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Presenter
Presentation Notes
I'll start with an overview of what happens when you listen to speech, or to non-native speech, during the process of categorization. The acoustic input is categorized and results in the surface form of what you heard.

If what you hear doesn't match very well your first language sound structure, the perceptual system will make adjustments: in the Japanese case, both "ra" and "la" inputs would result in the same surface form after categorization. 

For spanish who listen to catalan mid vowels e E, we also see some adjustments: Spanish doesn't distinguish those 2 vowels, and listeners therefore categorize them as one. Catalans do not: They maintain the contrast at the phonetic form level. 

These adjustments show that the input gets assimilated to the phonetically closest segment available in your category inventory. 

This L1 inventory is acquired early and bottom-up, and is not very plastic in L2. It is very difficult to acquire new categories in L2 and to modify categorization patterns. 
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Lexical Lexical encodingencoding for L2 for L2 wordswords
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Presenter
Presentation Notes
Now look at what happens a level higher between the phonetic form and the underlying form (= lexical representation): 

traditionally, it is assumed that the categories you encode in the phonetic form are the BUILDING BLOCKS of your lexical representations (this is what normally happens in L1 acquisition). There is a sort of one-to-one mapping assumed from the categories in the phonetic form to the lexical representations.



For Spanish, what this means is that they have only ONE CATEGORY AVAILABLE to encode catalan words that use those two mid vowels. So minimal pairs might GET STORED as homophones  

This has been argued by Pallier et al. 2001, for vowels; for consonants, and the same mechanism + consequences at the lexical level are assumed for stress, phonotactics, basically: ANY Dimension that you do not encode in the phonetic form.  
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In In anotheranother case, case, howeverhowever
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Presenter
Presentation Notes
HOWEVER, recent results by Weber and Cutler 2004 for dutch indicate that IN A SECOND LANGUAGE, lexical contrast is possible, 

even though categorisation does not allow for a stable distinction at the phonetic form level. 



So this raises the question of the nature of the relationship between both acquisition steps in L2



Is the one-to-one mapping view also valid for L2 acquisition ? Or are those two levels dissociated? 
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Four combinations

+ targetlike Category
+ Lexical Contrast

– targetlike Category
+ Lexical Contrast

+ targetlike Category
– Lexical Contrast

– targetlike Category
– Lexical Contrast

Native speakers Weber & Cutler 2004

Hayes-Harb & Masuda 2008

L1 acquisition

Perceptual learning

Pallier et al. 2001

Ota et al. 2009

Presenter
Presentation Notes
There are four logical combinations: 

Native speakers of course do have the categories in place, along with the lexical contrast. 

2) the initial state of L2 acquisition for a new sound might be no category (not targetlike), and no lexical contrast. 



3) Acquisition steps then can be two-fold: either the category precedes the lexical contrast (likely what happens in L1) or it does not. 



Note that the possibility of having the category but not the lexical contrast would be the „traditionally assumed“ view – which comes from L1 acquisition. This view is being challenged by findings like those by Weber and Cutler. 



The question here is really: does L2 acquisition proceeds differently from L1, and are those two acquisition steps dissociated?
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Is there a dissociation between 
both levels in L2?

• Closer look at the link between category 
learning and lexical encoding in a second 
language

• 2 groups of learners of French
• 2 experiments:

– Examine categorization performance
– Look at the form of lexical representations 

Presenter
Presentation Notes
We intend to take a closer look at the link between category learning and lexical encoding in a second language. 



To do this, we test learners of French at 2 proficiency levels,

And 2 differeent tasks, one examining the categorization performance, and the other that looks at the form of lexical representations. 
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THE EXPERIMENTS

Presenter
Presentation Notes
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late learners of French
Advanced learners

Residence in France (6 mo. ~ 3+ years)
min. 8 semesters of French

Intermediate learners
no long exposure  in France/French 
speaking country; 
max. 4 semesters of French

native speakers (control)
French (knowledge of English)

American English (no French)

Methods and participants
ABX

– 19 advanced
– 19 intermediate
– 8 French natives
– 13 ‚monolinguals‘

Lexical Decision
– 19 advanced
– 19 intermediate
– 8 French natives

Presenter
Presentation Notes
In order to investigate these questions, we examine categorization performance in an ABX task, 

together with an experiment of  lexical decision with repetition priming, allowing to look at the form of lexical reprentations, and see whether a lexical contrast is present. 



