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University students often report making significant advances in their second language (L2)

ability after immersion in a nonnative language through study abroad. The degree to which

late L2 learners can become nativelike in terms of L2 performance and brain processing

is unclear in second language acquisition research. The link between L2 proficiency and

learning context has been characterized in previous research, yet the role of learning ex-

perience in attaining nativelike brain processing of L2 remains to be elucidated. This study

contrasts learners with advanced French proficiency who have attained this level with no,

little, ormore immersion experience through study abroad. By using empirical neurolinguistic

techniques, I investigate the impact of immersion versus classroom experience on second

language processing. Participants were advanced learners of French who are separated into

groups based on amount of immersion experience. Participants read sentences in French,

which were either correct or contained a subject-verb agreement error. These errors were

of two types: either silent (written but not pronounced) or phonologically realized (written

and pronounced). Using electroencephalography (EEG), I monitored the brain’s electrical

activity during the sentence-reading task. The subsequent event-related potentials (ERPs)

provide insight into howFrenchmorpho-syntax is being processed in the brain. By comparing

these ERP signatures among the three groups and to those of native speakers (as reported

by Carrasco-Ortiz and Frenck-Mestre 2014), I examine and interpret any differences in L2

processing. The results of this experiment replicate the finding that phonologically realized

errors elicit more robust ERP signatures as compared to silent errors. Further, I observed

a difference in L2 processing among the three groups: participants with more immersion

showed more native-like ERP signatures as compared to equally proficient participants

without such experience.
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1 Introduction

Does foreign language immersion in early adulthood change the brain? Learning one’s second

language (L2) after the critical period for language acquisition, defined here as post-puberty lan-

guage learning, creates unique challenges for the language student, often leading to less success

achieving the same level of proficiency as younger learners (Ullman, 2005). However, while late L2

acquisition can pose significant difficulties, it has been shown that late L2 university students can

achievenative-like processing, as revealedbyelectrophysiological data (Bowden, Steinhauer, Sanz,

& Ullman, 2013). Further, it has been demonstrated that late L2 learners can acquire (i.e. process

online like a native speaker) new grammatical elements that do not exist in their first language (L1)

(Foucart & Frenck-Mestre, 2012). This finding is contradictory to the assumptions made by the

Shallow Structure Hypothesis in which L1 and L2 processing differ in the depth of syntactic struc-

ture analysis (Clahsen & Felser, 2006). According to this hypothesis, second language learners

have a less detailed representation of complex and hierarchical grammar structures during com-

prehension which are more fluidly computed by native speakers. L2 may initially be processed in

the brain differently from L1. Hypotheses in the field differ as to whether extensive exposure and

ample practice in L2 can shift language processing in late learners to be more like native speakers

(McLaughlin et al., 2010; Osterhout et al., 2008).

These early differences in language processing are explained in one theory by differential re-

liance on separatememory systems, known as theDeclarative/Procedural (DP)Model of language

acquisition (Ullman, 2005). TheDPModel can be applied tomodes of language instruction (Figure

1). In traditional classroom exposure, students are explicitly taught words in L2 and often mem-

orize grammatical rules, primarily engaging declarative memory. Immersion experience, on the

other hand, relies on an implicit mode of instruction, ultimately pushing the learner to rely more

on procedural memory for processing grammar (Ullman, 2005). This raises the question if equally

advanced L2 learners continue to showdifferences in L2 processing based on the kind of language

instruction they have received (i.e. classroom alone versus with different amounts of immersion

exposure).

Figure 1

Declarative-Procedural Model: Memory systems posited to be most engaged for grammar learning by

instructional type.

