 
Cognate Yl (A2CYes)

mille
(preprimed by 
idlom&tre) -  
MILE

89.4 3.5

10. Ambiguous 2 (Yl, y2) with 
Translation of y2 (A2NcNo)

mille (preprimed 
by kilometre) -  
thousand

86.5 1.8

11. Ambiguous 2 (yl, Y2) with 
Cognate yl (A2CNo)

mille (preprimed 
by chiffre) -  mile

94.8 2.6

12. Ambiguous 2 (yl, Y2) with 
Translation ofY2 
(A2NcYes)

mille (preprimed 
by chiffre) -  
THOUSAND

80.4 3.9
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Table 4.10 Proficiency Check (F-E). Response Accuracy

as a Function of Stimulus Type. “NO” responses

Stimulus Type Example % Correct % Unsure
3. False Friends (FfFf) pain -  pain 64.1 15.3
5. Phonologically Similar 

Words (PhSim)
sac -  suck 89.3 1.8

6. Unrelated Words poumon -  stick 97.0 1.3

As can be seen from Table 4.10, false friends represented the biggest problem for the 

participants: this stimulus group has the lowest accuracy score and the highest 

percentage of “unsure” responses. This finding is parallel to that obtained for the 

Russian-English bilinguals (Section 3.4.3) and is perhaps not surprising since it is known 

thatfaux amis are a major source of errors among unbalanced bilinguals/second language 

learners. Also, the fact that on this task, the participants were given the option of 

answering “unsure” may have decreased the accuracy rate. These results agree with those 

produced in the two online experiments and with other experiments in the literature.
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The purpose of this part of the study was to examine word-type effects in the lexical 

processing of advanced French-English bilinguals and to uncover the combinations of 

elements at the conceptual and lexical levels of representation that contribute to a greater 

degree of interlingual activation. In addition to examining the role of semantic and 

phonological variables, these experiments will later on allow us to look into the effect of 

script on bilingual processing. In the next chapter, the results obtained in this part of the 

study for same-script bilinguals will be related to those obtained for different-script 

bilinguals in the Russian-English experiments described in Chapter 3.

The above-stated objectives were achieved by comparing priming effects and 

translation recognition response times for various stimulus groups in the two on-line 

experiments reported above.

The similarities and differences between the results of the priming and translation 

recognition experiments are summarized in Table 4.11 below:

Table 4.11 French-English Experiments 1 & 2: Results Compared

Expen ment Comparison 
of ResultsPrimed Lexical Decision Translation Recognition

No cognate advantage Cognates were processed faster 
than non-cognates

Different

Identical cognates had a processing 
advantage over non-identical ones

No difference in processing 
between identical and non
identical cognates

Different

No significant difference in the 
activation of a word’s false Mend 
and its real translation

N/A N/A
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Processing advantage of regular 
translation equivalents over those 
that have a potential false friend

Processing advantage of regular 
translation equivalents over those 
that have a potential false friend

Similar

False friends were processed faster 
than unrelated words

False friends were processed 
slower than unrelated words

Different

Phonologically similar words were 
processed slower than unrelated 
items

Phonologically similar words 
were processed slower than 
unrelated items

Similar

Cross-linguistic multiple meaning 
activation for ambiguous words

Cross-linguistic multiple meaning 
activation for ambiguous words

Similar

No advantage for the activation of 
the unprimed ambiguous word 
meaning when it is expressed in a 
cognate in L2

Cross-linguistic activation of the 
unprimed ambiguous word 
meaning occurs easier when L2 
expresses it in a cognate

Different

Ambiguity does not provide a 
processing advantage

Non-ambiguous words have a 
processing advantage compared 
to ambiguous words

Similar

Word pairs that share conceptual and/or lexical representational elements showed 

interlingual activation. However, the facilitative effect of shared lexical features was 

more pronounced on the translation recognition task, which may be attributable to the 

more explicit, metalinguistic nature of this task which involves a direct comparison of LI 

and L2 items, emphasizing shared elements in the two languages.

Overall, these experiments have demonstrated that bilingual lexical processing is 

affected by word type (Le., by how form is mapped onto meaning in the two languages). 

Different combinations of representational elements at the conceptual and lexical levels 

result in different degrees of processing difficulty in terms of Kroll & De Groot’s 

distributed lexical/conceptual feature model

The French-English experiments have revealed five major tendencies regarding 

word-type effects in bilingual lexical processing:

1) Both interlingual conceptual and lexical feature overlap (Le., meaning and form 

similarity) facilitate bilingual lexical processing.
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2) The role of lexical overlap is non-uniform in the two tasks employed in this study: 

the facilitative effect of such features is more pronounced in the translation 

recognition task.

3) Spreading activation from an LI to an L2 word caused by lexical feature overlap 

may slow down the activation of its true L2 translation equivalent, Le., interfere 

with the activation of a link based on conceptual overlap.

4) Both meanings of an ambiguous word are activated no matter which of them was 

primed, and this multiple meaning activation spreads across the language barrier, 

resulting in the activation of both translations in the second language.

5) Greater interlingual activation results from semantically unambiguous words than 

from ambiguous ones.

More generally, the results from these experiments indicate that bilingual lexical 

processing is not fundamentally different from monolingual processing, reflecting the 

fact that both bilingual and monolingual lexicons are structured along the lines of form 

and meaning similarity. The finding that words in one language facilitated the 

processing of related words in the second language may suggest that lexical items are 

connected in a single cross-referenced network, no matter whether they belong to the 

same or different languages. Finally, the varying degrees of processing difficulty 

reported in this chapter for different interlingual word types indicate that the lexicon of 

each bilingual is non-uniform, containing representations that are shared to various 

extents.
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CHAPTER FIVE 

GENERAL DISCUSSION:

RUSSIAN-ENGLISH AND FRENCH-ENGLISH EXPERIMENTS COMPARED

5.1 Introductory Remarks

As was mentioned at the outset of this thesis, the main purpose of the study was to 

examine word-type effects in bilingual lexical processing as they are affected by script 

similarity/difference and language distance. To achieve this objective, the two sets of 

experiments described above were conducted using identical methods and stimulus types. 

The first set involved different-script bilinguals (Russian-English experiments, Chapter

3), and the second one focused on same-script bilinguals (French-English experiments, 

Chapter 4).

A comparison between these two groups of bilinguals makes it possible to examine 

the role of semantic, phonological, and especially orthographic considerations in 

bilingual lexical processing. The two alternative hypotheses proposed in the introductory 

part of this thesis (Section 2.4.3) were that script difference may be a disadvantage for 

bilingual processing since lexical-level overlap in this case includes phonological but not 

orthographic features; or, on the contrary, different scripts may actually facilitate 

processing, acting as an additional cue that helps narrow down lexical search. These 

issues are discussed below, along with across-group differences for individual word-type 

effects (based on the hypotheses put forward in Section 2.4.3) and, related to this, the 

involvement of conceptual- and lexical-level features in processing.
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5.2 Overall Response Tunes and Priming Effects Across the Groups

Overall, the French-English participant group showed faster response times 

compared to those of the Russian-English group. The average response times for each 

task for both participant groups are given in Table 5.1.

Table 5.1 Mean Response Latencies Per Task Per Participant Group (ms)

Participant Group

Experimental Task Russian-English French-English

1) Cross-linguistic Priming 790 624

2) Translation Recognition:

• ‘Yes’ responses 1031 712

• ‘No’ responses 1219 838

This pattern may be indicative of a proficiency difference. However, based on the 

information supplied by the participants in the Language Background Questionnaire 

(Appendix B), the two groups were not fundamentally different in terms of their language 

history (see Sections 3.2.1 and 4.2.1). Bilinguals in both groups are Ll-dominant and had 

acquired their respective mother tongues prior to learning English as L2. All the 

participants in both groups rated themselves in excess of 5 on a seven-point proficiency 

scale and reported few difficulties with English vocabulary and very small attrition 

effects in their LI vocabulary use. Both groups have reported receiving the same amount
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of L2 classroom instruction. One of the differences that could have contributed to the 

above pattern of results is the fact that most bilinguals in the French group first started 

learning L2 (English) in the L2 environment, while most Russian participants started 

learning L2 in the LI environment, and they also did it slightly later than their French 

counterparts (the average starting age for L2 learning was 12 and 9 respectively). 

However, the Questionnaire also showed that the Russian-English bilinguals in this study 

had spent more time in the L2 environment compared to the French-English ones (the 

average of 5 and 3 years respectively), and that they used English on a somewhat more 

frequent basis (on-the-job use, see Section 4.2.1).

A more fundamental difference between the two bilingual groups may provide 

another explanation for the above response times pattern. Both tasks were based on visual 

word recognition. Whereas French-English bilinguals did not have to switch between 

scripts on those cross-linguistic tasks since their two languages use the same script, 

Russian-English bilinguals had to process words in two different scripts, depending on 

the language. This may have resulted in longer response times for the Russian-English 

group. These results may indicate that the words of the two languages are stored more 

separately in the lexicon of different-script bilinguals than they are in the lexicon of 

same-script bilinguals. In terms of Kroll and De Groot’s distributed lexical/conceptual 

feature model (Section 2.3.1), in the lexicon of same-script bilinguals, lexical items 

would show a greater overlap at the lexical feature level since it is both phonologically- 

and orthographically-based, while for different-script bilinguals, there is no orthographic 

feature overlap possible. Since the overlap is smaller, there is less interlingual activation 

and, therefore, longer response times.
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Despite the overall cross-group difference in mean response times described above, a 

significant overall priming effect was obtained for both groups on the cross-linguistic 

primed lexical decision task (as shown in Figure 5.1 below). In other words, although it 

took Russian-English bilinguals longer to process L2 targets, they benefited from the 

prior presentation of a related LI prime to the same or even slightly greater extent than 

their French-English counterparts did (this difference in priming effects for the two 

groups may be attributed to a ‘floor effect’ in the case of French-English bilinguals).

900

850 -

800 -

750 ■

700 -

650 -

600

550
Unprimed Primed

■o- Russian 
Unrelated
Russian
Related

■♦-French
Unrelated

-x-French 
Related

Figure 5.1 Overall Priming Effects: Russian-English vs. French-English

The above pattern suggests that although related words may have a more separate 

representation in the lexicon of different-script bilinguals compared to same-script 

bilinguals, such separation is by no means complete (as indicated by the interlingual
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priming effect obtained for Russian-English bilinguals). Different scripts used in a 

bilingual’s two languages do not prevent words of one language from activating 

semantically and/or phonologically similar words of the other language.

This further suggests that it is more plausible to speak about various degrees of 

shared representations in bilinguals rather than common vs. separate storage as two polar 

alternatives. This takes us back to the discussion in Section 2.2.1 of the literature review 

about the history of this argument in the psycholinguistic literature on bilingualism and a 

transition to the view of the bilingual lexicon that allows variable, non-uniform 

representations. One such model is Kroll and De Groot’s (1997) distributed 

lexical/conceptual feature model that was presented in Section 2.3.1. Such mixed, 

variable representations exist across bilingual individuals (as evident from the between- 

group comparison in this study) as well as within a bilingual (as can be seen from the 

examination of word-type effects presented in the next section).

S 3  Individual Word-Type Hypotheses Across the Two Groups

5.3.1 Summary of Hypotheses and Results

The primary purpose of this study was to uncover the combinations of features at the 

conceptual and lexical levels of representation that contribute to the greatest degree of 

interlingual activation in same- and different-script bilinguals or, vice versa, cause 

inhibition. To achieve this, a number of specific questions regarding word-type effects 

were formulated in Section 2.4.3. These questions are repeated in Table 5.2 below, and
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the answers obtained for these questions on the two experimental tasks are provided for 

each bilingual group42.

42 French-English examples only are used in this table for space and ease considerations.
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Table 5.2 Summary of Issues and Results
# Question Test Type Control Type Russian-English French-English

Prim.4* Tran si.44 Prim. Tran si.
1. Does overlap at the lexical feature level give 

cognates a processing advantage compared to 
non-cognate translations?

Cognates 
(tulipe -  tulip) 
(Jungle -jungle)

Translation Equivalents 
(pont - bridge)

YES YES NO YES

2. Does interlingual overlap at the lexical level 
give false friends a processing advantage 
similar to that for cognates?

