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This article provides a review of studies that have examined the ambiguity resolution strategies employed when processing a second language (L2). The way second language learners parse the L2 input has not yet been thoroughly investigated, although recently there has been an increasing interest in this area. The exploration of the mechanisms L2 learners use to parse ambiguous constructions allows us to examine not only aspects of L2 acquisition that still remain obscure, but also the validity of existing theories of parsing. The studies reported in this article look at three different types of ambiguous construction in the L2, and their results are discussed in relation to the L2 performance pattern. Most of the findings show that even advanced L2 learners are slower readers than native speakers and apply processing routines that depart from those best suited for processing the target language input. In addition, although L2 learners show sensitivity to lexical cues such as verb argument structure when processing the L2 input, they are less likely to rapidly employ structural information on line. The issues of the transfer of processing mechanisms from the first language (L1) to the second as well as the impact of L2 exposure on the adoption of the L2 processing routines are still unresolved and need to be further investigated.

I Introduction

One issue in second language (L2) acquisition that has not yet received a lot of attention is the way L2 learners process the second language Address for correspondence: Despina Papadopoulou, School of English, Department of Theoretical and Applied Linguistics, Aristotle University of Thessaloniki, Thessaloniki 540 06, Greece; email: depapa@enl.auth.gr input in real time. However, the construction of the target grammar has to be driven by the input, and the way people process sentences in real time is important to fully understand the development of the L2 grammar (for discussion of the relationship between input and grammar construction, see, for example, [START_REF] White | Second language competence v. second language performance: UG or processing strategies[END_REF]Fodor, 1999;[START_REF] Klein | Just parsing through: notes on the state of L2 processing research today[END_REF][START_REF] Klein | Investigating second language grammars: some conceptual and methodological issues in generative SLA research[END_REF]. Besides, many researchers in L2 acquisition [START_REF] Chaudron | Intake: On models and methods for discovering learners' processing of input[END_REF][START_REF] Fernández | Processing strategies in second language acquisition: some preliminary results[END_REF][START_REF] Klein | Just parsing through: notes on the state of L2 processing research today[END_REF][START_REF] Juffs | Parsing effects in second language sentence processing: subject and object asymmetries in wh-extraction[END_REF][START_REF] Crocker | Computational psycholinguistics[END_REF] have raised the question of whether the incomplete acquisition broadly observed in L2 learners is due to non-optimal parsing mechanisms employed by the learners. Hence, more recently research on L2 sentence processing has started to appear (for reviews on L2 sentence processing, see, for example, [START_REF] Harrington | Sentence processing[END_REF]Juffs, 2001) along with an increasing use of on-line experimental techniques in L2 research (for reviews of psycholinguistic methods used in L2 research, see Juffs, 2001;[START_REF] Marinis | Psycholinguistic techniques in second language acquisition research[END_REF].

One area that has been thoroughly investigated in the field of first language (L1) sentence processing is syntactic ambiguity resolution. Many studies have looked at globally or temporarily ambiguous constructions in order to examine what kind of strategies and what types of information native speakers use in order to resolve structural ambiguities on line. Broadly speaking, there are two classes of sentence processing models, which make different assumptions with respect to the way ambiguous material is disambiguated in real time. On the one hand, there are models such as the garden-path model [START_REF] Frazier | The sausage machine: a new two-stage parsing model[END_REF][START_REF] Frazier | Theories of sentence processing[END_REF] that give predominance to the use of purely syntactic information such as phrase-structure rules, at least during the initial processing stage. On the other hand, interactionist or constraintsatisfaction models (see, for example, MacDonald, 1997;[START_REF] Thornton | Accounting for crosslinguistic variation: A constraint-based perspective[END_REF]1999) assume that all kinds of information that are available to the parser interact with one another and affect even the initial analysis of ambiguous sentences. Another hot issue in the area of L1 syntactic ambiguity resolution is the universality of the human sentence processor. At one end, there are processing theories that argue for a universal parser (see for example, [START_REF] Frazier | The sausage machine: a new two-stage parsing model[END_REF][START_REF] Frazier | Construal[END_REF][START_REF] Frazier | Theories of sentence processing[END_REF][START_REF] Fodor | Learning to parse?[END_REF], whereas at the other end there are experience-based accounts that claim that the parsing decisions are determined by frequency records based on people's history of exposure to a specific language input [START_REF] Mitchell | Exposurebased models of human parsing: evidence for the use of coarse-grained nonlexical statistical records[END_REF]. 1 In this article, I review reading-time studies that have examined how L2 learners process ambiguous constructions on line. I use the term 'L2 learners' to refer to people who have learnt a second language during adulthood, and I do not present the results from studies with participants who grew up with two languages.2 As far as I am aware, existing studies on ambiguity resolution in the second language have investigated three types of ambiguous construction, namely main verb vs. reduced relative clause ambiguities, subject vs. object ambiguities, and relative clause attachment ambiguities.