To address this question, an accurate and thorough measure of proficiency must first be con-

ducted. Failure to use a reliable and standardized measure of proficiency among participants is

often a point of weakness in many studies of second-language acquisition (SLA) (Bowden, 2016;

Tremblay, 2011). Surprisingly, much of SLA research relies on current class level to characterize

proficiency, without attempting to test proficiency at the individual level. Some studies do assess

proficiency, yet rely on self-evaluations alone or non-standardized tests that make it difficult to

compare to other studies. Further, these tests often only examine one aspect of proficiency rather

than the scope of written and oral production and comprehension. In the present study, each par-

ticipant’s oral and written abilities in their L2 are assessed via standard means in addition to col-

lecting self-evaluations.
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Foreign language learners differ not only in their degree of proficiency but also in the types of

L2 language instruction theyhave received: classroomversus immersionexperience. Language im-

mersion is definedhere as study abroad experience inwhich students use L2daily. The importance

of study abroad experience for advancing L2 proficiency has been largely anecdotal with support-

ing evidence from proficiency measures (Ife, Boix, & Meara, 2000). However, there is little evi-

dence as to changes in brain processing that result from the type of linguistic input (i.e. more im-

plicit or immersion-like versus more explicit language instruction) on native-like brain processing.

The first study that explored the effect of language instructional mode on L2 syntactic processing

was conducted byMorgan-Short, Steinhauer, Sanz&Ullman (2012). Participants receiving explicit

and implicit instruction showed no difference in behavioral measures of syntactic processing, yet

electrophysiological data revealed a prominent difference in neural activity between groups. Only

the implicitly trainedgroupdemonstratedelectrophysiological signatures characteristic of L1, sug-

gesting that instructional mode plays a role in attaining native-like processing.

In addition to instructional mode, the present study builds on previous work examining the

effects of phonological cues in real-time processing of L2 syntax. Phonological cues, or informa-

tion coded by speech sounds, is rapidly and automatically processed. Phonological information can

serve as a useful tool for advanced L2 learners when learning verbal inflection, or how verbal mor-

phology, often realized as verb endings, is altered to convey tense or person (Carrasco-Ortiz &

Frenck-Mestre, 2014). In fact, phonological cues can enhance processing of morphological infor-

mation. In a study by Arteaga, Herschensohn, and Gess (2003), an experimental group who was

trained to attune to phonological form outperformed another group who had received traditional

orthographic input on a listening discrimination task.

The French language is a particularly interesting case to study the role of phonological cues in

processing syntax. French has a notoriously “opaque” orthography (Osterhout et al., 2008). Many

suffixes in French are phonologically silent, meaning that changes in orthography (i.e. spelling) are

notalwayspronounced. Regularpresent tenseverbs inFrenchareanexampleof thisphenomenon.

For example, changing fromfirst person singular to secondperson singular verb forms requires the

addition of an –s to the verb (e.g. je parle becomes tu parles). This change in orthography is not ac-

companied by a change in phonology. The absence of audible distinctions between different mor-

phological forms leads to frequent mistakes in written French (Carrasco-Ortiz & Frenck-Mestre,

2014).

Itmakes sense that the act of second-language learning is accompaniedby changes in thebrain.

At present, relatively little is known about the nature of these neural changes, the time during ac-

quisition at which they emerge, and the information these changes convey about L2 learning (Os-

terhout et al., 2008). One way to investigate brain processing of language is to measure transient

electrophysiological changes that occur in response to linguistic stimuli. These electrical changes

can bemeasured using a noninvasive technique, known as electroencephalography (EEG), by plac-

ing an array of electrodes across the scalp and analyzing the brain's electrical activity in response

to linguistic stimuli. When time-locked to stimuli of interest (e.g. a word), this activity is known as

the event-related potentials (ERPs). Importantly, ERPs are sensitive not only to observable behav-

ioral measures, but also to more subtle discrepancies between L1 and L2 that cannot be detected

purely through behavioral measures (Bowden et al., 2013).

Semantic andsyntacticmanipulationsof sentencestimuli havebeenshowntoelicit distinctpat-

terns in the ERP, referred to as ERP components (McLaughlin et al., 2010). Semantic anomalies, or

manipulations of word meaning, result in a centro-parietally distributed negative waveform in the

ERP data that peaks approximately 400 ms after the critical stimulus (i.e. the error) is presented.