Cognates 
(tulipe -  tulip) 
(jungle -jungle)

False Friends 
(pain-pain)

NO n/a NO n/a

3. Does lexical feature overlap result in the 
same degree of interlingual activation (IA) as 
conceptual overlap? (i.e., are a word’s false 
friend and its true translation activated with 
equal ease?)

False Friends 
(pain-pain)

False Friend in LI and its 
real L2 Translation 
(pain -  bread)

YES n/a YES n/a

4. Is interlingual activation based on conceptual 
feature overlap inhibited when there is a 
competing candidate based on the lexical 
feature overlap? (i.e., is IA between a word 
& its translation equivalent increased when 
the word does not have any 'false friends'?)

Translation Equivalents 
(pom -bridge)

False Friend in LI and its 
real L2 Translation 
(pain -  bread)

YES YES YES YES

5. Can lexical feature overlap alone result in 
interlingual activation?

False Friends 
(pain-pain)

Non-Translations 
(poumon -  stick)

YES YES YES YES

6. Is there a processing difference between 
unrelated items and words that show some 
degree of phonological overlap?

Phonologically Similar 
(sac -  suck)

Non-Translations 
(poumon - stick)

NO NO YES YES

41 Priming task
44 Translation recognition task
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7. Is multiple meaning activation carried over 
across languages?
(if 'yes', this would also be evidence for 
multiple activation in LI)

Ambiguous LI Words & 
Contextually (/nprimed 
L2 Translations 
(livre - pound, preprimed 
by manuscrit)
(mille • thousand, 
preprimed by kilomitre) 
(mille- mile, preprimed 
bv chiffre)

Non-Translation 
(poumon - slick)

YES YES YES YES

8. Is IA of the contextually unprimed 
ambiguous word meaning mare likely to 
occur when there is interlingual lexical 
feature overlap (i.e., when L2 expresses this 
meaning in a cognate)?

Ambiguous LI Word & 
Contextually (/nprimed 
L2 Cognate Translation 
(mille - mile, preprimed 
by chiffre)

Ambiguous LI Word & 
Contextually (/nprimed 12 
Translation
(livre - pound, preprimed 

by manuscrit)

YES NO NO YES

9. Is there an ambiguity disadvantage effect for 
items that show interlingual conceptual 
overlap?

Ambiguous LI Word & 
Contextually Primed L2 
Translation
(livre - book, preprimed 
by manuscrit)

Translation Equivalents 
(pont - bridge)

NO YES YES YES

10. Is there an ambiguity disadvantage effect for 
items that show both interlingual conceptual 
and lexical overlap?

Ambiguous LI Word & 
Contextually Primed L2 
Cognate Translation 
(mille - mile, preprimed 
by kilomitre)

Cognates 
(tulipe -  tulip) 
(jungle - jungle)

YES YES NO YES

i nw
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5.3.2 Cognate and non-cognate translations

Overall, translations with lexical feature overlap (cognates) showed a processing 

advantage over those with no such overlap (noncognates). Therefore, interlingual 

facilitation occurs at both the conceptual and lexical levels. This result is consistent with 

most experimental studies of cognate processing.

Such facilitation based on shared lexical features occurred for different-script 

(Russian-English) bilinguals, although in this case lexical-level overlap is purely 

phonological and non-orthographic. The difference in scripts did not prevent form-based 

interlingual activation from taking place and giving cognates a processing advantage over 

non-cognate translations. This result is in line with the few previous studies of cognate 

processing by different-script bilinguals that have been conducted up to date (e.g.,

Gollan, Forster, & Frost, 1997). Script does not seem to be a basis for the separation of 

two languages in such bilinguals.

The only case when cognates failed to show a processing advantage over non

cognate translation equivalents was on the primed lexical decision task performed by 

French-English bilinguals, although a significant priming effect was still obtained for 

cognate words. Several possible explanations could be offered. One is that on this task, 

the advantage derived by cognates from having lexical in addition to conceptual overlap 

may be offset by the time it takes same-script bilinguals to identify such an item as 

belonging to just one of their two languages (they had to decide whether the word on the 

screen was a real English word). Another possibility is the ‘floor effect’ mentioned in 

Section 5.2 above which did not allow the cognate advantage to surface in the French-
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English priming data. And, finally, this difference in the results across the two bilingual 

groups may be attributable to the special status cognates may have in the Russian-English 

bilingual lexicon due to their smaller number and, therefore, greater saliency as compared 

to their French-English counterparts.

On the translation recognition task, cognates showed a processing advantage for both 

bilingual groups: form similarity contributed to a greater degree of interlingual 

activation, creating a bias toward the “yes” (correct) response, in line with previous 

translation studies (e.g., De Groot & Comijs, 1995).

5.33 Cognates and False Friends

As it was expected, cognates enjoyed an overall processing advantage over false 

friends (identical cognates on the French-English task and cognates on the Russian- 

English task). Although both groups share features at the lexical level, conceptual overlap 

contributes to a greater degree of interlingual activation for cognates.

However, the fact that on the French-English task, there was no difference between 

response times for regular cognates and false friends, coupled with the overall strong 

activation of false friends obtained in this study, leads to a rather interesting conclusion: 

it would seem that false friends also show a certain degree of conceptual overlap. 

Although theoretically, false friends should have different, totally non-overlapping 

conceptual features, the psycholinguistic reality of this phenomenon seems to be 

different In fact bilinguals may form ‘false’ semantic links of association between false 

friends. Thus, a bilingual would attribute to an L2 item certain conceptual features that it
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does not have based on the fact that its false friend in L I (Le., an item with similar lexical 

features) has these conceptual features. As a result, the two items would now share not 

only lexical, but conceptual features as well, making their representation very similar to 

that of cognate words (see Figure 5.2). Of course, conceptual overlap would be much 

more complete in the case of cognates, that is why cognates still have an overall 

processing advantage over false friends, as the results of this study indicate. It is 

noteworthy that this processing advantage was smaller for French-English bilinguals than 

for Russian-English bilinguals. This may suggest that the above ‘false’ lines of 

associations are formed more easily by same-script bilinguals, probably, because their 

expectations of similarity between the two languages are higher than those of different- 

script bilinguals (c.f. the notion of “perceived” language distance in Kellerman, 1979). 

Here, it may not be the script per se but, rather, the overall language distance that plays 

the crucial role by creating false expectations of similarity. This effect is well- 

documented in the second language literature (e.g., Oiler & Ziahosseiny, 1970; Ringbom, 

1978; Sjoholm, 1976).

Conceptual
features

Lemmas 

Lexical features

Figure 5.2 The Formation of ‘False* Conceptual Overlap between False Friends
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Another difference between the representation of cognates and false friends is that an 

item that has a false friend also shares conceptual features with another L2 item, its real 

L2 translation equivalent. This brings us to the next comparison that was tested in this 

study.

53.4 False Friends and Their Real Translations

As was proposed in the previous section, the ease with which interlingual 

homophones (false friends) are activated in bilinguals may be explained not only by 

lexical but also by partial (and ‘false’) conceptual overlap between such items. This 

would explain why for both bilingual groups, LI words that have false friends activated 

their false friends and their real translation equivalents with relatively equal ease45. While 

they only have common conceptual features with the latter, they share lexical and some 

conceptual features with the former, under the interpretation suggested here (see Figure 

5.3).

Conceptual 
features

Lemmas 

Lexical features

Figure 5.3 A Word with its False Friend (F) and Real Translation (T)

43 hi both cases, response times for false friends were even slightly faster, although the difference was not
significant
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Another factor here could be the strength of lexical feature based activation that 

results in a word’s false Mend getting activated before its real translation. The form- 

based link between an item and its false Mend cannot be shut off or overridden by the 

meaning-based link between this item and its true translation.

5.3.5 Words with and without False Friends and Their Translations

Directly linked to the above discussion is another result obtained across the board in 

all the experiments in this study. Words that do not have false Mends activate their 

translation equivalents faster than words that do. As described in the previous two 

sections (see Figure 5.3 above), the activation of a word’s false Mend based on lexical 

and, possibly, some conceptual overlap cannot be suppressed. Therefore, an LI word that 

has a false Mend activates two L2 items: a false Mend and a real translation. It follows 

from this that response time for the real translation of such an item is increased compared 

to the translation of a lexical item that does not have any potential false Mends.

53.6 False Friends and Unrelated Items

Lexical features shared by false Mends also result in them being processed faster 

compared to unrelated items on the primed lexical decision task, where an interlingual 

priming effect was obtained for false Mends. In all the experiments conducted in this 

study, false Mends never patterned like unrelated items. Again, the form-based link 

(phonological for Russian-English bilinguals and phonological and orthographic for
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French-English bilinguals) cannot be shut off, resulting in the interlingual activation of 

false friends. Also, according to the interpretation proposed in the previous sections, a 

‘false* conceptually-based link formed by bilinguals between false friends may contribute 

to such activation.

On the translation task, the above led to inhibition rather than facilitation: it took 

both same- and different-script bilinguals longer to reject false friends as translations than 

it took them to do the same with unrelated items. Lexical (and possibly some conceptual) 

overlap between false friends biased their responses toward the “yes” instead of “no” 

answer, increasing translation time. This result is in line with a previous study by De 

Groot & Comijs (1995) cited above. The same line of reasoning accounts for the results 

of the next comparison.

53.7 Phonologicfllly Similar and Unrelated Items

Parallel to the translation recognition results obtained for false friends and described 

in the previous section, “phonologically similar” items showed some inhibition compared 

to regular unrelated items. Lexical overlap, although much more limited than that of false 

friends, biased the bilinguals’ response toward the “accept” instead of “reject” answer, 

increasing processing time. However, such inhibition was much smaller than that shown 

by false friends.

The results were more ambiguous on the priming task where “phonologically 

similar” items patterned differently from false friends. No priming effect was found for 

“phonologically similar” items, which would be explained by a much more limited
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interlingual overlap. And, whereas false friends were responded to more quickly than 

unrelated items, phonologically similar words took the same amount of time (Russian- 

English group) or longer (French-English group) to process when compared with 

unrelated items. This again could be the result of the very superficial nature of 

phonological overlap these items show. Inhibition in the case of French-English 

bilinguals could be explained by the discrepancy between phonological and orthographic 

properties of these words: while they share some phonological features, there is little 

orthographic overlap, which would be contrary to the expectations of same-script 

bilinguals and may interfere with processing. In the case of different-script bilinguals, 

there is no such expectation, no conflict between the phonological and orthographic 

representation, and therefore no inhibition.

53 .8  Unprimed and Primed Ambiguous Word Translations

The results obtained for both bilingual groups on both tasks indicate that for 

ambiguous items, multiple meaning activation occurs that is carried over to L2. In other 

words, an ambiguous LI word activates both of its L2 translations. A parallel can be 

drawn between this result and the results for false friends described in Sections 5.3.4 and 

5.3.5: when a word shows interlingual overlap with two items in the other language (a 

false friend and a real translation), both of those items get activated. Likewise, in this 

case an ambiguous word sharing conceptual features with two items in the other language 

activates both of these items, even though a bilingual is preprimed for only one of them. 

This effect is illustrated in Figure 5.4 below.
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Conceptual 
features

Lemmas 

Lexical features

Figure 5.4 Interlingual Activation of Ambiguous Word Translations 
(Ambiguousl (XI, x2))«

As was proposed in Chapter 2 (Section 2.3.6), an ambiguous word may be 

represented as two LI lemmas showing mrralingual lexical overlap, and interlingual 

conceptual overlap with two different L2 items (and, if one of the ambiguous word 

translations is a cognate, there will also be interlingual lexical overlap). The translation of 

the unprimed meaning was always activated along with that of the primed one, as follows 

from faster response times obtained for such translations in comparison with unrelated 

items on the priming task. Also, on the translation recognition task, primed and unprimed 

translations of ambiguous words were processed with equal ease.

Figure 5.4 shows that the activation of both translations, irrespective of the priming 

context, necessarily implies that multiple meaning activation first occurred /nrralingually, 

Le., in LI. As was described in Section 2.3.6, the issue of multiple meaning activation has 

been studied extensively in the monolingual literature, with most experimental results 

supporting multiple activation (e.g., Swinney, 1979; Onifer & Swinney, 1981;

Seidenberg, Tanenhaus, Leiman, & Bienkowski, 1982). The results of the present study

46 As before, the contextually “appropriate", or preprimed, ambiguous word meaning is capitalized and 
double-framed.
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therefore demonstrate that bilingual processing of ambiguous words is essentially no 

different from monolingual

It is noteworthy that the translation of the unprimed meaning was easier to activate 

when it also showed interlingual lexical overlap with the ambiguous LI item, Le., when it 

was a cognate. The only exception was the French-English priming task, where no such 

trend was observed. This result is parallel to that obtained in the comparison of 

unambiguous cognate and non-cognate translations (Section 5.3.2 above) and can be 

interpreted in the same way.

