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Séance d’affichage 1 Poster session 1 

1a. Compétence et performance 1a. Competence and Performance 

1a1. Georgie Columbus, Marilena Côté-Lecaldare, Katja Häuser and Debra Titone.  

INDIVIDUAL DIFFERENCES IN EXECUTIVE CONTROL RELATE TO NOVEL AND FAMILIAR METAPHOR 

PROCESSING: AN EYE MOVEMENT STUDY OF SENTENCE READING 

Metaphors are traditionally viewed as novel elements of figurative language (e.g., The paper was a gem), 

which are cognitively-demanding to comprehend, given the incremental compositional and conceptual 

analysis required. However, frequent metaphorical extensions of words can also become stored in memory, 

and thus may also be understood using a less cognitively-demanding direct retrieval process. Few studies 

have investigated how individual differences in executive control relate to on-line comprehension of 

metaphors as a function of familiarity or contextual support. To investigate this, 40 native English speakers 

read sentences containing literal or metaphorical uses of verbs, with or without contextual support. We 

focused on how long readers viewed the verb, the whole metaphor region and the region following the 

verb. This allowed us to construct a time-course of metaphor comprehension to examine the potential link 

to individual differences in executive control. We observed several key findings. Increased familiarity and 

contextual support benefitted all readers, and individual differences in executive control modulated this 

basic pattern. Readers with high executive control showed little difficulty reading metaphorical regions of 

sentences, unless there was no supporting context. In contrast, readers with low executive control showed 

reading difficulty irrespective of contextual support, and particularly for low familiar metaphorical verbs. 

Thus, when readers are not familiar with the metaphorical extensions of words, they build their figurative 

meanings in the moment, which is cognitively demanding for individuals with low executive control. In 

contrast, when readers are familiar with the metaphorical extensions of words, they directly retrieve their 

figurative meanings. 

1a2. Falisha Karpati, Chiara Giacosa, Virginia Penhune, Nicholas Foster and Krista Hyde.  

THE EFFECTS OF LONG-TERM DANCE TRAINING ON GRAY MATTER STRUCTURE 

Studying individuals with specialized training, such as music and dance, offers a unique window to study 

human brain plasticity and the interaction with behavior. While several studies have investigated the neural 

correlates of musical training (Wan and Schlaug, 2010), only one study (Hänggi et al., 2010) has examined 

the structural brain differences between dancers and non-dancers and did not include a behavioural 

component. The goals of this study were to identify the effects of long-term dance training on cortical 

thickness and to correlate cortical thickness with performance on a dance task. Participants included 15 

professional dancers and 15 controls. Dancers had 10 or more years of professional dance training, but no 

formal music training. Controls had no formal training in dance, music, figure skating, aerobics or 

competitive sports. T1-weighted MR sequences were obtained. Statistical analyses were performed at every 

point on the cortical mantle to test for group differences in cortical thickness. Participants underwent 

behavioural testing including auditory, motor and cognitive tasks. The main task of interest is a dance video 

game. Dancers had thicker cortex in the right parahippocampal gyrus (PHG), right superior parietal lobule 

(SPL), right superior temporal gyrus (STG) and left medial superior frontal gyrus. Regions positively 
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correlated with dance task performance included the right PHG, right SPL and left STG. Our findings expand 

on previous work by correlating brain structure in dancers to behaviour. This research will advance 

knowledge on brain plasticity in relation to behavior, and may have applications for future therapies for 

motor disorders. 

1a3. Chiara Giacosa, Falisha Karpati, Nicholas Foster, Virginia Penhune and Krista Hyde.  