This is known as theN400 component. Syntactic (grammatical) anomalies elicit a centro-parietally

distributed positive-going wave that appears around 600 ms after the error, known as the P600

(Osterhout et al., 2008).

The focus of the present study is on real-time processing of French grammar and the emer-

gence of a P600 component. The presence of a P600 is typical in L1 processing of grammatical

errors (McLaughlin et al., 2010). Native French speakers have been shown to consistently elicit

robust P600 signalswhenencountering subject-verb agreement errors (Carrasco-Ortiz&Frenck-
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Mestre, 2014; Frenck-Mestre, Osterhout, McLaughlin, & Foucart, 2008;McLaughlin et al., 2010).

Further, advanced French learners have also been shown to elicit P600s as a result of morphosyn-

tactic errors (Carrasco-Ortiz & Frenck-Mestre, 2014; Frenck-Mestre et al., 2008). While these

ERP components have been extensively characterized in French speakers, the impact of language

immersion versus traditional classroom exposure on brain processing of L2 French is a less under-

stood.

The present study aims to determine the extent to which advanced French learners are sensi-

tive to thepresenceofphonological cueswhenprocessing subject-verbagreementerrors. Further,

we investigate the effects of language immersion on neural processing. Since immersion learners

and traditional classroom learners receive different types of linguistic input and practice, and may

engage in different brain processing, weexpect to seedifferences in brain processing across exper-

imental groups, which vary in their degree of language immersion exposure.

2 Methods

2.1 Participants

Seventeen native English-speakers (5 males, 12 females) ages 18 to 34 years (mean age 21.9

years, SD 3.4 years) voluntarily participated in this study. Participants were right-handed with

normal or corrected-to-normal vision. All participants were classified as high-intermediate to ad-

vanced French learners, as determined by standardized proficiency measures (see below). Par-

ticipants had taken upper-level university French courses and were recruited based on their en-

rollment in these courses and recommendations by professors. All were “late” second-language

learners, with a mean age of acquisition of 14.9 years (SD 2.8 years). None of the participants had

been substantially exposed to other languages other than English in their daily life up to age 18.

There were three groups of participants, divided based on their degree of French language

immersion. For the no immersion group (N=5), participants had not been to a French-speaking

country and had learned French primarily through classroom instruction. The low immersion

group (N=5)were those studentswho had spent less than a semester abroad in a French-speaking

country (mean 1.6 months, SD 1.5 months). The high immersion group (N=7) had spent at least a

semester abroad (mean 10.3 months, SD 7.0 months). Participants were paid for their participa-

tion in this study and signed an informed consent statement. This study received approval by the

Institutional Review Board under expedited review. After the study, participants were debriefed

in full.

2.2 Materials

2.2.1 ProficiencyMeasures

A French language self-evaluation and two proficiency measures were used to determined L2

French proficiency. The language self-evaluation was the Common European Framework of Refer-

ence for Languages: Learning, Teaching, Assessment (CEFR) (Council of Europe, 2003). This frame-

work provides a self-assessment grid with six different levels, ranging from beginning (A1) to na-

tivelike (C2). The grid includes descriptions for each corresponding level for five different skills:

listening, reading, spoken interaction, spoken production, and writing. Participants circle the de-

scription that best fits their language ability for each of the five skills. Following self-evaluation,

participants took a cloze test in French developed by Tremblay (2011). The cloze test consists of

a news article in French wherein words have been omitted from the passage and replaced with

blanks. The participant writes the word that best fits the context and grammar of the sentence.

This test serves as an assessment of both reading comprehension and written proficiency (Trem-

blay, 2011). The cloze test was scored using an answer keywith acceptablewords. Each fill-in-the-

blankwasworth one point for amaximum score of 45. Participants also took the Elicited Imitation

Task (EIT). The French EIT was developed by Tracy-Ventura, McManus, Norris, & Ortega (2014).