5.3.9 Unambiguous and Ambiguous Items

Overall, translation equivalents of unambiguous words were processed with greater 

ease in these experiments than translation equivalents of ambiguous items. This effect 

would be predicted based on the multiple meaning activation results described in the 

previous section and illustrated in Figure 5.4 above. Since an ambiguous word activates 

both of its translations irrespective of the priming context, processing proceeds more 

slowly because there are two items competing for activation. Ambiguity thus seems to 

disadvantage bilingual processing. This effect was significant on most of the tasks 

conducted within the framework of this study47.

As was described in Section 2.3.6, the ambiguity (disadvantage effect has been a 

longstanding issue in monolingual psycholinguistic research, and no definitive answer for

11 In the few cases where there was no such effect, ambiguity was never shown to facilitate processing 
when compared with unambiguous items, i.e., it never provided a processing advantage.
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this problem has been found so far. There have been experiments showing that ambiguity 

can provide a processing advantage, as well as those demonstrating its disadvantage, as in 

this study. The results of the present experiments suggest that for bilinguals, the fewer 

alternative candidates an item activates interlingually, the smoother processing is. This 

applies not only to ambiguous versus unambiguous word processing, but also to items 

that have false friends. A parallel can be drawn here to the discussion in Section 5.3.5, 

where reasoning was presented for why words that do not have any false friends activate 

their translations more strongly than those that do. The same line of reasoning was used 

in this section to explain the ambiguity disadvantage effect obtained in this study.

Overall, it would seem that bilingual processing proceeds best when there is a lot of 

interlingual feature-sharing at both levels of representation, but ideally, an item should 

show such overlap with only one lemma in the other language; overlap with several 

alternative candidates slows down processing instead of facilitating it.

5.4. General Conclusions and Discussion

5.4.1 Relative Involvement of Conceptual and Lexical Features in Processing

Overall, the results shown by the Russian-English and French-English participant 

groups suggest that both conceptual- and lexical-level features are factors in bilingual 

processing. For both groups, the general tendency was: the more complete interlingual 

overlap is at either level, the stronger the resulting interlingual activation is. The situation 

is clear-cut when two lemmas (an LI and an L2) show such overlap at one of the two 

levels of representation. However, when more than one lemma gets involved and/or when
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there are shared features at both levels, the above ‘rule’ does not seem to always work in 

a straightforward fashion.

Overall, the interaction of conceptual- and lexical-level processing can be 

summarized in the following way:

1) In general, the presence of lexical in addition to conceptual overlap between two 

lemmas facilitates interlingual activation.

2) Interlingual activation resulting from lexical overlap in the absence of conceptual 

overlap will lead to inhibition rather than facilitation on meaning-based tasks 

such as translation recognition.

3) Interlingual activation based on shared lexical features is automatic and cannot 

be suppressed by parallel conceptual-based activation. It does not seem to be 

penetrable by explicit knowledge (e.g., false friend activation).

4) Parallel activation of competing L2 lemmas, one based on shared lexical features 

and the other -  on shared conceptual features, slows down bilingual processing.

5) Bilinguals are able to assign to a lemma ‘incorrect’ conceptual features based on 

shared lexical features between this lemma and its counterpart in the other 

language. The activation of such links based on ‘wrongly’ assigned features 

cannot be suppressed by explicit knowledge either.

6) Intralingual lexical overlap always results in multiple lemma activation, and L2 

words sharing elements with either of these lemmas get activated. Such parallel 

activation of several L2 items results in slower processing.
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5.4.2 The Effect of Script and Language Distance on Bilingual Toxical Processing

In addition to determining the combinations of representational elements at the 

conceptual and lexical level that facilitate/inhibit interlingual activation, a major purpose 

of the present study has been to find out how the above are affected by script difference 

and overall language distance.

As can be seen from the previous discussion, the overall word-type results (see 

Section 5.3) were largely similar for the two bilingual groups. In other words, whether 

the two languages of a bilingual use the same or different scripts does not seem to have a 

qualitative effect on processing. Rather, processing is affected by more general 

considerations, such as various combinations of conceptual and lexical features across 

languages.

A cross-linguistic priming effect was obtained for related items in both bilingual 

groups, suggesting that no matter whether the two languages of a bilingual use the same 

or different scripts, the words of the two languages are not stored on a separate basis. 

Neither language nor script is a basis for word separation in a bilingual.

However, there appears to be a quantitative effect, as evident from the overall 

difference in response times across the two participant groups (see Section 5.2 above). 

Although within the context of this study it is not possible to determine unequivocally the 

cause of this quantitative difference, an explanation based on the role of script appears 

quite plausible.

According to this line of reasoning, the fact that the French-English group showed 

faster response times compared to the Russian-English group, may suggest that same-
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script bilinguals have more fused, overlapping representations for the words of the two 

languages, while different-script bilinguals have somewhat more separate, less 

overlapping representations. This supports the previously made point that it makes more 

sense to talk about mixed representations across different bilingual groups, rather than 

restricting the discussion to the shared vs. separate storage dilemma.

So far, it can be concluded that at least for visual word recognition which the present 

study has focused on, interlingual activation occurs faster when a bilingual does not have 

to process two different scripts. This can also be viewed as functioning within one “script 

mode” (same-script bilinguals) versus having to switch between “script modes" 

(different-script bilinguals). It is presumably the time that it takes a different-script 

bilingual to make this change between script modes that increases the overall response 

time. Or, following previous proposals in the literature (e.g„ Green, 1998) and extending 

the homogeneity hypothesis of bilingual processing recently proposed by Libben (1999), 

it can be argued that similar to representation-internal language tags, lexical items may 

bear script tags, such as “Latin” or “Cyrillic”. Under this assumption, French-English 

bilinguals are able to respond more quickly to L2 lexical items because during the course 

of an experiment, they receive a greater amount of priming for items with a script tag 

“Latin”, compared to Russian-English bilinguals who receive a smaller amount of 

priming for such items since part of their stimuli are tagged “Cyrillic”. However, a 

different script-tagging model may be more plausible. In fact, script tagging in addition to 

language tagging seems to be redundant for same-script bilinguals, since all items in their 

lexicon would bear the same script tag. However, for different-script bilinguals it would 

seem that script-tagging performs the same function as language-tagging: for example,
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all items tagged ‘‘Russian" for language would also bear the script tag “Cyrillic”, while 

all those tagged “English” would also be tagged “Latin” (alphabet). It may therefore be 

more reasonable to include script tags within language tags, Le., to make information 

about script part of the item’s language tag.

Under such a view, it would also be possible to explain some between-group 

differences in this study caused by task-specific demands. One of the explanations 

suggested in Section 5.3.2 for the absence of cognate advantage on the French-English 

priming task was that this advantage may be offset by the time it takes same-script 

bilinguals to identify a cognate word as belonging to one of their two languages 

(English), as required in the task (since items with two different language tags will be 

activated at the same time, creating some inhibition). For a different-script bilingual, 

script will act as a processing cue: since information about script is part of the word’s 

language tag, the cognate with the appropriate language tag will be selected. Such script- 

based selection of the appropriately tagged cognate is not possible for same-script 

bilinguals.

As has been previously emphasized, substantial interlingual priming effects obtained 

in this study make very unlikely the existence of two independent lexical stores in a 

bilingual One of the between-group hypotheses discussed in the introductory part of this 

study (Sections 2.3.5 and 2.4.3) was that script difference may help direct lexical search 

toward a language-specific lexicon, creating a processing advantage. However, since the 

existence of language-specific lexicons seems to be very unlikely if not impossible, 

lexical search cannot proceed according to the above hypothesis. Following some 

previous proposals, we have argued for an item-internal language-tagging, where a
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language tag includes information about script, so that items with the same language tags 

will be linked by stronger connections and will activate each other to a greater extent. 

Script difference may indeed create a processing advantage in certain task-specific 

situations by only activating items with a specific language tag (see above).

Another factor that affects bilingual lexical processing is the overall distance 

between the bilingual’s two languages. It seems that languages that are closer to each 

other (French and English) are easier for a bilingual to process than two very different 

languages (Russian and English), as this study has shown. Script difference may be one 

of the factors increasing such distance between languages. However, it may also be 

plausible to talk about “perceived” language distance here (see Kellerman, 1977,1979), 

Le., the distance between the two languages as it is perceived by bilingual individuals. 

French-English bilinguals may (quite justifiably) view their languages as more similar 

compared to Russian-English bilinguals. Although in most cases, a smaller perceived 

language distance contributes to a greater degree of interlingual activation (see, e.g., 

Corder, 1978) it may also turn against a bilingual by creating false expectations of 

similarity (c.f., Oiler & Ziahosseiny, 1970; Ringbom, 1978; Sjoholm, 1976). For 

instance, this study has shown that between the two participant groups, French-English 

bilinguals seem to have stronger ’false’ conceptual links between false friends, so that the 

gap between response times for false friends and cognates is much smaller than in the 

case of their Russian-English counterparts. Russian-English bilinguals perceive their 

languages as less similar, and their expectations of cross-linguistic similarity are therefore 

lower.
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5.5 Directions for Future Experimentation

In this Section, I outline several possible directions for future experimentation that 

may further contribute to the understanding of word-type effects in different-script and 

same-script bilinguals. These extensions are based on modifications in the experimental 

paradigm (a,b), or stimulus types (c), or else they involve different participant groups (d):

(a) Changing the direction of priming (LI —> LI 1

Kroll and Stewart (1994) have made a convincing argument for the asymmetric 

lexico-conceptual relationship between LI and L2. This is also reflected in Kroll and De 

Groot’s distributed lexical/conceptual model discussed in this thesis, which postulates 

weaker links from L2 lemmas to conceptual level features. Also, because L2 initially 

relies on LI for word meaning processing, L2 items are generally better interlingual 

primes compared to LI items. In Kroll and Stewart (1994), this is reflected in weaker 

lexical-level connections from LI to L2 than in the opposite direction, going from L2 to 

LI. Gollan, Forster and Frost (1997) tested different-script (Hebrew-English) bilinguals 

and reported an asymmetric priming effect for cognates, which was attributed to an 

overreliance on phonology in L2 reading.

It would therefore be interesting to replicate the present study using a different 

direction of priming, with L2 words as primes and LI words as targets (in the 

experiments presented here, the situation was always the other way around). Comparing 

the results of such a study to those reported here will provide further insight into word- 

type effects and into the nature of links between the words of the two languages for 

different-script and same-script bilingual groups.
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(b) Other task types: Cross-modaL production. L2-onlv

Although two different task types, cross-linguistic priming with lexical decision and 

translation recognition, were used to collect data for this investigation, certain limitations 

imposed by them on the interpretability and generalizability of the results could be 

overcome by using different experimental paradigms in future studies.

First of all, both of these tasks were based on visual perception of stimuli. This 

imposed some restrictions on the design, specifically, on the way ambiguous word 

processing was tested. Ambiguous LI primes could not be embedded in a sentential 

context because it was important to keep the SOA between the ambiguous prime and the 

L2 target constant and short in order to avoid post-lexical access effects. We therefore 

had to opt for the word triplet paradigm previously employed by Schvaneveldt et aL 

(1976) in their monolingual study. In his monolingual study of ambiguous word 

processing, Swinney (1979) employed the cross-modal paradigm where participants 

heard auditorily presented sentences containing ambiguous lexical items and had to 

respond to target words visually presented at the end of the ambiguity. A similar 

experimental set-up could be used with bilinguals in an extension of the current study:

LI primes could be presented auditorily in a sentential context, while participants would 

have to respond to visually presented L2 targets. This would eliminate the need for 

preprimes (triplets) while keeping the SOA constant and minimal. On the other hand, one 

of the contributions of this study has consisted in examining the role of script difference 

in bilingual processing. The proposed set-up would not have the same advantage since it 

requires the auditory presentation of LI stimuli. However, if testing was to be done in the 

different direction (L2 -> LI), as proposed in the previous subsection, LI words would
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be used as targets and would therefore be presented visually, which could yield 

potentially more interesting results.

