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ABSTRACT 

Cross-language priming has been found to be asymmetrical in that priming is found 

from LI to L2, but not the reverse. In this project, I examined two issues raised by the 

asymmetry that are related to the organization of the bilingual lexicon. The first is what 

attributes to the asymmetry. Two approaches to the asymmetry are distinguished, one 

attributing it to the representational features of the bilingual lexicon and the other to the 

processing characteristics associated with the two languages of bilingual speakers. The 

five experiments in the first series first replicated the asymmetry and then examined three 

processing-related explanations. The results suggest that none of them provides a 

satisfactory explanation of the asymmetry. The second series of four experiments tested 

the hypothesis that lexical links fi"om L2 to LI are episodic in nature. The results of these 

experiments provide strong evidence for this hypothesis. It is proposed in the study that, 

due to the practical constraints imposed on SLA, lexical information in L2 may be 

represented in the episodic system. A model of vocabulary acquisition in L2 is proposed. 

In this model, vocabulary acquisition is seen in terms of how the structure and content of 

the lexical entry evolve in the learning process. Research and pedagogical implications of 

the model are discussed. 
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CHAPTER I RESEARCH ON BILINGUAL LEXICAL ORGANIZATION: 
AN INTRODUCTION 

Bilingualism, the phenomenon of one person speaking more than one language, offers a 

rich and dynamic subject for intellectual inquiry. Research has been done in various areas 

associated with this phenomenon, such as the effea of learning a second language (L2) on 

child first language (LI) and intellectual development, syntactic and sociolinguistic 

constraints on code-switching, language transfer and neurological significance of being 

able to speak two languages. To researchers who are interested in language representation 

and processing, bilingualism raises the question of whether and how the two languages are 

represented and related in the lexicon and memory. Specifically, three related questions 

have been asked, 

1. Whether a bilingual speaker has a single lexicon or two separate lexicons? 

2. Whether the two languages share a common conceptual system or have two separate 

systems? 

3- If there is certain degree of separation between the two languages in bilingual memory, 

at what level are they connected? 

While the first two questions continue to receive much attention today (Grainger & 

Beauvillain, 1988; Bijeljac-Babic, Biardeau & Grainger, 1997; Fox, L996), much of the 

current research on bilingual memory organization is centered around the last question, 

i.e., how the two lexical systems in a bilingual are represented and related. In the 

remaining of this chapter, previous research on bilingual lexical organization will be 
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summarized. In Section A, current models of bilingual lexical organization are described. 

Section B summarizes previous empirical studies in the area. The last section explains the 

purpose and aims of the present project. 

A. Models Of Bilingual Lexical Organization 

Models of bilingual lexical organization aim to outline how the two lexical systems are 

organized and related in bilingual memory. Three possible relations have been identified in 

earlier research by Weinreich. According to Weinreich (1953), three types of bilingualism 

can be distinguished in terms of how the two lexical systems are connected with the 

conceptual system. The two lexical systems may be connected through a common 

conceptual system (compound bilingualism), have their own distinctive conceptual 

representations (co-ordinate bilingualism), thus are separate at both conceptual and lexical 

levels or the less proficient language may be associated with the dominant language at the 

lexical level only, thus connected to the semantic representation indirectly via the 

dominant language (sub-ordinate bilingualism). 

Much of the research in the 80's focused on compound and subordinate bilingualism. 

Many studies were mtended to investigate whether the two lexical systems are cormected 

directly through lexical links (word-association hypothesis) or connected through a 

common conceptual system (concept-mediation hypothesis) (Potter et al, 1984). It was 

often assumed in these studies that the lexical systems might be cormected either through 

word association or conceptual mediation. 

More recent models departed fi^om earlier ones in several ways. The most significant 

difference is that current models have abandoned the either-or assumption. Instead, it is 
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generally accepted that different types of relation may coexist in a bilingual speaker. Some 

L2 lexical items may relate to the concept directly while others may be associated with 

their translation equivalents in LI. The research goal has become to understand what 

factors contribute to the patterns of connections in a bilingual. Specifically, three models 

can be identified. The intermediate hypothesis (Chen & Leung, 1989; see also Kroll & 

Shell, 1992; Potter et al., 1984) postulates that a bilingual's proficiency in the second 

language may determine how the two lexical systems are connected. Less proficient 

bilinguals may rely on lexical links more than conceptual ones. Early in the acquisition 

process, L2 lexical items are connected mainly through their translation equivalents in Li. 

However, as their L2 proficiency improves, direct connections may develop between the 

words of the new language and the conceptual system and play a more important role in 

L2 processing. 

The Dual-Route Connection Hypothesis proposes that, while the two kinds of 

connections might exist simultaneously in a bilingual, how a particular word is represented 

depends on the nature of this word. Specifically, distinction was made between concrete 

and abstract nouns and cognates and noncognates, cognates being translation equivalents 

that share orthographic and/or phonological similarities. It is suggested that concrete and 

cognate words in the two languages are more likely to be related through a shared 

semantic or imagery system than abstract and noncognate words (de Groot, 1993; de 

Groot & Nas, 1991; Paivio, 1991; Paivio, Clark, & Lambert, 1988). 

A. third model, the Revised Hierarchical Model proposed by Kroll and Stewart (1994), 

claims that, while the lexical items of the two language may be linked directly at the lexical 
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level and indirectly through shared conceptual representations, the strength of these links 

may vary, depending on which language or direction of connection is involved.. 

Specifically, two asymmetries are suggested. At the lexical level, the connection from an 

L2 word to its equivalent in the first language is stronger than that fi'om an LI word to its 

L2 equivalent. At the same time, the link between a word and its corresponding concept is 

assumed to be stronger in LI than in L2. 

B. Previous Studies On Bilingual Lexical Organization 

Psychological study of bilingualism can be traced back to early this century. However, 

research that had significant influence on current approach to bilingual study started in the 

50's when Weinreich proposed his distinction of three types of bilingualism. However, 

Weinreich's work was much ignored throughout the 60's and 70's when bilingual research 

was characterized by an emphasis on issues more directly related to memory or concept 

rather than language itself. Much research was carried out, for instance, to investigate 

whether information was organized by its semantic category or the language whereby it 

was obtained (Kolers, 1963; Lambert, Ignatow and Krauthamer, 1968; Dakymple-Alford 

& Aamiry, 1969; Rees, 1979) or whether information obtained in two languages leads to 

the development of a single language-independent conceptual systems or two language-

dependent systems (Kolers, 1980,1984; Kintsch, 1970; Caramazza & Brones, 1980). 

The shift of attention fi'om memory to languages themselves occurred in early 80's- It 

was accompam'ed by a methodological shift in the field firom using accuracy tasks such as 

firee recall and word association to reaction time tasks such as lexical decision. Among the 

first to investigate how lexical systems were organized using reaction time data was 
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Kirsner, Brown, Abbol, Chadha and Sharma (1980). These researchers used a two-block 

priming paradigm in which words were repeated either within language or across language 

in the two blocks. It was found that subjects' performance was facilitated when a word of 

the second block was a repetition of the same word in the first block, but not when it was 

a translation of a word in the first block. It was concluded that the two lexical systems 

were separate at the lexical level. 

Since Kirsner et al's work, a large number of studies have been carried out to 

investigate bilingual lexical organization. Various methods have been employed, including 

various adaptations of the stroop interference task (Ehri & Ryan, 1980; Magiste, 1984, 

1988; Chen & Ho, 1986; La Heij et aL, 1990; Tzelgov et al., 1990; Altarriba & Mathis, 

1997), picture or word naming (Potter et al, 1984; Chen & Leung, 1989; Kroll & Curley, 

1988; BCroli & Stewart, 1994;), translation or translation recognition (Kroll & Curley, 

1988; Chen & Leung, 1989; Sanchez-Casas et al, 1992; Kroll & Stewart, 1994; de Groot 

et al., 1994; ShoU et al., 1995; Altarriba & Mathis, 1997), category or language 

classification (Cristofifanini et al., 1986; Dufour & Kroll, 1995). In the remaining part of 

the Section, only findings from studies that used cross-language priming paradigm will be 

summarized for the limited space and the relevance of the paradigm to the present project. 

Cross-language priming has been the most frequently used paradigm in the research on 

bilingual lexical organization over the last fifteen years. Three versions of the paradigm 

have evolved over time: two-phase priming, single-phase nonmasked priming and masked 

priming. Earlier cross-language priming studies typically used a two-phase design. In the 

study phase, participants were exposed to words in one language. In the test phase, they 
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were asked to perform various tasks, such as lexical decision or naming, which involved 

the same words or translation equivalents or semantically related words in the other 

language (Kirsner et al, 1980; Watkins & Pemircioglu, 1983; Kirsner et al, 1984, 

Experiments I and 3; Scarborough, Gerard & Cortese, 1984;, Cristoffanini et al., 1986; 

Durgunoglu & Roedigner, 1987; Smith, 1991). A consistent finding from these earlier 

studies was that mere exposure to a word in one language in the study phase may facilitate 

the processing of the same word in the test phase, but not its translation equivalent or 

semantically related word in the other language. This finding has been taken as evidence 

suggesting lack of connections between two lexical systems, whether at the lexical or 

conceptual level. 

However, as has been pointed out by Kirsner et al (1984), Chen and Ng (1989) and de 

Groot & Nas, (1991), a potential problem with the two-phase design was its long lag 

between the first and second presentations of the translation or associated pair. A lag of 

10 to 20 minutes between a pair of translation equivalents or semantically related words, 

which was typical in these studies, may fail to detect any priming effects because meaning-

related activation might be very transient, making any effects originated firom such 

activation too short-lived to be detected. 

In response to the above problem, a single-phase version was adopted in later bilingual 

priming studies. In these studies (Mack, 1986; Schwanenflugel & Ray, 1986; Frenck & 

Pynte, 1987; Grainger & Beauvillain, 1988; Chen 8c. Ng, 1989; Jin, 1990;, Altarriba, 1992; 

KroU et al, 1992; Keatley et al, 1994; Fox, 1996), the time interval between the 

presentations of the prime and the target was usually very short (less than a second in 
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most studies), and the target word was always preceded immediately by the prime word 

without intervening words. Two consistent patterns of findings emerged from these 

studies. First, exposure to a word in one language may facilitate the recognition of not 

only the same word, but also its translation equivalents in the other language. Second, the 

extent of facilitation depended on the direction of priming. The magnitude of cross-

language priming is greater in the L1-L2 direction than the reverse (e.g., Schwanenflugel 

& Ray, 1986; Frenck & Pynte, 1987; Chen & Ng, 1989; Jin, 1990; Altarriba, 1992; 

Keatley et al, 1994). In addition, a number of other factors were found to affect priming 

results, i.e., word concretness (Jin, 1990) and age of acquisition (Chen & Ng, 1989) 

All of these later single-phase bilingual priming studies used a standard priming 

paradigm where both the prime and the target were visible to participants. A major 

problem with this paradigm is the potential involvement of strategic eflfects. When the 

prime is visible, subjects may become consciously aware of the bilingual nature of the task, 

and the way in which the prime and target are related. This may lead the subject to adopt 

various strategies. Given an SOA of 1000 ms, for example, subjects may translate the 

prime before the onset of the target, which would facilitate performance on translation 

pairs. Even with a relatively short SOA (e.g., 250 ms), which is presumably too brief to 

allow covert translation, the subjects' awareness of the prime-target relatedness may still 

affect their performance at the decision stage. That is, they may be more inclined to give 

the "yes" response to a target preceded by a related prime, whether a translation 

equivalent or a semanticaUy related word, than a target preceded by an unrelated prime, 

thus resulting in priming effects for related pairs. Such a tendency can be seen in the 
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higher error rates produced on nonwords based on an underlying word (e.g., NRUSE) 

preceded by a prime that is semantically related to the underlying word (e.g., doctor) (e.g., 

O'Connor & Forster, 1981). (see Forster & Davis, 1984 and De (jroot & Nas, 1991 for 

more detailed discussion of potential problems associated with the standard priming 

paradigm) 

In response to the problems associated with this priming paradigm, more recent 

bilingual studies (De Groot & Nas, 1991; Sanchez-Casas et al, 1992; Gollan, Forster & 

Frost, 1997) have adopted a masked priming paradigm, using the procedures developed by 

Forster and Davis (1984). Its most important feature is the combination of a very brief 

presentation of the prime (e.g., 50 ms) with the user of a forward mask. The advantage of 

this paradigm is that subjects are usually unaware of the nature of the prime, and they are 

also unaware of the bilingual nature of the task and prime-target relations. As a result, the 

strategic effects associated with the standard priming paradigm are minimized. 

AH of these studies investigated the role of cognate status in bilingual organization. In 

de Groot and Nas (1991), Dutch-English bilinguals were tested with both within- and 

between-language repetition and semantically related word pairs under masked and 

nonmasked conditions. Two types of between-language word pairs were used, cognate 

word pairs and noncognate word pairs. It was found that for the cognate word pairs, both 

between-language repetition and associative priming effects were observed under 

noimiasked and masked conditions. For the noncognate word pairs, both, between-

language repetition and associative priming was found under nonmasked conditions, but 

under masked conditions, only repetition (translation) priming was found (Experiments 3 
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and 4). Note that in these two experiments that produced noncognate translation priming 

under masked condition, the subjects were tested in L1-L2 priming direction. 

The second study using the masked priming paradigm, reported by Sanchez-Casas et ai 

(1992), tested Spanish-English bilinguals with a semantic categorization task where the 

prime was either identical, a translation equivalent or unrelated to the target. The priming 

direction was from L2 to LI, and only masked primes were considered. As in De Groot 

and Nas' study, cognate and noncognate pairs were distinguished. It was found, in line 

with the findings of De Groot and Nas' study, that cognate translations produced 

significant priming effects, which were comparable to identical word pairs. However, 

inconsistent with what was found in De Groot and Nas (1991), no priming effects were 

found for noncognate translation pairs. 

The third study, reported by Gollan et al. (1997), tested Hebrew-Engh'sh bilinguals 

with cognate and noncognate translation pairs. Unlike the other two masked priming 

studies in which only one priming direction was tested, subjects in this study were tested in 

both priming directions, from LI to L2 and from L2 to LL One of the most important 

findings of this study was that noncognate translation pairs produced priming effects only 

in one priming direction, from the dominant language to less dominant language, but not 

vice versa. This is important because what seemed to be conflicting results in the other 

two masked priming studies, i.e., translation priming was found for noncognates in de 

Groot and Nas (1991), but not in Sanchez-Casas et al. (1992) become consistent in light 

of this study, when one takes priming direction into consideration (L1-L2 in de Groot and 

Nas, 1991 and L2-L1 in Sanchez-Casas et ai., 1992). 
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Together, these three studies produced an important and consistent finding: when 

noncognate translation pairs are used, strong and consistent cross-language priming 

occurred from LI to L2, but priming from L2 to LI was weak and inconsistent . As 

mentioned above, this asymmetry can also be found in most previous nonmasked cross-

language priming studies in that the magnitudes of priming effects have been consistently 

greater from LI to L2 than from L2 to LI (Jin, 1990; Altarriba, 1992; Keatley et al, 

1994). 

C. The Present Project 

This asymmetry raises some important questions about bilingual lexical organization. 

The first one is whether it reflects the representational features of the bilingual lexicon or 

some processing characteristics associated with bilingual language processing. For 

example, the asymmetry may reflect the differential strength of connections between the 

two lexical systems and the shared conceptual system, as suggested by Kroll and Stewert's 

(1994) model. Or it may be a result of different speed of processing associated with the 

two lexical systems, which is suggested by Gollan et al. (1997). 

The second issue has to do with the lexical connections between the two lexical 

systems. Most models of the bilingual lexicon recognize such direct links between 

translation equivalents. In ECroll and Stewert's (1994) model, it is fiirther asserted that the 

lexical links from L2 to LI are stronger than those from LI to L2. Then the question is 

why these lexical links don't produce cross-language priming from L2 to LI? 

The purpose of the present study was to investigate these two issues. In the second 

part of the dissertation (Chapters 2-3), five experiments are described that were carried 
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out to test the processing accounts of cross-language priming asynunetry. Chapter 2 

describes Experiments 1-5 which were intended to replicate the asymmetry and test three 

processing accounts. Chapter 3 discusses the findings of the first five experiments. In the 

third part of the study (Chapter 4-5), four more experiments are reported that aimed to 

investigate the second issue, i.e., why the lexical links between the two lexical systems did 

not produce L2-LI priming. Chapter 4 reports the results of these four experiments and 

Chapter 5 discusses the findings. In the last part of the dissertation (Chapter 6), a model of 

vocabulary acquisition in a second language is outlined on the basis of the findings of this 

as well as previous studies. The implications of this model for second language acquisition 

research and second language teaching are also discussed. 
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CHAPTER 2 TESTING PROCESSING EXPLANATIONS OF 
CROSS-LANGUAGE PRIMING ASYMMETRY (EXPERIMENTS 1-5) 

In this chapter, five experiments are reported that aim to answer the question of what 

attributed to cross-language priming asymmetry. Two types of explanations of this 

asymmetry are possible. The first type, the connection or representation accounts, 

attributes this asymmetry to some representational features of the bilingual memory. Here, 

the asymmetry reflects how the two lexical systems are represented and connected. The 

Revised Hierarchical Model of Kroll and Stewart (1994), for example, offers such an 

explanation. According to this model, links between LI words and concepts are stronger 

than those between L2 words and concepts. Assuming that the cross-language priming 

effects come fi-om the shared conceptual representation of the translation equivalents (an 

issue to be discussed in more detail later), this model predicts that strong priming effects 

should be observed fi-om LI to L2 and weaker or no priming effects should be observed 

fi:omL2 to LL 

In addition to the connection accounts, several processing accounts can be given, too. 

They attribute the asymmetry to the differential processing constraints associated with L2 

processing as compared to LL The first processing account has to do with the absolute 

temporal condition allowed in these experiments for the prime. According to this temporal 

constraint hypothesis, the combination of a very short exposure time for the prime and the 

masking procedure, which has produced priming effects in monolingual studies with native 

speakers (e.g., Forster & Davis, 1984, Forster et al, 1987; Sereno, 1991; Ferrand & 

Grainger, 1994), may not allow non-native speakers to recognize the L2 primes (e.g.. 
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Grainger & Beauviilain, 1988). This may be particularly true when the two languages 

involved have different scripts, as in Gollan et al. (1997). In such a case, due to this script 

difference and their limited proficiency in the second language, these subjects may be 

disadvantaged at both letter perception and word access levels (see Kempe & 

MacWhinney, 1996 for example). As a result, they might fail to perceive the letter strings 

or recognize a letter string as a word in the time window allowed for the prime word. 

The second processing account, the different speed of access account, was proposed in 

Gollan et al. (1997). They argued that absence of priming from L2 to LI may be a result 

of the relative processing speed in two languages. According to this view, when the prime 

is an L2 word and the target an LI word, because of the faster access speed in LI and the 

short interval between the prime and target, the Li target may be accessed before the L2 

prime, thus making it difficult for the prime to afifect the processing of the target. 

However, when the priming direction is reversed, the LI prime should always be 

processed faster enough to afifect the processing of the L2 target. 

The third processing account, the working mode hypothesis, is based on the distinction 

of monolingual and bilingual working modes. It has been suggested that a bilingual 

speaker may work in a monolingual or a bilingual mode (Soares and Grosjean, 1984; 

Grosjean, 1992). In the former case only the language in use is activated. In the latter, 

both languages are in an active state. Several factors may determine in which mode a 

bilingual speaker works. One of them is the immediate working language. It is reasonable 

to suggest that in an unbalanced bilingual speaker, the less proficient L2 may be easier to 

suppress and to be kept at a minimum activation level. Thus, when the LI is the immediate 
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working language and no use of L2 is required, a bilingual speaker may work in a 

monolingual LI mode. On the other hand, when L2 is the working language, LI may be 

also in a active state, as has been documented in second language acquisition studies (e.g. 

Swain & Lapkin, 1995). This means that in a cross-language priming experiment where 

the prime is masked, the subjects' working mode may be determined, to a great extent, by 

the language of the target word. If the target language is LI, subjects may be more likely 

to work in a monolingual LI mode. As a result, the L2 may be deactivated or suppressed, 

making the L2 prime less available for processing. When the target language is L2, 

however, subjects may be more likely to work in a bilingual mode. Thus, the LI prime is 

always processed to affect the processing of L2 targets. 

The finding of asymmetry in cross-language priming and its conceptual explanation 

may provide significant insight into the process of L2 vocabulary acquisition and L2 

processing in general (to be discussed in Chapter 6). However, little has been done to 

investigate these alternative processing explanations of priming asymmetry. The next five 

experiments represent my attempt to investigate this issue. Experiment 1 was intended to 

replicate the asymmetry. In Experiments 2-5, the three processing explanations are tested. 

A. Experiment 1 

The purpose of this experiment was to replicate the finding of asymmetrical cross-

language priming effects found in previous masked and nonmasked cross-language 

priming studies. Chinese-English bilingual speakers were tested with translation pairs in 

both priming directions, i.e., fi^om their first language Chinese to their second language 

English (C-E or L1-L2) and firom English to Chinese (E-C or L2-L1). According to what 
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has been found in previous studies, translation priming effects should occur in LI-L2 

priming direction, and significantly less or no priming effects should be found in L2-LI 

priming direction. 