It measures L2 oral proficiency, as it reflects L2 processing efficiency in both aural comprehension
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and oral production (Gaillard & Tremblay, 2016). This 9-minute task contains a series of French

sentences of increasing length and complexity that participants listen to and repeat back. This task

assesses the degree of automaticity in comprehension and production of the L2, given that sen-

tences are too long to simply “parrot” back (Bowden, 2016). Each repetition was scored from 0

to 4 according to a rubric, with 0 being silence, garbled speech, or minimal repetition (1-2 words)

and a score of 4 signifying exact repetition. Therewere 30French sentences total with amaximum

score of 120.

2.2.2 EEG Stimuli

French sentence stimuli were created following Carrasco-Ortiz & Frenck-Mestre’s study

(2014). The critical stimuli consisted of 90 present-tense, declarative French sentences, using

20 different regular verbs. “Regular” verbs were defined as those ending in –er and following

regular conjugation patterns. Subject-verb agreement errors were introduced in sentence stimuli

by mismatching the verb’s person agreement. Two types of verb anomalies were made, thus

creating three morpho-syntactic conditions. In the baseline condition, subject pronouns were

paired with correct verb tenses (e.g. “je passe”). In the phonologically-realized error condition,

grammatical subjects were followed by a verb with incorrect verbal inflection (e.g. “je passez”),

thus creating an error that would be audible if spoken. In the silent condition, the subject-verb

agreement error resulted from a change in spelling of the verb but was not accompanied by any

difference in pronunciation (e.g. “je passes”). Examples of the manipulations are shown in Table

1. Only singular person subjects were used (i.e. je, tu, il/elle). The “nous” (“we”) and the “vous”

(plural or formal “you”) were not included in the critical stimuli because any manipulation in verb

tense would generate a phonologically-realized error. The third person plural (“ils/elles”) was also

excluded to control for orthographic effects.

Sentence

onset
Correct

Incorrect,

phonologically

realized

Incorrect,

phonologically

silent

Sentence

End

Récemment

je passe passez (passons) passes
devant

le magasin.
tu passes passez (passons) passe

il/elle passe passez (passons) passes

Table 1

Sample of the three different sentence conditions (correct, incorrect and phonologically realized, and

incorrect and silent) for three different verbal persons used in critical stimuli.

Sentence length varied from five to tenwords. Critical verbs varied in their position within the

sentence, appearing from the second to the fifth word, but not as the last word in the sentence to

avoid sentencewrap-up effects. The 90 correct sentenceswere used as a base, fromwhich 90 cor-

responding silent error sentences and 90 phonologically-realized error sentences were derived,

for a total of 270 critical sentences. To ensure that each participant only saw one version of each

base sentences, three lists were generated such that each critical sentence was assigned a group

letter (A, B, or C) using a rotating Latin square design. Each of the three conditions possessed an

equal number of the three subject pronouns. Due to the lack of variety in the critical sentences,

which contained only three subject pronouns and regular –er verbs, 60 additional filler sentences

were incorporated into thestimuli. Noneof thefiller sentencescontainedmorpho-syntacticerrors.

Most of the verbs in the filler sentences were “irregular” French verbs, defined here as verbs end-

ing in –ir and –re. To balance out the overuse of the three singular pronouns in the critical stimuli,

filler sentences contained a higher proportion of plural person subject pronouns. The filler sen-

tences were distributed across the three lists (groups A, B, and C) in a pseudorandom fashionwith

no more than three of any same pronoun in a row and no more than four irregular verbs in a row.

Thefiller stimuliwere not analyzed in theEEGdata, but created a balance for correct and incorrect

verb conjugations across the entire set.
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2.3 Procedure

The present study was divided into two sessions. In the first, participants completed an in-

formed consent, a language background questionnaire, CEFR self-assessment, cloze Test, and EIT.