Second, both tasks employed in the present investigation are comprehension tasks. 

As is generally the case in psycholinguistic research, the number of production 

experiments involving bilinguals is much smaller. At the same time, bilinguals’ 

proficiency in their non-dominant language is largely judged by how well they can 

produce in L2. In a further extension, the hypotheses of this study could therefore be 

tested using a production task. This could be either a naming latency task where 

bilinguals are asked to read the target words out loud or a translation production task 

where they have to produce the translations of lexical items presented to them. Both of 

these tasks may also have the advantage of being ‘more natural’ compared to the ones 

used in this study. However, a word of caution is in order here. There is no question that 

testing monolingual production is harder than testing comprehension. Even more so, 

testing L2 production is incomparably harder since it is extremely difficult to avoid 

confounding variables. One would never know whether he or she is testing the speed of 

lexical access or the difficulty of articulation unless very stringent controls are imposed 

on both stimulus selection and participants’ proficiency in the non-dominant language. 

Also, a translation production task may yield a variety of responses which may not lend 

themselves to a straightforward analysis.

Another way in which this study could be extended is to employ a task that would 

require bilinguals to function in a ‘monolingual mode’ in their non-dominant language. 

This would provide a useful point of comparison since in the experiments reported here, 

participants were set into the ‘bilingual mode', either implicitly (primed lexical decision)
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or explicitly (translation recognition). Finding out which word-type effects surface when 

participants are only presented with L2 stimuli would strengthen the evidence obtained in 

this investigation. It would also be interesting to see whether such a task reveals 

differences in performance between bilingual groups.

(c) Further experimentation with ambiguous words

As has been mentioned before, to the best of my knowledge, virtually none of the 

previous investigations have examined ambiguous word processing by bilinguals (not to 

be confused with “interlingual homophones”, or false friends). In this study, I have tested 

how bilinguals process ambiguous LI items that have two different L2 translations -  

either both non-cognate, or one cognate and one non-cognate translation. If this study 

was to be modified so that L2 words are used as primes and LI words -  as targets, as I 

proposed above, it would have to employ ambiguous L2 words that have two different LI 

translations. Also, in a further study it would be interesting to examine the processing of 

items that happen to be ambiguous in both languages. To the best of my knowledge, this 

has not be undertaken before. Another hypothesis that could potentially yield some very 

interesting results concerns possible connections between the words of one language that 

both happen to be translations of the same ambiguous item in the other language. For 

instance, for a Russian-English bilingual, does marriage prime defect just because both of 

these words happen to be translations of one word 6paK  in Russian? This seems to be an 

intriguing question that could be tested using the L2-only paradigm outlined above.

(d) Extending the study to other language groups

Finally, the hypotheses of this study could be tested using other bilingual groups. As 

has been mentioned above, to the best of my knowledge, previous investigations have not
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been based on two different bilingual groups, and a limited number of studies have 

involved different-script bilinguals. Although the results of the present investigation are 

based on two groups of bilinguals, one same-script and the other different-script, stronger 

evidence could be obtained if it were extended to include yet another bilingual group, 

preferably, with a writing system different from both French/English and Russian, such 

as Chinese-English bilinguals. This would make it possible to better target the role of 

orthography in the processing of various word types by bilinguals, as well as to 

generalize the results to a larger number of bilingual populations.
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5.6 Summary

Overall, the results of this study suggest that words of a bilingual’s two languages 

are not stored in two independent lexicons. Rather, similar to the lexicon of a 

monolingual, a bilingual possesses a single lexical store containing items from both 

languages. Neither language nor script serve as an interlingual barrier. Information about 

both language and script is internal to a lexical item. Lexical items, no matter whether 

they are items of the same or different languages, may share features at the conceptual 

(meaning) or lexical (form) level of representation, or both. The degree to which 

representations are shared varies both within the lexicon, depending on the word type, 

and across bilingual lexicons, depending on the bilingual group. Shared representational 

elements at both levels result in interlingual activation. This study has experimentally 

shown which combinations of conceptual and lexical representational elements best 

contribute to interlingual facilitation or inhibition in same- and different-script bilinguals.
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Appendix A 
Stimuli

Russian-Enelish Priminp4*

Preurime Prime Tareet lype

HanHTOK cox sock PhSim
conHue 6hmx bleak PhSim
norwx naH Dun PhSim
Heaenn ran aod PhSim
KooaCnb KMJIb kill PhSim
OCTDM6 xon call PhSim
AOCTOMHCTBO MeCTb chest PhSim
KOKTCttHeD Sax buck PhSim
raoaob XnMH clean PhSim
TbMa caer sweat PhSim
JuaaftHeD M0A3 mode FfFf
caMoneT m an trap FfFf
nDOMaaoACTBo dtaCoMxa fabric FfFf
rooa cxana scale FfFf
Team aexoDauMfl decoration FfFf
npoeeoxa 3xcneoTM3a examination FfTr
Heaacra diara veil FfTr
UeDKOBb Koacr cross FfTr
xneC SaTOH loaf FfTr
Teno xoonve torso FfTr
Avoax mvnocib stupidity TrEa
neaaxib eenocwiea bicycle TrEo
xoaM MOflMTBa oraver TrEa
nfinoHii can garden TrEa
nooMax ouiMfixa mistake TrEa
xanwrxa saSoo fance TrEa
nacnooT roaHHua border TrEa
sanu KDOX1MK rabbit TrEa
6oob6a condoth aneHMe resistance TrEa
XVOOPT nrwxt beach TrEa
KOKTetillb Sap bar Coan
Harvoa xaoaxTeo character Coan
Ma3b kpsm cream Coan
cnpaaxa AOKVMeKT document Coan
MVTba HHTVMUMX intuition Coan
KOCMOC nnaHBTa olanet Coan
Taftra caxoar secret Coan
oxon T8HK tank Coan
ofibMaA TD8AMUHR tradition Coan
COAOOCTb sHeonm enerov Coan
MauiKHa Maoxa brand At Yes
DOT m ux lanauaae A1No
DOAHMK xntoH SDrina AlYes
ABaDb DVMKa oen At No
Monexvna xneTxa can AlYes
HeaeHHOCTb XOHBMHOCTb extremity A1No
JlMSHOCTb HMUO oerson AlYes
maron Hapemte dialect AINo
cnneTHfl cnvx hearina At No
aaeaaa Mecnu moon AlYes
noMTOaatme nDareHSMf) oretensfon A2CYes
ItaDTbl nae assist A2NcNo
nvrauMCTBHe TVP tour A2CYes
TeHHHC uineM helmet A2NcNo
XBKTaHUMfl Max receipt A2NcYss
&M3M0H0MMR MMH8 mine A2CNO
COTDVAHMK u it b t personnel A2NcYes
eaa neoAVKibi products A2CNO
nw6oBb 00M8H novel A2NcNo
HaCTOAbHafl naMnoMxa bulb A2NcNo
o6uiecTBo xnacc class A2CYss
MacTHan noaxTMxa practice A2CYes
Mamao AMaeoctm sabotace A2NcNo
acnaxT nnan dan A2CN0
noMeM noeaaHTauim recaption A2NcYss
Aooora Toaxr tract A2CNo

48 The stimuli from Versions A & B used for each task are collapsed in this Appendix because of the large 
degree of overlap.
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H60H0BMK nooeicr
CTMHHOCTb ODMntHan
CKB03HHK BBTBD
oxeaH Bojwa
xnefl Macno
BOOB XMAXOCTb
6oarr POACTB6HHMK
HanHCBHHB maMOTHOCTb
iconoaeu Beooo
nacTOMxa m esao
xnaM Mveoo
ItVXHS nnwTa
MbUlO hvt
BOCK VTar
nefiaob Matt)
caaxa nior
neMb ODOT
annua nvc
BbtOHOK CBVH
OfiODMOT nor
Como aoioK
BBAbMB cnox
nuna naxc
oCosmhmb HOHO
Kofibrro naowiMfl
MMCTMKa AMMKa
choh DaHTaBHCT
BOooCefl noxTonMHTa
aonxHHK nbrra
cror annaH
MOHBX KonMa
BBTXa KMDMaH
Monea CXaDVHMB
oaaroBoo rOCBBHMUa
VHBHblA Maxanxa
noeaaxa Bed)
nareob OMCTOK
BaDBHbB A OHIO
UJVTKa nooocoH
BODOTa VCTD0B6HHB
MMUMHb Keoeu
neoenpasa CHBnaoaT
nvtna TOO
nDMfi CBBnTOK
nanxa saorr
M0D03 TMffOBTXa
VTOBOO nOOMOBBU
aaapMn BMitoaca
B636HMB Koanra
SvTbinxa aaKT
HBXHOCTb aaoaaHHa
nOKOJIBHMB B0AMM6D
norona nVHOK
neo en er UJVBa
onaceHMa ABCT
cosa sa n ra
06e a JOXflHH
noneHo OHTODMMUMfl
nonoxBHMB rvao
XDbICa ranBMOH
DMC noAa
naMRib Tauaca
nam a oCoaflcTBO
uianaui null
noxao XOT
DOfiOCTb DCHb
necm ttVD
COTMHOK BRDa
noaaaa CTMT
8DUJHH xentmm
cron c o m a
BanaiMMHa seoejRHMK
COH VCbtCK
tu ino neeenvtHa
oaMica BanaHMua
rvceHHua AWW
cocaa cneaeTHocTb
nexuMfl xonoo
MBABaOb TaSora
rwoor TaoaAMHa
nonosHHa tbaoex

draft A2NcYes
orfafnal A2CNo
snake Unrei
disruption Unrel
exolosion Unrel
bBliof Unrei
plumber Unrel
skv Unrel
memory Unrel
knife Unrel
arain Unrel
basket Unrel
sock NONS-PhSim
bleak NONS-PhSim
oun NONS-PhSfm
aod NONS-PhSim
Mil NONS-PhSim
call NONS-PhSim
chest NONS-PhSim
buck NONS-PhSim
clean NONS-PhSim
sweat NONS-PhSim
mode NONS-FfFf
trao NONS-FIFf
fabric NONS-FIFf
scale NONS-FfFf
decoration NONS-FIFf
examination NONS-FfTr
veil NONS-FfTr
cross NONS-FfTr
loaf NONS-FfTr
torso NONS-FfTr
stuoiditv NONS-TrEa
bicvde NONS-TrEa
Draver NONS-TrEa
aarden NONS-TrEa
mistake NONS-TrEa
fence NONS-TrEa
border NONS-TrEa
rabbit NONS-TrEa
beach NONS-TrEa
resistance NONS-TrEa
bar NONS-Coan
character NONS-Coan
cream NONS-Coan
document NONS-Coan
intuition NONS-Coan
planet NONS-Coan
secret NONS-Coan
tank NONS-Coan
tradition NONS-Coan
enerav NONS-Coan
brand NONS-A1Yes
lanauaae NONS-AINo
sorina NONS-AIYes
pen NONS-AINo
cell NONS-A1Yes
extremity NONS-AtNo
person NONS-A1Yes
dialect NONS-A1No
hearina NONS-AINo
moon NONS-A1Yas
pretension NONS-A2CYes
assist NONS-A2NcNo
tour NONS-A2CYes
hslmet NONS-A2NcNo
receipt NONS-A2NcYes
mine NONS-A2CNo
personnel NONS-A2NcYes
products NONS-A2CNo
novel NONS-A2NcNo
bulb NONS-A2NcNo
class NONS-A2CYes
practice NONS-A2CYes
sabotaae NONS-A2NcNo
plan NONS-A2CNo
raceotion NONS-A2NcYes
tract NONS-A2CNo
draft NONS-A2NcYes
orfdnal NONS-A2CNo
snake NONS-Unrel
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craHOK noroT
COCHS anvfia
sonoc CBMDCTBO
catuaHMe nOMCMOABHHB
MBTXa nOOOnHBOCTb
cnaA Mocxa
nOOVMMK TOOOHa
racTDonH dtarxa
MeOHb (baAa
nonxa nvnaT
oxnaa AOHBK
sonuwOHMK XMdHa
MBCbl MHAaDBTa
vron KvfiMna
TenatboH noco
CODOHKa 6BHraDBT
UJMDMB HHX
anoanb XMHO
MOnOTOK ABManox
ouvrroK BMAMfl
SooxeHHe Donxa
navK aHABAb
DOM TVtrWDOK
cronica MOd>
ocxan JOMaD
neoanen nOBAOXlb
BMHOTDBA HMCa
none DODBaHHB
cvobfia rvx
BMXDb MMDBdxa
MCTOMa BBAbB
MVSblKa XOCTBHb
lOHOCTb car
nanbMa tona
oCuflA oaxno
KOA duiMHit
enna UOCODb
XODOBOA OCTBU
OCBHb area
DOT HHnbxa
aeAoo DMHHTXa
KODOHa naS
Meaa/tb aAoa
ujoxonaa (t)BCTO
eadaaoxa 30H
xneH caAanb
Tadra ooao
M8TBDMX DVMS
nocrvnoK CTOnMAOD
Merann vrad>
eea nBMBTb
KDMX BBDT
oaec MDX18M
caana naAHnoH
6ec vcxoa
necoa TOXOH
ruioa reCTDBHHB
SaoaSaH SVMb
KOBUI xanbHautm
6ooui A dbCbd
CMBX ornHH
6eoar vxvna
ODBX nofiirraHMa
HHAVC xnexa
OCKOnOK M6H6X
KOCTb Cexon
imaMa 6MOB3Hb
nana Manor
AflAfl KHBHBHMB
noxoA MKTBXWOCrb
unuenax TBOHUMfl
SoneaHb oncvn
MBA MBS
CBMTa 4VB
KDOT HKMCb
COBBCTb TDaS
CblDHMK Don
snara D0M6U
cnmir B06M
oroooA TDM H8
BBTOUJb T6A