Learners of French

Native speaker controls
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FRONT ROUNDED 
VOWELS

Stimuli:

[y]
[o][oe]
[u][i]

[]

Presenter
Presentation Notes
We focus on French front rounded vowels [y] and [oe]. Those are absent from the English inventory, and are known to pose problems for second language learners of French
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Presenter
Presentation Notes
This is the acoustic data of the stimuli we used in the categorization experiment. They show that they don‘t overlap too much, but the 9-O distance is still less than for u-y, when we look at the mean values.  



It may seem that paying attention to F2 could be more successful for distinguishing the mid vowels than for distinguishing the high vowels: There is a larger (but irrelevant) variability in F2 for the high vowels that is not so clear in the mid vowels (thinner F2 variability). The opposite is true for F1.
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Category acquisition

• High phonetic variability for [u] in English (across 
contexts), which overlaps the [y]-[u] distribution 
in French, makes acquisition of the contrast 
difficult
– confusion of [y] with [u] is strongest in coronal contexts, 

and much less in labial (Levy and Strange 2008, Flege & 
Hillenbrand 1984, Gottfried 1984, Flege 1987) 

– generally less confusion of [i] with [y]
• Similar pattern is predicted for []-[œ]

– Mid-vowels could be harder to discriminate due to the 
narrower vowel space

– However, categorization might be easy if [œ] is associated 
with a rhotic sound [] in English (Kingston 2003), while [] 
is mapped onto AE []
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192 randomized trials:192 randomized trials:

16 control 8 i/e + 8 cons.

16 high u/y

16 mid /oe

Exp 1: ABX on [u]-[y] and []-[œ] 

A B B
A B

time

A
S1 S2 S3

Response:Response: 
A or BA or B

female voice 1female voice 1 female voice 2female voice 2

Conditions:Conditions:

controlcontrol: : sun vub, tid ted

highhigh:  :  mub myb, tud tyd

midmid:: mb mœb, td tœd

Presenter
Presentation Notes
Our first experiment is a phonological ABX categorization task. The principle is that listeners hear 2 different stimuli, then a third one (either A or B, but in a different voice).

They have to mentally compare the third one to the first two A and B, and indicate whether they think it‘s more like A or more like B. 



We distinguish 3 conditions: 

a control condition (contrasting consonants, or vowels like i – e)  

 a HIGH condition, contrasting the high vowels u-y

 a MID condition, contrasting the mid vowels o-oe



EXAMPLE!



Each condition has 16 trials, with four different orderings (ABA, ABB, BAB, BAA)
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All groups 
have higher 
errors on the 
midmid vowel 
contrast

But note the 
scale: below 
50%

• Both learner groups differ from the native speakers on all 
experimental vowel pairs, but not on the control. 

• Intermediate and advanced groups are not significantly different 
on any vowel pair (p > .1 in all cases).

Presenter
Presentation Notes
The natives are the continuous line,

 advanced : fine dotted line

 beginners: bold dotted line



We see that all three groups have a very low error rate on the control condition. 



Natives also : low error also on the high condition, and a higher error rate on the mid condition. 



The advanced learners : very much like the beginners



They both have significantly more errors than the natives on both high and mid conditions. 
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Summary: Phonological ABX

• Learners: small error rate for [[uu--yy]] (12%)

• Performance overall worse for [[--œœ]]
– Establishing this category seems most 

difficult for both learner groups

• Seemingly persistent errors: 
– Intermediate and advanced learners are notnot 

different from each other, and both differ both differ 
from the natives

Presenter
Presentation Notes
For the *learners*: Small error rate globally
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Experiment 2: Lexical Decision

• Method (see Pallier et al. 2001)

– Speeded auditory Lexical decision („real word?“)
– Word pairs separated by 8 – 20 items in between

– Facilitation (RT) on conditions „samesame“ vs. „minimal pairminimal pair“

• Stimuli (words + nonwords)
– 40 test words: 5 pairs for 4 different contrasts :

• i-y , u-y ,-œ
 

E oe
– 40 nonwords (similar to the test words)
– 180 fillers
– Counterbalanced in 4 lists (aa – bb – ab – ba)

Presenter
Presentation Notes
I‘ll explain the method for lexical decision with repetition priming. 

It‘s an AUDITORY lexical decision task where people listen to a list, and answer for each item whether or not it‘s a real existing word. 

The list is made up of fillers and test words and nonwords. 

Test words are organized in pairs, and they are separated by 8 to 20 items from each other in the lists. 

We measure the RT on first member of the pair, and compare it to the RT on the second member of the pair. 



We have 2 pairing conditions: SAME or MINIMAL PAIR. 