The main research questions these studies have addressed are the following:

• Do L2 learners transfer parsing mechanisms from their first language to the second language? • Are L2 learners able to acquire the parsing mechanisms employed by native speakers of the target language? • Does consistent or prolonged exposure to the L2 input result in the adoption of native-like parsing routines? In what follows I first introduce the self-paced reading method used in the experiments to be reviewed. I then present a review of studies that have examined the aforementioned ambiguities in a second language, such that one section is devoted to reporting the findings for 1 An extensive review of the various parsing models lies beyond the purpose of the present article. For a detailed review of processing theories, the reader is referred to [START_REF] Pritchett | Garden-path phenomena and the grammatical basis of language processing[END_REF][START_REF]Parsing with grammar: Islands, heads, and garden paths[END_REF][START_REF] Macdonald | Probabilistic constraints and syntactic ambiguity resolution[END_REF]Mitchell, 1994;[START_REF] Gorrell | Syntax and parsing[END_REF][START_REF] Crocker | Computational psycholinguistics[END_REF][START_REF] Altmann | Ambiguity in sentence processing[END_REF][START_REF] Pickering | Sentence comprehension[END_REF][START_REF] Harrington | Sentence processing[END_REF] each type of ambiguity. In the final section, the results from all the studies are brought together, and some general conclusions are drawn with respect to the research questions raised above.

II The self-paced reading technique

Many studies in the field of sentence processing have used the selfpaced-reading (SPR) technique, the eye-tracking methodology or the cross-modal priming paradigm. SPR tasks yield on-line reaction time (RT) measures that provide a record of participants' reading performance during comprehension. Sentences are presented either in a word-byword or phrase-by-phrase fashion. The participants read sentences divided into segments on a computer screen, and the appearance of the next segment is triggered by the participants' pressing of a button. The time participants take to request the next word or phrase is measured. The visual presentation of the stimuli in SPR tasks can be either cumulative or noncumulative. The difference between the cumulative and the noncumulative presentation is that in the latter case the appearance of the next segment induces the disappearance of the previous one [START_REF] Just | Paradigms and processes in reading comprehension[END_REF], whereas in the former case the previous words remain displayed on the screen. The advantage of the noncumulative or 'moving window' technique is that readers cannot look back to the phrases or words they have previously read and are thus encouraged to keep up to date with their processing (Mitchell and Green, 1978: 610).

In eye-tracking experiments, participants' eye-movements are recorded in order to measure the time they take to read specific constructions. The data obtained are usually divided into first-pass reading times reflecting the initial reading of a particular word or phrase, and second-pass reading times reflecting regressions and rereads of the material (for a detailed description of the eye-tracking method and its use in psycholinguistic research, see [START_REF] Ferreira | The Independence of syntactic processing[END_REF][START_REF] Rayner | Eye movements in reading: A tutorial review[END_REF][START_REF] Rayner | Eye movements and on-line language comprehension processes[END_REF]. The cross-modal priming paradigm requires participants to listen to speech over headphones while simultaneously looking at a computer screen and to perform a lexical decision task on visually presented words. The cross-modal priming task has been widely used in the area of lexical ambiguity resolution as well as in studies seeking to test antecedent reactivation at gap positions. The studies presented and discussed in the following sections all employ the noncumulative SPR method.3 

III The main clause vs. reduced relative clause ambiguity

The main verb vs. reduced relative clause (RC) ambiguity lies on the fact that in English there is often syncretism between the simple past tense and the passive participle verb forms. For example, in sentence (1) people usually analyse the word squeezed as a main verb so that encountering the word could induces a garden-path effect4 and forces the reanalysis of squeezed as a passive participle:

1) The elephants squeezed into the booth could not move.

Proponents of the garden-path model of sentence processing have attributed the preference for the main clause over the reduced relative clause analysis to the parsing strategy of Minimal Attachment [START_REF] Frazier | The sausage machine: a new two-stage parsing model[END_REF][START_REF] Frazier | Theories of sentence processing[END_REF]. According to Minimal Attachment, new incoming material is preferably attached in a way that the fewest necessary phrase structure nodes are postulated in accordance with the well-formedness rules of the language. In examples such as (1), the main clause interpretation results in fewer nodes than that of the reduced relative clause, as shown in (2a) and (2b): However, [START_REF] Macdonald | The lexical nature of syntactic ambiguity resolution[END_REF] -supporting the constraint-satisfaction approaches -have argued that the preference for the main clause reading can be overridden given the presence of specific cues. For example, according to MacDonald et al. the argument structure of the first verbnamely whether the verb is transitive or optionally transitive -will affect the interpretation of this verb form as a main verb or as a passive participle. Furthermore, the frequency of a verb form being used as a main verb or as a passive participle is assumed to guide the parser's analysis of the sentence. Juffs (1998a) investigated the main clause vs. reduced RC ambiguity with advanced learners of English and addressed the following questions:

1) Are L2 learners of English able to process sentences such as (1)? 2) Do they show sensitivity to morphological and syntactic cues as well as to the argument structure of the verbs? 3) Is there an impact of the first language on the way L2 learners parse temporarily ambiguous sentences such as (1)?

In order to address the second research question, Juffs (1998a) manipulated three variables:

• the morphology of passive participles (verb forms that are unambiguously marked as participles, like seen in ( 3) and ( 4) vs. ambiguous verb forms like criticised and watched in ( 5), ( 6) and ( 7), (8), respectively); • the plausibility of analysing the word following the first verb form as an object of a main verb (by adding adverbials providing misleading or 'bad' cues such as almost every day in (4), ( 6) and ( 8) vs. adverbials providing 'good' cues such as during the morning in (3), ( 5) and ( 7)); and • the argument structure of the first verb form (transitive verbs like criticize in ( 5) and ( 6) vs. optionally transitive verbs such as watch in ( 7) and ( 8)).

The manipulation of these variables resulted in six conditions exemplified below:

3) Unambiguous participle -good cue:

The bad boys seen during the morning were playing in the park.

4) Unambiguous participle -bad cue:

The bad boys seen almost every day were playing in the park.

5) Ambiguous participle -transitive verb -good cue:

The bad boys criticized during the morning were playing in the park.

6) Ambiguous participle -transitive verb -bad cue:

The bad boys criticized almost every day were playing in the park.

7) Ambiguous participle -optionally transitive verb -good cue:

The bad boys watched during the morning were playing in the park.

8) Ambiguous participle -optionally transitive verb -bad cue:

The bad boys watched almost every day were playing in the park.

In order to investigate a possible L1 influence on L2 parsing strategies, Juffs examined speakers of Romance languages in which RCs follow the head noun, as is also the case in English, and speakers of Chinese, Japanese and Korean, in which the RC precedes the head noun. Moreover, the parsing of RCs in Chinese and Japanese/Korean might involve the reanalysis from a main verb to a relative clause analysis, whereas in Romance languages, although reduced RCs are possible, morphological markers -at least in the written speech -usually disambiguate the verb form.

Juffs conducted an SPR task in which sentences like ( 3)-( 8) were presented word by word via the moving window technique. At the end of the sentence participants had to judge the grammaticality of the sentences they read, thus providing an additional off-line performance measure. The accuracy data from the grammaticality judgement task showed that the Romance speakers were better overall than the Chinese and the Japanese/Korean speakers, and did not significantly differ from the natives, which suggests that L1 grammatical properties can affect performance in a second language. Moreover, the L2 learners, and especially the Japanese/Korean group, were more likely to be misled in their judgements by the presence of 'bad cue' adverbials that followed an ambiguous verb form than were the native speakers.

The reading time data revealed that overall the L2 learners were slower than the native speakers. However, the Chinese learners of English were slower than the other L2 groups, especially when reading the disambiguating region, namely the main verb. In addition, the L2 learners' reading pattern differed from that of the native speakers on the region that contained the passive participle and the following constituent. More specifically, the L2 learners took longer to read sentences that contained a 'bad' adverbial cue -even with unambiguous participles -than sentences in which the adverbial supported the reduced relative clause analysis. This effect was more pronounced in the Chinese speakers, which might be due to the fact that participles are not morphologically marked in Chinese. The RTs on the disambiguating region showed that sentences such as ( 6) and ( 8) were read more slowly than sentences like (3) and ( 5), which shows that both the native speakers and the L2 learners were sensitive to the argument structure of the verbs and the type of constituent following the past participle.