disniotlon NONS-Unral
Bxolosion NONS-Unrei
baifaf NONS-Unral
otumbar NONS-Unral
skv NONS-Unral
mamorv NONS-Unral
knifs NONS-Unral
drain NONS-Unral
basket NONS-Unral
fas NONS-NONS
bava NONS-NONS
mirl NONS-NONS
zoor NONS-NONS
badow NONS-NONS
roosa NONS-NONS
astice NONS-NONS
dattfa NONS-NONS
oaffic NONS-NONS
accalsx NONS-NONS
miooar NONS-NONS
wanaaad NONS-NONS
oicaritv NONS-NONS
Mtenful NONS-NONS
zildlifss NONS-NONS
ambumWon NONS-NONS
fod NONS-NONS
bins NONS-NONS
mfrt NONS-NONS
zoos NONS-NONS
bants NONS-NONS
slaea NONS-NONS
attamo NONS-NONS
saxina NONS-NONS
Dsrdon NONS-NONS
asticBS NONS-NONS
movBron NONS-NONS
wansina NONS-NONS
oiahting NONS-NONS
calcomal NONS-NONS
Diarternsst NONS-NONS
fov NONS-NONS
biva NONS-NONS
Z)C8 NONS-NONS
zork NONS-NONS
baoia NONS-NONS
slint NONS-NONS
baddow NONS-NONS
emmick NONS-NONS
zauaht NONS-NONS
baffsct NONS-NONS
murdom NONS-NONS
wather NONS-NONS
Diartar NONS-NONS
dBtch NONS-NONS
vooala NONS-NONS
aan NONS-NONS
bova NONS-NONS
nalt NONS-NONS
bavsi NONS-NONS
slona NONS-NONS
bands NONS-NONS
BfltulD NONS-NONS
otaar NONS-NONS
lind NONS-NONS
naao NONS-NONS
wister NONS-NONS
orosDSft NONS-NONS
dortnsss NONS-NONS
collantinv NONS-NONS
oox NONS-NONS
chid NONS-NONS
nare NONS-NONS
biaot NONS-NONS
soona NONS-NONS
biva NONS-NONS
sooact NONS-NONS
Dothsr NONS-NONS
blass NONS-NONS
nold NONS-NONS
zathar NONS-NONS
ardonist NONS-NONS
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orvoeu Dana orostume NONS-NONS
OoobCa nero comoleech NONS-NONS
San (feHceftxa confess rtv NONS-NONS
BOD xonooox lue NONS-NONS
OTTOR CHoaa fooe NONS-NONS
nanra 3MHK3 oild NONS-NONS
xacra nooxa Ulna REAL-NONS
MBTDO cnoo souro REAL-NONS
MODfflC SonbHMua bravel REAL-NONS
OBua neoeu escout REAL-NONS
S o o n C8MT0K orooth REAL-NONS
Mere uannn bottark REAL-NONS
Beox xaoxoe nuaaaae REAL-NONS
xaSaH oroHb desinter REAL-NONS
3VS CTMXMd aueezer REAL-NONS
Smht xoAb6a electroont REAL-NONS
VKOD neHMB coroannv REAL-NONS
onHHa noaon mio REAL-NONS
m ean HeaoseT foot REAL-NONS
nara CBMHbfl dew REAL-NONS
onooa nMTOMHMK crimb REAL-NONS
SonoTo OSaflHMB swile REAL-NONS
MCK 30onaox d a d REAL-NONS
ujanxa nnena flain REAL-NONS
cxvxa raaanxa oroter REAL-NONS
vtoh H8CM0DK comfant REAL-NONS
c e n u b aSaxvo onimal REAL-NONS
nbmca BblSOD dirstave REAL-NONS
6uk OSOA rabbleit REAL-NONS
ntoHa naooM faooiture REAL-NONS
KDOHa KHTOK oud REAL-NONS
MMCxa monxa torn REAL-NONS
noS BOnMOK roak REAL-NONS
KOHb Mar drick REAL-NONS
aan xonbuo tirt REAL-NONS
Soon caMvoaA track REAL-NONS
Mar MOTOD reafon REAL-NONS
MTO ronvSb dellerv REAL-NONS
SoaHb MOTOR oransin REAL-NONS
ccooa SbinMHa lindow REAL-NONS
Tanxa nexon resoelch REAL-NONS
nervx nosoo aoistrome REAL-NONS
nvora 3MM8 fuaoestion REAL-NONS
nceab nonoTHO zow REAL-NONS
MeUJOK xaaxa lind REAL-NONS
KM HO BBH8 zice REAL-NONS
onooc CMTO rable REAL-NONS
Manna SVHT zort REAL-NONS
KVHMUa MBHTa darrot REAL-NONS
TDOH KODOnb nomic REAL-NONS
ceon 6e3VMHe zattle REAL-NONS
M8K vcnvra leadler REAL-NONS
HCOBb SoraTblDb voaole REAL-NONS
V3HMK nnen oainfum REAL-NONS
CTMDKa Tas vaatreath REAL-NONS
Max uivSa soreach REAL-NONS
noSeAa nDOMTDbllU leal REAL-NONS
SDMTBa nesane zeer REAL-NONS
KBanoar KDVT orock REAL-NONS
cnoo naDM vater REAL-NONS
KorneTa (tMDUl nivide REAL-NONS
nnena XHVT zabias REAL-NONS
vShActbo cnea ketter REAL-NONS
TOMn sanm an tullet REAL-NONS
nexaociBo nesBHMe Dacbinerv REAL-NONS
3aaava DeUWHMB vocaster REAL-NONS
naanor MOHonor tomoanv REAL-NONS
MOMOHT cexvHoa Diossarv REAL-NONS
HCKVCCTBO TBODBHMB koot REAL-NONS
Saoxar MaOMHSA zail REAL-NONS
Koacxa u se r oooth REAL-NONS
AVHOBBHMB xaunaH wanse REAL-NONS
noorvnxa naDR nister REAL-NONS
cxaaxa Sfatflb velerv REAL-NONS
nonoTeHue xvnaHMe artcken REAL-NONS
uuraH TaSOo tistsr REAL-NONS
KOHTDOnb Haoaoo oonatto REAL-NONS
reouor SaooH tarraae REAL-NONS
m as SDOBb menttcle REAL-NONS
BMilbl roaSnM fuck REAL-NONS
DOCT Bbtcora tood REAL-NONS
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cronenra BOX
roooe xaoTodenb
rMonmua anxa
OMsaftHeD M0A3
CaMOflCT roan
nDOMsaoacTBo AaOoMxa
rooa cxana
TeaTD A8K0D8UMA
nooaaoxa sxcneontsa
Heaecra rfcara
ueoxoab XDOCT
xne6 6aT0H
Teno KODOVC
Mamma Maoxa
DOT fault
DOAHHK xtuom
ABBDb ovsxa
Moneicvna x n ero
HeaesHOCTb KOHeMHOCTb
AMMHOCTb mtuo
maron HaoasMe
cnnetHfl cnvx
saeaaa MBCAU
noMnoaHMe noeTBHSMA
KBDTbl rtac
nvTeuwcTBMe TVO
T6MHMC uineM
xbmtbhuma hbk
<t)K3MOHOMMA MMH8
CQTDVAHHK uiraT
aaa nnOAVKTbl
nioCoBb DOMaH
HacronbHasi naMnoMxa
oCuiecTBO xnacc
MacTHan noaxraxa
MSHBBD AMBBDCMA
acnexr nnaH
nonaM noesamauMA
Aooora TDaxr
MBOHOBMX nooexr
croaHHOCTb ODHTMHan
nmna naxc
OSOSDBHMB HOHO
KOnblTO naomriHA
MHCTMKB AMMKa
cnoH DaHTaBHCT
bodoCbA noxranMHTa
AOTOKHMK nbrra
cror annatr
MOHaX xoxiMa
Benta KMDM8H
noroaa nvMox
neoeneT UiVBa
OnaCBHMB Aecr
cosa aaxrra
o6aa 30XAMH
nonaHo OHTODMMUHA
nonoxaHMe rvao
xowca TaneMOH
OMC noaa
naMHTb Taujxa
nanxa o6oaAcTBO
tuanaui nHkt
noxao XOT
DOffOCTb DBHb
necHH nvD
SOtmhok axoa
ncaaaa cntr
80UJMH xerotTXM
cron com a
seroiMMHa BeoexHHx
COH vGbtcx
uaino neaenHHa
oatuxa BaxiaHMua
rvceHMua AMJ1A
cocxa cneaeTHOCTb
rumor TaoaAMHa
nexuHA xonoo
MBABeAb Tafkm

mfnkar REAL-NONS
aock REAL-NONS
twam REAL-NONS
fashion FfTr
laddar FfTr
factory FfTr
rock FfTr
scanarv FfTr
expertise FfFf
fata FfFf
crast FfFf
baton FfFf
corosa FfFf
stamo A1No
tonaua AlYes
kav A1No
handle AlYes
caaa A1No
finiteness AlYes
face A1No
adverb AlYes
rumor AlYes
month A1No
complaint A2NcNo
oass A2CYes
round A2NcNo
slam A2CYas
check A2CNo
exorassion A2NcYes
state A2CNo
Groceries A2NcYes
romance A2CYes
lamo A2CYas
arade A2NcNo
exoerience A2NcNo
diversion A2CYas
oarsoective A2NcYes
orasantation A2CNo
route A2NcYes
oroiect A2CNo
weirdo A2NcYes
fashion NONS-FfTr
laddar NONS-FfTr
factory NONS-FfTr
rock NONS-FfTr
scanarv NONS-FfTr
axoertise NONS-FfFf
fata NONS-FfFf
crast NONS-FfFf
baton NONS-FfFf
corose NONS-FfFf
stamo NONS-AINo
tonoua NONS-A1Yas
kav NONS-AINo
handle NONS-A1Yes
caoe NONS-AINo
finiteness NONS-AlYes
t e e NONS-AINo
adverb NONS-A1Yes
rumor NONS-A1Yes
month NONS-AINo
comolaint NONS-A2NcNo
oass NONS-A2CYes
round NONS-A2NcNo
slam NONS-A2CYes
check NONS-A2CNO
exorassion NONS-A2NcYes
state NONS-A2CNo
aroceries NONS-A2NcYas
romance NONS-A2CYes
tamo NONS-A2CYes
arade NONS-A2NcNo
exoerience NONS-A2NcNo
diversion NONS-A2CYes
oarsoective NONS-A2NcYas
orasantation NONS-A2CNo
weirdo NONS-A2NcYes
route NONS-A2NcYos
orafact NONS-A2CNo
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Russian-English Translation Recognition