THE EFFECTS OF LONG-TERM DANCE TRAINING ON WHITE MATTER STRUCTURE 

Both music and dance involve long-term training of sensory and motor skills. Several studies have 

investigated the brain underpinnings of musical training (1), but only one study has examined the structural 

neural correlates of dance (2). The objectives of this study were to examine the effects of long-term dance 

training on white matter structure, and to correlate them with the performance on a dance task and with 

years of dance experience. Participants included 15 professional adult dancers and 15 age-matched 

controls. Dancers had 10 or more years of dance training, but no formal music training. Controls had no 

formal experience in dance, music, figure skating, aerobics or any competitive sport. Diffusion-weighted 

images were acquired on a MR 3T Siemens scanner. To measure white matter integrity, we calculated: 

Fractional Anisotropy (FA), Mean Diffusivity (MD), Axial Diffusivity (AD) and Radial Diffusivity (RD). Statistical 

analyses were performed using Tract-Based Spatial Statistics (TBSS) (3), part of FSL software. Our results 

were thresholded over the whole-brain at p<0.05 corrected for multiple comparisons. Dancers showed 

lower AD in prefrontal white matter tracts involving various crossing fiber tracts, such as corpus callosum 

and inferior fronto-occiptal fasciculus. AD was also negatively correlated with both dance performance and 

expertise in the same regions. This work serves to better understand brain plasticity in relation to behavior, 

and may guide future interventions in motor disorders.  

1) Wan C.Y. & Schlaug G. (2010). Neuroscientist, 16(5) 566-577.  

2) Hänggi J., et al. (2010). Human Brain Mapping, 31(8) 1196-1206.  

3) Smith et al. (2006). Neuroimage, 31:1487-1505. 

1a4. Annie C. Gilbert, Irina Pivneva, Yassemine Khawajkie and Debra Titone.  

INDIVIDUAL DIFFERENCES IN SECOND LANGUAGE ABILITY AND EXECUTIVE CONTROL  

MODULATE VOICE ONSET TIME DURING BILINGUAL SPEECH PRODUCTION 

Many languages share phonemes. However, shared phonemes are often acoustically realized differently. 

For example, voice onset times (VOTs) for stop consonants produced in English are significantly longer than 

those produced in French. An open question is how bilinguals accommodate such differences when they 

produce first and second language (L1 & L2) speech. Here, we investigate whether L2 ability and executive 

control capacity modulate spontaneously produced VOT durations for 24 French-English bilinguals (12 

French L1; 12 English L1). Speech samples were acquired using a naming task during which participants had 

to name pictures either in their L1 or L2. As expected, VOT durations of voiceless plosive consonants (/p/, 

/t/, /k/) were significantly longer for English L1 speakers producing English than for French L1 speakers 

producing French. However, English L1 speakers producing French showed shorter (more French-like) VOT 

durations as L2 ability or executive control capacity increased. Similarly, French L1 speakers producing 

English showed longer (more English-like) VOT durations overall (they were higher L2 proficient overall), 
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and still, VOTs were even longer as L2 ability and executive control increased. These results are supported 

by statistical models showing that both L2 proficiency and executive control modulate VOT durations when 

controlling for word construction variables. Thus, as with speech planning (e.g., Pivneva, Palmer & Titone, 

2012), both L2 ability and executive control capacity modulate the acoustic realization of bilingual 

spontaneous speech output. 

1a5. Pamela Trudeau-Fisette, Christine Turgeon, Dominique Côté and Lucie Menard.  

VOWEL PRODUCTION IN SIGHTED ADULTS AND BLIND ADULTS:  

A STUDY OF SPEECH ADAPTATION STRATEGIES IN HIGH-INTENSITY BACKGROUND NOISE 

Recent studies have shown that congenitally blind speakers have greater auditory discrimination acuity 

than sighted speakers [L. Ménard, S. Dupont, S.R. Baum, and J. Aubin, J. Acoust. Soc. Am. 126, 1404-1414 

(2009)]. At the production level, however, blind speakers produce smaller displacements of the lips (visible 

articulator) than their sighted peers. In order to further investigate the impact of visual experience on the 

articulatory gestures used to produce intelligible speech, adaptation strategies in background noise was 

studied in blind and sighted speakers. Ten sighted and ten congenitally blind adult French participants were 

recorded during the production of the vowels /i/, /y/, /u/, /a/ in a CVC context. Two conditions were 

elicited: with high-intensity noise heard through headphones and without noise. Synchronous acoustic and 

articulatory data were recorded using the Carstens AG500 Electromagnetic Articulograph system. Formant 

measures and movements of the lips and tongue were analyzed. Results reveal that blind speakers 

produced smaller ranges of lip movement than sighted speakers in the noisy condition, suggesting that the 

blind subjects made less use of visible articulators to improve intelligibility. Results are discussed in light of 

multimodal production-perception relationships in speech. 