Scores on both proficiency measures--the cloze test and the EIT--were analyzed to determine the

reliability of the two assessments. Proficiency scores were also correlated with self-evaluations.

In the second session, participants completed the EEG portion of the study. EEG recordings

were taken while participants read sentences silently in French. Prior to the presentation of each

sentence, participants sawafixationcross for500ms. TheFrenchsentencestimuliwerepresented

on a computer monitor, one word at a time (Rapid Serial Visual Presentation, RSVP) via E-Prime.

Eachwordwasdisplayed for450mswith a150-msblank-screenbetweeneachword. At theendof

each sentence, participantswerepresentedwith a “?????” screenduringwhich theyused themouse

to respond via mouse-click as to whether the sentence was acceptable in French (Judgment Task)

before advancing to the next sentence.

EEG activity was recorded throughout the entire task from a 64-electrode WaveGuard cap

across the scalp with a sampling rate of 512 Hz. A common average referencing recording mon-

tagewas used so that potentials weremeasured relative to the average of all electrodes. Two elec-

trodes were used to monitor horizontal eye movements, and twomore electrodes for vertical eye

movements. The EEGdatawere re-referenced offline to the average of the left and rightmastoids

with a band-pass filter (0.1-30 Hz). Each epoch, or time frame of interest, occurred from 200 ms

prior to stimulus onset to 1000ms after stimulus presentation. Average ERPswere calculated and

trials with artifacts were removed from the dataset (mean percent rejection 2.8%, highest percent

rejection 10.8%).

2.4 Data Analysis

Proficiency data were scored following rubrics provided by the creators of the cloze test and

EIT. All sentences repeated in the EIT were transcribed by slowing down the audio presentation

using Express Scribe. Scores for each repeated sentencewere assigned based on transcribed sen-

tences and following the EIT rubric. Averages and standard errors of the mean were reported for

scores oneachof the proficiencymeasures. A two-wayANOVAwasperformed to analyze the vari-

ance in the proficiency data across the three groups for performance on the two proficiency mea-

sures. A correlation was performed on CEFR and cloze data to analyze the relationship between

these measures in each group.

AnANOVAwasalsoperformedfor thebehavioral judgmentdataduring theEEGsession. Mean

correct detections of syntactic errors on the Judgment Taskwere calculated, andone-wayANOVA

was used to analyze variance among the three groups on the Judgment Task. EEG data were pro-

cessed offline using MatLab. The grand average waveforms were plotted for each of the three

groups (no immersion, low immersion, and high immersion). Visual analysis of the grand average

ERP waveforms was used to examine the presence or absence of P600s. Additionally, scalp maps

wereplotted for the500-800ms timewindowcomparing thebaseline condition (i.e. correct verbal

inflection) to the two syntactically incorrect conditions (i.e. phonologically-realized verb error and

silent verb error). This time window was chosen based on visual inspection of the grand average

waveforms and on previous research. These two anomalous conditions were analyzed on sepa-

rate scalpmaps. Scalpmapswere used to visualize the overall difference in ERPs betweenbaseline

conditions and error-containing sentences across the scalp during the specified time window.

3 Results

3.1 Proficiency data

We first ensured that each participant possessed a high-intermediate to advanced proficiency

level in French. The criterion for this level of proficiency was based on written proficiency perfor-

mance on the cloze test. A minimum score of 13/45 was accepted, and all participants met this
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criterion. We then correlated scores reported on the CEFR self-evaluation to actual performance

on the written proficiencymeasure, the cloze test. A positive correlation between self-ratings and

cloze test scores was observed for the low immersion group and especially for the high immersion

group (Figure 2). However, no such relationship was observed for the group without immersion.

Figure 2

Correlation between self-rating and cloze test: CEFR self-ratings correlated with the cloze test scores for the

two immersion groups, but no such correlation was observed in the no immersion group.