With respect to the question of L2 learners' ability to employ nativelike parsing routines, the findings from this study provide a partially positive answer. This is because even though both L2 and L1 processing were found to be affected by morphological and syntactic cues as well as verb argument structure, the L2 learners differed from the native speakers in that a confusing post-ambiguity cue affected both the L2 learners' RTs and judgements. This finding is interpreted by Juffs as an indication of the fact that L2 learners, when processing L2 input on line, do not feel as confident as native speakers do so that their parsing ability is 'less robust' than that of native speakers (Juffs, 1998a: 133). Notice, however, that the issue of whether L2 learners transfer processing mechanisms from their native to the second language cannot be addressed here as nothing is known about how this kind of ambiguity is resolved in the participants' native languages. Furthermore, Juffs' study offers a dataset from both native speakers and L2 learners that argues against the predominance of Minimal Attachment. The fact that the interaction between verb argument structure and constituent type affected all groups' ambiguity resolution pattern could be taken as evidence against sentence processing models that assume that lexical information does not influence initial parsing decisions. Finally, Juffs' findings suggest that grammatical similarities between the first and the second language in the way (reduced) RCs are construed may influence the processing of these constructions in the L2.

IV The subject vs. object ambiguity

The subject-object ambiguity is illustrated in the following example: 9) Before Mary ate the pizza arrived from the local restaurant.

In (9) the verb of the pre-posed adverbial clause is optionally transitive, and therefore the noun phrase the pizza could be analysed either as its direct object, or as the subject of the following main verb. Studies on the processing of sentences such as (9) with native speakers (for a review, see Mitchell, 1994) have found that a garden-path effect is induced on the main verb, which suggests that the NP the pizza is initially analysed as the object of the subordinate clause verb. The observed preference for the object reading has been accounted for by the Late Closure parsing strategy [START_REF] Frazier | The sausage machine: a new two-stage parsing model[END_REF][START_REF] Frazier | Theories of sentence processing[END_REF], which dictates that new incoming material should be attached to the phrase currently being processed, that is, the VP incorporating the verb ate in examples like (9). Juffs and Harrington (1996) and Juffs (1998b) have investigated how L2 learners process constructions such as (9). 5Juffs and Harrington (1996) conducted an on-line grammaticality judgement experiment -similar to that carried out by Juffs (1998a)investigating L2 learners' processing of subject-object ambiguities, with sentences that involved four verb classes: 10) Optionally intransitive verbs:

After Bill drank the water proved to be poisoned.

11) Purely intransitive verbs:

After Mary died her husband married a woman from Toronto.

12) Verbs subcategorizing for two arguments: Ann warned her friends are unreliable.

13) Verbs subcategorizing for one argument: Ann knew her friends liked Jane.

The participants were very advanced Chinese-speaking learners and native speakers of English. The accuracy data on sentences such as (10)-( 13) showed that both the native speakers and the L2 learners were more likely to reject garden-path sentences such as (10) and ( 12) than they were to reject non-garden-path sentences. The analysis of the RT data revealed that both groups of participants were surprised when encountering the matrix verb in sentences like (10), or the embedded verb in sentences such as ( 12), which points to the conclusion that the L2 learners experienced similar processing difficulties at these points during processing, as did the native speakers. However, the L2 learners differed from the native speakers in the processing of the sentences involving purely intransitive verbs (example (11)). First, their judgements were less accurate on those sentences than the native speakers' and, secondly, they tended to pause on the main verbs longer than the English L1 group.

In a later study, Juffs (1998b) conducted a similar on-line grammaticality judgement task for sentences like ( 10)-( 11) with advanced Chinese, Korean/Japanese and Romance learners of English that replicated Juffs & Harrington's (1996) findings. Furthermore, in this study Juffs found that the Chinese and Japanese/Korean participants also seemed to be puzzled when encountering an NP following a purely intransitive verb in sentences like (11). This result was also present in Juffs and Harrington's study and seems to imply that the Chinese and Japanese/Korean L2 groups experience processing difficulties when they have to open a new clause immediately after an embedded verb (Juffs, 1998b: 415).

Taken together, the results from the above studies on the subjectobject ambiguity show that native speakers and L2 learners use the same parsing strategies for sentences such as ( 10) and ( 12), that is, they seem to employ Late Closure. Moreover, the fact that both groups were garden-pathed when the main verb is optionally transitive implies that they make use of the verb argument structure to parse constructions such as (9)-( 13). This finding also supports sentence processing models which assume that verb argument structure affects ambiguity resolution patterns. 6 In addition, the fact that the Chinese and Japanese/ Korean participants' RTs on the NPs following intransitive verbs were higher than the native speakers' -even though their grammaticality judgements were similar to the native speakers' judgements -indicates that grammatical knowledge and parsing mechanisms might not develop in parallel (see also Juffs, 1998b: 421).

V The RC attachment ambiguity

The RC attachment ambiguity is exemplified in (14) below, in which the RC who was having a glass of wine is preceded by a complex NP (the psychiatrist of the actress) and can potentially be attached to either of the two preceding NPs (i.e., to the psychiatrist or the actress):

14) The woman saw the psychiatrist of the actress who was having a glass of wine.