1. Method 

Subjects. 52 Chinese-English bilingual speakers participated in the experiment were all 

graduate students or visiting scholars fi-om mainland China studying at the University of 

Arizona at the time of testing. Most of them had studied English in formal settings for at 

least 8 years. Those who were graduate students all had a TOEFL score of 550 or higher 

when they were admitted to the university. Their lengths of residence in this country 

varied fi-om 8 months to 7 years. Most of them worked as research or teaching assistants. 

Except for a few volunteers, all of the subjects were paid for their participation. 

Stimuli and Design. The critical stimuli include 64 pairs of Chinese-English translation 

equivalent words. They were constructed with the following procedures. A set of 100 

English words was selected initially. They are high-frequency abstract nouns that may 

have unique bisyllabic Chinese translations. The major reasons for using only high-

firequency abstract nouns as stimuli were a) to keep the stimuli homogeneous and b) it is 

easier to find abstract nouns that have unique bisyllabic Chinese translations, as compared 

to verbs or adjectives. These English words were given to three Chinese-English bilingual 

speakers, all graduate students at the University of Arizona. They were asked to provide 

the first Chinese translation coming to their mind for each word. Those English words that 

produced different Chinese translations fi'om the three informants were discarded fi"om the 

list. Then, the Chinese translations were given to three different informants who were 
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asked to provide the first English translation coming to their mind for each of them. The 

Chinese words that produced different English translations from the informants were 

discarded. This produced about 70 English-Chinese translation pairs whose members are 

unique translations of each other, as judged by the six informants. The English word 

method, for example, was translated into fangfa by all three informants and the other three 

informants all translated fangfa as method. 64 such pairs were chosen to serve as stimuli. 

In addition, 16 Chinese abstract nouns and 16 English abstract nouns, all similar in 

frequency to those selected above, served as control primes. Also included were 32 

Chinese and 32 English nonwords. The Chinese nonwords were generated by combining 

two characters such that the combination does not form a word or makes sense. The 

English nonwords, all orthographically legal, were generated by replacing or interchanging 

one or two letters. (See Appendix A for the stimuli). 

Four completely counterbalanced lists of items were constructed such that each 

translation pair appeared in both L1-L2 and L2-LL priming directions and each target 

appeared no more than once in a presentation list. A target word that was used in 

translation condition on one list was used in control condition on the other. (See Figure I 

for translation examples and the construction of the presentation lists). Each list had 16 

Chinese-English translation pairs, 16 Chinese-English unrelated (control) pairs, 32 English 

unprimed nonword items, in one block, and 16 English-Chinese translation pairs, 16 

Engh'sh-Chinese unrelated pairs and 32 Chinese unprimed nonword items in the other 

block. 
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Rgure 1 The construction of presentation lists in Experiment 1 

C-E translation 
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E-C translation 
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List 3 
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The experiment involved a 2 x 2 x 2 design with prime-target relation (translation, 

unrelated), priming direction (LI to L2, L2 to LI) and target lexicality (word, nonword) 

ail as within-subject factors. 

Procedure. Each trial consisted of a mask for 500 ms, a prime word for 50 ms and a 

target word or nonword for 500 ms, all presented at the center of the screen, with each 

member of the triad immediately following the other (see Figure 2). The forward mask for 

English primes consisted of ten hash marks, and for Chinese primes, a light gray 

rectangular pattern was used. It was about the same size as the mask for English primes. 

The presentation of the items was blocked by target language, with half the subjects doing 

the C-E pairs &st and the other half doing the E-C pairs first. The items were presented in 

Figure 2: The presentation of test items in Experiment L 

method 

prime 50 ms 
target 500 ms 

mask 500 ms 
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a different random order within each block for each subject. Subjects were assigned to the 

presentation lists randomly. They were asked to decide whether the target was a word or 

not by pressing one of the two buttons, with the favored hand for the YES button. And 

they were asked to respond as quickly and accurately as possible. Instructions and ten 

practice trials were given before the experimental trials. The experiment was self-paced. 

Upon the completion of the experiment, a brief exit interview was given in which the 

experimenter provided a brief explanation about the method and purpose of the 

experiment and also asked the participants about their language background and if they 

could notice or identify the prime. 

The stimuli were presented on a computer-controlled screen. The presentation of 

stimuli and the collection and analysis of data were carried out using the DMASTR 

software developed by Kenneth 1. Forster and Jonathan C. Forster at The University of 

Arizona. 

2. Results and discussion 

No subjects who participated in this and the following experiments reported either 

noticing or being able to identify the prime in the exit interviews.^ 

The subjects' RT and error rates are presented in Table 1. Only correct responses to 

the real word targets were analyzed. Any RTs more than two standard deviations above or 

below the same subject's mean RT were trimmed to the appropriate cutoff For each 

^ After being told there was a prime word between the mask and the target, some curious 
participants asked or was iavited to do part of the test again. This time, almost all of them 
noticed something flashing between the mask and the target and some of them were able 
to identify the language, but none of them was able to identify the prime word. 
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Table 1: Subjects' reaction time (ms) and error rates (%, in 
parentheses) as a function of priming direction and prime-target 
relation in Experiment 1. 

L1-L2 L2-LI 

Translation 710 (4.9) 568 (1.3) 

Unrelated 755 (7.4) 581 (2-3) 

Priming 45* 13* 

* significant at .05 level 

subject, four mean RTs (RT) were calculated, one for each condition. A two-way 

ANOVA carried out on the correct RTs for word targets produced a significant main 

effect of target language in both a subject (Fl) and an item (F2) analysis, FI(1,48)=86.1, 

p<.05; F2(1,120)=41L1, p <05, and a significant main effect of prime-target relation, 

Fl(l,48)=46.7, p <05; F2(l,120)=49.4, p <.05. There was also a significant interaction of 

priming direction and prime-target relatedness in RT, F1(1,48)=11.I, p<.05; 

F2(l,60)=18.1, p <05, suggesting that the magnitude of the priming effect in the LI-L2 

direction (45 ms) was significantly greater than in the L2-L1 direction (13 ms). Separate 

analyses of RT for each priming direction showed that the priming effect for L1-L2 pairs 

was significant, Fl(l,48)=45.23, p <05; F2(l,60)=47.55, p <05, as was the 13 ms effect 

forL2-Ll pairs, Fl(l,48)=4.24, p = 05; F2(l,60)=5.8l, p <05. 

The analysis of the error rates produced a significant main effect of target language, 

Fl(l,48)=27.94, p <05; F2(l,120)=28.8l, p <05, a significant main effect of prime-target 

relation, Fl(l,48)=5.26, p< 05; F2(l, 120)=5.02, p< 05. 
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The resuhs suggest that subjects took less time and made fewer errors when making 

lexical decision on lexical items of their first language, which is consistent with the results 

of many previous studies (e.g., Chen & Ng, 1989) and also confirms the participants' 

relative proficiency in the two languages. More importantly, it was found that the 

participants' performance on the L2 targets were facilitated when these targets were 

preceded by their LI translation equivalents, compared with their RT on targets preceded 

by unrelated LI nouns. However, the effect of an L2 translation prime on the participants' 

performance on the LI targets was significantly reduced. Thus, the results of the present 

experiment provided further evidence for the asymmetry in cross-language priming. 

It should be noted that this experiment provided a more valid and reliable test of the 

asymmetry in cross-language priming than previous studies for two reasons. First, as is 

known to many second language learners and teachers, the two members of a translation 

pair may not be necessarily the unique translation of each other, due to different word-

meaning mappings across languages. For example, the English word practice may always 

be translated into lianxi in Chinese, but limrxi may be translated into exercise as well as 

practice in English. This constitutes a potential problem for interpreting asymmetry in 

cross-language priming because the asymmetry may be a result of using translation pairs 

whose members may be unique translation equivalents in one direction but not the other. 

However, in previous cross-language studies, translation pairs were often assumed to be 

equally translatable in both directions and little information was given as to how the 

translation pairs used in an. experiment were constructed. Given the procedures that were 

followed in the construction of the translation pairs used in this experiment, which ensured 
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that the two members of each translation pair are the unique translation equivalents of 

each other, the asymmetry observed is less likely to be a result of a particular set of 

translation pairs used. 

Second, note that in previous masked bilingual priming studies, the asymmetrical 

pattern of cross-language priming was obtained in the three previous studies with different 

groups of subjects tested in different priming directions, de Groot and Nas' (1991) study 

tested L1-L2 prinrung direction only, and Sanchez-Casas et al (1992) L2-L1. Though both 

priming directions were tested in Gollan et al. (1997), priming direction was a between-

subject variable. That is, different groups of subjects were tested for different priming 

directions. Any single subject was tested only in one cross-language priming direction. 

Given the potential variations among bilinguals in terms of such factors as L2 proficiency, 

it is important that priming asymmetry is tested and confirmed with a design in which 

priming direction is a within-subject factor. The present experiment provided such a test 

and confirmation. 

The asymmetry obtained in this experiment, however, is slightly different firom what 

was found in previous studies. While no significant L2-L1 priming was found in the earlier 

masked priming studies, the priming effect in the present experiment was significant. 

However, the difference may be less significant than it appears. Neither the representation 

explanation nor the processing accounts predicts no priming at all fi^om L2 to LI. On the 

contrary, a weak but significant effect is exactly within the predicted outcome of these 

hypotheses. The revised hierarchical model of KroU and Stewart (1994), for example, does 

acknowledge the direct connections between L2 words and concepts, though they are 
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weaker than connections between LI words and concepts. Thus, it could predict a weak 

priming effect from L2 to LI. 

The three processing hypothesis also allow weak priming effects from L2 to LL In 

term of the different speed of access hypothesis, for example, whether the L2 prime is 

processed faster enough to affect LI targets will depend on at least two interdependent 

factors, the familiarity of the words to the bilingual speakers and the bilinguals' proficiency 

in L2. In the context of the present experiment, some high-frequency words may be 

accessed fast enough by highly proficient bilinguals to facilitate the processing of LI 

targets. The working mode hypothesis may accommodate a weak priming effect from L2 

to LI by taking both linguistic and sociolinguistic factors into consideration. For a 

bilingual speaker living in an L2 sociolinguistic environment, L2 may remain in a relatively 

active state even when the immediate working language is LL This relatively active state 

of L2 may allow some, but not all, of the L2 primes to be processed fast enough to affect 

the processing of the LI target. 

Thus, whether a significant L2-L1 priming can be found in a specific experiment may 

depend on the power of the experiment, e.g., the number of partidpants and items tested 

or the particular group of participants. In Gollan et al's (1997) Experiment 3, 9 ms of 

priming effects from L2 to LI was not significant when data from cognates and 

noncognates were analyzed separately. However, when the data for the two types of 

translation pairs were collapsed, they produced a significant effect. In the present 

experiment, the 64 translation pairs were initially divided into two sets of 32 pairs, one for 

each priming direction. Then these two sets were tested in the reverse priming direction on 
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two different groups of subjects. Botii sets produced a weak priming effect in L2-L1 

direction, 8 ms for one and 16 ms for the other. Separate statistical analysis of the data 

from each set failed to produce significant L2-L1 priming effects. However, when the data 

from both sets were combined, the 13 ms of priming effects was significant. Consequently, 

what is critical with regard to the asymmetry in cross-language priming is whether the 

priming effect obtained in L2-L1 direction is significantly reduced relative to L1-L2. The 

asymmetry holds when L1-L2 pairs produce significantly greater priming effects than L2-

L1 pairs. Whether L2-L1 priming effects were obtained is not critical. 

The next four experiments were intended to test the three processing accounts of 

asymmetrical cross-language priming. According to one of the processing accounts, less 

reliable priming effects from L2 to LI may be attributed to the temporal conditions of the 

experiment. Specifically, extremely short exposure time (50 ms) plus immediate forward 

and backward masking might have prevented the L2 prime from being perceived and 

accessed by non-native speaker participants. Experiment 2 was designed to test this 

hypothesis. 

B. Experiment 2 

This experiment was intended to test the first of the three processing explanations 

discussed previously, i.e., the lack of priming from L2 to Li may be a result of the L2 

prime not being processed under the temporal condition of the standard masked priming 

paradigm. To test this hypothesis, additional processing time was given to the L2 prime by 

inserting a 50 ms of blank space immediately after the L2 prime. 
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There are three differences between this experiment and the previous one in term of 

method. First, since the purpose of the present experiment is to answer the question of 

why less reliable priming effects were observed from L2 to LI, only one cross-language 

priming direction, L2 to LI, was tested. Second, in order to increase the chance of the L2 

primes being processed, we added a 50-ms blank space between the prime and the target, 

which allows more processing time for the primes. Third, L2-L2 within-language 

condition was added in order to test whether the L2 primes are accessed. If within-

language repetition priming is found, we can reasonably conclude that the L2 primes were 

perceived and accessed. 

L Method 

Subjects. 16 Chinese-English bilingual graduate students from the same population as 

in Experiment 1 participated in this experiment. They were paid for their participation. 

Stimuli and Design. The stimuli for the cross-language conditions came from the first 

experiment. They included 32 English-Chinese translation pairs, 16 English nouns used as 

unrelated primes, and 32 Chinese nonwords. The stimuli for the within-language 

conditions were generated specifically for this experiment. They included 32 English 

abstract nouns to be used as both primes and targets for the repetition condition and 

targets for the unrelated condition and 16 English abstract nouns to be used as control 

primes.^ The 32 English nonwords were also taken from Experiment 1. In the case of 

^ Semantically related pairs for the L2-L2 condition were initially used, but repetition pairs 
were eventu^y chosen because semantically related pairs failed to produce any priming 
effects. 



36 

English-English pairs, both the prime and target words are in lower case letters because 

many Chinese-English bilingual subjects reported difficulty in efficiently recognizing words 

in upper-case letters. The use of lower case letters for both prime and target made it 

necessary to introduce some physical change between the prime and target. Otherwise, 

they would constitute a single stimulus. The changes in physical form were achieved by 

using different fonts; The prime and target also differed slightly in the size of the font and 

location on the screen. The prime was smaller than the target by approximate 1/7 in height 

and 1/5 in width and was presented one letter space to the left of the center of the screen. 

For the English nonword items, half of them were repeated and the other half were 

unrepeated. This manipulation of prime-target relation of nonword items allows one to 

determine whether any observed repetition effects for word targets comes from sublexical 

level, such as visual similarity. If facilitation is substantially sublexical, we should be able 

to observe repetition effects for both words and nonwords. If we observe repetition effects 

only for words, not for nonwords, we may interpret the facilitation as coming from lexical 

level. 

Two completely counterbalanced presentation lists were constructed, each containing 

16 English-Chinese translation word pairs, 16 English-Chinese control word pairs, 32 

English-Chinese nonword pairs in the first block, and 16 English-English repeated word 

pairs, 16 English-English unrepeated and unrelated word pairs, 16 English-English 

repeated nonword pairs and 16 English-English unrepeated nonword pairs in the second 

block- Each target item appeared in a list no more than once. 
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Procedure. This experiment followed a 2x2x2 design, with prime-target relation 

(translation/repeated, unrelated/unrepeated), prime-target language combination (cross-

language, within-language) and lexicality (word, nonword) as factors. The procedure was 

the same as in the first experiment except that a 50 ms blank interval was added between 

the prime and the target. Thus, each trial consisted of a mask for 500 ms, a prime for 50 

ms, a blank interval of 50 ms and then the target for 500 ms (see Figure 3). The 50 ms was 

chosen as a result of a pretest in which several non-native speakers were tested to 

determine a maximum duration of the blank space that could still keep the prime 

unavailable for conscious report. The presentation of items were blocked by target 

language. The English-Chinese pairs were always presented first for both lists and for all 

subjects. The subjects were randomly assigned to the two presentation lists. 

Figure 3: The presentation of test items in Experiment 2. 

method target 500 ms 
blank 50 ms 

prime 50 ms 
mask 500 ms 

2. Results and discussion 

The results of Experiment 2 is presented in Table 2. Consistent with the previous 

experiment, a two-way ANOVA on subjects' correct RXs produced a main effect of target 

language. The subjects' RTs were significantly faster in their first language (581 ms) than 
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Table 2; Subjects' reaction time (ms) and error rates (%, in parentheses) as 
a funaion of priming direction, prime-target relation and target lexicality in 
Experiment 2. 

L2-L1 Words L2-L2 Words L2-L2 Nonwords 

Translation/Rep 579 (2.0) 704 (7.0) 823 (13.7) 

Unrelated 583 (3.2) 776 (9.3) 830 (15.6) 

Priming 4 12* 7 

• significant at .05 level. Rep=repetition 

in the second language (739 ms), Fl(l,14)=34.55, p<.05; F2(1,60)=I41.22, p<.05. There 

was also a main effect of prime-target relation for word targets by both subject and item 

analysis. The presence of the translation equivalent or the same word in different font 

facilitated subjects' decision on target words by 38 ms and the difference was significant 

Fl(l,14)=16.59, p<05; F2(l,60)=20.81, p<05. At the same time, there was also a 

significant interaction between prime-target language combination and prime-target 

relation, Fl(l,14)=19-65, p<.05; F2(l,60)=16.28, p< 05, indicating that the priming effect 

mainly comes fi-om English-English word pairs. Separate analyses of RTs were done for 

each language combination. The 4-millisecond priming for cross-language word pairs 

failed to yield significant difference, both Fs <1. However, the 72-ms difference between 

the repeated and unrepeated conditions of English-English word items was highly 

significant, Fl(l,14)=20.58, p<05; F2(l,30)=27.67, p<05. In contrast, no significant 

repetition eflfect was observed for English nonword items, both Fs <1. 
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The analysis of the error rates produced only one significant difference, a significant 

main effect of target language F1(1,I4) =8.58, p<.05; F2(1,60)=14.75, p<.05. 

The robust priming effect observed in English-English repetition condition suggests 

that under the temporal conditions of this experiment, the subjects were able to retrieve 

the L2 prime words in time to affect their decision on the target. This facilitation does not 

come from sublexical level because no comparable facilitation was found for nonwords.^ 

In contrast, no cross-language priming was obtained. The presence of within-language 

repetition priming effects and absence of cross-language priming effects under the same 

temporal conditions of this experiment together suggest that subjects' inability to access 

the L2 primes is not an explanation for the absence of cross-language priming effects in 

the first experiment. 

C. Experiments 

The purpose of this experiment is to test whether different rates of access in LI versus 

L2 contributed to the observed asymmetry in cross-language priming. As suggested by 

Gollan et al. (1997), if more time is needed to access an L2 word, then the processing of 

an LI target may be well underway before the L2 prime is accessed. This could be what 

happened in the first two experiments. The participants of the first two experiments 

showed a difference of 159 ms in their RT on LI and L2 targets in both experiments. If 

^ It is assumed in this paper that within-language repetition effects obtained under the 
masked condition is lexical in nature. However, it has to be pointed out that whether 
repetition or form priming effects obtained under the masked condition is lexical or 
sublexical is a controversial issue in itself See Forster (1992) and Masson (1991) for 
arguments and evidence regarding this issue. 
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this difference approximately reflects the difference in their lexical access rates in the two 

language, a SO A of 50 ms (Experiment I) or 100 ms (Experiment 2) didn't allow the 

prime to be processed before the target. In Experiment 3, Chinese-English bilinguals were 

tested on L2-L1 translation pairs with a longer SO A to explore this possibility. In 

consideration of the above RT difference on LI and L2 targets, a SO A of 250 ms was 

adopted in this cross-language priming 26 experiment by inserting a backward mask of 

150 ms between the blank space and the target. If the lack of strong priming effects from 

L2 to LI was due to the different speed of lexical access in the two languages, we should 

be able to observe L2-L1 priming effects comparable to LI-L2 priming after we increase 

the SO A long enough to overcome the difference. If still no L2-LI priming was found, 

different speed of access is not a likely candidate for explaining priming asymmetry. 

I. Method 

Subjects. 18 Chinese-English bilingual speakers from the same population as that of 

previous experiments participated in this experiment. They were paid for their 

participation. 

Stimuli and Design. 32 translation pairs, 16 English control primes and 32 Chinese 

nonwords, all from Experiments 1 and 2, were used in this experiment. Two 

counterbalanced presentation lists were constructed, each consisting of 16 English-

Chinese translation pairs, 16 English-Chinese unrelated pairs, 32 Chinese nonword items. 

Each translation pair appeared no more than once on a presentation list and a target word 

preceded by a translation prime on one list was in control condition on the other and vice 

versa. 
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This experiment involved a 2x2 design with prime-target relation (translation, 

unrelated) and lexicality (word, nonword) as within-subject variables. 

Procedure. The procedure is the same as Experiment 2 except a backward mask, made 

of ten hash marks (##########), was presented immediately after the blank screen and 

before the target. It appeared for 150 ms, thus increasing the SOA from 100 ms in 

Experiment 2 to 250 ms (see Figure 4). 

Figure 4: The presentation of test items in Experiment 3. 

nethod 
I I I I I I I I I I I I I I I I I I I I  

am  

target 500 ms 
mask 150 ms 

blank 50 ms 
prime 50 ms 

mask 500 ms 

2. Results and discussion 

As in the Experiment 1, Only correct responses to the word targets were analyzed-

Any responses whose RT were two standard deviations above or below the same 

participant's mean RT were trimmed to the appropriate cutoff. The average RT from the 

18 participants was 534 ms for Chinese targets preceded by their English translation 

equivalents and 541 ms for Chinese targets preceded by unrelated English words. The 

average error rates for the two conditions were 2.3% and 1.9% respectively. The 7 ms of 

difference between the two conditions was not significant, (both Fs<l), neither was the 

difference in the error rate. 
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The failure to obtain L2-LI priming by increasing the time available for processing of 

the prime suggests that differential rates of processing in the two languages are not 

responsible for the absence of L2-L1 priming in Experiment 1 and elsewhere. This 

interpretation is contingent on two conditions. First, the difference in the speed of lexical 

access in the two languages by these participants was no greater than 250 millisecond. 