1a6. Ludovic Bocken.  

A UNIFIED MODEL TO COMPUTE QUALITY OF TITLES 

More texts are available on the Web. However, the management of this complexity is a challenge. An 

information overload is always a risk limiting their treatment. Among the signaling devices, titles have a 

positive mediating role. They facilitate the access, understanding and memorizing of texts. Moreover, the 

W3C group recommends that any web page has a title. Their optimization and understanding are important 

issues. Title effects were evaluated in psychology. Their characteristics were described in linguistics. 

Software tools assist the writing of titles or attribute them when missing. However, these studies didn't 

systematically consider their respective contributions. Here, we believe that cognitive computing has a role 

to play in terms of unification of computational models. In these directions, several dimensions were 

identified on the form and function: their salience, the number of words, the number of words included in 

the text to which it refers, and the position of the words included in the text; their thematic content, some 

categories of words, parts of speech used and their frequency, the underlying logical propositions. Our first 

contribution is to provide a synthetic and computational view of knowledge in the form of a conceptual 

graph. Easily implementable in Prolog, this model should make easier our further research on optimizing 

titles and the development of quality metrics. 
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1a7. Tokiko Okuma.  

THREE FACTORS AFFECTING THE COREFERENTIAL INTERPRETATION OF JAPANESE PRONOUNS 

This paper reports experiments on the interpretation of Japanese pronoun (kare ‘he’) which is in a 

complement clause and has a referential antecedent (e.g. (1) Johni said that hei/j went to Canada). 

Japanese pronouns are traditionally considered to allow coreferential interpretation, in which ‘he’ corefers 

with the matrix subject ‘John’ in (1), just like English pronouns (Montalbetti 1984, Noguchi 1997). However, 

Marsden (1998) conducted an empirical study and found that only 11% of the native Japanese informants 

allowed the coreferential interpretation in (1). Similarly, Elbourne (2005) suggests that some native 

Japanese speakers only allow the disjoint interpretation in which ‘he’ corefers with another man in the 

discourse in (1). These findings in Marsden and Elbourne are incompatible with the view of coreferential 

pronouns in Montalbetti and Noguchi. In order to clarify why these contradictory views are obtained, I 

investigated the effect of three factors which potentially block the coreferential pronouns: (i) the sentence 

structure (Kuno 1972), (ii) the competition between null and overt pronouns (Huang 2000) and (iii) the task 

effect. I carried out two experiments in which 11 native Japanese speakers interpreted pronouns in 

different conditions with respect to the three factors. The results suggest that the low acceptability of the 

coreferential pronouns in Marsden is attributable to the sentence structure (reported speech) and the task 

effect (sentence interpretation without contexts). The informants accepted coreferential pronouns when 

the sentence structure and the task changed, suggesting that Japanese pronouns do allow coreferential 

interpretation, supporting Montalbetti and Noguchi.  

(1) John-wa kare-ga Canada-ni itta to iimasita. 

      John-Top he-Nom Canada-to went that said  

      ‘Johni said that hei/j went to Canada.’ 

References 

Elbourne P D (2005) Situations and individuals. Cambridge, MA: The MIT Press.  

Huang Y (2000) Anaphora; a cross-linguistic approach. Oxford: Oxford University Press. 

Kuno S (1972) Pronominalization, reflexivization, and direct discourse. Linguistic Inquiry 3: 161-195. 