This particular type of ambiguity has received a lot of attention in the psycholinguistic literature because it seems to provide an example of parametric variation in parsing -the only one that has been clearly identified thus far. Native speakers' RC attachment preferences have been extensively investigated in a variety of languages (for a review, see [START_REF] Cuetos | Parsing in different languages[END_REF], and it has been found that there is cross-linguistic variation in the way constructions such as ( 14) are processed. More specifically, in languages like English, Swedish, Norwegian and Arabic people prefer to attach the RC to the second NP (i.e., the actress), whereas the reverse pattern has been observed in languages like Spanish, French, German, Dutch and Greek. Many parsing models have been put forward to account for RC attachment preferences. 7 In this article, I focus on two of these that are relevant to some of the studies that are reviewed below. [START_REF] Gibson | Recency preferences in the human sentence processing mechanism[END_REF] have proposed that the cross-linguistic variation observed in RC attachment preferences can be captured by the competition of two structural parsing strategies, Recency and Predicate Proximity. Recency, which is similar to Late Closure, is assumed to be universal and forces new material to be attached to the most recently processed phrase, that is, to the second NP in sentences such as ( 14). Predicate Proximity, on the other hand, which is argued to be parameterized, requires new material to be attached as close as possible to the IP node, that is, to the first potential antecedent NP in ( 14). Predicate Proximity is assumed to be 'strong' in languages that have a relatively flexible word order and which do not require adjacency between the verb and its complements (such as Spanish, German, Greek, French, etc.), resulting in an NP1 attachment preference. In languages like English, on the other hand, which require adjacency between the verb and its complements, Predicate Proximity is comparatively weak and is thus outweighed by Recency, which yields an NP2 attachment pref-erence. Furthermore, native speakers' RC attachment preferences are also guided by a lexical principle that requires new material to be attached within the currently processed thematic domain [START_REF] Frazier | Construal[END_REF]. Hence, in a sentence such as (15) the presence of the lexical preposition with signals the beginning of a new thematic domain, thus making the first NP a less accessible host for the RC:

15) The woman saw the psychiatrist with the actress who was having a glass of wine.

The thematic domain hypothesis correctly predicts the NP2 attachment preference that is exhibited across different languages (see, for example, De [START_REF] De Vincenzi | Some observations on the universality of the late-closure strategy[END_REF][START_REF] Gorrell | Syntax and parsing[END_REF][START_REF] Gilboy | Argument structure and association preferences in Spanish and English compound NPs[END_REF][START_REF] Hemforth | Syntactic ambiguity resolution in German[END_REF][START_REF] Traxler | Adjunct attachment is not a form of lexical ambiguity resolution[END_REF][START_REF] Baccino | Cross-linguistic studies of the Late Closure strategy: French and Italian[END_REF]Frenck-Mestre and Pynte, 2000;[START_REF] Papadopoulou | Cross-linguistic variation in sentence processing: evidence from relative clause attachment preferences in Greek[END_REF].

The fact that this particular ambiguity has been widely investigated in a number of different languages makes it a suitable example to test parsing preferences in a second language, because L1 and L2 ambiguity resolution strategies can be directly compared. Moreover, one can examine whether L2 learners transfer L1 sentence processing strategies to the second language, an issue that the studies reviewed in the previous sections were unable to address. On-line RC attachment preferences have been investigated in L2 learners of English, Spanish and Greek. 8Dussias (2001; 2003) tested advanced learners of English and Spanish who were all tested in Spanish. A monolingual Spanish group was also examined for control purposes. Dussias conducted an SPR task using sentences that were disambiguated either towards NP1 (see example ( 16)) or NP2 (see example ( 17)) attachment. The ambiguity was resolved via pragmatic information on the last segment.

16) NP1 disambiguation:

El perro mordió a, cuñada del maestro/que vivió en Chile/con su esposo. 'The dog bit the sister-in-law of the teacher-MASC who lived in Chile with her husband'.

17) NP2 disambiguation:

El perro mordió al cuñado de la maestra/que vivió en Chile/con su esposo. 'The dog bit the brother-in-law of the teacher-FEM who lived in Chile with her husband'.

The sentences were divided into three segments as indicated by the slashes in examples ( 16)-( 17). The RTs on the disambiguating (third) segment showed that, although monolingual native speakers of Spanish showed an NP1 attachment preference, the Spanish L2 learners took longer to read sentences that were disambiguated towards the first NP than the ones disambiguated towards the second. The results from the English L2 learners indicated only a trend for an NP2 attachment preference that was not statistically significant.