Since the difference in the RTs on Chinese and English targets in the first two experiments 

was less than 250 ms and that the participants of this experiment were recruited from the 

same subject pool as the first two experiment, we believe it is the case. The second is that 

the L2 primes were fiilly accessed during this interval. Given the L2-L2 repetition effects 

we found in Experiment 2, we may conclude that these L2 primes were accessed. 

However, as was pointed out by an anonymous reviewer, it is possible that the inclusion of 

the backward mask intervening between the prime and target may actually have interfered 

in some way with the processing of the L2 prime, or with the priming effect itself Since 

no L2-L2 conditions were included in this experiment, we can't guarantee that the L2 

primes were accessed. 

However, Forster et al (1987) have obtained strong priming effects with an intervening 

word between the prime and target, as have Forster and Davis (1984), and so the 

presumption is that priming is not automatically cancelled by an intervening stimulus. 

However, it is possible that the backward mask terminates processing of the prime, so that 

we did not actually increase the time available for completion of prime processing. 

The above problem requires an alternative procedure to increase the intervals between 

the processing of L2 primes and LI targets so that the former can catch up the latter. One 



43 

way to achieve this is to slow down the processing of the LI targets by degrading them, 

Experiment 4, the results obtained with degraded LI targets are reported. 

D. Experiment 4 

The purpose of this experiment is to determine whether L2-L1 priming can be obtained 

with degraded LI targets. Several alternative means of degrading the target were 

considered. One method is to decrease the brightness of the targets. In a pilot study, we 

found this method was unsatisfactory. In order to delay processing of the target by the 

required 150 ms, it was necessary to make the target so dim that the prime now became 

visible. The method of degradation eventually adopted was to use the mirror image of the 

target words. Thus, the bisyllabic Chinese word would appear as when 

they are flipped. A mirror-image bisyllabic word becomes hard to recognize for two 

reasons. First, the component characters become hard to identify because of their changed 

physical appearance. Second, the reading direction is right-to-left instead of the normal 

left-to-right- A pretest showed that a mirror-image word took 300 ms more time to 

recognize than the same word with normal presentation. This should allow plenty of time 

for the processing of the L2 prime to be completed before the LI target. If differential 

speeds of access in the two languages contributed to the absence of priming from L2 to 

LI, we should be able to observe L2-L1 priming with delayed LI target processing. 

I. Method 

Subjects. 18 Chinese-English bilingual graduate students from the same population as 

in the first three experiments participated in the experiment. They were paid for their 

participation. 



44 

Materials and Design. The stimuli include 64 English-Chinese translation pairs and their 

control primes. Half of them were taken from Experiment 1. The other half and their 

control primes were generated specifically for this experiment (See Appendix). They were 

again all abstract nouns, and were matched in frequency with the first half In addition, 64 

Chinese nonwords were taken from the previous experiments. Two counterbalanced 

presentation lists were constructed, each consisting of 32 English-Chinese translation 

pairs, 32 English-Chinese control pairs and 64 nonword Items. Half of these word and 

nonword items were presented with mirror-image targets and other half with normal target 

presentation. No target appeared on a presentation list more than once and any target 

appeared in translation condition on one list appeared on control condition on the other. 

The experiment involved a 2x2x2 design, with prime-target relation (translation, 

control), target presentation (flipped, normal) and lexicality (word, nonword) as within-

subject factors. The purpose of including the normal presentation condition was twofold. 

First, note that only the targets were flipped to delay their processing and the English 

primes were presented in normal appearance because we didn't want the processing of 

these L2 primes to be slowed down. However, a potential problem in having all flipped 

targets was that it nught lead participants to adopt certain strategies to overcome the 

degradation, e.g., reading from right to left. These strategies may eventually affect the 

processing of the normally presented L2 primes, which was something that we didn't want 

to happen. The inclusion of the same amount of normally presented targets was intended 

to discourage the participant from employing such strategies. Second, these normal targets 

that were matched in frequency with the flipped targets, were included to make it possible 
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for us to know to what extent the degradation had actually slowed down target 

processing, by comparing the RT on flipped and normal targets. 

Procedure. The procedure was the same to Experiment 2 except that the two types of 

targets, mirror-image and normal targets, were intermixed and presented in a random 

sequence. In order to know to what extent the use of mirror image slowed down the 

processing of LI targets, the same target lists were presented to the subjects, all in normal 

presentation, for a lexical decision task, after they finished the intermixed presentation.'* 

2. Results and discussion 

The mean reaction time and percentage are shown in Table 3. 

Mixed presentation: A two-way ANOVA carried out on the correct RTs for the mixed 

presentation conditions produced a main effect of target presentation in both a subject and 

an item analysis, Fl(l,16)= 28.13, p<05; F2(l,60)=96.27, p<.05. Degraded targets took 

147 ms longer than normal targets to respond to. However, no main effect of prime-target 

relation was observed, FKl, F2=LL There was only 1 ms difference between RTs for 

targets with translation primes (747 ms) and control primes (748 ms). Separate analyses of 

the RTs on the degraded and normal targets showed that the differences between 

translation and control conditions, 6 ms for degraded targets and 7 ms for normal targets, 

were both nonsignificant. Analysis of ERs produced a significant main effect of target 

* The all-normal lists were added when I noticed that subjects took longer time to respond 
not only to the mirror-image targets but normal targets as well. Only the last 12 subjects 
did the all-normal lists. 
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presentation, Fl(l,l6)= 6.28, p<.05; F2(l,60)=4.69, p<.05. Otherwise, no significant 

differences were found. 

All normal targets: The mean RT for all normal targets was 554 ms, about 193 ms 

faster than that for the mixed list. There was a 6 ms facilitation for translation condition 

(551 ms) as compared to controls (557 ms), but the difference was not significant, 

Fl(l,10)=l.93, p> 05; F2<1. There was no significant difference in error rate between the 

two conditions (1.9% for translation and 1.8% for control, both Fs <1). 

The results of Experiment 4 suggested, first, mirror-image presentation is an efifective 

way to degrade the targets. As can be seen in Table 3, the participants' reaction time on 

Table 3: Subjects' reaction time (ms) and error rates (%, in 
parentheses) as a function of presentation method and prime-
target relation in Experiment 4. 

Flipped Normal All Normal 

Translation 824 (9.7) 670 (3.9) 551 (1.9) 

Control 818 (8.0) 677 (3.9) 557 (1.8) 

Priming -6 +7 +6 

the flipped targets was on average 147 ms slower than the normal targets in the mixed list 

and 267 ms slower than target words all presented in normal appearance. They tended to 

make more errors on the degraded targets, too. 

The above difference in RT on degraded targets versus nondegraded targets provided a 

close indication of the actual delay in processing LI targets as compared to L2 primes. If 
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one believes that the processing of L2 primes were not affected by target degradation, as 

the targets in the all- normal condition, there should be a delay of 367 ms, 267 ms as a 

result of target degradation and 100 ms of SOA. However, as indicated by the delayed 

processing of normal targets in the mixed presentation condition, it is reasonable to think 

that the processing of L2 primes might have been affected, too. Thus, a better estimate of 

the actual delay in processing degraded targets as compared to L2 primes was the 

difference in RT between degraded targets and nondegraded targets in mixed presentation 

condition, i.e., 147 ms. Given the 100 ms SOA, the actual delay in the processing of Li 

targets was approximately 247 ms. Note that the subjects' difference in the speed of lexical 

access in the two languages was around 150 ms, as estimated from subjects' RT on LI and 

L2 targets in the first two experiments. This delay of 247 ms should give L2 primes 

enough time to be processed before LI targets. The finding that no priming was found 

from L2 to LI in such experimental condition suggested that different speed of access in 

LI and L2 doesn't provide a satisfactory explanation for the absence of priming from L2 

to LI. 

£. Experiments 

The purpose of Experiment 5 is to find out whether a change from monolingual to 

bilingual working mode on the part of the subjects can bring out priming effect from L2 to 

LL According to the working mode hypothesis, the lack of strong and consistent L2-L1 

priming effects may be a result of bilingual participants working in a monolingual mode 

with LI targets, making L2 primes less avmlable for processing. If this is true, we should 

be able to observe L2-L1 priming when participants are encouraged to work in a bilingual 
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mode. To encourage participants to work in a bilingual mode, presentation of items in this 

experiment were mixed in terms of target language, i.e., Chinese and English targets were 

presented in a single block. An English target word might be followed immediately by a 

Chinese target and vice versa. This way, both of the languages had to be activated to 

perform the task efficiently. 

1. Method 

Subiects. 18 Chinese-English bilinguals from the same population as in the previous 

experiments participated in the experiments. They were paid for their participation. 

Materials and Design. The same stimuli used in Experiment 2 were used in this 

experiment. They include 32 English-Chinese translation pairs along with their control 

primes, 32 English repeated pairs and their control primes and 32 Chinese and 32 English 

nonwords. Two counterbalanced presentation lists were constructed, each consisting of 16 

English-Chinese translation pairs, 16 English-Chinese unrelated pairs, 16 English-English 

repeated pairs, 16 English-English unrelated pairs, 32 Chinese nonword items and 32 

English nonword items. 

This experiment involved 2x2x2 design. The factors are prime-target language 

combination (E-C, E-E), prime-target relation (translation/repeated, unrelated), and 

lexicality (word, nonword). 

Procedure. The procedure was the same as Experiment 2 with one exception, i.e., 

items of different target languages were presented randomly in a single block. 

2. Results and discussion 
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The results of Experiment 5 are presented in Table 4. Two separate ANOVAs were 

carried out on correct RTs and error rates, one for L2-LI items, the other for L2-L2 

items. 

Table 4: Subjects' reaction time (ms) and error rates (%, in 
parentheses) as a ftinction of priming direction, prime-target 
relation and target lexicality in Experiment 5. 

L2-L1 L2-L2 

Word Nonword 

697 (4.9) 804 (11.5) 

751 (11.8) 797 (12.5) 

54* -7 

* significant at .05 level. 

Translation 627 (3.5) 

Unrelated 625 (3.1) 

Priming -2 

L2-L1 items: As can been seen in Table 4, the mixed list procedure did not produce 

priming with L2-L1 items. There was a 2 ms difference in the wrong direction. Neither the 

difference in RT nor in error rate between translation and control condition was 

significant. 

L2-L2 items: The analysis of the RT data fi^om the within-language items produced a 

main effect of prime-target relation (Fl(l,16)=8.92, p<05; F2(l,60)=6.07, p=05) and 

significant interaction between prime-target relation and lexicality (F1(1,16)=6.Q4, p<.05; 

F2(l,60)=8.44, p< 05), which indicates that repetition effects were limited to word items. 

Separate analysis of the word and nonword RT data from the within-language condition 

also showed that the 54 ms difference between repeated and nonrepeated word items is 
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significant (Fl(l,16)=26.90, p<.05; F2(l,30)=l 1.97, p<.05) while the 7 ms difference 

between repeated and nonrepeated nonword items is not (Fl(l,16)=.52, p=.48; 

F2(l,30)=.l2, p=.73). In addition, the subjects made significantly fewer errors on repeated 

word pairs than unrepeated word pairs (Fl(l,I6)=I2.97, p<.05; F2(l,30)=6.52, p=02). 

The difference between error rates for repeated and unrepeated nonword pairs is not 

significant (Fl(l,16)= 11, p= 75; F2(l,30)=08, p= 78). 

Several points can be made on the basis of the above results. First the within-Ianguage 

repetition effects suggest that the English primes were capable of being processed under 

the conditions used in the earlier experiments. Absence of such repetition effects for 

nonword pairs indicates that the facilitation is lexical in nature. 

More importantly, encouraging subjects' to work in a bilingual mode did not lead to 

priming fi-om L2 to LI. This finding is particularly significant given the subjects of this 

experiment and their English learning background. According to the working mode 

hypothesis, the target language determines one's working mode. A bilingual speaker may 

shift between monolingual and bilingual mode depending on whether they are working in 

LI or L2. However, whether such shift occurs will depend on a bilingual speaker's L2 

proficiency as well as how L2 was learned. Less proficient, unbalanced bilinguals who 

learned L2 through their LI are more likely to work in a bilingual mode with L2 targets 

because their L2 is not able to fiinction independently. Highly proficient L2 speakers or 

balanced bilinguals, on the other hand, may be able to work in a monolingual L2 mode. 

Though the participants of the present experiment have fairly high level of proficiency in 

English, they are far fi-om being balanced bilinguals. Furthermore, heavy rehance on LI is 
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characteristic of the English learning and teaching approach these subjects are associated 

with. Thus, these subjects provided an ideal case for testing whether working mode should 

explain the presence or absence of L2-L1 priming. The lack of L2-L1 printing when these 

subjects were encouraged to work in a bilingual mode with LI targets suggested the 

absence ofL2-LI priming can't be attributed to one's working mode. 
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CHAPTER 3 APPROACHES TO CROSS-LANGUAGE PRIMING: 
GENERAL DISCUSSION OF EXPERIMENTS 1-5 ' 

The major findings of the first five experiments can be summarized as follows; a) With 

the primes being masked, thus perceived by our subjects without their conscious 

awareness of their presence, significantly stronger translation priming effects were found 

in LI-L2 priming direction than L2-L1 direction (Experiment 1). b) No translation priming 

effects were found fi-om L2 to LI when the experimental conditions were varied in the 

following 4 ways: a blank space of 50 ms was inserted between the prime and the target to 

allow more processing time for the former (Experiment 2), the SOA between the prime 

and target was increased to 250 ms to delay the processing of the LI target (Experiment 

3), the LI targets were presented in mirror images to slow down their processing 

(Experiment 4), and the test items with LI and L2 targets were presented in a single, 

mixed block to encourage the subjects to work in a bilingual mode (Experiment 5). These 

findings provided further evidence for the asymmetrical pattern of cross-language priming 

effects. They also suggested that processing-related accounts of asymmetrical cross-

language priming such as the ones discussed earlier can't provide a satisfactory explanation 

for the asymmetry. 

A. Comparison Of Cross-Language Priming Under Masked And Nonmasked 

Conditions 

^ Unless indicated otherwise, my discussion of cross-language priming only refers to 
noncognate translation priming, the priming condition the present study intended to 
explore. 
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Before we discuss the implications of these findings and the issues they raised with 

regard to bilingual memory organization, a methodological issue merits some discussion. 

As was pointed out earlier, masked priming has become a favored research paradigm over 

the conventional nonmasked priming procedures because the results obtained with the 

former may be less contaminated by strategic effects. The results fi-om a number of cross-

language priming studies carried out in recent years using these two paradigms seem to be 

consistent with such a view. One can find a clear pattern of differences when one 

compares the results of masked and nonmasked cross-language priming studies: Where no 

cross-language priming effect was observed under masked conditions (firom L2 to LI), 

significant priming effects were almost always obtained under nonmasked conditions; 

Where cross-language priming effects were observed under masked conditions (fi'om LI 

to L2), nonmasked studies often produced larger effects. (See Table 5 for a summary of 

translation priming data under masked and nonmasked conditions). 

Specifically, as Table 5 shows, the magnitude of priming effects firom L2 to LI under 

masked condition was typically weak. It never exceeded 13 ms in the published literature. 

It was also very inconsistent across studies or across experiments in a same study. In 

contrast, L2-L1 priming effects under nonmasked condition have been relatively consistent 

and much greater in magnitude. Similarly, while L1-L2 masked priming effects typically 

vary between 30 to 55 ms, the nonmasked L1-L2 priming effects were usually more than 

60 ms. The inflated priming effects under nonmasked condition is consistent with the idea 

that non-automatic processes may be involved in nonmasked priming. The involvement of 

strategic effects under nonmasked priming condition can also be seen in the finding that 
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cross-language priming effects under nonmasked condition disappeared when the 

proportion of related prime-target pairs was small (Keatley et al, 1994), suggesting that 

participants' conscious awareness of the prime-target relation was critical for nonmasked 

priming effects to materialize. 

Table 5: Magnitudes of translation priming effects under masked and 
nonmasked condition: A summary of the published data. 

L1-L2 L2-L1 

Masked 

De Groot & Nas (1991) 35, 40, 22 

Sanchez-Casas et al (1992) -8 

GoUan, Forster & Frost (1997) 36, 52 9, -3 

Present study 49,55 13,4, -6,7, -2 

Nonmasked 

Chen &Ng (1989)* 150 165 

Jin (1990) 150 36 

De Groot & Nas (1991) 113 

Altarriba (1992)** 70,76 17,52 

Keatley et al (1994) 66 34 

*Values estimated from a graph. 
••Preference of language determined from background report and RT 
in the two languages. 

In the following part we would like to focus on a few issues the findings of the present 

study raised. 
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B. Conceptual Versus Lexical Approach To Cross-Language Priming 

Given that the processing accounts are not able to explain the asymmetry, as shown by 

the results of Experiments 2-5, the conceptual account becomes a more legitimate 

explanation. It can accommodate the asymmetry by the differential strength of connections 

a bilingual's two languages have with the conceptual system. Strong connections between 

LI and conceptual representations produced consistent and stronger priming effects from 

LI to L2; L2-L1 priming effects were weak and inconsistent because of the weak 

connections between L2 and concepts. This understanding of priming asymmetry 

presupposes that cross-language priming is conceptual in nature and the locus of the 

effects lie in the shared conceptual system, which has been suggested by several 

researchers (Potter et al., 1984; Kroll, 1993; Kroll and Stewart, 1994; De Groot, 1993). 

According to this conceptual approach to cross-language priming, when the prime word is 

presented, it activates this shared conceptual node which in turn preactivates the target 

word when the target word is a translation equivalent of the prime, thus facilitating its 

recognition. 

However, a very different approach has also been adopted that attributes cross-

language priming to the spreading of activation along the direct lexical links between 

translation equivalents (De Groot & Nas, 1991; Gollan, Forster & Frost, 1997). A smiilar 

view was adopted in Keatley et al (1994). In their single-level model, no distinction was 

made between lexical and conceptual representations. Lexical item are represented as 

single entities that contain all information about them. According to this model, translation 
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equivalents are connected through one-to-one lexical links which are responsible for 

translation priming. 

To evaluate these two approaches to cross-language priming, it is first necessary to see 

how well they can handle asymmetry in cross-language. As was mentioned above, the 

conceptual approach, such as Kroll and Stewart's Revised Hierarchical Model, can explain 

the asymmetry in translation priming by assuming that the links between each of lexical 

system and the conceptual system differ in strength. The single-level model of Keatley et al 

(1994) explains the asymmetry in a different way. According to this model, the LI system 

not only has stronger and richer interconnections within LI, but also stronger and richer 

connections across systems than the L2 system. The asymmetrical priming effects can be 

attributed to the difference in the strength of connections across the two language memory 

systems (Keatley et al, 1994). Considering that the one-to-one connections between 

translation equivalents are basically semantic in nature, that is, they are cormected mainly 

because they share the same or similar meanings, rather than formal features, Keatley et 

al's explanation of cross-language priming asymmetry is very similar to KroU's. 

It is not clear how the lexical link explanation of De Groot and Nas (1991) may 

accommodate the asymmetry. If lexical links between translation equivalents play an 

important role in producing the translation priming effects, we should expect such effects 

to occur from L2 to LI as well, because there is no reason to assume that the links are 

unidirectional, existing only from LI to L2, or that the strength of the links from LI to L2 

is stronger than those from L2 to LI. To the contrary, it is more reasonable to think that if 

the strength of lexical connections should vary by directions, then the cormections from L2 
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to LI should be stronger because when one learns a second language, one typically 

associates an L2 word with its LI counterpart, rather than the reverse. Consequently, we 

should be able observe stronger translation priming effects from L2 to LI. Because 

subjects in De Groot and Nas' (1991) study were tested in Ll-to-L2 priming direction only 

(Experiments 3 and 4), this lexical explanation may appear less problematic for their 

results. However, it lacks the detail to accommodate the priming asymmetry found in 

previous and present studies. 

The reason De Groot and Nas (1991) proposed a lexical account for translation 

priming effects was that they did not obtain cross-language associative priming effects for 

noncognates. They argued that if activation of shared conceptual nodes is responsible for 

translation priming effects, then it should be possible to observe cross-language 

associative priming effects for noncognates. However, this may not be necessarily true 

because there is an important difference between translation pairs and associative pairs 

with regard to their related conceptual nodes. In the case of translation pairs, a single node 

is involved, but two nodes are involved in the latter case. Translation primmg effects 

requires the suflBciently strong activation of a single node, but associative priming effects 

need sufBciently strong activation of two nodes. Given the assumption that activation 

loses its strength across nodes (Collins & Loflus, 1975; Anderson, 1976), it is not 

unreasonable to assume that there are situations where activation is strong enough to 

produce single-node priming effects, but not cross-node priming effects. Thus the absence 

of associative priming effects is no reason to reject conceptual account of translation 

priming. After all, semantic priming effects within a language are typically small under 
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masked condition. In her proposal of distributed conceptual representations in bilingual 

memory, De Groot (1993) later also argued that translation priming can occur via 

conceptual memory in the absence of interlingual semantic priming because translation 

equivalents may share more conceptual nodes than semanticaily related pairs. 