In the condition „SAME“, a given test word is paired with itself (further down the list). In this case, it should be faster to respond whether it‘s a word or not, because it has been encountered before [Arrow: this is what we see here, there is a reduction (priming) in reaction time]. This is the repetition priming. 



In the condition „MINIMAL PAIR“, a test word is paired with a minimal pair – for the contrasts i-y, u-y, or o-oe that we look at here. In this case, the answer should take as long as for the other pair member, because both are actually not the same words (here, we see that the answer took the same time for both members of the pair in this condition). 

Our stimuli consist of test words and nonwords, paired with either themselves (aa – bb), or with a minimal pair like „vie – vue“ (ab – ba). 
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Exp 2: Repetition priming on minimal 
pairs

Mean reaction times for 
catalan-specific contrasts 
[e-] and [o-]
by early bilinguals:
Catalan-dominant (a) 
vs. 
Spanish-dominant (b)
(Pallier, Colomé, and 
Sebastián-Gallés 2001)

Priming 
Priming !! 

Presenter
Presentation Notes
Now, this was the basic effect. 

We are interested in a special effect on the minimal pair condition, what we call „spurious homophony“

(Pallier and colleagues. We have designed our experiment in the same way.)



They looked at Catalan-specific contrasts [e-E] and [o-O], in early bilinguals, either catalan dominant (the contrasts are in their „L1“), or spanish dominant (the contrasts are _not_ in their dominant L1). 



What we see here is that both groups have the regular repetition priming on the „same“ condition. In the minimal pair condition, both groups differ: the catalan dominants do not have any facilitation (priming) on the minimal pair condition, but the spanish dominant have a priming. 



This is interpreted as them having encoded both members of the minimal pair as actual repetitions, as if they were repetitions of each other (and therefore the priming). This is a „spurious“ homophony. This effect is what we would interpret as absence of a lexical contrast. 

MINIMAL PAIR CONDITION:

Both bars equal = lexical contrast,

2nd bar smaller = no lexical contrast. 
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Results for [i-y] (control)
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Presenter
Presentation Notes
So let see our results for the i-y contrast, which we qualify as „control“, because there should be no confusion between the two. 

The natives behave as expected: they have significant priming on the condition SAME.

In the condition „MIN PAIR“, the time advantage between the first and second presentation is gone, precisely because both words are minimal pairs. 



Both learner groups show a very similar pattern of results: They have the expected repetition priming for the condition SAME (in both cases, it is significant), but not for the condition MIN PAIR. In both cases, the difference is not significant.
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Results for [u-y]
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Presenter
Presentation Notes
For the u-y contrast, we obtain again the same behavior from our natives, with the repetition priming on the condition SAME, but no priming effect on the condition MIN PAIR. 

The advanced behave like the natives! Even on the condition MIN PAIR, they don‘t show any RT advantage. They do not experience any spurious homophony on this difficult contrast! 

The beginners, however, on the condition MIN PAIR, do show evidence of spurious homophony: They have a strong facilitation for minimal pairs on the second presentation. This indicates that their processing system treats those words as homophones. 
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Results for [-œ]
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Presenter
Presentation Notes
For the third contrast of interest here, we again obtain the expected behavior from the natives. The advanced as well as the beginners behave alike on this contrast. None of them shows any evidence of spurious homophony. This shows that all groups have established a lexical contrast for [o-oe]. 
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Summary
• Condition samesame elicits priming in all contrasts for 

all groups
• For the control contrast [i[i--y] y] 

– All three groups behave alike: no priming on 
minimal pair minimal pair condition

• => no sign of spurious homophony for this contrast
• For the test contrast [u[u--y] y] 

– Advanced = Native speakers : no priming
– Intermediate: significant priming on minimal pairminimal pair 

condition
• For the test contrast [[--œœ]]

– All three groups behave alike, and do notnot show 
priming on the minimal pairminimal pair condition

Presenter
Presentation Notes
Intermediate encode the high vowels [u-y] interchangeably in their lexical representations 



Advanced learners have « overcome » the priming effect for the high vowels [u-y]
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General summary
• However, both learner groups are not different on 

the ABX task
– Error rate is small, but significantly higher than the natives

• Advanced learners are like the native speakers in 
the lexical decision, even though they are like the 
intermediates on ABX
– They establish lexical contrasts « regardless » of their 

performance in ABX – without experiencing any benefit at the 
level of categories

• Intermediate learners, despite rather good 
categorization of [u-y], experience lexical 
homophony
– Conversely, they have lexical contrast for the categories which 

are most difficult to discriminate…… (o-oe)
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Dissociated mechanisms