The hypothesis that L2 learners transfer ambiguity resolution strategies from their first to their second language cannot account for the English learners' behaviour, as one would have expected them to show a clear NP2 attachment preference. The English participants did not appear to have acquired the relevant Spanish processing strategy, either, as in this case they should have shown an NP1 attachment preference. Dussias (2003) accounts for her results from the English and Spanish learners in terms of Late Closure, which, given the cognitive pressure and memory load demands associated with housing two linguistic systems, is likely to be favoured by the processor. However, a possible alternative explanation -especially for the results from the Spanish learners -is that the participants' daily exposure to English has resulted in the adoption of native-like processing routines and has even shifted the attachment preferences in their first language (Dussias, 2001: 174 -75;[START_REF] Marinis | Psycholinguistic techniques in second language acquisition research[END_REF]. Such an explanation is in line with exposure-based processing models [START_REF] Macwhinney | Applying the competition model to bilingualism[END_REF]1997;2001;[START_REF] Mitchell | Exposurebased models of human parsing: evidence for the use of coarse-grained nonlexical statistical records[END_REF], which postulate that processing preferences are determined by the way temporary ambiguities have most frequently been resolved in the participants' past experience.

RC attachment preferences in English as a second language have been examined by [START_REF] Felser | The processing of ambiguous sentences by first and second language learners of English[END_REF], who conducted an off-line grammaticality judgement and an SPR task with advanced Greek-speaking and German-speaking learners of English. In the grammaticality judgement task, Felser et al. tested whether the L2 learners were able to accept sentences such as ( 14) and ( 15) as grammatical, and whether they were able to detect subject-verb agreement violations in such constructions. The results showed that the L2 learners' grammaticality judgements were similar to those of the native speakers. In the SPR task, Felser et al. investigated RC attachment preferences in sentences that contained complex NPs linked by the functional preposition of (see example ( 18)) and the lexical preposition with (see example ( 19)). The critical items were disambiguated towards either NP1 or NP2 attachment via number information on the auxiliary of the RC, as illustrated below:

18) The dean liked/the secretary of the professors/who/was (were)/reading a letter.

19) The dean liked/the professors with the secretary/who/were (was)/reading a letter.9 

The way the sentences were divided into segments is indicated by the slashes in ( 18) and ( 19).

The reading times on the disambiguating auxiliary showed that both L2 groups preferred to attach the RC to the second NP when this was headed by the lexical preposition with, whereas they showed no attachment preferences for either NP in the of-conditions. The native speaker controls, on the other hand, showed a clear NP2 attachment preference for both conditions.

Parallel results were found in off-line and on-line experiments on RC attachment preferences with L2 learners of Greek reported in [START_REF] Papadopoulou | Parsing strategies in L1 and L2 sentence processing: a study of relative clause attachment in Greek[END_REF]. The L2 learners in this study were native speakers of Spanish, German and Russian who were highly proficient in Greek. In this study an off-line grammaticality judgement task, similar to the one conducted by [START_REF] Felser | The processing of ambiguous sentences by first and second language learners of English[END_REF], was also carried out. The results showed no differences between the native speakers and the L2 learners. The participants' RC attachment preferences were investigated using an SPR task, in which the sentences were divided into five segments (as indicated in (20) below). The experimental items were disambiguated via gender information on the passive participle in the RC, and involved complex NPs that incorporated (morphologically expressed) genitives and the lexical preposition me ('with'), as illustrated in the following example: 20) O kirios idhe/ton psihiatro tis ithopiu (ton psihiatro me tin ithopio)/pu itan/kathismen-os (-i)/ston kanape. 'The man saw/the psychiatrist-MASC of the actress (the psychiatrist with the actress)/who was/sitting-MASC (-FEM)/on the sofa.'

Table 1 presents the mean RTs on the critical disambiguating (4th) segment. The results indicate that the Greek native speakers' RC attachment preferences were divergent in the two conditions. More specifically, an NP1 attachment preference was obtained in the genitive condition, whereas in the me ('with') condition there was a preference to attach the RC to the second NP. The L2 learners, however, behaved similarly to those in Felser et al.'s study in that they showed an NP2 attachment preference in the me condition but no preference for either NP in the genitive condition.

The results from Papadopoulou and Clahsen are elucidating for the question of whether L2 learners transfer processing strategies from their native to the second language. In similar constructions to the ones tested in this study, the L2 learners' first languages all manifest NP1 attachment preferences with functional (of-type) prepositions. However, neither L2 group showed any preference for either of the two possible attachment sites in Greek. This finding suggests that the participants in these studies did not transfer their L1 processing routines to the second language.