These two approaches can be flinher evaluated against the conflicting patterns of 

results from two different tasks, primed lexical decision and translation. While cross-

language priming seems to occur only from LI to L2, the translation task has produced a 

very different pattern of results, i.e., translation latency was found to be faster from L2 to 

LI than from LI to L2 (e.g., Sanchez-Casas et al, 1992; Sholl et al, 1995). The translation 

asymmetry itself and the conflicting pattern of results from translation and primed lexical 

decision tasks can be easily explained in a model which allows two different processes or 

routes to be involved in these two tasks, such as Kroll & Stewart's (1994) Revised 

Hierarchical Model. As pointed out earlier, assuming that cross-language priming effects 

are concept-originated, the priming asymmetry can be explained by different strength of 

connections between each of the lexical systems and the conceptual system. At the same 

time, the direct lexical route may play a more important role in a translation task. At the 

lexical level, it is reasonable to think that links are stronger from L2 to LI than the reverse 

because L2 words are often learned through their association with LI equivalents. This 

asymmetry in lexical connections may lead to asymmetry in translation latencies. ® 

® Note that this conclusion doesn't necessarily mean or rely on the fact that lexical links are 
involved in translation from LI to L2. Studies by Kroll and her colleague (XroU & 
Stewart, 1994; Sholl et al, 1995) suggest that translation from LI to L2 is more likely to 
be concept mediated. However, slower translation latency does mean weaker lexical 
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The lexical approach of De Groot and Nas (1991) and Gollan et al (1997) or Keatley et 

al (1994), on the other hand, seems less able to provide a satisfactory explanation of this 

conflicting pattern of findings. If direct lexical links between translation equivalents play a 

role in a language processing task, the translation task is probably the one most likely to 

benefit fi-om such links. By attributing translation priming effects to lexical connections 

between translation equivalents, this approach suggests that the same lexical route or links 

are involved in both cross-language priming and translation. If this is true, we should 

expect these two tasks to have produced similar, rather than conflicting, pattern of results. 

Specifically, in Keatley et al's (1994) model, connections from LI to L2 are assumed 

to be stronger than those fi-om L2 to LI, which explains the priming asymmetry. Since the 

same cormections are involved in translation, we would expect shorter translation latencies 

firom LI to L2 rather than the reverse. Keatley et al claim this should not be the case. They 

argue that the translation asymmetry observed in previous studies is actually consistent 

with their model because "the LI representations are more accessible and have stronger 

connections in the general memory system. They produce more priming and are accessed 

faster overall than the L2 representations." (Keatley et al, 1994 p. 77) In making this claim 

they are virtually saying that the accessibility of the words to be translated into, or the 

output words, is the only or major determining factor in determining translation latency.^ 

connections firom LI to L2, because if they are equally strong or stronger than 
connections firom L2 to LI, we would expect subjects to rely on lexical links, rather than 
slower conceptual connections, thus resulting in comparable or faster translation time. 

' A similar explanation of the asynmietry in translation time has been offered by Snodgrass 
(1993), who, instead of attributing different translation time to different strength of lexical 
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If this were the case, then the question arises as to why the strength of connections 

across languages, which they claim to play a key role in determining priming asymmetry, 

along with the accessibility of the words to be translated, or the input words, does not play 

at least an equally important role in translation task. Little justification is given as to why 

strength of connections across languages should play a major role in primed lexical 

decision but little role in translation tasks. Furthermore, Kroll and Stewart (1994) found 

that the difference in translation latencies between two directions (119 ms faster from L2 

to LI than from LI to L2) was significantly larger than the difference in naming latencies 

in two languages (91 ms faster in LI than L2), suggesting that translation asymmetry 

cannot entirely be explained by faster access time in LI. 

In short, a model that distinguishes lexical from conceptual routes or processes, such as 

KroU's RHM, is in a better position to accommodate the asymmetry in both cross-

language priming effects and translation latencies. The lexical approach, whether it is 

associated with a single-level model of bilingual memory orgam'zation or not, seems less 

able to explain the opposite patterns of asymmetries observed in cross-language priming 

effects and translation latencies. 

connections, argues that longer translation time from LI to L2 can be attributed to longer 
output time needed in the case of L1-L2 translation. While it is usually true that output of 
L2 words takes longer time, this may not result in longer translation time in L1-L2 
direction because these subjects may need more time to access the L2 words in the L2-L1 
translation direction at the same time. Unfortunately, there is no data available in the 
literature which may allow us to compare translation latencies in two directions with both 
output and access time being taken into consideration. 
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C. Directionality Of L2-Concept Connections 

However, RHM is not without problem. In the above discussion and in BCroil and 

Stewart's (1994) RHM as well, it is assumed that the strength of connections between a 

word and its concept is the same in both directions, i.e., from word to concept and 

from concept to word. Consequently, when the RHM claims that the connections between 

concepts and L2 words are weak, it has to mean they are weak in both directions, from L2 

words to concepts (L2-concept) and from concepts to L2 words (concept-L2). However, 

if L2-concept connections are as weak as concept-L2 connections, then we should not get 

priming effect from LI to L2 because such priming depends on strong concept-L2 links to 

preactivate the L2 target. Additionally, if concept-L2 connections are weak and translation 

from Li to L2 is conceptually mediated, as has been argued by Kroll and her colleagues, 

then we would expect the task of translating from LI to L2 to be more laborious and 

much less eflBcient than it actually is. It has been suggested that beginning L2 learners lack 

direct connections between L2 words and concepts (Chen and Ng, 1989). If this means 

connection both from and to concepts, as the current RHM implies, we are virtually saying 

that translating from LI to L2 is an impossible task for beginning learners, which is far 

from being true. 

Kroll dealt with this problem by suggesting that subjects doing Ll-to-L2 translation 

may eventually rely on the lexical links between LI and L2 (KroU, 1993). This suggestion 

still allows her model to accommodate the asymmetry in translation latency because lexical 

links from LI to L2 are supposed to be weaker in that model. However, this suggestion 

faces the problem of why translation latencies from LI to L2 should be affected by 
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conceptual manipulation (Kroll and Stewart, 1994) if translation from LI to L2 relies on 

lexical route. It is possible that categorical interference effects in translation may occur 

only in proficient bilinguals, such as the subjects of Kroll and Stewart's study, who have 

already built up connections between concepts and L2 words. If this is true, we would 

expect proficient bilingual subjects in the present study to have produced priming effects 

from L2 to LI. 

Strong L1-L2 priming and the effect of conceptual manipulation on L1-L2 translation 

suggest strong links are present from concepts to related lexical items. Lack of priming 

from L2 to LI suggests that links from L2 words to concepts are weak. These findings 

combine to suggest that strength of links between L2 words and concepts may differ in 

two directions: links from concepts to L2 words are stronger than those from these words 

to concepts. This added asymmetry allows us to accommodate both the asymmetry in 

cross-language priming and conceptual medication in translation from LI to L2: While 

weak links from L2 words to concepts prevent priming from L2 to LI, stronger links from 

concepts to L2 words allow both priming from LI to L2 and conceptual mediation in Ll-

L2 translation. 

The question is why there should be such a difference. A look at how these links are 

built in receptive and productive use of language may provide an answer. While receptive 

and productive use of language help to establish links to and from concepts respectively, 

their relative effectiveness in strengthening the links may be quite different. In bilingual 

speech production, context factors determine which language is to be used. Once the 

second language is selected, words will be selected from the L2 lexicon to express the 
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intended message. There might be occasions when the LI is equally activated, e.g., in a 

situation where code-switching is a norm, or when the speaker fails to find an expression 

in the L2 lexicon to appropriately express the idea. However, while communicating in L2, 

it is usually L2 words that receive most of the activation from the concept level. Each time 

an L2 word is activated because its semantic information matches, or partly matches the 

intended message, the connection between its concept and this word is strengthened. In 

receptive use of language, on the other hand, comprehension of speech or written text in 

L2 is supposed to help build up strength of the links fi-om words to concepts. However, 

this may not necessarily always happen. Because many learners learn the meaning of an L2 

word by associating it with its LI counterpart, what encountering these L2 words 

strengthen is the lexical links from L2 to LI, rather than links from L2 words to concepts. 

While encountering these words in meaningful context may eventually help to build up the 

direct connections between them and their corresponding concepts, because of the 

existence o^ and reliance on, lexical links from L2 to LI, this process may take much 

longer, and in most cases may lag behind the development and consolidation of 

connections from concepts to L2 words. 

Unfortunately, little evidence is available in the bilingual or second language acquisition 

literature to bear on this issue. Two recent studies claimed to have shown that even less 

fluent bilinguals may have direct access to concept from an L2 word. Such findings 

provide little information about the relative strength in the two directions of L2-concept 

connection. Furthermore, whether such a claim was substantiated by their results was 

highly questionable. One of these studies is by Altarriba and Mathis (1997). As pointed 
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out by these authors, the findings of the first experiment allow alternative explanations 

(Altarriba and Mathis, 1997, p. 559). In their Experiment 2, four Spanish color words 

were taught to a group of English monolingual speakers through English translations. The 

subjects were then asked to do a stroop task in which they had to name, in English, the 

color of the color words which might be in English or Spanish. Both within- and between-

language stroop effects were found in that these subjects took longer time to name the 

color in English when the color words and their color were incongruent, regardless of the 

language of the color words. The authors concluded that "The fact that even the novice 

bilinguals produced a cross-language Stroop effect indicates that English monolingual 

speakers represent newly acquired words at both a lexical and a conceptual level of 

representation, after a single learning session." (Altarriba and Mathis, 1997, p. 564). 

While it is true that semantic information is usually involved in Stroop effect, it is also 

generally accepted that the immediate cause of Stroop effect is competition at the output 

stage of the name of the color and the word itself (MacLeod, 1991). In a bilingual Stroop 

task, meaning involvement is not obligatory when two conditions were met. One is the 

color word is in L2 and the naming language is LI, and the other is the L2 color word was 

learned through its LI translation equivalent. Under such a circumstance, the L2 color 

word may activate its LI translation equivalent through lexical links. This LI translation 

equivalent then compete with the name of the color for output. Both of these conditions 

were met in Altarriba and Mathis' (1997) study. Thus, Stroop effect fi-om L2 color words 

doesn't necessarily mean L2 words have direct conceptual connections. 
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The second study was reported by Dufour and Kroll (1995), In this study, fluent and 

less fluent English-French bilinguals were asked to perform a category-exemplar matching 

task in which the subjects decided if an exemplar matched the category presented 

immediately before it. The category name and exemplar name may be in LI or L2, thus 

producing four combinations in terms of category and exemplar languages, Ll/Ll, L1/L2, 

L2/L1, L2/L2. It was found that the language of the category name, whether LI or L2, 

didn't affect fluent bilinguals' performance. This was interpreted as suggesting that these 

fluent subjects were able to access a common conceptual representation directly from both 

languages. In the case of less fluent bilinguals, their R.T for the "YES" response followed a 

pattern of Ll/Ll<L2/L2=L2/L1<L1/L2. That is, it took them the least time to give the 

"YES" response when both the category and the exemplar names were in English, their 

first language, and most time when the category name was in English and the exemplar 

name was in French, their second language. There was no difference between the other 

two language combinations both of whose RTs fell between the other two conditions. In 

the case of "NO" response, less fluent subjects' performance followed a pattern of L1/L1< 

L2/LI<LI/L2=L2/L2. The major conclusion of the study that is relevant to the present 

discussion, i.e., even less fluent bilinguals have direct access to concept from L2, was 

reached on the basis of the result that these less fluent bilingual subjects were not the 

slowest ui the L2/L2 condition. It was argued that if these subjects were relying on a 

translation strate^r, the L2/L2 condition should produce the longest decision latencies 

since both the category name and exemplar name had to be translated into LI before a 

decision could be made. 
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However, whether this single result could substantiate the conclusion is highly 

questionable. To begin with, several results in their study can't be satisfactorily explained if 

one assumes direct access to concept from L2 category names. The first is why L2/L2 and 

L2/L1 conditions should take approximately the same amount of RTs. Note that the idea 

of direct access to concept fi'om L2 is based on the assumption that in a category-

exemplar matching task, a conceptual representation is activated by the category name, 

which in turn is used to match with the concept activated by the exemplar name. It follows 

that in a bilingual matching task, an amodal conceptual representation is activated by the 

category name, which may be an LI word, or an L2 word, according to the idea of direct 

access by L2. If this is true, what determines decision latencies in L2/L2 and L2/L1 

conditions should be the exemplar language, since they have the same category language. 

As a result, one would expect shorter latencies for L2/LI condition than L2/L2 condition, 

as was the case in fluent bilingual subjects in their study. Note that whether category-

exemplar pairs are within- or cross-language doesn't matter once we assume an amodal 

conceptual representation of the category is activated and used in the matching process. 

However, as mentioned earlier, L2/L2 and L2/L1 conditions took about the same time for 

the less fluent subjects in their study. Another result awaits to be explained is why the 

"NO" response produced a different pattern of data. 

There are at least two possible alternative explanations that may account for the results 

of their study without assuming direct conceptual activation from L2. First, the L2 

category name may activate conceptual representation via its LI translation equivalent. 

This possibility was rejected by these authors on the assumption that if L2 category and 
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exemplar name accessed concept via LI by means of translation, then L2/L2 condition 

should have produced longer latencies than it actually did. This assumption reflects a 

common misunderstanding in the literature of the direct lexical links between translation 

equivalents, i.e., the activation of an LI translation equivalent from an L2 word has to be 

"translation", or to be part of attentional process, thus time-consuming. However, it has 

been repeatedly shown in the literature that episodically established traces or connections 

can be part of automatic process as well. In Neely & Durgunoglu (1985), for example, 

episodically associated word pairs produced priming effect at a SO A of 150 ms in an 

episodic recognition task. Further evidence comes from the finding that repetition effect 

was not limited in a lexical decision task, but also obtained when an episodic recognition 

task was used (Forster, 1985; Rajaram & Neely, 1992). Consequently, though indirect 

conceptual activation via LI doesn't involve an extra step, the activation of L2-L1 links, 

this process may be much less time-consuming than one thought if one thinks of it in terms 

of automatic activation, not an attentional translation process. Based on the results of 

Neely & Durgunoglu (1985), the SOAs of 300 ms and 650 ms in Dufour and Kroll (1995) 

may not be able to distinguish whether L2 category names activated the concept directly 

or indirectly via L2-LI links. 

Alternatively, one may explain category-exemplar matching results in terms of lexical 

associations. Word associates have been found to play an important role in semantic 

priming in that category members produced the most priming effects when they are also 

associatively related (Lupker, 1984). Such associations may also play an important role in 

a category-exemplar matching task. When the category name is presented, it may activate 
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the associated exemplars. When the target exemplar is presented, a decision may be 

reached by checking if the presented target exemplar is one of the associated exemplars 

activated by the category name. Thus, conceptual retrieval may be bypassed. Obviously, 

what is critical in successfully performing the matching task on the basis of word 

association is first, the target exemplars should be associatively related to the category 

name and, second, the category name and exemplar name should be in the same language. 

The chances for the target exemplars to be word associates of the category names are 

good in Dufbur and Kroll (1995) because they used highly typical exemplars. The idea that 

only within-language category-exemplar pairs allow the use of lexical associations can 

explain why less fluent subjects' decision latencies were shorter when category and 

exemplar names were in the same language than they were in different languages. It can be 

argued that in the former case, decision was facilitated by the employment of associative 

lexical links. However, when category and exemplars were in different languages, other 

processes such as conceptual mediation had to be involved. Also, this approach correctly 

predicts that this facilitation should occur only with "YES" responses, not "NO" 

responses, because when a target exemplar doesn't belong to a category, even they are of 

the same language, no associative links could be used in making the decision. And this is 

exactly what happened in their study. Thus, a word association approach seems to be 

more plausible in explaining the results of Dufour and Kroll (1995), and their findings 

don't necessarily indicate that the less fluent subjects in their study were able to access 

conceptual representations directly fi^om L2. 
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Besides, the lack of priming from L2 to LI in Experiments 1-5 where participants were 

all relatively proficient in their L2 constitutes a problem for the idea of direct L2-concept 

connection in beginning L2 learners. 

D. Conclusion 

To conclude the discussion, the conceptual approach seems to be in a better position to 

explain the asymmetry in cross-language priming and translation than the lexical approach. 

However, the current version of the conceptual model of priming, specifically, the 

assumption that the strength of connection between L2 words and concepts are the same 

in two directions, needs modification. L1-L2 priming and concept mediation effect in Ll-

L2 translation suggest that stronger connections may exist from L2 words to concepts 

than the reverse. I will come back to the issue of L2-concept connection in the last 

chapter. 
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CHAPTER 4 CROSS-LANGUAGE PRIMING 
IN EPISODIC RECOGNITION (EXPERIMENTS 6-9) 

The findings fi-om the series of experiments reported in the previous chapters suggest 

that the asymmetry in cross-language priming can hardly be attributed to the processing 

factors that we can think of A more plausible explanation of the asymmetry has to be 

found in the way the two languages are connected in the bilingual lexicon. While the two 

explanations suggested in Chapter 3 may explain the asymmetry, one question remains 

unanswered. That is, why don't the direct lexical links between L2 words and their LI 

translations produce L2-L1 priming effect? Note that almost all models of bilingual lexical 

organization postulate such links. Kroll and Stewart's (1994) RHM further claims that 

these links are stronger firom L2 to LI than from LI to L2. Why, then, didn't these lexical 

links produce priming effects fi"om L2 to LI? 

One potential answer to the question is that these lexical links are episodic ones. 

According to Forster (1985), lexical information may be represented in two different 

systems, the lexical system, i.e., the lexicon, and the nonlexical, episodic system. The 

lexical connections between translation pairs may be part of the episodic system and is not 

involved in a lexical decision task in which the language processor is directed to the lexical 

system. 

There are at least two good reasons for this episodic connection hypothesis. First, the 

lexical links between translation pairs are consciously established when the L2 words are 

associated with their LI translations in the process of learning the new language. Such 

consciously established associative relations can be best characterized as episodic one 
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because there is no intrinsic relation between these orthographically unrelated 

noncognates. 

Second, the results of the several previous studies suggest that episodic connections 

don't usually produce priming in a lexical decision task (Carroll & Kirsner, 1982; Neely & 

Durgunoglu, 1985; Durgunoglu & Neely, 1987; Dagenback, Horst & Carr, 1990). In a 

study by Dagenback, Horst & Carr (1990), for example, unrelated words were paired up 

(e.g., day-woman) for extensive study in the study phase. After strong episodic 

connections were established between members of these word pairs, as indicated by 

participants' highly accurate (99.8%) production of the second word (woman) of the pair 

when shown the first (day), a lexical decision task was given in which the participants 

responded to the second word of a pairs which might preceded by a episodically related or 

unrelated word. It was found that no facilitation was found when the targets were 

preceded by an episodically related prime, i.e., the original words the participants studied 

with the target words. 

If a) our understanding of the episodic nature of lexical connections between 

translation equivalents is correct, and b) episodic connections play a role in episodic 

recognition, not in lexical decision, then we should be able to observe cross-language 

priming from L2 to LI if we switch the task from lexical decision to episodic recognition. 

In an episodic recognition task, the language processor goes to the episodic system for 

information, as is required by the nature of the task. Under such a circumstance, the 

episodic L2-L1 links may facilitate the recognition of LI targets that are preceded by their 
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L2 translations. The four experiments to be reported in this chapter were intended to test 

this hypothesis. 

A. Experiment 6 

In Experiment 6, a group of Chinese-English bilingual speakers were tested with the 

same translation pairs used in the previous experiments in two tasks, lexical decision and 

episodic recognition. Each subject participated in both tasks. The purpose is to test if L2-

L1 priming can be found in an episodic recognition task. 

1. Method 

Subject. The participants in this experiment were 26 Chinese-English bilingual 

speakers. They are all graduate students at the University of Arizona at the time of testing. 

Stimuli and design. The critical stimuli were 64 Chinese-English translation pairs used 

in previous experiments, with English words serving primes and Chinese words serving 

targets. In the ERT, the 64 pairs were divided into two sets of 32 pairs. One set was used 

in the study phase and became "old" items in the test phase and the other set are "new" 

items in the test phase. In the LDT, 32 of these translation pairs were used, 16 from the 

"old" set and 16 from the "new" set. 32 nonwords and their primes were included as well. 

For both ERT and LDT tasks, 32 English control primes were also used. 

Two presentation lists were constructed for each task. For the ERT task (test phase), 

each presentation list contains 32 "old" items and 32 "new" items. For half of the "old" 

and "new" items on each list the Chinese targets were preceded by their English 

translations and the other by English control primes. For the LDT task, each presentation 

list contains 32 word items and 32 nonword items. Half of the word targets were preceded 
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by translation primes and the other half by control primes. The two presentation lists for 

each task is counterbalanced such that no word appeared more than once on each list and 

a target with a translation prime on one list is preceded by a control prime on another. 

The experiment involved a 2x2x2 design, with task (ERT and LDT), study status (old 

and new, ERT only) and prime-target relation (translation and unrelated) ail as within-

subject factors. 