Marsden H (1998) A study of L1 influence in the L2 acquisition of Japanese with respect to a ‘poverty of the stimulus’ 

phenomenon. MA dissertation, University of Durham. 

Montalbetti M (1984) After binding. On the interpretation of pronouns. PhD dissertation, MIT, Cambridge, MA. 

Noguchi T (1995) The role of syntactic categories in anaphora. PhD dissertation, University of Massachusetts, Amherst. 

MA. 

1a8. Anna Zamm, Peter Pfordresher and Caroline Palmer.  

TEMPORAL COORDINATION IN JOINT MUSIC PERFORMANCE 

We investigated how musicians coordinate the timing of their action sequences during ensemble 

performance when self-generated auditory feedback is present or absent. Pairs of pianists performed three 

tasks: Solo performance, Unison (performing the same melody simultaneously), and Round (performing the 

same melody at a temporal offset from each other). During Unison and Round performances, pianists heard 

auditory feedback from both performers (Full) or only from their partner (Other). Although asynchronies 

indicated that pianists were sensitive to the presence of self-feedback (Full feedback), its absence (Other 
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feedback) did not generate the expected breakdown of coordination. Instead, pianists adapted more to 

their partner when they heard only feedback from their partner (Other) and when they executed the same 

actions simultaneously (Unison performances). These findings question whether forward planning models, 

which typically assume that perceptual input is either treated as self-feedback (guiding planning) or as 

irrelevant, can account for ensemble music performance. 

1a9. Benjamin Schultz, Irena O'Brien, Natalie Phillips, David McFarland, Debra Titone and Caroline Palmer.  

CONVERGENCE IN SPEECH RATE IN SCRIPTED DIALOGUES:  

CONFEDERATE INFLUENCES THE SPEECH RATE OF NAIVE PARTICIPANTS 

In conversation, people tend to exhibit convergence by matching each other’s vocal productions in pitch, 

amplitude, and vowel shape. Less is known about convergence in speech rate. We examined how 

participants’ speech rate was influenced by a confederate’s speech rate while reading a scripted 

conversational dialogue together. Participants read two dialogues with a confederate who was instructed to 

speak at either a Fast or Slow rate for each dialogue. We hypothesized that participants’ speech rates are 

faster when the confederate speaks at a Fast rate compared to a Slow rate. Audio recordings of each 

utterance were subjected to a beat extraction algorithm that extracted the inter-beat intervals (IBI) 

between stressed syllables, based on increases in energy summed across auditory frequency bands. The 

mean IBIs of participants and the confederate were compared between the Fast and Slow speech rate 

conditions. As hypothesized, participants’ speech rates were significantly faster in the Fast condition than in 

the Slow condition, and IBI differences between the participants and confederate decreased over the 

course of each dialogue. To measure the influence of the confederate’s speech rate on that of participants, 

cross-correlations were conducted between the participants’ and confederate’s mean IBI per utterance 

across each dialogue. High cross-correlations were demonstrated at Lag+1 (participant’s utterance lagging 

the confederate’s utterance) and Lag0 (participant’s utterance immediately following the confederate’s 

utterance), indicating that the confederate’s rate influenced the participants’ rate. Although significant 

correlations were also shown for Lag-1 (indicating the participants’ rates influenced that of the 

confederate), Lag+1 and Lag0 were significantly greater than Lag-1, suggesting the confederate influenced 

the participants’ rates more than vice-versa. Overall, results indicate that speech rate converges when 

people engage in a conversation guided by a written dialogue. Results are discussed in relation to oscillator 

models that propose people mutually adapt and synchronize with one another. 

1a10. Leah Modlin, Linda Pagen, Alexandre Chauvin and Natalie Phillips.  

AUDIO-VISUAL ENHANCEMENT EFFECTS ON SPEECH PROCESSING IN OLDER ADULTS 

Normative aging brings about panoply of changes in sensory and cognitive processes. Among the most 

frequently studied are working memory (WM) and hearing ability, both of which tend to decline with age. 