Furthermore, the highly proficient L2 learners in Felser et al. and Papadopoulou and Clahsen's studies did not show native-like parsing patterns, either. Specifically, Felser et al. and Papadopoulou and Clahsen found that L2 learners' RC attachment preferences differed from those of native speakers in the genitive or of-conditions. According to these authors, this difference is attributed to differences in the types of information native speakers and L2 learners use during on-line processing. They suggest that, although RC attachment preferences in L1 processing are influenced by both phrase structure and lexical information, L2 learners over-rely on lexical cues when parsing the L2 input. Felser et al. and Papadopoulou and Clahsen -following [START_REF] Gibson | Recency preferences in the human sentence processing mechanism[END_REF] and [START_REF] Frazier | Construal[END_REF] -assume that RC attachment preferences in the L1 are influenced by two structural strategies -Recency and Predicate Proximity -as well as by lexical/thematic considerations. The latter result in the NP2 attachment preference exhibited by native speakers and the L2 learners in both English and Greek when the complex NP preceding the RC contains a lexical preposition. In the of or genitive conditions, on the other hand, both NPs are equally available for RC attachment as they both belong to the same thematic domain. In this case, English native speakers show an NP2 attachment preference, in accordance with the Recency principle. In contrast, Predicate Proximity is assumed to be strong in Greek, thus favouring NP1 attachment. As far as L2 learners are concerned, however, because there are no lexical cues that could be used to help resolve the ambiguity in the of or genitive conditions, the learners do not make any commitment to either analysis. According to Felser et al. and Papadopoulou and Clahsen, such a result suggests that even highly proficient L2 learners, while able to use lexical information, might not employ structural information in on-line processing to the same extent as native speakers do. Moreover, the results from Papadopoulou and Clahsen's study argue against exposure-based models of parsing. Both the learners' first (Spanish, German and Russian) and second (Greek) languages show an NP1 attachment preference when the complex NP preceding the RC contains a functional preposition. Despite the (likely) predominance of the NP1 attachment pattern in the learners' L1 and L2 input, they did not show any preference for attaching the RC to the first NP. This implies that language exposure cannot be the sole factor affecting parsing decisions.

Finally, it is worth mentioning that the results from the last two studies indicate that there might be a developmental dissociation between the processing mechanisms and grammatical competence of L2 learners. This is so because the L2 learners examined in these studies showed a native-like command of the relevant sentences in off-line grammaticality judgements, that contrasted with their non native-like processing performance.

VI Conclusions

The results from the studies reviewed above provide some tentative but still far from definite answers to the research questions they pursued. First, with respect to the issue of whether L2 learners are able to achieve native-like ambiguity resolution patterns, most studies showed that the L2 learners were slower and less confident about their parsing decisions than the native speakers. This finding demonstrates that there are differences between L1 and L2 sentence processing that may be indicative of L2 parsing being less automatized than L1 processing (see also [START_REF] Favreau | Second language reading in fluent bilinguals[END_REF]1983;[START_REF] Segalowitz | Skilled reading in the second language[END_REF]Fernández, 2003).

Moreover, even though L2 sentence comprehension is similar to L1 comprehension in that parsing decisions in both the L1 and the L1 are influenced by lexical cues such as verb argument structure or thematic information, L2 learners nevertheless seem to employ different parsing strategies. In some studies, the differences between the native and the L2 speakers are evident in L2 learners' tendency to attach the ambiguous material locally, whereas in other studies they appear as a reluctance to make a reliable commitment to a specific parsing decision. L2 learners' processing patterns have been attributed either to their preference for applying Late Closure as a default strategy in order to avoid processing overload, or to their reduced ability to use structural information on line. To test whether Late Closure is a universal strategy also employed by L2 learners, we need to investigate different types of ambiguity with participants from different language backgrounds and proficiency levels. In order to further examine the hypothesis that L2 learners over-rely on nonstructural information when parsing the L2 input, it may be worthwhile investigating how contextual cues affect their parsing preferences, especially in the light of L1 processing studies whose results indicate that native speakers' initial parsing decisions cannot be reversed by discourse factors.

With respect to the issue of transfer of processing routines from the first language, the evidence available to date is rather scarce. Results from several studies of learners' RC attachment preferences suggest that parsing strategies are not transferred from the native to the target language (but, for different outcomes, see Frenck-Mestre, 2002; this issue). No doubt more studies are needed; these studies should also help elucidate how processing strategies develop during the course of L2 acquisition, an issue that has not been addressed by the studies discussed in this article.