Prennme LI Target L2 Target JXES
Mope orr kit PhSim
anexrpmecxBo TOX talk PhSim
pexa nnar plot PhSim
MSHMIDOp nax luck PhSim
B0XA6HM8 pynb rule PhSim
UWpCTb xnox dock PhSim
MblUJb XOT caught PhSim
paw HHH chin PhSim
nec 6op bore PhSim
AMHaCTMfl POA rod PhSim
T6X10 xoMruieioym complexion FfFf
Aonn naA pta FfFf
noprrper $OH phone FfFf
cyfl aABOxaT advocate FfFf
yxaxep tasanep cavalier FfFf
AexaH xaepeflpa chair FfTr
BMKOCTb Gannon cylinder FfTr
xorooMxa UMn thorn FfTr
o6 m 3 h a$epa fraud FfTr
Toproarw MaraaMH store FfTr
cnaAocTb caxap sugar TrEq
naAnep noneT flight TrEq
OXHO 3aHaeecica curtain TrEq
nococb pwSa fish TrEq
BHSUlHOCTb Kpacora beauty TrEq
nonbsa speq harm TrEq
SoraTCTBO pOCKOUJb luxury TrEq
KOCTOHKa BMUJHfl cherry TrEq
CTBOfl ABpBBO tree TrEq
KHttra CTpaHMna page TrEq
AMvra Bee weight TrEq
span JAOpOBbe health TrEq
Aonr OTBflfrCTBBHHOCTb responsibility TrEq
nonet ysaxBHMe respect TrEq
MeCTHOCTb paAoH district TrEq
paCoTa TPYA labor TrEq
cnpoc PWHOK market TrEq
CaHKflT aan hall TrEq
SMOtprn 4yBCTB0 feeling TrEq
anoxa Bex century TrEq
npopaSona aHama analysis Cogn
TypHMp HeMflMOH champion Cogn
yctynxa KOMtipOMMCC compromise Cogn
noflpoCMocTb ABTanb detail Cogn
nOMHH HHHiptaTMBa initiative Cogn
HaA«KAa OITTHMM3M optimism Cogn
npnpo«a (1MKHMK picnic Cogn
TaKTMica crpaienm strategy Cogn
Aap TanaHT talent Cogn
paaroaop TOH tone Cogn
Maxaxa oOeabflHa simplicity Unrel
aonpoc OTBBtT velocity Unrel
MaHAapm anenbctm delay Unrel
Ty3CM«4 ocrpoB palace Unrel
MfUKOCTb TBBpAOCTb oxygen Unrel
cryxa xonoA vegetable Unrel
yrpata norrepn relief Unrel
XyAOXHHK XMBOdMCb confidence Unrel
Kacrpwrw CKOBOpQAa spoon Unrel
Becenbe npaaAHHK wing Unrel
h« 6 o rmtna advantage Unrel
cnaAocib KOHttWTa score Unrel
TaCax nannpoca flesh Unrel
Kaprvma pMCOBBHHe editor Unrel
38BOA pa6oHHA infant Unrei
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uiyM BcnnecK truck Unrei
xntoxsa RTQAa event Unrel
oxcrra AoSbNa madness Unrei
HeapacreHMK ncHxmaTp winter Unrel
BMTOMMH nmraHHe ofl Unrel
TO sap pacnpoAaxa damage Unrel
Saner TaHBtt cattle Unrel
xatuenb npociyAa liberty Unrel
CyxeT MIseTOK substance Unrel
0 1 0 8 0 Syxaa Income Unrel
6eaa rope anger Unrel
AeHbTM MOHera existence Unrel
OTBepCTMS Aupa density Unrel
(poTorparpMH CHMMOK gun Unrel
lOpMCT 38K0H image Unrel
MepaocTb 0TBpau46HMe direction Unrel
BOAxa nbflHML̂ I freedom Unrel
Maunwa xoneco meaning Unrel
yflap 60J1b faith Unrel
CtopoxpaT MMKOBHMK blood Unrel
6eACTBMe HaBOAHBHMe clarity Unrel
cyA nparosop bed Unrel
nptiSop ofiopyAoeaHMe size Unrel
T8CT0 rotpor hour Unrel
paAOCTb ynuSxa effort Unrel
Hanea MOTMB square Unrel
BaroH noeaA story Unrel
ypoxaft cano wall Unrel
mSa 6p«BH0 county Unrel
nptn xoHxypc issue Unrel
HaCMBUKa H3Aeaxa report Unrel
nnaiq 30KT pressure Unrel
KOHqepr cxpmnxa spirit Unrel
soAra MMp peace AlYes
crpenbCa nyx bow AlYes
copr BMA type AlYes
CnMpTHOB xpenocTb strength AlYes
aneKTpHMBCTBO paapflA discharge AlYes
H3MH Spax marriage A1No
aHKera non floor A1No
HasanbHMK maaa chapter A1No
ToproBnfl naaxa bench AINo
nafiopaTopHfl onur experience AINo
ormtxa tpoxyc focus A2CYes
ClDQAO peuerrr prescription A2NcNo
PflA ceptui part A2NcNo
06b3HaHBHHB HOTaqKfl natation A2CYes
cxaHAan cqera scene A2CYes
qepKOBb nocr tasting A2NcYes
paxoBMHa xpaH crane A2CNo
TtOpMM xaMepa ceil A2NcYes
pyxcbB narpoH patron A2CNo
xopnopaqwi atopm share A2NcYes
C03HBHMB MaTeptm matter A2CYes
Bonra 6acceAH pool A2NcNo
BeptUMHbl nMKM peaks A2CYes
MHHHCrpbl Ka6MHBT office A2NcNo
CyMara J1MCT leaf A2CN0
ujaxMarru napmtn game A2NcYes
AWM xnyS dub A2CNo
KOpMCTb MKTepec agenda A2NcYes
Be pa peranum religion Cogn
rxnoTMa Teopim theory Cogn
Hapoa Hat^w nation Cogn
KOKTOpa opraHMsaipm organization Cogn
nonoaceHHe craryc status Cogn
CMenocTb PMCX risk Cogn
eras paSoTa feature Unrel
npMBMBxa yxon treasury Unrel
sop xpaxa queen Unrel
asrycr nero trial Unrel
rtanaTa SonbHMi^a volume Unrel
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naflo ompucK evening Urvel
Teno Kownnexmw build FfTr
Aon* naA share FfTr
noprpeT 0OH background FfTr
cyA aABOKaT lawyer FfTr
yxaxep xaaanep admirer FfTr
AeicaH xacfwApa cathedral FfFf
CMKOCTb Cannon balloon FfFf
KQXIKXKa ujan ship FfFf
oQm bh a<t>epa affair FfFf
Toproarw Maraaim magazine FfFf
boAh s MMp world AINo
crpenbCa nyx onion A1No
copr BHA appearance A1No
CHMpTHOe xpenocib fortress A1No
aneicrpHMecTBO pa3p»w category A1No

6pax defect AlYes
aHKera non gender AlYes
HasailbHMK maBa head AlYes
Toproenn naaxa shop AlYes
naSopaTopwi onwr experiment At Yes
onroua (poicyc trick A2NcNo
Cxiioao peuerir recipe A2CYes
P*W cepan series A2CYes
0603HaM6HHe H ara ip u i reprimand A2NcNo
cxaHAan ClfBHa stage A2NcNo
qepKOBb nocr post A2CNo
paxoBMHa xpaH faucet A2NcYes
TKpbMa xaMepa camera A2CNo
pyxbe narpoH cartridge A2NcYes
Kopnopatpm anpui action A2CNo
C03H8HMa MaTepcia doth A2NcNo
Bonra CacceAx basin A2CYes
aepujMHu nMKM spades A2NcNo
MMHMCTpU xaCMHer cabinet A2CYes
SyMara PMCT sheet A2NcYes
maxMaTbi napTMA party A2CNo
AWM xnyS cloud A2NcYes
KOpblCTb MHTepec interest A2CNo
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French-English Priming

Prenrim e Prim e

levis pont
moteur huila
ordinateur tcran
rat pi*3«
chat souris
tireur fusil
pauma doigt
saumon poisson
sol ail Pteg«
co r action fauta
gouvamamant formality
fleur tulipa
buraau post#
intensiti pression
iglise cathbdraie
reprbs enfant d£6gation
corda guitara
lin tissu
paur teraur
atoms Aliment
btape cyda
juge verdict
barreau caga
saconda minuta
pays nation
jus oranga
chaisa tabla
souffranca torture
liana jungle
doignement distance
scdtratesse crapule
pianta racine
camion fourgon
air poumon
musique chanson
piad ortail
limita bout
farma grange
intermbdiaire courtier
naufraga radeau
dastin pofgna
couronna rue
plainta serf
baura baieina
domaina tanta
riz pointura
pouvoir terra
dttresse viadue
racharcha poitrine
ragard faiblessa
ratraita rente
vdo casque
ddbut fin
foin ballot
baguatta pain
angla coin
citron zaste
achat magasin
poids balance
vin raisin
main sac
aau bard
fourrura peau
Mvre boucha
joie paina
No* ranna
dascanta chute

Tareet I f f l§

bridge TrEq
oO TrEq
screen TrEq
trap TrEq
mouse TrEq
rifle TrEq
finger TrEq
fish TrEq
beach TrEq
mistake TrEq
formality Cogn
tulip Cogn
post Cogn
pressure Cogn
cathedral Cogn
delegation Cogn
guitar Cogn
tissue Cogn
terror Cogn
element Cogn
cyda Cognld
verdict Cognld
caga Cognld
minuta Cognld
nation Cognld
oranga Cognld
tabla Cognld
torture Cognld
jungle Cognld
distance Cognld
rabbit Unrel
fault Unrel
damage Unrel
stick Unrel
pride Unrel
sheet Unrel
trust Unrel
duty Unrel
knife Unrel
bottom Unrel
Me Unrel
crown Unrel
complaint Unrel
butter Unrel
astate Unrei
rice Unrei
power Unrel
distress Unrel
research Unrel
glance Unrel
rent FfFf
casket FfFf
fin FfFf
ballot FfFf
pain FfFf
comer FfTr
zest FfTr
shop FfTr
scales FfTr
grape FfTr
suck PhSim
bora PhSim
paw PhSim
bush PhSim
pan PhSim
ran PhSim
shoot PhSim
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chemise col
entraprise sod**
Interdiction d*fense
scandal outrage
chose affaire
pditlden campagne
kilometre mille
m*thode mode
mariage voile
assaut si*ge
pariement di*te
autobus d*p&
voiture assurance
boutique rayon
repos somme
utilit* parti
contact touche
vitesse train
lien rapport
jalousie envie
synthbse point
signature griffe
marque P«
rebord ar*te
exposition montre
avoine son
cour arrtjt
cheveu coupe
banque vol
manuscrit livre
attente queue
abolition chaustu
abus laufou
abordage vora
cognac raut
dart* zecacha
clef rorquegeau
classe rarras
dfearrai seiu
drogue saux
d*sastre tal
marraine s*
mdcompte qu*chauquet
noix rosevu
nervure z*chuquet
vareuse jorca
nombre capesse
vanne cauchu
tr*sor sazeau
trtve cova
tr*teau feuseieau
souffleur f*fuchau
soin j*poseau
lycde chapour*
torchis teusecou
moellon teau
revolver qu*
recueil t*iau
ragoOt sauchat
rafle tareu
ruelle z*jo
rognon t«vel
suint Mquepa
semeur qu*rarau
pan jeus*
minois r*terqueue
mazout s*tu
maillot fesadov*
loeange chajurette
Oterie lopusatte
lopin tav*jou
jeu tetufeau