Task. ERT~The ERT involves two phases, a study phase and a test phase. In the 

study phase, the subjeas were first given 35 Chinese words to study and remember (they 

included three words that were to serve as practice items in the test phase). Each word 

was first presented individually for three seconds with an one-second interval between 

them. The words were presented in groups of seven. After the seventh word in each 

group, the subject may choose to pause for a break or immediately press a foot pedal to 

obtain the next set. After all the 35 words were presented individually, they were 

presented together once more for the subjects to review. They may review as long as they 

liked before they proceeded to the test phase. The subjects were told that a memory test 

would be given and asked to remember as many words on the list as possible. No subjects 

took more than two minutes for the review. 

In the test phase, subjeas were asked to decide whether a word presented on the 

screen was one of the words on the study list. 

LDT—The subjects were asked to decided whether two Chinese characters form a 

word or not. 
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Procedure. Half of the subjects did the ERT task first and the other half did the LDT 

task first. The LDT-first group did the ERT immediately following the ERT, but to 

prevent the episodic involvement in the LDT, the ERT-first group didn't perform the LDT 

until two weeks after they did the ERT. The subjects were randomly assigned to a 

presentation list. For both tasks, each item contains a sequence of a mask (ten hash marks) 

for 500 ms, a prime for 50 ms, a black space for 50 ms, a backward mask for 150 ms and 

a target for 500 ms (see Figure 4 in Chapter 3). The backward mask was included to 

increase the SOA so that the processing of the prime may not fall behind the recognition 

of the target This procedure is exactly the same as that of Experiment 3 in which no L2-

L1 priming was found in LDT. Ail elements of the sequence were presented in the center 

of a computer monitor. Again the presentation of the stimuli, and the recording of 

subjects' reaction time and error rate were done with the DMASTR program. As a pretest 

revealed a high error rate in the ERT task, it was decided that all the subjects were asked 

to perform the ERT task twice and the data fi-om the second trial were to be analyzed. 

Instructions were given both orally before the subjects were seated in the experiment 

booth and on the screen when the subjects began the experiment. For both tasks, eight 

practice items were given before the test items and the subjects were asked to respond as 

quickly and accurately as possible. An exit interview was given in which the subjects were 

debriefed on the experiment and asked whether they could identify the primes. 

2. Results and. discussion 

As in the previous experiments, only correct answers were analyzed. Any RT more 

than two standard deviations above or below the same subject's mean RT was trimmed to 
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the appropriate cutoff. The data from two subjects whose error rate was higher than 25% 

in ERT were removed, leaving a total number of 24 subjects, 12 on each presentation list. 

Table 6 presents the reaction time and error rate in the two tasks from the 24 subjects who 

had an error rate lower than 25% in the second trial in the ERT task. 

Table 6: Subjects' reaction time (ms) and error rates (%, 
in parentheses) as a function of prime-target relation, task 
and study status in Experiment 6. 

ERT LDT 

Old New 

Translation 704 (13.5) 734 (13.3) 572 (2.3) 

Unrelated 733 (15.3) 728 (12.7) 580 (3.4) 

Priming +29* -6 +8 

* significant at .05 level. 

Two separate analyses were performed for the two tasks. 

ERT: There was no significant main effect of prime-target relation or study status in 

reaction time and error rate. Two post hoc analyses were carried out, one for "old" items 

and the other for "new" items. The 29 ms priming effect for the "old" items was 

significant, F1(I,22)=13.4, p<05; F2(l,30)=5.9, p<05. But the 6 ms difference for the 

"new" item was not. No significant difference was found in error rate for both "new" and 

"old" items. 

LDT: The 8 ms of difference between translation and control conditions was not 

significant, Fl(l,22)=1.68, p>.05; F2(l,30)=2.25, p>.OS, neither was the difference in the 

error rate. 
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The analysis of the subjects' performance in the first session produced the same pattern 

of results. 

The results of Experiment 6 first replicate the findings of the previous experiments in 

that no L2-L1 priming was found in a lexical decision task. More importantly, the strong 

priming effect fi"om L2 to LI in the episodic recognition task provides strong evidence in 

support of the hypothesis that lexical links fi"om L2 to LI are episodic ones. 

As suggested earlier, L2-LI links residing in the episodic system may come to play a 

roie in the recognition of LI words if the episodic system becomes the primary source of 

information in performing a task. In an episodic recognition task, episodic traces of a 

group of words were first established in the study phase. In the test phase, when the 

subjects are asked to decide whether a word they see is one of the words on the study list, 

the language processor goes to these episodic traces to find out whether there is a copy of 

Figure 5; The processes involved in a recognition task. 

a. The study phase: an episodic trace b. The test phase: the language processor 
was estabh'shed for each word searches the newly established episodic 

traces for the target. 

The pre-existing episodic System The pre-existing episodic System 

Newly established episodic traces 
for the words on the study list 

target words 
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the episodic trace for that word. If an episodic trace is found, a positive response is given. 

If the language processor fails to find an episodic trace for a word, a negative response is 

given. (See Figure 5) 

When the episodic recognition task is combined with a L2-L1 priming procedure, the 

L2-L1 lexical links come into play. When the L2 prime is encountered, it activates its LI 

translation in the pre-existing episodic system through the episodic lexical link. The newly 

established episodic trace of the LI word may be activated directly by the L2 prime (1 in 

Figure 6) or by its "consolidated" trace in the pre-existing episodic system (2 in Figure 6). 

When the LI target is presented, its recently established trace has already been activated 

by the L2 prime. They hence take less time to respond to (See Figure 6). 

Figure 6: The processes involved in L2-L1 
priming in an episodic recognition task. 

The pre-existing episodic System 

The results of Experiment 6 also replicated a previous finding in episodic recognition 

studies, i.e., facilitation was found only for "old" items, not "new" items. The same pattern 

was foimd in Forster (1985). This result can also be explained in terms of the processes we 

L2 prime Li target 
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outlined above. Note that the facilitation on LI target recognition is dependent on the pre-

activation of the new established trace by the L2 prime. When a word is not on the study 

list, it has no newly established episodic trace. The L2 prime will still activate its LI 

translation in the pre-existing episodic system, but now nothing is activated in the newly 

established episodic system. When the target is presented, the language processor goes to 

the newly established system in search of the word. A NO response is given when it fails 

to find it. The activated LI word in the pre-existing system plays little role in this process 

because the language processor doesn't search the entire pre-existing episodic system. It is 

not required or relevant to the task. 

There is one difference between the ERT and LDT in Experiment 6, which is the 

inclusion of a study phase in ERT, but not in LDT. Given this difference in the procedure 

between the two tasks, it is possible that the difference in priming between the two tasks 

might have to do with the inclusion of the study session. Even though only LI words were 

studied in the study phase, but as these subjects have been living in an English-speaking 

environment and using English as their studying or working language, it is not impossible 

that L2-L1 links were activated or temporarily reinforced in the study phase and then 

come to play a role in subjects' subsequent performance. To test this hypothesis, 

Experiment 7 was conducted in which a study phase identical to the one employed in 

Experiment 6 was included before the subjects were asked to perform a lexical decision 

task- If the above suggestion is correct, i.e., if it is the study phase, not the ERT itself^ that 

produced L2-LI priming, we should be able to observe L2-LI priming in the LDT when it 
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is preceded by a study phase. Otherwise, the different pattern found in Experiment 6 has 

little to do with the study phase. 

B. Experiment 7 

To test whether the translation priming from L2 to LI in the episodic recognition task 

was a result of the study phase, a group of Chinese-English bilinguals were tested on the 

same stimuli used in Experiment 6 in a lexical decision task that was preceded by a study 

phase. 

1. Method 

Subject. 16 Chinese-English bilinguals from the same subject pool as Experiment 6 

participated in this experiment. 

Stimuli. The stimuli were the 64 pairs of Chinese-English words used in Experiment 6. 

Two presentation lists were constructed for the LDT. Each list consisted of 32 words on 

the study list ("old" words) and 32 words that were not on the study list ("new" words). 

The purpose of including the 32 "new" words was to prevent the subjeas from doing the 

LDT on the basis of whether a word appeared in the study list in the study phase. Half of 

the "old" and "new" words had translation primes and other half had control primes. The 

two lists were counterbalanced as in Experiment 6. A list of 32 words was constructed for 

the memory test. It included 16 randomly selected "old" words and 16 randomly selected 

"new" words from the LDT stimuli. 

Procedure: The subjects first had a study phase that is identical to the one in 

Experiment 6. Then they were asked to perform a lexical decision task identical to that of 

Experiment 6. The LDT was immediately followed by a memory test in which the subjects 
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were given 16 words from the study list and 16 words that were not on the study list. 

They were asked to decide if a word presented on the screen was one of the words on the 

study list. As the only purpose of the memory test was to see how well the subjects 

remembered the words in the study phase, these words were presented without primes. 

Otherwise, the procedures are the same as Experiment 6. 

2. Results and discussion 

The results of Experiment 7 are presented in Table 7. Overall analysis of the data failed 

to produce a main effect of prime-target relation. The targets preceded by their 

translations were responded to faster only by 6 ms and the difference was not significant, 

Fl(l, 14)=1.93, p>.05; F2(l,60)< I. There is no significant difference in error rate 

between translation and control conditions either, Fl(l,14)< I, F2(l,60)< I. However, a 

main effect of prior exposure was found between the "new" and "old" items. The former 

took 58 ms less time to classify than the "new" items, and the difference was significant, 

Fl(l, 14)=23.20, p<.05; F2(l,60)=51.91, p< 05. There was significant difference in error 

Table 7; Subjects' reaction time (ms) and error rates (%, in 
parentheses) as a function of prime-target relation and study 
status and the results of the memory test in Experiment 7. 

ERT Memory Test 

Old New 

Translation 521 (0.4) 582 (3.5) 

Unrelated 530 (0.8) 585 (2.7) ER14% 

Priming +9 +3 
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rate between these two types of items, too, FI(1, I4)=8.24, p<.05; F2(l,60)=6.62, p<.05. 

Two separated analyses were carried out for the "old" and "new" items. Neither of 

them produced significant difference between translation and control items in reaction time 

(Old: Fl(l, 14)==3.82, p>.05; F2(l,30)=l.38, p>.05; New: Fl(l, 14)<1, F2(l,30)< 1), and 

error rate (Old: Fl(l, 14)<1; F2(1,30)<1; New: Fl(l, 14)<1, F2(l,30)< 1). 

The memory test showed that the subjects made an average of 14% errors, which 

suggested that the study phase did help them to remember the words. If we compare this 

error rate with the average error rate for ERT in Experiment 6, it is slightly higher. This 

may reflect the fact that the subjects in this experiment had a single study trial while the 

subjects of Experiment 6 did the ERT twice. The difference may also have to do with the 

fact the memory test was conducted after the LDT which may produce some interference. 

It is clear from the above results that the difference between ERT and LDT in L2-L1 

priming found in Experiment 6 had little to do with the study phase per se. 

C. Experiments 

The priming effect observed in Experiment 6 provides an opportunity to test the 

hypothesis that the different speed of lexical access in L2 and LI may be a contributing 

factor in the absence of L2-L1 priming in lexical decision (Gollan et al., 1997). Note that 

this hypothesis was tested in Experiment 3 in which a backward mask was included to 

increase the SOA to 250 ms. No L2-L1 priming was found in that experiment. It should be 

pointed out that the absence of L2-L1 priming in LDT with extended SOA. doesn't 

necessarily mean that the speed of lexical access doesn't play a role in cross-language 

priming. It only means that it is not the only contributing factor in the absence of L2-L1 
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priming. That is, there may be two factors involved in the failure to observe L2-L1 

priming in lexical decision. One of them is the relative speed of access in the two 

languages and the other is weak links between L2 words and conceptual representations. 

When the former is ruled out by increasing the SOA, the latter still leads to no priming 

from L2 to LI. 

Now that we are able to observe L2-L1 priming in episodic recognition, we are in a 

better position to test the speed of access hypothesis. In Experiment 8, episodic 

recognition was performed under two SOA. conditions. In addition to the SOA we 

adopted in Experiment 6, i.e., 250 ms, an SOA of 50 ms was also used. If different speed 

of access plays a role in cross-language priming, we should observe L2-L1 priming only 

with the longer SOA. Otherwise, L2-LI priming should be observed in both SOA 

conditions. 

I. Method 

Subject. 36 Chinese-English bilingual speakers recruited from the same subject pool as 

previous experiments participated in this experiment. 

Stimuli and design. The same 64 translation pairs and their control primes were used 

in this experiment. The experiment involved a2x2x2x2 design, with prime-target 

relation (translation, control) and study status (old, new) and task (ERT, LDT) as within 

subject factor and SOA (250 ms, 50 ms) as between subject factor. Four presentation lists 

were constructed, two for the 250 ms SOA condition and the other two for the 50 ms 

SOA condition. Each list consisted of 32 words that had appeared on the study list and 32 

words that did appear on the study list for the ERT. The LDT part consisted of 32 word 
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items and 32 nonword items. Half of these words were preceded by their L2 translations 

and the other preceded by unrelated L2 words. The two lists of each SOA condition were 

counterbalanced such that a target word appeared in a list for one task no more than once 

and a target that appeared in the translation condition in one list was in the control 

condition in the other. 

Procedure. For all the subjects, LDT followed ERT. Otherwise, the procedures were 

the same as Experiment 6. 

2. Results and discussion 

The results of Experiment 8 are presented in Table 8. Data from the two SOA 

conditions were analyzed separately. 

50 ms items: the only significant effect is the main effect of study status, the "old" 

words took an average of 23 ms less to respond to than the "new" items and there 

difference was significant, Fl(l,16)=4.38, p=05; F2(l,60)=7.55, p<.05. Otherwise, no 

significant difference was found in either reaction time or error rate in both tasks. 

250 ms item: The longer SOA data produced a different pattern. There was difference 

of 17 ms between, translation and control conditions in ERT, which produced a significant 

main, effect of prime-target relation in ERT by subject analysis, Fl(l,16)=5.06, p<.05; 

F2(l,60)=2-78, p>.05- There was also a significant interaction between prime-target 

relatioaand study status, Fl(l,16)=9.85, p<05; F2(l,60)=3.69, p=06, indicating that the 

difference between translation and control conditions in reaction time applies to the ''old" 

items only. Separate post hoc analysis of the reaction data for "old" and "new" items 

provided confirmation fi^r the finding. The 52 ms of difference for the "old" items was 
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significant, Fl(l,16)=13.5, p<.05; F2(1,30)=10.1, p<.05, while the 16 ms of difference for 

the "new" items was not, Fl(l,16)=1.70, p>.05; F2(1,30)<1. 

No significant difference was found in error rate for the ERT. No significant difference 

was in either reaction time or error rate in LDT. 

Table 8: Subjects' reaction time (ms) and error rate (%, in parentheses) as a function of 
prime-target relation, SO A, task, and study status in Experiment 8. 

SOA (ms) 

50 ms 250 ms 

ERT LDT ERT LDT 

Old New Old New 

Translation 621 (17.0) 648 (16.0) 518(1.38) 678 (16.6) 719(16.3) 543 (0.34) 

Control 628 (14.9) 648(15.6) 522(1.38) 731 (19.0) 702(16.9) 552(0.69) 

Priming +1 0 +52*^ -TT +9 

* significant at .05 level. 

The results of Experiment 8 replicated three findings fi^om the previous experiments. 

First, no L2-L1 priming was found when a lexical decision task was adopted. Second, the 

change in SOA didn't affect the patterns of resuhs of lexical decision. Third, L2-L1 

priming was found in episodic recognition with an SOA of250 ms. 

In addition to these findings. Experiment 8 also showed that L2-L1 priming observed 

in episodic recognition at 250 ms SOA disappeared when a shorter, 50 ms SOA was 

adopted. This finding suggestes that the different speed of access in LI and L2 does affect 

cross-language priming. As suggested by GoUan et al. (1997), if L2 words need more time 
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to process, then the processing of LI targets may be completed before that of the L2 

primes, giving these primes no chance to affect target processing. This may be exactly 

what happened when the episodic recognition was performed with a 50 ms SOA. 

However, when the SOA was increased to 250 ms, creating a time gap between the L2 

prime and LI target that is bigger than the difference in processing speed between these 

two languages, the processing of L2 may be completed prior to, and thus is able to affect, 

the processing of LI targets. 

In contrast to ERT, SOA did not have any effect on LDT. This indicates that the speed 

of processing is not the only determining factor that is responsible for the absence of L2-

L1 priming in LDT. 

D. Experiment 9 

The purpose of Experiment 9 is to test if cross-language priming can be found from LI 

to L2 in episodic recognition. If indeed lexical information is represented in two different 

systems and each of the two tasks, LDT and ERT, taps the information mainly, if not 

exclusively, in one of the systems, then whether we are able to observe L1-L2 priming in 

ERT will depend on whether there will be a strong episodic connections from LI words to 

their L2 translations. It has been suggested that lexical links from LI to L2 are not as 

strong as those from L2 to LI (Kroll & Stewert, 1994). This is so because it is usually the 

L2 words that are associated with LI so that the L2 learners may understand the meaning 

of L2 words. In addition, the amount of receptive use of language, i.e., listening and 

reading, is usually greater than the productive use, i.e., speaking and writing, in learning a 
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second language. Thus, the connections from L2 to LI are more likely to be strengthened 

thanLl-L2 connections. 

If the asymmetry in lexical connections between L2 and LI is true, then we should be 

able to observe less or no priming from LI to L2 when ERT is used. Experiment 8 was 

intended to test this hypothesis. 

L Method 

Subject. 22 Chinese-English bilingual speakers from the same subject pool as the 

previous experiments participated in the experiment. 

Stimuli, design and procedure. The stimuli, design and procedures were the same as 

Experiment 6 except for three differences. The first is the priming direction. As different 

from the three preceding experiments. Experiment 9 involved cross-language priming from 

LI to L2, where LI words served as primes and L2 words as targets. The second is the 

SO A. As the LI prime is processed faster than the L2 target, there is no need to increase 

the SOA from the standard SOA of 50 ms to 250 ms. Thus, this experiment used the 

standard masked priming SOA of 50 ms. Each trial consisted of a mask (ten hash marks) 

for 500 ms, a LI prime for 50 ms and a L2 target for 500 ms with the following one 

immediately following the preceding one. The third is the task sequence. As no difference 

was found between the ERT-first group and the LDT-first group in their performance in 

Experiment 6, all the subjects in Experiment 9 did ERT before LDT. 

2. Results and discussion 

The subjects' performance in Experiment 9 is presented in Table 9. Two separate 

ANOVAs were carried out to analyze the data, one for each task. The only significant 
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difference the ERT data produced was a main effect of study status. The "old" items were 

responded to 20 ms faster than the "new" items and the difference was sigm'ficant by item 

analysis only, Fl(l,20)=2.70, p>.05; F2(l,60)=3.96, p=05. The LDT data, on the other 

hand, produced significant effect of prime-target relation. The 41 ms of difference between 

translation and control conditions are sigm'ficant by both subject and item analysis, 

Fl(l,20)=24.62, p< 05; F2(l,30)=60.86, p< 05. 

Table 9: Subjects' reaaion time (ms) and error rates (%, in 
parentheses) as a function of prime-target relation, task and 
study status in Experiment 9. 

ERT LDT 

Old New 

Translation 742 (11.4) 759 (12.5) 676(4.3) 

Unrelated 748 (17.9) 772 (8.8) 717(7.5) 

+6 +13 +41* 

* significant at .05 level. 

The LDT data once more replicated the previous finding of strong cross-language 

priming fi"om LI to L2 in lexical decision. However, the more important finding of this 

experiment is that no L1-L2 priming effect was found in episodic recognition. Oa a first 

look, this finding may not be surprising at all, since no such effect was found fi'om L2 to 

LI in episodic recognition either when a short SOA. was adopted (Experiment 8). One 

may argue that cross-language priming in episodic recognition can only be obtained with, 

longer SOA. However, one has to remember that the initial motivation to have a longer 
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SO A was to allow the processing of L2 prime to be completed before that of the LI 

target. In the case of L1-L2 priming, because the LI prime is processed faster than the L2 

target, there is no need for adopting a longer SOA. In another word, while SOA may 

make a big difference in priming from L2 to LI, it should have little effect on L1-L2 

priming as the processing of LI primes is always completed before that ofL2 targets. 

The results of Experiment 9 is consistent with the idea that episodic lexical links from 

LI to L2 are not as strong as those from L2 to LI. 
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CHAPTER 5 EPISODIC NATURE OF LEXICAL REPRESENTATION 
IN A SECOND LANGUAGE: GENERAL DISCUSSION OF EXPERIMENTS 6-9 

The results of Experiments 6-9 replicated several previous findings. The first one is 

that no LI-L2 priming was found in a lexical decision task and increasing the SO A did not 

make a difference in this respect. The second is that, when an episodic recognition task is 

adopted, priming effect occurred only for "old" items, not for "new" items. 

The results from Experiment 8 also provide support for the view that the different 

speed of lexical access in the two languages may affect cross-language priming (Gollan et 

al., 1997). The different access speed in the two languages first seemed irrelevant in the 

first series of experiments. But as the results of Experiment 8 indicated, under the 

circumstance where cross-language priming could be obtained, it proved to play a critical 

role in cross-language priming. 