For all participants, weplottedEIT scores versus cloze test scores to see if therewas a relation-

ship between oral andwritten proficiency in our cohort. Weobserved a positive linear relationship

between the two proficiency measures (Figure 3). This suggests that both the EIT and cloze test

provide a reliable test for language proficiency.

Figure 3

Correlation between proficiency measures: A linear relationship was observed between the Close Test and

EIT scores.

We analyzed proficiency scores by group to see if there were any discrepancies in language

proficiency across participant groups (Figure 4). Mean proficiency scores for each of the three

groups were similar for the cloze test. The no immersion group showed descriptively lower oral

proficiency (EIT 32.8%) compared to the low and high immersion group scores (49.0% and 56.2%,

respectively) although this difference was not significant (p = 0.31).
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Figure 4

Proficiency Scores: Mean cloze test and EIT scores were calculated for each of the three groups.

3.2 Behavioral data

Mean scores for each of the three groups on the Judgment Task were reported (Figure 5).

Descriptively, the high immersion group outperformed the low immersion group (91.8% versus

87.9%), and the low immersion group outperformed the no immersion group slightly (85.5%). A

single-factor ANOVA yielded no significant differences in Judgment Task scores across the groups

(p = 0.72).

Figure 5

Judgment Task Scores: Average scores on sentence judgment task for each of the three groups, reflecting

correct detections of grammatical errors in French stimuli.

3.3 Event-related potentials

Grand averagewaveforms are shown for each of the groups (Figures 6-8). Visual inspection of

the resulting ERPs at selected electrode channels revealed the emergence of a P600 component

for the low and high immersion groups, but not for the group without immersion experience.
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Figure 6

High Immersion ERPs: Grand mean averages for English L1-French L2 learners (high immersion group) as a

function of verbal inflection condition and electrode site.

Figure 7

Low Immersion ERPs: Grand mean averages for English L1-French L2 learners (low immersion group) as a

function of verbal inflection condition and electrode site. Note: CP2 not reported due to noise.

PURSUIT 41 Volume 8, Issue 1



Figure 8

No Immersion ERPs: Grand mean averages for English L1-French L2 learners (no immersion group) as a

function of verbal inflection condition and electrode site.

Grand average voltage maps were generated for the two of the three groups reflecting dif-

ferences in voltage across the scalp between the correct/baseline condition and each of the two

anomalous conditions (Figures 9-10). Scalp maps are displayed only for the two groups (high and

low immersion) who appeared to show a difference in baseline versus anomalous conditions. The

scalpmaps were generated by subtracting the voltage on the correct condition from that of either

the phonologically-realized error condition or the silent error condition. The time interval from

500-800 ms was used, selected based on visual analysis of ERPs and where there appeared to be

the greatest difference between baseline and error conditions. Due to time constraints, statistics

were not run.

Figure 9

Scalp Maps for High Immersion Group: Scalp maps generated based on the difference in electrical potential

between correct/baseline and the two error conditions from the time interval 500-800ms.
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Figure 10

Scalp Maps for Low Immersion Group: Scalp maps generated based on the difference in electrical potential

between correct/baseline and the two error conditions from the time interval 500-800ms.

4 Discussion

This study examined event-related potentials resulting from French syntactic errors in three

groups of advancedFrench learners. Groups varied in level of foreign language immersion, defined

here as study abroad experience. Experience ranged from no immersion (participants who had

never spent time in a French-speaking country) to high immersion (participants who had spent at

least one semester abroad, mean 10.3 months). Participants in the three groups scored similarly

on proficiency measures and on the judgment task during the EEG session. However, preliminary

visual analysis of ERPs suggests differences in processing of French syntax across the groups.

Consistent with previous ERP research on L1 and L2, syntactic violations elicited a character-

istic P600 component for the high and possibly the low immersion groups. Syntactic violations

consisted of manipulations in subject-verb agreement error, created both phonologically-realized

and silent errors. For both the low and high immersion groups, results from Carrasco-Ortiz &

Frenck-Mestre (2014) were replicated. The phonologically-realized subject-verb agreement er-

rors elicited more robust ERP signatures as compared to the silent condition, in which verbal in-

flection was altered in orthography but not in pronunciation.