call PhSim
sodety A2CNo
defense A2CNo
contempt A2NcNo
affair A2CNo
campaign A2CYes
mile A2CYes
mode A2CYes
sail A2NcNo
siege A2CYes
diet A2CNo
terminal A2NcYes
insurance A2NcYes
shelf A2NcYes
nap A2NcYes
advantage A2NcYes
key A2NcNo
train A2CNo
rapport A2CYes
desire A2NcNo
dot A2NcNo
stamp AlYes
envelope AlYes
ridge AlYes
show AlYes
bran AlYes
stop A1No
glass AINo
flight AINo
pound AINo
tail AINo
rant NONS-FfFf
casket NONS-FfFf
fin NONS-FfFf
ballot NONS-FfFf
pain NONS-FfFf
comer NONS-FfTr
zest NONS-FfTr
shop NONS-FfTr
scales NONS-FfTr
grape NONS-FfTr
suck NONS-PhSim
bore NONS-PhSim
paw NONS-PhSim
bush NONS-PhSim
pen NONS-PhSim
ran NONS-PhSim
shoot NONS-PhSim
call NONS-PhSim
bridge NONS-TrEq
oil NONS-TrEq
screen NONS-TrEq
trap NONS-TrEq
mouse NONS-TrEq
rifle NONS-TrEq
finger NONS-TrEq
fish NONS-TrEq
beach NONS-TrEq
mistake NONS-TrEq
formality NQNS-Cogn
tulip NONS-Cogn
post NONS-Cogn
pressure NONS-Cogn
cathedral NONS-Cogn
delegation NONS-Cogn
guitar NONS-Cogn
tissue NONS-Cogn
terror NONS-Cogn
element NONS-Cogn
cyde NONS-Cognld
verdict NONS-Cognld
cage NONS-Cognld
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jument sAvet minuta NONS-Cognld
hultre tourA nation NONS-Cognld
Apinette caucho oranga NONS-Cognld
Agard naurou tabla NONS-Cognld
dAeompte furachet tartura NONS-Cognld
coquiDage lustucou Iungla NONS-Cognld
apprt zastapalla distanca NONS-Cognld
ampoule fortaau rabbit NONS-Unral
aiteese chastu fault NONS-Unral
colon pasquA damage NONS-Unral
aine sAraau stick NONS-Unral
acquit chaulu pride NONS-Unral
canaffiar loutoutella sheet NONS-Unral
eansura vufousaau trust NONS-Unral
cailula tAchausou duty NONS-Unral
cava topajou knife NONS-Unral
liserA fovAqueu bottom NONS-Unral
jamba vaustafou fate NONS-Unral
jarre zApaau crown NONS-Unral
hangar vAsart complaint NONS-Unral
grillon fassA butter NONS-Unral
gradln faurcou estate NONS-Unral
graina jaau rice NONS-Unral
dant power NONS-Unral
front pAva distress NONS-Unral
fumat sarot research NONS-Unral
frayaur lAcou glance NONS-Unral
faisan raquai society NONS-A2CNo
Atuf taufau defense NONS-A2CNo
antailla rastau contempt NONS-A2NcNo
frain sauf affair NONS-A2CNo
remblai roue campaign NONS-A2CYes
Agide lupa mile NONS-A2CYes
croupion sasortA mode NONS-A2CYes
remords tapourquat sail NONS-A2NcNo
cross atta sautajeu siege NONS-A2CYes
pigaon cupochavA diet NONS-A2CNO
jujube pAquasta terminal NONS-A2NcYas
piAton rojou insurance NONS-A2NcYas
andantura cusAa shelf NONS-A2NcYas
chlcot coutA nap NONS-A2NcYaa
gomme quartet advantage NONS-A2NcYas
affat fauvetau key NONS-A2NcNo
oauf raulAcou train NONS-A2CNo
puca lert rapport NONS-A2CYes
chair raau dasire NONS-A2NcNo
plaur fart dot NONS-A2NcNo
pavot frA stamp NONS-A1Yes
Joyau faau envelope NONS-A1Yas
incandia lAsaquat ridge NONS-A1Yes
voau Jopart show NONS-A1Yas
souhait veujaquA bran NONS-A1Yes
solda tAlou stop NONS-A1No
pensAe chutau glass NONS-A1No
pignon lastaufau flight NONS-AINo
plafond quazavA pound NONS-AINo
sourfra fafaulau tail NONS-A1No
pans crou fas NONS-NONS
pannon fiau have NONS-NONS
phoqua chot mirl NONS-NONS
paitnod couqua zoor NONS-NONS
ratour tAva badow NONS-NONS
saia quartAt roosa NONS-NONS
tyrannia pauva astice NONS-NONS
manta Jarrou dattle NONS-NONS
ascAte rofA paffic NONS-NONS
daufl poufa aecelex NONS-NONS
gans lurtA mippar NONS-NONS
ennami fAdt wanagad NONS-NONS
maid lasquA picarity NONS-NONS
painard larcaud btttanful NONS-NONS
peignAe tajou zildlifas NONS-NONS
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plum* suru
sail* sascau
saison surtdva
salada caufau
lac qudvau
ddboitage cauchst
dafoutf jergu
dvilttd cortou
daquett# sosou
dgalitd fapou
grafts saustaur
lustra perca
routfna tavaau
notalra choupou
plurality tauquanna
rodags japot
dddain raurtu
envoi Joufetta
hude terchd
humiditd follat
Imageris lastdsapot
Infirmidre faufertdtu
jatda pourtetaustat
monarda larquanaula
pasta quartaiauteu
galera pusouldchau
canot vestdvartu
porta tarquefercau
sold at jufejorqud
barda fdpocapau
bard furavat
moulds zustdchert
moufie cauratdgaau
divan sourtasausalla
dizsau tarcupantaau
Reuve pdchasouvd
dcola fuleuvortstte
sil quettd
taup* fausaau
prospdritd rarqust
prothda* fuchou
privation courrat
plat chdgaau
vfriditd laufd
vastibula sofau
vibrion vdvert
trdpas sdtu
sagard fsstau
platinag* suzd
loriot chschou
culctton vsreo
firm* vauchau
eassag* rdtot
castor qudla
bambou quasu
farina fauchou
souillard vauret
poignard fucu
frdre chaquat
masura rejot
mdsanga chaseur
•xaman ratdta
crus soustert
ccaurca farquat
cohua poufa
aigreur luru
aissatta surtsu
archipal fequalla
ardaur chegaau
argils sauzd
bagnols chartaau
bdfraur chausu

ambumWon NONS-NONS
fod NONS-NONS
bins NONS-NONS
mirt NONS-NONS
zopa NONS-NONS
bants NONS-NONS
slacs NONS-NONS
attamp NONS-NONS
aaxing NONS-NONS
perden NONS-NONS
asticas NONS-NONS
moveron NONS-NONS
wansing NONS-NONS
pighting NONS-NONS
caJcomal NONS-NONS
piarternest NONS-NONS
fey NONS-NONS
biva NONS-NONS
zice NONS-NONS
zork NONS-NONS
bapla NONS-NONS
stint NONS-NONS
baddow NONS-NONS
ammick NONS-NONS
zaught NONS-NONS
baffact NONS-NONS
murdom NONS-NONS
wather NONS-NONS
piarter NONS-NONS
deleft NONS-NONS
voggle NONS-NONS
gan NONS-NONS
bova NONS-NONS
nalt NONS-NONS
bavei NONS-NONS
slone NONS-NONS
barvie NONS-NONS
antulp NONS-NONS
plsar NONS-NONS
find NONS-NONS
neap NONS-NONS
wister NONS-NONS
prospart NONS-NONS
dortnass NONS-NONS
coilantiny NONS-NONS
gox NONS-NONS
chid NONS-NONS
nars NONS-NONS
blapt NONS-NONS
spans NONS-NONS
biva NONS-NONS
appact NONS-NONS
pother NONS-NONS
blass NONS-NONS
ndd NONS-NONS
zatftar NONS-NONS
aidonist NONS-NONS
prostum* NONS-NONS
compleach NONS-NONS
confessity NONS-NONS
lua NONS-NONS
fop* NONS-NONS
pdd NONS-NONS
pildabiep NONS-NONS
eistch NONS-NONS
piawaidop NONS-NONS
mobfa NONS-NONS
plawapoy NONS-NONS
plovs NONS-NONS
roakatid NONS-NONS
dord NONS-NONS
scayodir NONS-NONS
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billion lucart
bur* lartaau
butt6* zaup«u
contraint* porca
contour vls*au
gorboise chlchlt*
um* s«rt*ss*
surprise toutu
souplar* fitu
ravu* lautl
rallong* vougaot
copain ami
consulat ambassad*
fdidtl ddic*
dldain insoianc*
4m* esprit
tsrre mond*
colline valll*
sst ouest
ardme axhalaison
futaill* baril
four patisserie
fractur* bris
craint* angoiss*
passage couloir
loi droit
chain* captivitl
but rlv*
brouillard Iclat
bris* vent
bravad* dlfi
carafe boutaill*
boul* ball*
term* bom*
boisson aliment
cafard bigot
arc dim*
viguaur ardaur
placard armoir*
chambri4r* fouat
dfclin aurora
cult* foi
•squiss* dassfn
tit* crln*
Ipoux mlnag*
cofffur* boud*
ouvartur* trou
chagrin collr*
amdette mascott*
dipans* frais
goOt saveur
salon boudoir
tantur* tapis
boauf vitmd*
enfant Jum*au
miracl* prodig*
myth* ligand*
don prlsant
sufat mature
panneau vitrail
chanB chaptei
dTMvotlon leal*
IM ne grill*
mairi* rad*
rdag* slchoir
sculpture sifftat
toupii* ustion
veau sB
sign* orong*
osmos* frutill*
fumag* IcaiR*
cur* alliag*

mought NONS-NONS
sharodrick NONS-NONS
pooth NONS-NONS
slanopood NONS-NONS
doit NONS-NONS
soomafroke NONS-NONS
nist NONS-NONS
tudsovang NONS-NONS
prock NONS-NONS
vingazil NONS-NONS
combi* NONS-NONS
Mng REAL-NONS
spurp REAL-NONS
brawei REAL-NONS
ascout REAL-NONS
prooth REAL-NONS
bottark REAL-NONS
nuggag* REAL-NONS
desinter REAL-NONS
quaozar REAL-NONS
eledroont REAL-NONS
corpanny REAL-NONS
mlp REAL-NONS
fout REAL-NONS
pi«w REAL-NONS
crimb REAL-NONS
swite REAL-NONS
dord REAL-NONS
flain REAL-NONS
protar REAL-NONS
comfant REAL-NONS
onimal REAL-NONS
dirstav* REAL-NONS
rabbldt REAL-NONS
fappitur* REAL-NONS
pud REAL-NONS
frim REAL-NONS
roak REAL-NONS
drick REAL-NONS
tin REAL-NONS
frack REAL-NONS
raafon REAL-NONS
dailery REAL-NONS
oransin REAL-NONS
ttndow REAL-NONS
respdeh REAL-NONS
gdstrom* REAL-NONS
fuggastion REAL-NONS
zow REAL-NONS
Ifnd REAL-NONS
zic* REAL-NONS
rabla REAL-NONS
zort REAL-NONS
darrot REAL-NONS
nomie REAL-NONS
zattla REAL-NONS
laadlar REAL-NONS
voggl* REAL-NONS
painfum REAL-NONS
yagtraath REAL-NONS
spraach REAL-NONS
leal REAL-NONS
zaar REAL-NONS
prock REAL-NONS
yatar REAL-NONS
nivfda REAL-NONS
zabias REAL-NONS
kattar REAL-NONS
tullat REAL-NONS
pachinary REAL-NONS
vocastar REAL-NONS
tompany REAL-NONS
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gare adverbe
cuscute fructose
mitre lacet
laine ip ie
ddiance couplet
log* pelouse
revanche trognon
trousseau pdre
plumage pdgne
branle achalandage
abeille bout on
garni stem e
made rein
relive sole
scaur suppot
dchln* burette
bouffie azote
amorce retard
laisse jute
disastre ivique
patire dirision
patrouille too age
direct eur coup
charrette rigate
redingote tresse
soute milan
manoir herse
griail dicor
entrain braise
aile briquet
ride brigand
mue jeton
piaie malaise
aigle rite
mare teigne
soif ail
ridn seuil
mofneau oiseau
asphalt* rue
seigneur serf
harpon baleine
onde tante
forme pdnture
globe terra
ehemin viaduc
corps poitrine
dibilKi faiblesse
angle coin
citron zeste
achat magasin
poids balance
vin raisin
retraite rente
vdo casque
dibut fin
fain ballot
baguette pain
autobus d ip tt
voiture assurance
boutique rayon
repos somme
utfDti parti
contact touche
vitesse train
Ben rapport
jalousie envie
synthiae pdnt
antreprise so d it i
interdiction difens*
scandal outrage
chose affaire
poiitiden campagne