However, the most important finding fi-om this series of experiments is the double 

dissociation in cross-language priming. Cross-language priming can be obtained from LI 

to L2 only in a lexical decision task, but not in an episodic recognition. In contrast, 

priming from L2 to LI can be obtained only in an episodic recognition task, not when a 

lexical decision task is adopted. This double dissociation is illustrated in Table 10. 

The double dissociation found in cross-language priming has important implications for 

understanding lexical representation in L2 and lexical representation in general. In the 

remainder of the chapter, I would like to discuss how such double dissociation can be 

interpreted. 
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Table 10: Double dissociation in cross-language priming 

Task 

Priming direction Lexical Decision Episodic Recognition 

LI to L2 YES NO 

L2toLl NO YES 

A. The Dual-Connection Approach To Double Dissociation 

This double dissociation can be interpreted in at least two ways. One is to attribute 

cross-language priming in lexical decision and episodic recognition to the activation of 

diflferent route of connections in cross-language processing. The assumption here is that 

the two lexical systems may be connected at two diflferent levels, one through the shared 

conceptual representation and the other through direct lexical links between translation 

equivalents, as suggested by Kroll and Stewert's (1994) model. One may argue that when 

a lexical decision task is adopted, only the conceptual route is involved. As the 

connections between lexical items in LI and conceptual representations are strong, and 

those between L2 words and concepts are weak, as suggested by Kroll and Stewert's 

(1994) model, priming should be expected from LI to L2 only, (see Figure 7a) 

When the task is episodic recognition, only the lexical route aflfects language 

processing because lexical links are episodic ones, as I suggested at the begirming of 

Chapter 4. As the lexical connections from L2 to LI are stronger than the reverse, only 

L2-L1 priming should be expected in episodic recognition (see Figure 7b). In this sense. 
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the finding of the double dissociation provides a strong support for Kroll and Stewert's 

model and for the hypothesis that lexical links are episodic in nature. 

Figure 7: Different levels of connections i: 
recognition 

concept 

L2 

7a. Route of connections involved 
in lexical decision. Solid lines 
indicate active route and dashed 
lines indicate inactive route. 

in lexical decision and episodic 

concept 

L2 

7b. Route of connections involved 
in episodic recognition. Solid lines 
indicate active route and dashed 
lines indicate inactive route. 

B. Episodic L2 Representation Approach To Double Dissociation 

However, an equally plausible explanation can be found without assuming the 

involvement of different route of connections in lexical decision and episodic recognition. 

It may be argued that not only the L2-LI lexical links, but also the L2 lexical system as a 

whole, are represented in the episodic memory system and the dissociation is a result of 

differential involvement of the lexical versus episodic system in lexical decision and 

episodic recognition. This explanation is explored in more detail in this section. 

1. The distinction of lexical and episodic ̂ sterns in lexical representation 

In memory research, a distinction has been made between episodic memory and 

semantic memory (Tulving, 1972, 1983). In word recognition study, a similar suggestion 

is made by Forster(1985) between the lexical system and the non-lexical, episodic system. 
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Supposedly, the lexical system, or the lexicon, is the system of lexical representation which 

is specifically designed for natural language communication. It is where the various 

information about words is stored. The non-lexical episodic system, on the other hand, 

may be part of the general memory system. It is a passive record of one's lexical 

experience. When a word is encountered and learned, it is integrated into the lexical 

system and leave a trace in the episodic system at the same time. Thus, lexical information 

may be represented in both systems. 

However, these two systems may differ with regard to what and how lexical 

information is represented, mainly as a result of the different functions they serve. First, a 

lexical entry in the lexical system may contain various information about a word, such as 

semantic, syntactic, morphological, subcategorical as well as formal (phonological and 

orthographic) information (Garrett, 1975; Levelt, 1989; Bierwish and Schreuder, 1992). 

The representation of lexical entries in the episodic system, on the other hand, may be 

more like the result of a snapshot which record the formal, concrete or physical 

information about a word. They may also contain a pointer which points to the 

corresponding entry in the lexical system. 

Second, extensive interconnections may exist among lexical entries in the lexical 

system, but not in the episodic system. Words of similar form or meaning may be 

intercormected through a process of reorganization of the lexicon. Such interconnection 

can be seen firom form and semantic priming effect and neighborhood effect in visual word 

recognition. In contrast, lexical entries in the episodic system may not have such a high 

degree of interconnection. Instead, words are stored with their contextual information 
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with which they are encountered. As the function of this system is to keep a record of 

what it encounters, the information may be retained in the same way as it was first 

acquired. 

To apply Levelt's (1989) distinction of intrinsic and associative relations among words, 

lexical items in the lexical system are more intrinsically related while words in the episodic 

system may be more of an associative relation. 

Evidence for the distinction of these two systems first comes from the dissociation of 

priming effect in tasks that tap different systems. It has been found in several studies (e.g., 

Carroll & Kirsner, 1982; Neely & Durgunoglu, 1985; Dagenback, Horst 8c Carr, 1990) 

that semantically related word pairs (doctor, nurse) produce priming only in LDT which is 

believed to tap the lexical system, but not in ERT which is believed to tap the episodic 

system. In contrast, when semantically unrelated word pairs {conductor, nurse) are studied 

together to form an association, such word pairs produce priming only in ERT, not in 

LDT. Further dissociation between the two systems can be found in the presence of 

firequency effect in LDT, but not in ERT, and repetition effect for nonwords in ERT, but 

not in LDT (Forster, 1985). Further evidence in support of the distinction comes from the 

findings that contextual variation affected subjects' performance only in ERT, not when 

the lexical system is involved (Stumpfel, 1986), which is consistent with the different 

organizing characteristics of the two systems discussed above. 

2. The processes involved in cross-language priming in lexical decision and episodic 

recognition 
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The finding that L2-L1 prinving can only be observed in episodic recognition, but not in 

lexical decision, may be interpreted as evidence for episodic representation of L2 lexical 

information. For reasons to be discussed in the next section, L2 words, particularly those 

words learned in a formal context by adult L2 learners, may be represented in an episodic 

system. 

If L2 lexical information is indeed represented in an episodic system, a different picture 

can be depicted that explain the double dissociation in cross-language priming. Cross-

language priming investigated in this study constitutes four different task and priming 

direction combinations. I will examine them one by one from this perspective. 

I.1-L2 priming in lexical decision. Supposedly, L2 words in the episodic system are 

linked to their LI translation equivalents in the lexical system. In a lexical decision task 

where the target is an L2 word, two steps are involved in making a decision. The L2 word 

is first recognized and located in the episodic system. The second step is a checking 

procedure to see if an LI translation equivalent can be found for this L2 word. If an LI 

translation is found, a YES response is made. Otherwise, either a NO response is made, or 

the language processor may have to make a more detailed search of the episodic system 

for its lexical status. L1-L2 priming in LDT may be located in this checking procedure. 

When an L2 target is preceded by its LI translation prime, the translation prime may 

facilitate subjects' lexical decision on L2 targets by preactivating the LI translation entry 

so that the language processor doesn't have to look for the entry. As a result, the checking 

procedure is facilitated. When the L2 target is preceded by an unrelated LI prime, on the 
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other hand, the language processor has to look for the LI translation equivalent of the L2 

target as part of the checking procedure. Figure 8a illustrates this point. 

The question is, why is such a checking procedure required while making lexical 

decision in L2? Several reasons may be possible. First, as L2 words are often learned 

through association with L1 translations, the presence of a lexical link between L2 and L1 

and an LI translation may have become an indication or tag of the lexical status of L2 

words. Thus, making a decision on the lexical status of an L2 word may require the 

location of an LI translation for this L2 word. It is also possible that L2 lexical entries in 

the episodic system contain formal specifications only. Its syntactic and semantic 

information has to be retrieved from the lexical entries of their LI translation equivalents. 

(More detailed discussion of this issue can be found in Chapter 6) To make a lexical 

decision, certain syntactic or semantic information may be necessary. Thus, the activation 

of LI translation may be necessary for making lexical decision on L2 words. It can also be 

argued that unlike the lexicon which incorporates real words only, the episodic system 

records whatever lexical experience encountered and thus, may contain nonwords as well 

as words. Thus, unlike lexicon-based lexical decision where a decision can be made as 

soon as a lexical item is located, lexical decision to be made on the episodic system may be 

much more inefficient and laborious. One way to cope Avith this is to check if an LI 

translation equivalent can be found in the lexical system, which allows LI to play an 

important role in L2 lexical decision. 
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Figure 8; The processes involved in cross-language priniing in lexical decision 
and episodic recognition. 

lexical system episodic system lexical system episodic system 

.•-I 

LI prime L2 target 
2 / 4  

LI prime L2 target 

8a. L1-L2 priming in lexical decision 
L the LI prime activates its entry 
in the lexical system; 2. the L2 
target activates its entry in the 
episodic system; 3. a checidng 
procedure is carried out for making 
the decision. 

8b. L1-L2 priming in episodic recognition 
L episodic traces are established forL2 
words; 2. LI prime activates its entry in 
the lexical system; 3. language processor 
goes to the newly established episodic 
traces in search of the L2 target. 4. LI 
prime may activate its entry in episodic 
system, but the LI-L2 link is too weak 
to affect the processing of L2 targets. 

lexical system episodic system 

L2 prime Li target 

8c. r.2-Ll priming in lexical decision 
1. L2 prime can't activate its entry 
in the episodic system because of 
the masking procedure. 2. the 
processing of Li target is hence not 
affected by the L2 prime. 

lexical system episodic system 

L2 prime LI target 

8d. r,2-L1 priming in episodic recnc^itinn 
I. episodic traces were established for LI 

words in the study phase; 2. L2 prime 
activates its entry in episodic system; 3. 
activates; 3 the L2 entry activates its LI 
translation; 4. language processor goes 
to the newly established episodic traces 
in search of LI target. 
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L1-L2 priming in episodic recognition. When the task is episodic recognition, whether 

the L2 target is a word or not becomes irrelevant. The decision can be made by searching 

the newly established episodic traces. The LI prime may still activate its entry in the 

lexical system, but as the checking procedure is now unnecessary, the activated entry is 

ignored in the decision process, (see Figure 8b) Alternatively, because of the task 

requirement, the LI prime may activate its entry in the episodic system, but due to the lack 

of strong connections from an Li word to its L2 translation, the L2 target can't benefit 

from the activated LI entry. In both cases, the presence of an LI translation won't afifect 

the subjects' decision on the L2 target. 

L2-L1 priming in lexical decision. When the priming is reversed, the decision as to 

whether the LI target is a word or not can be made by checking if a lexical entry exist in 

the LI lexical system. There are three possible reasons why the presence of the L2 prime 

may not affect the processing of LI targets. First, the L2 prime may activate its entry in 

the episodic system, but its activation in itself won't affect the processing of its LI 

translation because, unlike making lexical decision on L2 words, there is no need to check 

the L2 entry to make lexical decisions on LI targets. 

Second, whether the activated L2 entry in the episodic system will activate its LI 

translation in the lexical system may be dependent on task requirement. As no lexical 

decision is required on the L2 prime, this episodic entry may not activate its LI translation 

equivalent in the lexical system. This implies that the checking procedure discussed above 

is carried out only when a lexical decision is required on an L2 word. 
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Third, it is also possible that the L2 entry in the episodic system is not activated at ail 

by the L2 prime under the masked condition. Because of its episodic nature, conscious 

awareness of the L2 prime may be necessary for them to activate their entries in the 

episodic system. This idea is supported by the finding that when the L2 prime is unmasked 

and visible, L2-LI priming is produced (see Chapter 1). 

L2-L1 priming in episodic recognition. When an episodic recognition task is adopted 

in L2-LI priming, L2 prime first activates its entry in the episodic system. Through the 

strong links from L2 words and their LI translations, the L2 entry will in turn activate the 

episodic trace of its LI translation, either directly via route 1 in Figure 6 of Chapter 4, or 

indirectly through a consolidated episodic trace of its LI translation (Route 2 in Figure 6). 

Thus, when the LI target is presented, it has already been activated, resulting facilitation 

for translation items, (see Figure 8d) 

A episodic representation approach such as the one discussed above is not without 

problems. One difiBculty with this approach is the L2-L2 repetition priming observed in 

Experiments 2 and 5. If L2 words are represented in the episodic system only and the 

masking procedure prevents its activation, we are not supposed to observe any repetition 

priming in L2. How such an approach can deal with repetition priming in L2 is yet to be 

explored. 

C. Semantic Acquisition and Lexical Representation: Explaining Episodic Lexical 

Representation in L2 

The question is why lexical items in L2 are represented in the episodic system. To 

answer this question, I start with the assumption that semantic content is required for 
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lexical entries to be represented in the lexical system. Then I will discuss how some 

practical contraints imposed on the process of learning a second language may contribute 

to the episodic nature of lexical representation in L2. 

/. Semantic requirement assumption 

A lexical entry is generally considered to contain semantic, syntactic, morphological, as 

well as formal (phonological and orthographic) specifications about a lexical item. These 

different types of information are believed to be represented in the two components that 

make up a lexical entry: the lemma and the lexeme. The lemma contains semantic and 

syntaaic information about a word and the lexeme morphological and formal inforaiation 

(Garrett, 1975; Levelt, 1989) (see Figure 9) 

Figure 9: The internal structure 
of the lexical entry (adapted 
from Levelt. 1989) 

It may be assumed that semantic content in the lemma is required for a word to be 

represented in the lexicon. The presence of semantic content in the lexical entry is 

obligatory if a word is to be used to represent the real world and to be used to express 
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meanings. It is also the semantic content that helps to build an interconnected lexical 

network and link this network to higher level conceptual representations. A word whose 

meanings are unknown to a person is equivalent to a nonword to this person and is 

unlikely to be represented in the lexicon. If he or she is told it is a word but not told its 

meanings, it may become a word in the episodic system in the sense that he or she 

"knows" it is a word by remembering he or she was told so. 

The findings from two studies are consistent with this meaning requirement 

assumption. In a study by Forster (1985), obsolete words didn't produce repetition efFeas, 

when they were unknown to the subjects, thus treated as nonwords. However, when their 

meanings were explained to the subjects the same set of words produced repetition effects. 

In another study by Dagenback, Carr, and Bamhardt (1990), it was found that only new 

words whose meaning could be recalled produced semantic priming effea. The new words 

whose meaning couldn't be recalled produced either no effect or an inhibitory effect. Both 

studies show the central role meaning plays in the integration of new words into the 

lexicon. 

2. Practical constraints in SLA and lack of semantic content in L2 lexical entries 

When one learns the first language, words and concepts are often learned together. In 

this sense, lexical form and semantic content are not separable. This is realized through 

extensive, highly contextualized exposure to words. When such sufficient, highly 

contextualized input is available, a child is able to extract its meaning fi"om the context 

while getting acquainted with the form of the word. Thus, when a word is learned, it is 
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learned as both formal and semantic entities. When a lexical entry is established in the 

process, it generally consists of both meaning and form of a word. 

While learning a second language, lexical development may take place in a very 

different way due to two practical constraints. The first is the poverty of input in terms of 

both quantity and quality. Second language learners, particularly those who learn a foreign 

language as a school subject in formal settings, often don't have sufficient, highly 

contextualized input in the target language. This often makes it extremely difficult, if not 

impossible, for an L2 learner to extract and create semantic specifications about a word 

and integrate such information into the lexical entry. 

However, insufficient contextualized input may not be the only, or even the most 

important factor. We know this because many L2 learners' lexical competence, including 

the understanding of lexical meaning, is far from being native-like even after living in the 

L2 envirormient for many years. A more important constraint in SLA is the presence of the 

established linguistic and semantic system. An L2 is typically learned after Li and semantic 

systems have been established. The presence of these linguistic and semantic systems may 

have significant impact on the learning of an L2. 

First, when the meaning of an L2 word cannot be extracted from contextual cues, LI is 

often used to assist the understanding of the meaning of an L2 word, (see Figure 10 upper 

part) Even when LI is intentionally avoided and the meaning of a new word is conveyed 

by means of picture or definition, LI is still involved. This is so because a) the meaning of 

the new word is understood within the existing semantic system and b) this system has 

been developed in the process of learning LI and thus closed connected with LL Once the 
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meaning is activated, its corresponding LI word is activated too. (see lower part of Figure 

10) Thus, whether one attempts to use or avoid LI, it is involuntarily involved. 

Figure 10: Involuntary LI involvement in L2 acquisition 

I •Direct Association ^ 
Pc^k (L2) Gongyuan (L1) 

^—•Definition, picture •{park} ^ 
(concept) 

Consistent with the view of the involuntary involvement of LI in L2 vocabulary 

acquisition, L2 learners, in particular adult learners, have been found to have a strong 

inclination to rely on LI system in learning new words in a second language, a 

phenomenon that has long been acknowledged (Lado, 1957) and can be testified to by 

many L2 learners and teachers (e.g., Jenkin et al., 1993, p. 119). 

Because the meanings of an L2 word has to and can be understood through their LI 

translation, the language processor or language acquisition device may be less motivated 

to pay attention to the contextual cues for meaning extraction. Thus, where contextualized 

exposure does exit, it is oft;en not fiilly utilized in the process of lexical development. 

The established semantic system may discourage meaning extraction in another way. 

While learning a word in LI, a child is learning a set of new semantic and formal 

specifications simultaneously because no semantic system exists. While learning a word in 

a second language, however, it is very unlikely that a new concept, or a set of new 

semantic specifications, will be created in the process because such a concept or semantic 
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specifications already exist. Instead, it is more likely that the existing concept or semantic 

specifications will be activated. In a sense, the established semantic system blocks, or 

stands in the way of, the creation of an identical or similar meaning. 

Thus, both the lexical and semantic systems work together to discourage the extraction 

or creation of semantic specifications in the process of learning L2 words. As a result, 

lexical development in L2 may be different from that in Li in some significant ways. In 

first language development, the task of vocabulary acquisition is to understand and acquire 

the meaning as well as other properties of the word. In L2 acquisition, the task of 

vocabulary acquisition is to remember the word. LI words are learned as both semantic 

and formal entities, but L2 words are learned mainly as formal entities because, their 

meanings are provided, either through association with LI translation or by means of 

definition, rather than extracted or learned from the context. The learner's attention is 

focused on the formal features of the word, i.e., spelling and pronunciation. Little 

semantic, syntactic and morphological information is created and established within the 

lexical entry in the process. 

The representational consequence of such lexical development is that only formal 

specification is represented in the lexical entry when the entry is established. No semantic 

specifications are present. The entry may also contain a pointer that points to the LI 

translation of this word, (see Figure 11) As pointed out above, semantic specification may 

be critical for a lexical item to be represented in the lexical system. If indeed these L2 

lexical items are established without semantic content, they will be represented ia the 

episodic system. 
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Figure II: Initial representation 
of an L2 lexical entry 

phon/oi 

To conclude this chapter, due to the two practical constraints imposed on SLA, L2 

words are often learned without semantic content present in the lemma structure. Due to 

the lack of such semantic content, these words are very likely to be represented in an 

episodic system. 
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CHAPTER 6 TOWARD A PSYCHOLINGUISTIC MODEL OF VOCABULARY 
ACQUISITION IN A SECOND LANGUAGE 

In the last section of Chapter 5,1 discussed how some learning constraints imposed on 

SLA may affect lexical development and acquisition in L2. In this chapter, I'd like to 

follow up the argument and outline a preliminary model of vocabulary acquisition in L2. In 

this model, vocabulary acquisition is viewed in terms of how the structure and content of 

the lexical entry evolve in the process of SLA. In the first section, I describe the three 

developmental stages an L2 lexical item may go through until it achieves native-like status 

in the lexicon. It is also suggested in this section that most L2 words may fossilize at the 

second stage. In the second section, the processing consequences of the unique 

representational features of L2 are discussed, which prepares for the review of evidence in 

the third section. The last section is devoted to the discussion of the research and 

pedagogical implications of this model. 

A. Three Stages Of Vocabulary Acquisition In L2 

Due to the unique conditions under which an L2 is learned, i.e., the limited 

contextualized exposure and the presence of the existing semantic and lexical systems, 

lexical development in L2 may follow a route that is very different from that of LI. A 

lexical item in L2 may go through three stages in its development. The representational 

and processing features of each of these stages are described below. 

i. The initial, formal acquisition stage 

As is discussed in the previous chapter, L2 words are often learned first as formal 

entities. Little semantic acquisition takes place in the learning process. A representational 
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consequence of such a learning process is that when a lexical entry is established, it only 

contains the formal specifications about a word, i.e., spelling and pronunciation. No 

semantic, syntactic or morphological content is established within the entry. It may also 

contain a pointer that points to the LI translation equivalent. This pointer serves as a link 

betweenL2 words and their counterparts in LI (see Figure 12a). Following the distinction 

of lemma and lexeme as two components of an lexical entry, L2 lexical items at the initial 

stage can be considered lexical items without lemmas, or the lemma structure is empty (De 

Bot, Paribakht & Wesche, 1997). We may call this initial stage the formal stage of lexical 

development. 

At this initiai stage, the use of L2 words takes place through their lexical association 

with LI translations, as is postulated by the lexical association hypothesis in the study of 

the bilingual lexicon (Potter et al., 1984). In receptive use of the language, the recognition 

of an L2 word activates its LI translation equivalent whose semantic, syntactic and 

Figure 12: Lexical representation and processing in L2 at 
the initial stage. 

phon/b: 

12a. L2 representation at 12b. L2 processing at the initial 
the initial stage stage 
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morphological Information then becomes available and assist comprehension. In 

productive L2 use, the preverbal message first activates the LI words whose semantic 

specifications match the message fi-agments. The LI words then activate the 

corresponding L2 words through the lexical links between L2 and LI words (Figure 12b). 