The no immersion group did not follow this pattern. Visual analysis of the ERPs for the no

immersion group did not show the presence of a P600. Since the three groups showed similar

French proficiency levels and similar scores on the judgment task during EEG, I attribute this ab-

sence of the P600 component as possible evidence for differences in online processing of French

grammar in classroom-only learners versus those that receive language immersion L2. Because

P600s are reliably elicited in L1 speakers (Bowden, Steinhauer, Sanz, & Ullman, 2013; Carrasco-

Ortiz & Frenck-Mestre, 2014; Foucart & Frenck-Mestre, 2012; Frenck-Mestre et al., 2008), the

emergence of a P600 in advanced L2 learners is indicative of amore native-like brain processing of

L2.

These results are supported by ERP scalp maps for the two immersion groups. For the time

windows examined (500-800 ms) there appear to be differences in scalp distribution of the P600

across the scalp when subtracting baseline voltage from error conditions. For the high immersion

group, a more centro-posterior effect is observed for the phonologically-realized error as com-

pared to the silent error condition. The scalp map for the silent error appears to bemore frontally

located. The centro-posterior activation is more characteristic of a P600 component. The low im-

mersion group showedmorewidespread activation in the posterior part of the brain. Further data

collection is needed to determine whether this pattern of activation is suggestive of P600 compo-

nents.
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Previous research on the effect of learning context in foreign language learning has revealed

similarERPresults to thepresent study. RelativelyadvancedL2artificial language learnerswhoen-

countered word-order violations revealed P600 only in an implicitly-taught group. No effect was

observed in the explicitly-trained group (Morgan-Short et al., 2012). Implicit training maps onto

immersion experience in the present study, whereas explicit trainingmimics the type of instruction

encountered in a classroom setting. A key difference between our study and Morgan-Short et al.

(2012) is that our implicit/immersion group has also received classroom exposure (i.e. explicit in-

struction). It is unclearwhat roleprior explicit instructionplays inultimateattainmentof native-like

brain processing of L2.

The novelty of the present study is the finding that language immersion appears to have an

impact on online processing of French grammar, as revealed by ERPs. Further, as time spent in

immersive L2 settings increases, an increase in the degree of native-like processing was observed,

as demonstratedbymore robust ERP signatures in the high compared to the low immersion group,

evengivena lackof proficiencydifferencesbetweengroups. Finally, phonological cuesenhance the

P600 effect for advanced French learners in the low and high immersion group. More robust ERP

signatures were present for the phonologically-realized verb violations as compared to the silent

verb violations.

Further statistical analysiswith ERPdata is needed to confirm the significance of these ERP re-

sults beyond visual analysis. Secondly, the relatively small sample size (N=17) necessitates further

data collection todeterminewhether this trend is observed in larger cohorts. An interesting future

direction would be to look at the effects of other syntactic manipulations and whether immersion

learners are processing differently from classroom learners. This could include syntactic elements

in L2 that do not exist in L1, such as grammatical gender for our English L1-French L2 speakers.

Additional research could look at individual differences in second languageprocessing, such as, dif-

ferences in language background and time since immersion experience. Finally, the present study

would benefit from further analysis of the EEG data, including a characterization of all ERP com-

ponents present, not just the emergence of P600, as well as statistical analyses of ERP effects.

This research examining the effect of language immersion on late language learners could im-

pact the way university foreign language curriculum is framed. If future studies corroborate the

finding that language immersion leads to more native-like brain processing of L2 in university stu-

dents, efforts on the curricular level could be made to either emphasize the importance of study

abroad for university foreign language learners or incorporate language immersion (i.e. amore im-

plicit instructional mode) into the classroom setting.
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