• For both learner groups, it seems that 
establishing a lexical contrast is possible
– for both [u-y] and [o-oe] in case of the 

advanced
– only for [o-oe] in case of the intermediate

• ...even if category „robustness“ remains 
limited.... Indeed, both groups are not not 
target liketarget like at the categorization level
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Weber & Cutler 2004

Hayes-Harb & Masuda 2008

Our results

+ targetlike Category
+ Lexical Contrast

– targetlike Category
+ Lexical Contrast

+ targetlike Category
– Lexical Contrast

– targetlike Category
– Lexical Contrast

Native speakers Advanced [u-y] + [o-oe] 
Intermediate [o-oe] 
(PRESENT DATA)

Training studies

L1 acquisition

Pallier et al. 2001

Ota et al. 2009
Intermediate [u-y] 
(PRESENT DATA)

Presenter
Presentation Notes
Our results show that we observe the absence of lexical contrast in the absence of target-like category. 



We also find some evidence for the case where lexical contrast can exist in the absence of target like categorization. 



We do not find the case where targetlike categorization would precede lexical contrast. It remains to be seen whether this case is at all possible in second language acquisition
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L2 phonological acquisition

• Proceeds differently from first language 
phonological acquisition

• Converging evidence towards dissociated 
mechanisms :
– Category acquisition
– Formation of contrastive lexical representations

• Lexical contrast does not always result in a 
benefit at the level of categories in L2 acquisition

• What are the mechanisms that allow development 
of lexical contrast in absence of robust sound 
categorization?

Presenter
Presentation Notes
1 + 2 : our claim

4: Outstanding issues
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Presenter
Presentation Notes
Boxes are processes, bubbles represent storage. So you perform phonetic decoding using the stored knowledge about categories. The representation that comes out from the box is a phonetic representation, which may be further modified if needed. Current models – however – tend to stop at the level of single phonological categories. The implicit assumption is that if you do not acquire well the categories of L2, your lexicon will remain deficient.

But current models do not explicitely address the way words are encoded/represented in the lexicon. 
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Presenter
Presentation Notes
According to current models, if you do not acquire well the categories of L2, your lexicon will remain deficient.



Lexical Lexical encodingencoding
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orthographic 
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metalinguistic
knowledge

Presenter
Presentation Notes
If you do not acquire well the categories of L2, your lexicon will remain deficient.

For encoding „faithful“ lexical representations, one possibility presented is to appeal to metalinguistic representations, which could feed information into lexical representations. 
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Presenter
Presentation Notes
They allow establishing a lexical contrast, even though this contrast is not present at lower levels of processing, such as during categorization.
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Presenter
Presentation Notes
Another possibility is what we have called the DMAP (Direct mapping from acoustics to phonology)

In this model, the phonological grammar for L2 can be learning directly from the acoustic/phonetic cues that are in the signal, „short-cutting“ the L1 categories, which are seen here as separated from lexical acquisition. 



DMAPDMAP

Consonants 
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DecodingDecoding
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Decoding
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Phonological 
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words 
forms

Americans

|y, u|
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knowledge

Presenter
Presentation Notes
In this model, the phonological grammar for L2 can be directly learning from the acoustic/phonetic cues that are in the signal, „short-cutting“ the L1 categories, which are seen here as separated from lexical acquisition. 

Both categories are now licensed at the level of the phonological grammar, even though categorization may still be deficient.

The way phonological grammar learns to licence something that was „illegal“ at the beginning (in terms of a feature combination) needs exposure to input.   
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Presenter
Presentation Notes
Acquisition at the lexical level is modulated by the phonological grammar (by what the phonological grammar licenses). So the encoding into lexical representation of both categories is straightforward, a result of licensing in the phonological grammar. 

This is what would also explain the dissociation seen in categorization experiments vs. the lexical encoding (where we see NO categorization, YES lexical contrast).

The way phonological grammar learns to licence something that was „illegal“ at the beginning (in terms of a feature combination) needs exposure to input.   
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Presenter
Presentation Notes
(The way phonological grammar learns to licence something that was „illegal“ at the beginning (in terms of a feature combination) needs exposure to input.)   

Maybe with more exposure, this could „feedback“ downwards to the consonants and vowels... 

And there is still the possibility taht orthographic codes and metalinguistic knowledge also influence the lexical learning. The model will not necessarily make these relationships impossible, it shows that they are not necessary – not the only explanation possible – even though they may play a role. They are sometimes insufficient to explain dissociations, such as in our data. 
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