2. The second, LI lemma mediation stage 

Note that as the meaning of L2 words are initially known or remembered through their 

association with LI translations, the use of L2 words is dependent on and requires the 

activation of L2 lemma information. As one's experience in L2 increases, information in 

LI lemmas may be copied or attached to L2 lexical forms as a result of repeated 

simultaneous activation of L2 lexical entries and LI lemma information. When this 

happens, the lexical entry reaches a second stage where the lexical entry become a 

combination ofL2 lexical forms and LI lemma information. We may call this stage the LI 

lemma mediation stage. A lexical entry at this stage contains the formal specification of an 

L2 word, but semantic and syntactic information of its LI translation. 

Another important characteristic of the lexical representation at this stage as well as the 

first stage is that no morphological specifications are contained in the lexical entry. This is 

because, unlike the semantic and syntactic information which is often shared by L2 words 

and their translation equivalents, morphological information is usually language-specific, 

and thus less susceptible to transfer. To illustrate the point with an example, the English 

word table and its Chinese translation zfniozhi may refer to essentially the same object and 

are both nouns, but morphologically, table takes -s to become plural but zhuozhi is still 

zhuozhi even when plurality is intended. Thus, LI morphological information is less likely 
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to assist L2 use, except under very restricted conditions (Odlin, 1989; see Hancin-Bhatt & 

Nagy, 1994 for an example of morphological transfer). 

A third characteristic of the lexical representation at this stage is the weak connection 

between L2 lexical items and conceptual representations. A possible explanation of the 

weak connections is that the lemma information is copied from LI, rather than created in 

the process of learning the L2 words, and thus is not highly integrated into the entry. 

Alternatively, one may suggest that the representation of the information copied from the 

LI lemma itself is weak because part of the information is lost in transition. Figure 13a 

depicts a lexical entry at this stage. 

This stage is called LI lemma mediation stage because the use of L2 words is mediated 

by the lemmas of their LI translations. It is an empirical issue as to whether, at this stage, 

LI lexical forms are still involved or bypassed in the use of L2 words. It may be possible 

that the L2 words are linked to the conceptual representation both directly through the LI 

Figure 13: Lexical representation and processing in L2 at 
the LI lenuna mediation stage. 

concept 

13a. L2 representation at 13b. L2 processing at the LI 
the LI lemma mediation lemma mediation stage 
stage 
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lemmas within their entries and through lexical association with their LI translation 

(Figure 13b), as suggested by Kroll and Stewert's (1994) Revised Hierarchical Model of 

bilingual memory organization. As the former route is more direct, it becomes the default 

route. LI lexical forms hence don't play a critical role in L2 word use. This is consistent 

with the intuition many second language users have that they seem to be able to use L2 

directly at a certain stage, even though errors from LI interference are still frequent and 

with the findings from the bilingual lexicon studies to be discussed later. 

3. The third, full integration stage 

The full development of lexical competence, conceivably, has a third and final stage 

when the semantic, syntactic and morphological specifications of an L2 word are extracted 

and integrated into the lexical entry. We may call it the full integration stage. At this stage, 

a lexical entry in L2 will be very similar to a lexical entry in LI in terms of both 

representation and processing (see Figure 14). 

Figure 14: Lexical representation and processing in L2 
at the fiiU integration stage. 

pho^orth 

14a. L2 presentation at the 
full integration stage 

concept 

14b. L2 processing at the 
fiill integration stage 
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Thus, lexical development in L2 can, now, be seen as comprising three stages. At the 

formal stage of lexical development, a lexical entry is established in the L2 lexicon, but it 

contains only formal specifications and a pointer. As one's experience in the language 

increases, semantic and syntactic information of its LI translation equivalent may be 

copied or attached to the entry of an L2 word to form lexical entries that consist of L2 

forms and Li lemmas. At the final stage, semantic, syntactic, morphological as well as 

formal specifications about an L2 word are established within the lexical entry. 

It should be pointed out that lexical development should be best seen as a continuum 

rather than clear-cut stages. A word may be in a transitional period fi"om one stage to 

another and this transition may take quite some time to complete. Also, these stages are 

intended to describe how a specific lexical item evolves in the learning process, rather than 

how the lexical competence of an individual learner develops as a whole, though they are 

closely related. It is more likely that a learner's L2 lexicon contains words that are at 

different stages of development. A L2 learner hence can be seen as being at one of these 

stages only in the sense that a majority of the lexical items in his or her L2 lexicon are at 

that stage. 

4. Lexical fossilization 

In principle, any word or any learner may reach the third stage if suflBcient, highly 

contextualized input in L2 is available and processed by the learner. In practice, the story 

is often very different. As will be seen shortly, there is both anecdotal and research 

evidence to suggest that lexical competence of an L2 speaker may cease to develop even 

with plenty of contextualized input. That is, lexical development may fbssiUze. Viewed 
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within the present framework, lexical fossilization refers to lexical development that stops 

at the second stage even though extensive contextualized input is available. 

Much work has been done to understand the cause of fossilization. Several causes have 

been suggested, such as the lack of desire to acculturate (Schumann, 1978), lack of 

opportunity to leam (Bickerton, 1975) and communicative pressure (Higgs & Clifford, 

1982) (see a summary in Ellis, 1994). Given the findings that fossilization occurs in 

situations where plenty of motivation and opportunities are available (e.g.. Long, 1997), I 

agree with Ellis (1994) that it has more to do with "learners' general inability to utilize the 

information available to them in the input" (p. 604) rather than with the input itself. The 

question is what keeps the learners from utilizing the information in the input. 

I suggest that LI lemma mediation is a major cause for lexical fossilization. Potentially, 

increasing contextualized exposure may help learners to extract semantic and other 

information about a word. However, given the presence of the LI lemma in the lexical 

entry, it may also automatically reinforce LI lemma mediation by strengthening the 

connection between the LI lemma and the L2 lexeme. Now that meaning and other 

information can be accessed from LI lemma with certain degree of automaticity, the 

language processor will be less motivated to pay attention to the input for meaning 

extraction. Thus, we have a dilemma here in that the increasing exposure that is necessary 

for fiirther lexical development also keep lexical items from further development. As a 

result, the transition from LI lemma mediation to full integration may take much longer 

than one expected. For most words, the transition may never be completed. 
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Alternatively, one may also argue that the presence of LI lemma within the L2 lexical 

entry may block the integration of L2 lemma information into the entry. The concept of 

"blocking" has been used to explain why overgeneralized forms such as goed and mans are 

eventually abandoned in favor of adult forms such as went and men in first language 

development. It is suggested that the overgeneralized forms may be blocked fi^om entering 

the lexicon by the lexical items like went and men that are already in the lexicon (Bloom, 

1993). Similarly, the presence of the LI lemma information in the L2 lemma structure may 

act to prevent the establishment of L2 lemma information vdthin the lexical entry. In 

another word, once the space is occupied by the LI lemma information, it becomes very 

diflScult for the L2 lemma information to get in. 

B. Processing Consequences 

If it is true that a majority of L2 words are fossilization at the second stage, the L2 

lexical system as a whole then should retain the representational characteristics associated 

with the second stage. They are LI lemma mediation, lack of morphological content and 

weak connections between L2 words and conceptual representations. 

These representational characteristics associated with L2 lexical development, as 

outlined above, has at least two consequences on the use of L2 words. While such 

consequences should apply to both productive and receptive uses of L2 words, their 

realization in productive use may be more pronounced than in reception. Thus, I will focus 

on L2 production in the following discussion-

According to Levelt's (1989) speech production model, speech production starts firom 

pre-verbai message. It activates the lemmas whose semantic specifications match the 
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message fragments. As the syntactic information becomes available with the activation of 

the lemma, a syntactic building procedure is initiated which leads to the formation of a 

surface structure. With the insertion of lexical forms (lexemes) in the slots of the surface 

structure, a phonetic plan is available to be articulated. Several important features of 

speech production are highlighted in this model. Two of them are particularly relevant to 

our discussion. The first is the central role the lemma plays in speech production. It is the 

bridge between the message to be communicated and the surface structure that is actually 

articulated to express the message. The second is automaticity. All the processes involved 

in speech production but one, the generation of message, are believed to be highly 

automatic, whether it is selection of lemma, grammatical encoding, phonological encoding 

or articulation. Both of these features are present in other speech production models (Dell, 

1986; Bierwisch & Schreuder, 1992) and current second language production models (De 

Bot, 1992; Poulisse & Bongaerts, 1994). 

What happens in productive use of L2 when, at the initial stage, an L2 lexical entry 

contains no semantic and syntactic information, but a pointer in their place pointing to its 

LI translation equivalent? It is not difficult to imagine that the choice of L2 words at this 

stage is dependent on the activation of the lexical links between L2 and LI. The preverbal 

message activates the LI lexical entry whose lemma matches the message fragments. The 

LI word then brings out the L2 word through the conscious recollection of L2-L1 

connections estabUshed in learning the L2 word. We may call L2 use at this stage a 

process of lexical association. The productive use of L2 words at this stage, needless to 

say, will be laborious and effortful for two reasons: it depends on the conscious 
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recollection of the connections and the connection is being used in the opposite direction, 

from LI to L2 rather than from L2 to LI, the way it is established. 

The difference between the second stage when the lemma information has been copied 

into the L2 lexical entry and the first stage lies in automaticity and the involvement of 

lexical forms of LI translations. The direct connection between the LI lemma and the L2 

lexical form, though not as strong as that of LI, means a reduction in conscious 

recollection of the L2-L1 links in productive use of L2 words. This may lead to a higher 

degree of automaticity in the productive use of L2 words. 

The advantage of lexical association and LI lemma mediation is obvious from a 

learning or pedagogical point of view. They allow L2 words to almost immediately 

become part of one's receptive and productive vocabularies by means of positive transfer. 

At the LI lemma mediation stage, certain level of automaticity can also be achieved. Such 

positive transfer is well documented in the literature (e.g., Yu, 1996; Parry, 1993). Indeed, 

the immediate use of L2 words may be a major motivation for the use of LI translation on 

the part of both the learner and the teacher. 

However, as has been pointed out by many researchers (e.g., Sonaiya, 1991), words in 

two different languages seldom share identical semantic specifications. Their syntactic 

properties may differ as well. Under such circumstances, lexical association and LI lemma 

mediation will inevitably lead to lexical errors. 

In addition to LI lenuna mediation, another important characteristic of L2 lexical 

representation, the lack of morphological specifications with the lexical entry, also has its 

processing consequence, though the consequence may look less straight forward than that 
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of LI lemma mediation. English inflections for past tense and plurality, for example, are 

realized by bound morphemes such as -ed and -s. How these morphemes, or inflections, 

are generated in LI speech production? Three suggestions in current speech production 

models are particularly relevant in the present discussion. It is first believed that different 

morphological variants of a word are represented in the same entry (Levelt, 1989). For 

example, go, goes, went, gone, and going are represented in the "GO" entry. Once the 

lexical entry is opened, all these lexical forms automatically become available. This is just 

another, more concrete way of saying that morphological specifications are an integral 

part of the lexical entry. Second, much of the information to be realized by inflections, 

such as number and tense, is coded in preverbal message and the selection of morphemes 

"may under direct control of message elements" (Bock and Levelt, 1994, p. 975). In this 

sense, even though morphological information is generally not considered as part of the 

lemma, what is said about lemma selection previously also applies to the generation of 

inflections. That is, it is an automatic process of mapping between what is in the message 

fi-agments and the morphological specifications associated with a lexical item. Third, it is 

suggested that the generation of bound morphemes may be part of grammatical encoding 

and inflection is an intrinsic part of the syntactic fi-ame (Garrett, 1982; Lapointe & DelL, 

1989). That is, when a syntactic structure is built as a result of lemma activation, the 

morphological information, e.g., a certain element is plurzd or past time, is specified at the 

same time. Thus, when it comes to the generation of the actual lexical form in 

phonological encoding, the right form of the word will be selected right away fi:om the 

opened entry. 
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What happens when no morphological information is present within a lexical entry? 

Two things may happen, depending on whether the learner knows the morphological 

rules. If the learner doesn't know that -s should be added to indicate a plural noun in 

English, the default form, most likely the singular form, will be used whether plurality is 

intended or not. If the learner knows the relevant morphological rule, then the learner may 

apply the rule to produce the correct form. However, unlike what happens in LI, the 

generation of morphologically appropriate lexical form now involves two strictly serial 

steps, the selection or activation of a root form, and then the application of an appropriate 

rule to modify the form of the activated item. As the morphological rule is not an integral 

part of the lexical entry, but represented as conscious knowledge, the application of the 

rule is most likely to be a conscious process and requires much attentional resources. As a 

result, fluency suffers. Furthermore, when one's attention is focused on the message to be 

communicated, and thus little attentional resource is available for the application of these 

rules, morphological errors results. 

The same prediction can be made if we look at the integration of morphological 

information as the integration of various morphological variations of the same word in the 

entry. If these forms, such as goes, went, gone and going, are not part of the lexical entry 

"GO", the alternative is that they are represented individually in the L2 lexicon as separate 

entries. Conceivably, there will be links between these entries that are established in the 

process of learning these words. These links are likely to be directional, i.e., from a root 

form such as go to inflected forms such as went and gone, rather than the reverse. 

However, the activation of such links may be part of the attentional process. It may also 
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depend on the L2 user's conscious awareness of the "past" or "plural" fragment of the 

message. In natural communication, such fragments are not always the critical part of the 

message and often fail to enter one's consciousness. As a result, a default lexical form, 

often the most frequent one or the one the learner learned as the root form, may be 

selected, which may lead to morphological errors when other forms are needed. 

C. Research Evidence 

In the first section of this chapter, I have outlined a model of L2 lexical representation 

and development. A general claim this model makes is that lexical representation and 

development in L2 is fundamentally different from that in LI due to the two practical 

constraints associated with L2 acquisition, lack of contextualized input and the presence 

of the established semantic and lexical systems. According to this model, lexical 

development goes through an initial, formal stage, then a second, LI lemma mediation 

stage. It is also argued that for most L2 words, the transition from the second stage to the 

final, full integration stage are not likely to occur. Lexical representation in L2 hence has 

three unique features. First, an L2 lexical entry contains its own formal specifications and 

the semantic and syntactic specifications of its counterpart in LL Second, it doesn't have 

morphological specifications. Third, the connections between L2 words and higher level 

representations are relatively weak. These features, in turn, carry some important 

processing consequences, notably, LI lemma mediation in L2 use and conscious 

application of morphological information. 
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In this section, I would like to review some evidence that is consistent with the model. 

The evidence come from two areas, the study of the bilingual lexicon and the study of L2 

production. 

/. The transition from lexical association to conceptual mediation 

It is suggested earlier that the use of L2 words at the formal stage may rely on the 

mediation of LI translation equivalents, but at the LI lemma mediation, the connection 

between L2 words and higher level representation may be more direct in the sense that the 

LI lexical form may be bypassed. In line with this view, several studies showed that 

beginning L2 learners seem to rely more on lexical links between L2 and LI in L2 

processing, but as their proficiency increases, conceptual mediation takes over. Earlier 

evidence is obtained in a study by Chen and Leung (1989) who tested beginning L2 

learners and proficient L2 speakers in picture naming and translation tasks. Picture naming 

is generally believed to require conceptual activation and thus, follow the route of picture 

to concept to word. Translation from LI to L2, on the other hand, may take two different 

routes, LI to concept to L2 or LI to L2 with the latter being more direct, thus, faster. It 

was found that the proficient group were equally fast in picture naming and translation in 

L2, suggesting that they seemed to rely on conceptual mediation in both tasks. Adult 

beginners, however, performed the translation task faster than picture naming, suggesting 

that they relied on the faster lexical route. Similar findings were reported in a study by 

Kroll and Curley (1988). These findings provide strong evidence that L2 learners rely 

more on lexical association at the begirming stage, but as their proficiency increases, 

lexical association gives its way to conceptual mediation. 



U9 

Further evidence comes from a study conducted by Talamas, Kroll, and Dufour (1995, 

discussed in Kroll & De Groot, 1997). In a translation recognition task in which subjects 

had to judge whether two words are translation of each other, they included non-

translation pairs that are related in form, meaning or unrelated. They found less proficient 

bilingual speakers produced a large form interference effect, i.e., they took longer to reject 

them as translation pairs than unrelated controls, but a small semantic interference effect. 

The more fluent subjects, however, showed the opposite pattern, producing a large 

meaning interference effect, but a small form interference effect. These results again 

suggest that as one's proficiency increases, their reliance on LI lexical forms decreases. 

These findings are consistent with our understanding of the L2 lexical representation 

discussed above. At the first stage when the lexical entry contains only formal features, the 

activation of LI lexical forms are obligatory in L2 use, but with increasing exposure and 

proficiency, the learner may reach the second stage where LI lemma mediation allows L2 

words to link to upper level representation more direaly without relying on LI lexical 

forms. 

2. LI lemma mediation (1): Word choice and usage errors in L2 production 

Further evidence for the model comes from the lexical errors made in L2 production. 

As pointed out earlier, lexical association and LI lemma mediation would lead to lexical 

errors that are caused by LI interference when an L2 word and its LI translation don't 

have a complete overlap in meaning or syntactic information. Indeed, Li interference has 

been found to be a major cause of lexical errors in L2 production. In a study by Zughoul 
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(1991), for example, more than 73% of the 691 English lexical errors found in the written 

texts of 128 university ESL students can be traced to the interference from LI. 

Lexical errors due to LI interference often appear in the form of incorrect word 

choice, as can be seen in the following examples: 

*1.1 go to the oven (baicery) in the morning to buy bread. 

*2. My father is a long (tall) thin man. 

*3. There are many works Oobs) in the city. (Zughoul, 1991) 

*4. ...they thought it's a good possibility (chance) to catch him... (Lennon, 1991) 

*5 to count (take) someone's pulse (Biskup, 1992) 

In addition to such word choice errors, L2 words may be often used incorrectly 

syntactically by L2 learners. Hakuta (1987), for instance, reported a case where a Japanese 

learner of English regularly used the English word mistake as a verb, which is allowed in 

Japanese. Similarly, Chinese learners of English often make errors such as 

*6. He put a book. 

or consider them acceptable because the Chinese counterparts for put, fang, may be used 

with a single NP without a PP. More examples of such syntactic errors can be found in. 

Dalgish (1991) and Yu and Atkinson (1988). 

These word choice and usage errors provide strong evidence that the L2 words are 

selected or used on the basis of the semantic and syntactic information of their Li 

translations. 

3- LI lemma mediation (2): Morphological errors in L2 production 
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As pointed out earlier, due to the lack of morphological specifications within the lexical 

entry, the generation of morphologically appropriate forms become a conscious process 

and when less attentional resource is available, morphological errors occur. Consistent 

with the view, morphological errors, such as the following 

*7. we become (became) close fiiend (fnends). 

*8. he see (saw) one car fi-om back of his bike. (Long, 1997) 

*9. TV is one of the form (forms) of media. (Aaronson and Ferres, 1987) 

are abundant in the speech and written texts of ESL users, even very advanced users. 

An analysis of the error pattern provides further support. I suggested that when the 

morphological specifications are not an integral part of the lexical entry, the generation of 

morphology may start with a root form. Then, when attentional resource is available, the 

rule will be applied, or the appropriate link will be activated, to obtain the correct inflected 

form. The root form is often the uninflected lexical form, i.e., the lexical form of the 

dictionary entry, because that is usually what the teacher teaches when the word is first 

introduced. This means that morphological errors are more likely to occur when an 

inflected form is required, but an uninflected root form is used, rather than the reverse. 

This is exactly the pattern one can find in L2 production. 

A more convincing support for this argument would come fi^om a situation where an 

inflected form is introduced as a basic form in language teaching. Under such a 

circumstance, an opposite pattern would occur, i.e., more errors will occur where inflected 

forms are incorrectly adopted in situations where an uninflected form is required. A study 

by Mukkatesh (1986) reveals such a situation where, according to Mukattesh, "the root 
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form of Arabic verbs is generally translated by Arab teachers into the English simple past 

(e.g. katab=wrotey (p. 191). Consistent with what I have suggested, the most frequent 

verb tense error in his Arabic students of English involved the use of the simple past 

instead of the simple present tense. 

Note that the rules regarding these inflections in English are usually very simple. An L2 

learner of English may get to know such a rule by the end of the first month of learning 

English, or by the end of the first day if the teacher prefers. Indeed, L2 learners are often 

aware of the fact they have made an error and are able to state the rule regarding the 

inflection if they are asked to. The subject in BCrashen and Pen's (1975) study, for instance, 

"was able to self-correct nearly every error she made in casual speech when the errors 

were pointed out to her after their commission. Furthermore, in nearly every case she was 

able to describe the grammatical principle involved." 

The occurrence of such morphological errors while relevant rules are known to the 

speaker provides a strong argument for the distinction between lexical information 

represented within the lexical entry and that outside the lexical entry. Instead of assuming 

that what an L2 learner knows about a word is always represented in the lexical entry, as 

is often the case in L2 vocabulary acquisition research, I suggest that much of the lexical 

information obtained by means of other than contextualized extraction is represented 

outside the lexical entry and thus is part of the attentional rather than automatic process. 