Another interesting finding obtained in several studies of L2 ambiguity resolution is that L2 learners' off-line grammatical knowledge of certain constructions does not necessarily imply that they are able to process these constructions in a native-like way. Such findings also indicate the need for further studies comparing L2 learners' grammatical competence and their processing behaviour. Some researchers have suggested that the non-native-like behaviour observed in several L2 acquisition studies should not necessarily be attributed to the UGaccess issue, but instead might reflect processing difficulties (see, for example, Juffs, 1998b: 422). However, the questions of how the L2 learners use their grammatical knowledge when parsing the L2 input, and whether their non-native-like performance is due to different parsing strategies rather than to different underlying grammatical representations as compared to native speakers' require further investigation.

The role of the exposure to the second language has been tackled by some studies, but the results are rather inconclusive. One set of findings suggests that the daily exposure to the L2 might have an influential role on the processing routines used, whereas another set argues against it. As Dussias (2003) notes, in order to further explore the role of exposure to L2 processing it would be useful to examine L2 learners who actually live in a predominantly L2 environment, vs. people who do not. A comparison between these two groups might shed light on this issue.

With respect to sentence processing models, the findings from the L2 studies on ambiguity resolution point to two directions. The first one is that parsing decisions are affected by lexical/thematic cues. The second one is that processing strategies like Minimal Attachment and Late Closure (or Recency) do not seem to apply universally. These two points remain unresolved in L1 sentence processing, too. Research in the area of L2 parsing could provide useful evidence to clarify these issues.

A final comment needs to be made with respect to some methodological issues. Although most of the L2 learners who participated in these studies are reported to be highly advanced, the way the participants' proficiency level was measured varies from study to study. This might have resulted in participants with different degrees of proficiency being grouped together, or in unbalanced comparisons. Moreover, there are differences in the way L2 ambiguity resolution patterns were measured. For example, some studies have used grammatical disambiguation, whereas others have used pragmatic disambiguation. In some studies the ambiguity was not resolved until the very end of the sentence, whereas in others it was resolved comparatively early. While in some studies sentence segments were presented in a word-by-word fashion, others used phrase-by-phrase presentation. Such methodological issues have long been known to play a role in L1 ambiguity resolution research, and may well have contributed to the divergent results reported in this article. Hence, I think that this is an additional reason for continuing to investigate L2 ambiguity resolution using a variety of experimental techniques before any firm conclusions can be drawn with respect to the processing strategies employed in the L2.

  2) a. Main clause reading: [IP [DP [D the] [NP elephants]] [IЈ [I] [VP squeezed]] b. Reduced relative clause reading: [IP [DP [D the] [NP [NP elephants] [IP [PRO] [IЈ [I] [VP squeezed]]]]]

Table 1

 1 Reaction times on the disambiguating segment

	Conditions	Native speakers	Spanish	German	Russian
		of Greek	participants	participants	participants

For bilingual sentence processing, see[START_REF] Dussias | Sentence parsing in fluent Spanish-English bilinguals[END_REF] Fernández, 2003. 

For further information on eye-tracking experiments in the L2, the reader is referred to Frenck-Mestre (this issue). A brief summary of the cross-modal priming paradigm and its application in antecedent reactivation studies can be found in[START_REF] Marinis | Psycholinguistic techniques in second language acquisition research[END_REF].

 4 In the psycholinguistic literature, the term 'garden-path' effect refers to the processing disruption caused by a reader's or listener's realization that their initial analysis was wrong, forcing them to backtrack and reanalyse the sentence. In on-line experiments, this effect is evident from elevated RTs on the regions that force reanalysis.

[START_REF] Frenck-Mestre | Syntactic ambiguity resolution while reading in second and native languages[END_REF] have also investigated the subject/object ambiguity in L2 learners of English and French. However, as their study used the eye-tracking methodology, their results are not reviewed here. The reader is referred to Frenck-Mestre (2002; this issue) instead.

Notice, however, that only very strict syntax-first parsing models would predict garden-path effects even with intransitive verbs. Thus far such an effect has been obtained in studies with English native speakers[START_REF] Mitchell | Lexical guidance in human parsing: locus and processing characteristics[END_REF] and children[START_REF] Traxler | Plausibility and subcategorization preference in children's processing of temporarily ambiguous sentences: Evidence from selfpaced reading[END_REF].

For an extensive review of parsing models that aim to account for the RC attachment preferences, see[START_REF] Cuetos | Parsing in different languages[END_REF],Fernández (2003), and[START_REF] Papadopoulou | Cross-linguistic variation in sentence processing: evidence from relative clause attachment preferences in Greek[END_REF], among others.

See[START_REF] Frenck-Mestre | An on-line look at sentence processing in the second language[END_REF] this issue) for eye-tracking experiments on RC attachment preferences with learners of French.

The order of the two NPs was reversed in the with conditions to make the sentences sound more natural in English (for more details on this issue, see[START_REF] Felser | The processing of ambiguous sentences by first and second language learners of English[END_REF].
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