plossery REAL-NONS
toot REAL-NONS
zafl REAL-NONS
pooth REAL-NONS
wanse REAL-NONS
nister REAL-NONS
votary REAL-NONS
gricton REAL-NONS
tister REAL-NONS
ponatto REAL-NONS
tarrage REAL-NONS
menttcle REAL-NONS
juck REAL-NONS
tood REAL-NONS
mintor REAL-NONS
gock REAL-NONS
twam REAL-NONS
baveifash REAL-NONS
lorn an REAL-NONS
fovame REAL-NONS
barvle REAL-NONS
gacktwam REAL-NONS
maggle REAL-NONS
lamatood REAL-NONS
lound REAL-NONS
mirlazoor REAL-NONS
biving REAL-NONS
mirtizope REAL-NONS
maught REAL-NONS
nakenalt REAL-NONS
niers REAL-NONS
narsineid REAL-NONS
bove REAL-NONS
neptanoy REAL-NONS
mirk REAL-NONS
nividem REAL-NONS
pioth REAL-NONS
Me Unrel
crown Unrel
complaint Unrel
butter Unrel
estate Unrel
rice Unrel
power Unrel
distress Unrel
research Unrel
glance Unrd
coin FfFf
zest FfFf
magazine FfFf
balance FfFf
raisin FfFf
income FfTr
helmet FfTr
end FfTr
bundle FfTr
broad FfTr
deposit A2CNO
assurance A2CNo
ray A2CNo
sum A2CNo
party A2CNo
touch A2CY*s
speed A2NcY*s
report A2NcNo
envy A2CYee
pdnt A2CYes
company A2NcYes
prohibition A2NcYes
outrage A2CYes
thing A2NcYes
country A2NcNo
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Idomttre milla thousand A2NcNo
method* mode fashion A2NcNo
mariaga voiia veil A2CYes
assaut sitge seat A2NcNo
parlement dibte assembly A2NcYes
cour arrflt decree A1Yas
cheveu coupe cut AlYes
banque vol theft AlYes
manuscrit livre book AlYes
attanta queue Una AlYes
signatura griffa daw A1No
marqua P« fdd A1No
rabord ardta bona A1No
exposition mantra watch AINo
avoine son sound A1No
abolition chaustu coin NONS-FfFf
abus laufou zest NONS-FfFf
abordage vora magazine NONS-FfFf
cognac raut balance NONS-FfFf
daft* zecacha raisin NONS-FfFf
daf rorquegaau income NONS-FfTr
dassa rarras helmet NONS-FfTr
dtsarroi sslu and NONS-FfTr
drogue saux bundle NONS-FfTr
dfeastre tal bread NONS-FfTr
jamba vaustafou fata NONS-Unral
Jarre ztpeau crown NONS-Unrel
hangar vtsert complaint NONS-Unrei
grillon fass* buttsr NONS-Unrel
gradin feurcou estate NONS-Unrel
graina jaau rice NONS-Unrel
dant power NONS-Unral
front p*ve distress NONS-Unrel
fumet sarot research NONS-Unrel
frayaur Ifcou glance NONS-Unrel
fdsan requai deposit NONS-A2CNo
ttui teufau assurance NONS-A2CNO
antailla rastau ray NONS-A2CNO
frein sauf sum NONS-A2CNO
rambiai roue party NONS-A2CNO
<gide lupa touch NONS-A2CYas
croupion sascrt* speed NONS-A2NcYas
ramords tapourquat report NONS-A2NcNo
crossatta sautajeu envy NONS-A2CYas
pigeon cupochev* point NONS-A2CYas
|ujuba pdquasta company NONS-A2NcYas
pidton rojou prohibition NONS-A2NcYas
andantura custo outrage NONS-A2CYes
chicot couta thing NONS-A2NcYes
gomme quartet country NONS-A2NcNo
effat fauvetau thousand NONS-A2NcNo
aauf raultcou fashion NONS-A2NcNo
puce lart vail NONS-A2CYes
chair raau seat NONS-A2NcNo
pleur fart assembly NONS-A2NcYes
pavot fra decree NONS-AIYes
Joyau feau cut NONS-A1 Yes
incandia lasequet theft NONS-A1Yes
voau iopect book NONS-A1Yes
souhait veujaqua Hna NONS-A1 Yes
soide taiou daw NONS-AINo
penste chufau fdd NONS-AINo
pignon lestaufau bona NONS-AINo
plafond quezav* watch NONS-A1No
sourira fefauleu sound NONS-A1No
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French-English Translation Recognition

Preurime LI Target

chaleur haleine
jamb« genou
rupture cassure
bafal poussiere
rhume grippe
garage outil
taiNe grandeur
vache betail
rats on tort
feuille arbre
pomme fruit
mer ocean
legume carotte
vedette ceiebnte
medicament remede
modtte example
r«e fonctlon
enigma mystere
mot vocabulaire
lieu region
entente pacte
genre style
g&teau dessert
stele monument
choix option
art ere tension
piano note
tolerance patience
habitude tradition
temps moment
eau piscine
vest on cravate
tailleur jupe
confins douane
vengeance haine
prassa h«e
tableau craie
priere oraison
visage taint
bijoux orfavre
nuage pluie
sal poivre
epfce muscade
combat lutte
appartement Icgis
esclave fouet
bruit fracas
otseau nid
femme mart
promasse parole
bombe obus
herbe persil
trace piste
soupe pctage
degftt ravage
nuit soir
ennui soud

tiroir
peinture toile
animosite mepris
rondeur boule
support soutfan
note calepin
rosier epinc
an nee siede
cosur amour
lavabo evier

L2 Target Tyoe

breath TrEq
knee TrEq
crack TrEq
dust TrEq
flu TrEq
tool TrEq
size TrEq
cattle TrEq
harm TrEq
tree TrEq
fruit Cognld
ocean Cogn
carrot Cogn
celebrity Cogn
remedy Cogn
example Cogn
function Cogn
mystery Cogn
vocabulary Cogn
region Cogn
pact Cogn
style Cognld
dessert Cognld
monument Cognld
option Cognld
tension Cognld
note Cognld
patience Cognld
tradition Cognld
moment Cognld
snake Unrel
disruption Unrel
fence Unrel
belief Unrel
sky Unrel
needle Unrel
curtain Unrel
basket Unrel
candle Unrel
score Unrel
flesh Unrel
wing Unrel
truck Unrel
cake Unrel
madness Unrel
winter Unrel
spoon Unrel
anger Unrel
SOU Unrel
feature Unrel
request Unrel
queen Unrel
threat Unrel
friend Unrel
kitchen Unrel
expense Unrel
dream Unrel
smile Unrel
knowledge Unrel
blanket Unrel
ceiling Unrel
goal Unrel
fallow Unrel
shelter Unrel
moon Unrel
potato Unrel
weapon Unrel
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navfre bateau
dette cryance
entrye vestibule
vacanca congy
aiguille talon
martaau scie
douche bain
university doyen
sucre douceur
livra lecture
jonc bague
timid It* g*ne
renvoi destitution
chien dress eur
vytement habit
fromage r£pe
tristessa deception
maison case
usina fabrique
damoisallo dame
sport stade
humain loque
chasse cor
foie bile
animal byte
meuble laque
auto panne
rbsuttat fact eur
via expyrience
particularity dytail
niveau degry
golfe bde
fureur accbs
habilety adressa
foula assistance
voyage tour
pot vase
g*om*tria figure
mani*re ytiquatta
maladie affection
blague farce
souvenir mymoire
orphelin pupilla
neveu parent
appareil engin
c6t« sans
domination empire
beaut* allure
or argent
thtttre pifce
orignal yian
monnaie coupure
syndfcat grbve
fatigue detente
cons antem ant agryment
balai mancha
grammafra nom
luna sibde
arma yviar
titra bateau
coilina cryance
tassa congy
profondeur talon
fait sda
far bain
oraiDa doyen
cerveau douceur
vttemant habit
fromage ripe
trfetasse dyeeption
maisan case
usine fabrique

title Unrei
hfll Unrel
steal Unrei
cup Unrel
depth Unrei
milk Unrei
iron Unrei
finger Unrei
brain Unrei
lecture FfFf
bag FfFf
gene FfFf
destitution FfFf
dresser FfFf
clothes FfTr
grater FfTr
disappointment FfTr
hut FfTr
factory FfTr
dumb PhSim
stud PhSim
lock PhSim
core PhSim
bill PhSim
bet PhSim
luck PhSim
pun PhSim
postman A2NcNo
experiment A2NcNo
detail A2CYes
step A2NcYes
berry A2NcNo
access A2CN0
address A2CNo
audience A2NcYes
tour A2CYes
vase A2CYee
face A2NcNo
Irtei A2NcNo
disease A2NcYes
farce A2CYas
memory A2CYes
pupil A2CNo
relative A2NcYes
engine A2CNO
direction A2NcYes
empire A2CNo
appearance At Yes
silver AlYes
play AlYes
elk At Yes
denomination At Yes
shore A1No
trigger A1No
pleasure AtNo
sleeve A1No
name A1No
moon Unrei
weapon Unrel
title Unrel
hai Unrei
cup Unrel
depth Unrel
milk Unrei
iron Unrel
ear Unrei
brain Unrel
habit FfFf
rape FfFf
deception FfFf
case FfFf
fabric FfFf
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Bvre lecture
Jonc bague
timiditd gdne
ranvot destitution
chien dress eur
gdomttrie figure
manf6re dtiquette
maladie affection
Hague farce
souvenir mdmofre
orphefln pupille
nevau parent
appareil engin
c<*6 sens
domination empire
rdsultat fact eur
via expdrfence
particularit6 detail
niveau degr6
goife baie
fureur acc6s
habilet6 adresse
foule assistance
voyage tour
pot vase
syndicat gr6ve
fatigue d6tente
consentement agrdment
balai manche
grammaire nom
beaut6 allure
or argent
monnaie coupure
orignal 6ian
th6Atre pi6ce

reading FfTr
ring FfTr
constraint FfTr
dismissal FfTr
trainer FfTr
figure A2CYes
etiquette A2CYes
affection A2CNo
stuffing A2NcNo
thesis A2NcNo
ward A2NcYes
parent A2CNo
device A2NcYes
sense A2CNo
influence A2NcYes
factor A2CYes
experience A2CYes
retail A2NcNo
degree A2CNo
bay A2CYes
outburst A2NcYes
skill A2NcYes
assistance A2CNo
tower A2NcNo
mud A2NcNo
strike AlYes
relaxation AlYes
approval AlYes
handle AlYes
noun AlYes
speed A1No
money A1No
cut AINo
impetus A1No
room A1No
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Appendix B 
Language Background Questionnaire (Russian-English)

1. a) What language (Russian or English) do you use more often at present?
Please check one off: □  Russian □  English

b) For each situation, please check off the language that you use more often:
-a t home: □  Russian or □  English
- at work: □  Russian or □  English
- socially (e.g., with friends): □  Russian or 0  English
- other (please specify):_______________  □  Russian or □  English

c) What other languages besides these two do you speak?_______________
2. a) How old were you when you first started learning English?____________

b) How did you learn English?
□  in a classroom setting
□  as a result of living in the English language environment
□  other (please specify)__________________________________

c) How many years did you spend learning English in a formal setting?____
d) How many years have you spent in the English language environment?__
e) How would you rate your overall English language proficiency on the following scale 

(where 1 corresponds to least proficient' and 7 to 'very proficient')? Please circle one number.

1 2 3 4 5 6 7
least proficient very proficient

f) How often do you come across an English word that you do not know?
Please check one off:

□  rarely
□  sometimes
□  often
□  most of the time

3. How often do you forget Russian words or their meanings as a result of having spent a 
long time in the English-speaking environment? Please check one off:

□  never
□  rarely
□  sometimes
□  often
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Language Background Questionnaire (French-English)

1. a) What language (French or English) do you use more often at present?
Please check one off: □  French □  English

b) For each situation, please check off the language that you use more often:
-a t home: □French or □  English
-a t work: □  French or □  English
- socially (e.g., with friends): □  French or □  English
- other (please specify):_______________ □  French or □  English

c) What other languages besides these two do you speak?_______________
2. a) How old were you when you first started learning English?____________

b) How did you learn English?
□  in a classroom setting
□  as a result of living in the English language environment
□  other (please specify)__________________________________

c) How many years did you spend learning English in a formal setting?____
d) How many years have you spent in the English language environment?__
e) How would you rate your overall English language proficiency on the following scale 

(where 1 corresponds to least proficient’ and 7 to ’very proficient1)? Please circle one number.
 >

1 2 3 4 5 6 7
least proficient very proficient

0 How often do you come across an English word that you do not know?
Please check one off:

□  rarely
□  sometimes
□  often
□  most of the time

3. How often do you forget French words or their meanings as a result of having spent a
long time in the English-speaking environment? Please check one off:

□  never
□  rarely
□  sometimes
□  often
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