This includes semantic and syntactic information as well. Hence, when an L2 learner is 

able to use the word table to refer to an object "table", it doesn't necessarily mean the 
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semantic specification has been integrated into the lexical entry. Instead, lexical association 

may be at work. 

4. Lexicalfossilization 

Lexical fossilization can be best supported through findings fi-om longitudinal studies. 

Unfortunately, such studies are hard to find in the second language literature. The one that 

I can find suggests lexical development ceases before it reaches native-like state. Long 

(1997) reported a ten-year longitudinal study of a Japanese woman who lived in the 

United States for more than forty years. Many of the lexical errors found ten years ago 

reappeared ten years later. Plenty of motivation and learning opportunities didn't seem to 

help defossilize her lexical development. 

Evidence for lexical fossilization can also be found in morpheme acquisition studies 

carried out in the seventies and early eighties (e.g., Dulay & Burt, 1974; Larsen-Freeman, 

1976; Krashen et al, 1978; Pica, 1983). It is repeatedly found that past tense is a problem 

for even advanced learners. It was also categorized as one of the morphemes to be 

acquired latest in BCrashen's natural order of morpheme acquisition (Krashen, 1977). 

Further indication of lexical fossilization comes firom the masked cross-language 

priming studies mentioned above. The bilingual subjects in both GoUan, Forster, and Frost 

(1997) and the present study are very proficient in L2. For many of these subjects, L2 has 

become a daily working language. The failure for these subjects to produce L2-L1 priming 

suggests that the representational status of the L2 lexical system don't seem to change 

within a quite extended period of time. 
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D. Research And Pedagogical Implications 

The model I outlined above raises some important issues to be further investigated in 

the study of second language acquisition. I will discuss four of them below. 

1. lexical knowledge, lexical transfer and lexical competence 

In the study of L2 vocabulary acquisition, the question of what is meant by learning a 

word hasn't received as much attention as it should, at least from a representational point 

of view. This neglect is reflected in the lack of a proper definition of lexical competence 

that is widely accepted by researchers in this area. Currently, three versions of such a 

definition can be found in the literature. The simplest or most narrow definition one can 

find is to define the acquisition of words as being able to recognize or recall a word or its 

meaning. Though such a definition is seldom explicitly adopted, it is often implicitly 

employed in many experimental studies of L2 vocabulary acquisition (e.g., Markham, 

1989; Brown & Perry, 1991; Hulstijn, 1992; Moore & Surber, 1992; Hogben & Lawson, 

1992, 1994; Wang, Thomas, & Quelletee, 1992; Ellis & Beaton, 1993a, 1993b; Fischer, 

1994; Griffin & Harley, 1996). In these studies, L2 vocabulary acquisition is often 

evaluated by measuring the percentage of the new words the subjects were able to 

recogmze, recall, or provide definition, synonym or translation for. 

For practical reasons, a working definition like this may be something to begin with. 

However, one has to realize, while interpreting the results of such studies, that what these 

studies measured was whether a word is remembered, rather than acquired. BCnowing a 

letter string is a word, or even knowing its meaning, doesn't tell us much about whether 
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one is able to actually use the word appropriately and efficiently in conunumcation(Ellis & 

Beaton, 1993b), let alone the psycholinguistic status of the word. 

A broader definition of lexical competence comprises various knowledge one has to 

possess in order to use a word appropriately. One such definition can be found in Richards 

(1976) who suggests eight "assumptions concerning the nature of lexical competence." 

Lexical competence is seen much more than knowing the form and meaning of a word. It 

also means to know, for example, the association between a word and other words, the 

likelihood a word may occur in a linguistic context and the limitations imposed on the use 

of a word according to variations of function and situation. Similarly, Nation (1990) 

considers lexical competence as consisting of four dimensions of knowledge, form, 

position, function and meaning. 

By looking into a broader spectrum of knowledge one has to have, these definitions 

acknowledge the depth of knowledge involved in vocabulary acquisition and use. This 

approach to lexical competence also leads to a much richer repertoire of tasks to be used 

in measuring lexical competence (e.g., Schmitt & Meara, 1997; Wesche & Paribakht, 

1996;) However, as Maiguashca pointed out, a h'st such as the one suggested by Richards 

is not the best way to describe a system (Maiguashca, 1993). Furthermore, lexical 

competence is still defined as knowledge. Little is being said about the representational 

nature of the knowledge. 

A third way to define lexical competence is to look at it as skills rather thaa 

knowledge. In this view, vocabulary acquisition is a process of increasing automaticity in 

lexical recognition and production. Thus, Coady, Carrell, and Nation (1985) divided L2 
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words into three categories, words whose meaning is not known to a learner, words 

whose form and meaning are familiar to the learner and but only recognizable in context, 

and words whose form and meaning can be automatically recognized even without 

context. Such a view of lexical competence is also implicit in the research that emphasizes 

automaticity (e.g., Sagalowitz, 1996) or measures one's lexical competence by means of 

reaction time (e.g., Kempe & MacWhinney, 1996). However, as can be seen in both 

studies, the automaticity oriented definition is closely associated with L2 word recognition 

which covers only a small fraction of lexical competence and performance. We may apply 

such a definition to other aspects of lexical competence, e.g., lexical production. However, 

as pointed out earlier, certain level of automaticity can be achieved through LI lemma 

medication which doesn't constitute authentic lexical competence. The coexistence of high 

level of automaticity and inflection or interference errors in very advanced learners 

suggests that lexical development in L2 is more than a matter of automaticity. 

In this context, I would like to make a distinction between lexical knowledge, lexical 

competence and lexical transfer, with an emphasis on the first two. The terms "lexical 

knowledge" and "lexical competence" can both be found in the L2 vocabulary acquisition 

literature and are used largely interchangeably. I am making a distinction between these 

two on the basis of whether or not information is integrated into the lexical entry. By 

lexical knowledge I mean the knowledge or information an L2 learner remembers about 

the form, meaning, grammatical usage and sociolinguistic use of a word that is stored in a 

general memory system, rather than integrated into the lexical entry of a word. This covers 

the first and second versions of lexical competence mentioned above. These different kinds 
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of information are told to and remembered by the learners in the process of learning a 

word and are typically available for conscious recollection, 

I save the term "lexical competence" to refer to the semantic, syntactic, morphological 

and formal knowledge about a word that has become an integral part of an lexical entry in 

the mental lexicon. Such a definition is based on our view of lexical development as a 

process of integrating information into lexical entries, which has also been suggested by 

De Bot, Paribakht, and Wesche (1997). Defined this way, lexical knowledge and lexical 

competence differ in two ways, lexical knowledge is represented outside the lexical entry 

but lexical competence is within the lexical entry. A certain level of conscious awareness is 

required in the application of lexical knowledge, but the execution of lexical competence is 

an automatic process. In this sense, lexical competence is more of procedural knowledge, 

and lexical knowledge is prepositional knowledge. 

Thus, an L2 learner's lexical performance is driven by three forces: the lexical 

knowledge one has about a word, the lexical competence one has developed and lexical 

transfer. It is not always possible to tell which plays a more important role in a specific 

situation. For instance, when there is a positive transfer fi-om LI, an L2 word may be used 

correctly and with certain level of automaticity, as if driven by lexical competence. In 

addition, much of the lexical knowledge may have to do with Li transfer and thus, they 

may be hard to distinguish in practice. However, generally speaking, lexical performance 

driven by lexical knowledge may be characterized by the lack of fluency and accuracy with 

fi-equent self-correction. Lexical performance driven by LI transfer may reach certain level 

of automaticity, but because of its "pseudo-acquisition nature" (Krashen, 1983, p. 142), it 
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is prone to interference errors. Competence-driven performance is characterized by a high 

degree of fluency and idiomaticity. Errors may still occur. But these errors reflect the 

inaccuracy of the information represented in the lexical entry, Just like the ones made by 

child in first language development. Unlike errors associated with LI transfer or conscious 

application of lexical knowledge, they are more consistent and usually not accompanied by 

self-correction. No clear source of LI interference can be identified either. 

Thus, we may refer to an L2 learner as having lexical knowledge about a word but not 

lexical competence when he or she can state the rule regarding plurality but uses a singular 

form when a plural form is required. We may refer to the lexical performance as being 

driven by lexical transfer, not lexical competence, when an L2 learner can provide the 

form and meaning of a word when requested, but use the word in a way its LI translation 

would be used in LL In short, I am defining lexical competence not in terms of how much 

knowledge one knows about a word, or in terms of the level of automaticity, but in terms 

of whether the knowledge is integrated into the lexical entry. 

While such a distinction has important implications for the teaching and testing of L2 

vocabulary and for L2 vocabulary acquisition research, it also raises the question of how 

one can empirically distinguish lexical knowledge fi"om lexical competence, a question yet 

to be explored. Different paradigms may be needed for dealing with different aspects of 

lexical competence. A place to look for such paradigms is the field of psycholinguistics, in 

particular, the areas of word recogm'tion and bilingual language processing. In word 

recognition study, for example, it has been found that different inflectional variants of the 

same word prime each other. If this is an indication of these variants being represented in 
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the same entry, it would be interesting to see if L2 words will produce similar priming 

effect. The presence or absence of such effect may provide an indication of whether the 

morphological specifications have been integrated into the lexical entry. 

2. The role of semantic overlap in L2 lexical development 

The existence of a previously established semantic system has been considered, in the 

present model, as a major cause for the difference in lexical development between L2 

versus LI and for lexical fossilization in L2. It is suggested that when the meaning of an 

L2 word has already been learned in the process of first language acquisition, this meaning 

will be activated in learning the L2 word, thus maicing meaning creation an unnecessary 

and often impossible part of L2 vocabulary acquisition. 

However, not all L2 words have correspondent LI translations and not all LI 

translations have the same degree of semantic overlap with L2 words. L2 words hence can 

be divided into three categories in terms of whether they have LI translations and to what 

extent their LI translations match their semantic specifications. We may call those L2 

words without LI translations strangers. Their meanings are not coded lexically in LI or 

such a concept doesn't exist. The words privacy and community are two such words for 

Chinese learners. Another category of words are real friends. They not only have LI 

translations but also have a high degree of semantic overlap with their translations. Or to 

put it another way, they can find ready semantic specifications in the existing semantic 

system. Finally, there are false friends, words that have LI translations. There is certain 

degree of semantic overlap between them but their meaning may also differ in other 
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respects. Figure 15 illustrates how the English word park overlap with its Chinese 

translation Gongyuan in meaning. 

Figure 15: An example of semantic overlap and mismatch between two translation 
equivalents. 

open space exercise wallcdogs recreation trees flowers walk ticket dating teahouse restaurant lake/pond 

park gongyuM 

Based on the role this model designates to the established semantic system and the 

above distinction, different patterns of lexical development can be predicted for these 

types of words. First, a contrast can be made between strangers and friends. The friends 

may be relatively easy to learn initially in that they may become part of the productive 

vocabulary early and they may be used with some fluency early. This is so because they 

have LI translations to serve as a walking stick and there is also ready-made semantic 

content to be copied to their lexical entries. However, for the same reason, they may 

remain at the second stage for extended period of time, if not for ever. Their fluency and 

accuracy may be capped at a certain level, or fossilized. 

The strangers, on the other hand, may take quite a while to be even understood, let 

alone to be used. During this time, a motivated learner will search for its meaning and 

other lexical information by looking into all the contextual information available. This is a 

process of meaning creation. Once this process is completed, they will reach the third 
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stage to be used with automaticity and accuracy much higher than friends. 

A further contrast can be made between real friends and false fnends. As their degree 

of semantic overlap differs, it is more likely for a learner to catch a semantic mismatch 

between a false fnend and its translation than a real fnend. Take the English word support 

for example. It is often translated into zhichi, a high-frequency Chinese word that is only 

used in abstract sense such as "wo zhichi ni dangshuan" ("I support you being elected"). 

When encountering a sentence like "we need something to support the wall", a Chinese 

learner may notice that the word support can also be used in a concrete or physical sense. 

This notice or awareness is very important because it is the first step toward the creation 

of a new semantic content that is specific to this L2 word. It provides a motivation for the 

learner to pay attention to the context for further indications or confirmation of what he or 

she discovered. The result will be a new combination of semantic features to be integrated 

into the lexical entry. Conceivably, such a process will be less likely to occur for L2 words 

that match to a high degree with their translations in meaning. 

iv Lexical development and vocabulary teaching 

In addition to semantic overlap, teaching is another factor that may affect patterns of 

lexical development in L2. Two general vocabulary teaching approaches may be 

distinguished for the present purpose. One is the word association approach. An example 

of such an approach is the key word method (e.g., Wang, Thomas, & Ouellette, 1992; 

Hogben & Lawson, 1994). Here, the meaning of an L2 word is "told", rather than 

"learned", to the learner through its LI translation. Another approach, the contextualized 

approach, emphasizes the learning of L2 words in context (e.g., Cho & Krashen, 1994; 
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Day, Omura & Hiramatsu, 1991; Watanabe, 1997). It emphasizes providing 

contextualized exposure to new words, mostly through reading, and encourages the 

inference of meaning from context. 

These two approaches are different in terms of the two constraints discussed earlier, 

contextualized input and reliance on LI. The first approach doesn't emphasize the 

provision of contextualized input, at least initially, and is more likely to encourage the 

learner's tendency to rely on LI. The second approach encourages meaning inference and 

attempts to minimize the reliance on LI. Given the relation I discussed between input and 

reliance on LI on one side and lexical representation and development on the other, the 

second approach seems to provide a better condition for the development of lexical 

competence. 

However, many questions remain to be answered before we can reach any conclusion. 

It is not clear, for example, to what extent LI intervention can be avoided or at least 

reduced when the contextualized approach is adopted. If the activation of and reliance on 

LI translations are inevitable, should teachers still try to avoid using LI translations? 

Another potential problem with relying only on context is that L2 learners may not always 

be able to guess the meaning of a word from context (e.g., Bensoussan & Laufer, 1984). 

On the other hand, while teaching vocabulary through translation pairs is believed to be 

more effective in terms of word retention, is it also more effective in a long mn? How 

much lexical information can be learned this way? What about LI interference? It seems 

that each side of the debate over the effectiveness of incidental versus decontextuaiized 

vocabulary learning (e.g., Krashen, 1989; Oxford & Crookall, 1990; Clipperton, 1994; 
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Raptis, 1997) has their own problems to solve. The debate is not likely to be settled before 

we know more about the psycholinguistic processes, along with their representational 

consequences, involved in vocabulary acquisition under different conditions. 
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APPENDIX 1: ENGLISH-CHINESE TRANSLATION PAIRS USED IN THIS STUDY 
(ALL EXPERIMENTS). 

rest 
effort 
center 
condition 
education 
balance ¥m 
language 
nusic 

mm 
mm 
m  

structure 
success 

change 
energy 
speed 
reason 
history 
science 

function m 
question 
method 
law 
report JR# 
Market 
purpose m 
seruice m 
industry Xik. 
result 
ah i1ity 
record 
importance Sic 
Mar l!K# 
contro1 m 
knou ledge 

country mM direction i f ^  
thought JSJl company 
product yesterday 
art future 
death Ht: spring 
winter autunn 
sunner nenber m 
English m chemistry 
physics animal 
discussion teleuision 
tine season 
weight Sft help m 
support freedom 
eneny j»A century 
auerage neus mtsi 
color tm need 



APPENDIX 2; CHINESE AND ENGLISH CONTROL PRIME WORDS USED IN 
THIS STUDY (ALL EXPERIMENTS). 

A. CHINESE CONTROL PRIME WORDS. 

m urn m tasf 
m m iS» 4-# m. lA.® 

m% m xs m im 
m mA mi  ̂

B. ENGLISH CONTROL PRIME WORDS. 

life 
direction 
type 
matter 
length 
court 

today 
guess 
experience 
appearance 
half 
event 

product 
value 
situation 
degree 
ending 

trouble 
element 
progress 
style 
plenty 

business 
difference 
system 
game 
journey 

unit 
activity 
idea 
force 
variety 
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APPENDIX 3: ENGLISH-CHINESE TRANSLATION PAIRS AND CONTROL 
PRIMES USED IN EXPERIMENT 4. 

A. TRANSLATION PAIRS FOR 
DEGRADED ITEMS 

rest im funct ion 
effort question 
center Method 
condition m law 
education m report 
balance Market 
language purpose 
NUSiC serv ice 
change m industry 
energy Hgft resuIt 
speed m ability 
reason Mm record 
history iMportance 
science war 
structure contro1 
success m knowledge 

mm 
mm 
m  
m  
m  
m  

B. TRANSLATION PAIRS FOR 
NONDEGRADED ITEMS 

region 
regulation 
protect 
culture 
task 
pressure 
secret 
patience 
difficulty 
concept 
century 
danger 
need 
uorld 
reform 
habit 

neus mm 
enemy StA 
victory m 

Xit age 

m literacture 
behau ior 
peace 
tradition mt 
mistake 
theory 

m tomorrow 
contribution m 

m economy m 
m democracy 

place itn 
spirit m 

C. CONTROL PRIMES FOR D. CONTROL PRIMES FOR 
DEGRADED ITEMS NONDEGRADED ITEMS 

business quality country physics 

ending politics thought discussion 
joy geography product time 
failure policy art weight 
crime value death support 

idea community winter season 
world life summer average 
journey attack English color 



APPENDIX 4: ENGLISH AND CHINESE NONWORDS USED OJ THIS STUDY 
(ALL EXPERIMENTS). 

A. ENGLISH NONWORDS 

barlent calpane campent colstert contult frammect 
purmone crenther promult teephon trockle pradle 

chirth scrone cloady hestar rengle pirton 
birder brogle brant mabin guarm motip 

spert deach smung stumb suger groft 
gurry drope mant lupe gaid lecy 

palt menk: kien delf clad foat 
poin mept lode doke karm lanp 

fiet fluge loction kineral prent plord 
radiply aget mament meploy recation chaft 

stadard gisto wod porvide 

B. CHINESE NONWORDS 

m m* m 9ia m 
ifx m ant «* 
i;*: East a* 

m. Efl, 4'i« m 
S# SCIS ttiB ttJS 

aife B8 R8i 4-a 
¥ m  ^  
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APPENDIX 5: ENGLISH-CHINESE TRANSLATION PAIRS USED AS PRACTICE 
ITEMS IN EXPERIMENTS 6-9 

loMC jtfl «>egrce quiet proMise midnight 



APPENDIX 6; SAMPLE CHINESE ON-LINE INSTRUCTIONS FOR 
EXPERIMENTS 1-5. 

^cfrnxmrn-

3. giBmrn- xm^-

4. c^nfjp^ms-

5. itieii: xmmm-

im yes «• 
aT«A^fiK5?«0. 

8. mit-- RMmwmi' x^m-

9. ««• 



APPENDIX 7: SAMPLE CHINESE ON-LINE INSTRUCTIONS FOR 

EXPERIMENTS 6-9. 

1-

mmmm-
m^mm-

3. );ATj5^3P32>Hi^. 
mn-r-

m m m 
i# 

mif m ¥« m 
«s m m-

z± tg# §§* 
m Mm m 
sâ  in 48# 
m ew ^si»i 

«"«"«'•  ̂
ximw- iy»T«-^sK3i: 

5. sK^fgm- iy.T3%3C3^^s-
unti^- RBinkmm' 

»E "Jt" «'• 
^ "^" « •  

x^mm-
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APPENDIX 8; SAMPLE ENGLISH ON-LINE INSTRUCTIONS FOR 
EXPERIMENTS 1-5. 

1. Thank you for participating in tiiis experiment. It has two parts. The first part is in 
English and the second part is in Chinese. 

2. If what you see on the screen is an English word, press the YES button. It is not, press 
the NO button. 

3. Respond as quickly and accurately as possible. The following are some practice items. 

4. End of practice. Experiment begins. Remember to respond as quickly and accurately 
as possible. 

5. End of Part I. Press the foot pedal to start Part 2. 

6. If the two characters form a Chinese word, press the YES button. If they don't, press 
the NO button. The following are some practice items. 

7. End of practice. Experiment begins. 

8. Remember to respond as quickly and accurately as possible. 

9. End of experiment. Thank you. 
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APPENDIX 9: SAMPLE ENGLISH ON-LINE INSTRUCTIONS FOR 
EXPERIMENTS 6-9. 

1. Thank you for participating in this experiment. 

2. You will be seeing 35 Chinese words. Try your best to remember them when they are 
presented. You will be asked to decide if a word presented on the screen is one of these 
35 words later. The words are presented individually in sets of seven. You need to press 
the foot pedal to get the next set at the end of each set. Now press the foot pedal to get 
these words. Try your best to remember these words. 

3. Here are all the 35 words you just saw. Now take some time to review them. When 
you are ready for the test, press the foot pedal for practice items. 

4. The following are practice items. If a word you see is one of the 35 words you just 
saw, press the YES button. If it is not, press the NO button. Respond as quickly and 
accurately as possible. Now press the foot pedal for practice items. 

4. End of practice. Experiment begins. Remember to respond as quickly and accurately 
as possible. 

5. End of Part I. Press the foot pedal to start Part 2. 

6. You are asked to do a lexical decision task. If the two characters form a word, press 
the YES button. If they don't, press the NO button. The following are some practice 
items. 

7. End of praaice. Experiment begins. 

8. Remember to respond as quickly and accurately as possible. 

9. End of experiment. Thank you. 
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