Previous studies conducted with younger (YA) and older adults (OA) suggest that presenting speech stimuli 

in two sensory modalities (audio-visual) rather than one (audio only) can lead to facilitated processing and 

enhanced WM. One useful tool for tracking the strength and timing of semantic processes is the N400 

event-related potential. Research has shown that AV speech stimuli lead to an enhanced N400 effect in YAs 

with low WM. The current study will investigate whether AV speech stimuli are associated with either 

improved latency or amplitude of the N400 in OAs. A direct measure of the neuroelectrical activity of the 
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brain (event-related potentials) will be recorded from 20 OAs. Thus far, 10 participants have been 

presented with a series of Low Constraint (LC) and High Constraint (HC) sentences in either the AV or the A 

modality alone. In HC sentences, the context leads to a strong expectation for the terminal word whereas, 

in LC sentences, the context does not lead to a specific expectation. This lack of semantic constraint is 

thought to increase WM demands. Given that presenting speech in the AV modality alleviates subsequent 

demands on WM, LC sentences are predicted to be more easily processed when presented in the AV 

modality compared to the A modality alone. Preliminary results from a subset of participants will be 

presented. 

1a11. Brian Mathias, Guido Guberman and Caroline Palmer.  

EFFECTS OF ALTERED AUDITORY FEEDBACK ON PERFORMANCE TIMING  

REVEAL CONTENTS OF PERFORMERS’ PLANS 

To produce complex auditory sequences such as language and music quickly and accurately, individuals 

must plan upcoming sequence events. Altering auditory feedback is known to disrupt production. The 

current study investigated performers’ planning processes by testing effects of altered auditory feedback on 

the timing of musicians’ performances. Pianists memorized isochronous melodies and then performed the 

melodies from memory at a cued tempo in a synchronization-continuation task. Auditory feedback 

presented during performances contained occasional altered feedback tones, which were either Future 

tones that matched the next intended pitch event, Past tones that matched the immediately preceding 

pitch event, or Unrelated tones that did not match any pitch events (a control condition intended to 

measure timing effects unrelated to planning). Feedback contents were predicted to influence performance 

timing, with feedback most similar to performance plans yielding the largest performance disruption 

(measured by lengthened key press durations). Pianists’ timing slowed down in response to Future and 

Unrelated feedback contents; the tones immediately following the altered feedback increased in duration. 

In contrast, durations of tones following Past feedback showed no difference from tones preceding the 

altered feedback, consistent with models that weight the future and suppress the past in accounting for 

planning processes during sequence production. Future auditory feedback may most disrupt performance 

due to interference of altered feedback with concurrent planning of the same events. These outcomes 

provide evidence for roles of both contextual structure and planning directionality in determining the 

influence of auditory feedback on the production of auditory sequences. 

1a12. Hilary Duncan, Shanna Kousaie and Natalie Phillips.  

EEG COHERENCE AND EXECUTIVE FUNCTIONS IN MONOLINGUALS AND BILINGUALS 

Fluency in two or more languages may contribute to better executive functioning (EF) [1,2,3,4]. Behavioural 

measurements may not always be sensitive enough to capture language group differences in healthy young 

adults [5]. For example, monolingual and bilingual adults showed differences in neural responses associated 

with EF tasks, despite having similar behavioural results [6]. The fronto-parietal network responsible for EF 

can be studied using electroencephalography (EEG) coherence, a measure of covariance in electrical activity 

recorded from electrodes placed over different cortical areas. This study examined EEG coherence in 21 

bilinguals and 19 monolinguals during a computerized Stroop task (with congruent, incongruent, and 

neutral conditions). Coherence was examined for left and right within-hemisphere electrode pairs for the 
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delta, alpha, and gamma frequency bands. In the left hemisphere, in the alpha frequency band, 

monolinguals had higher overall coherence than bilinguals. In the left hemisphere, in the alpha frequency 

band, monolinguals had higher coherence on incongruent trials, compared to congruent trials, whereas 

coherence did not differ by condition for the bilinguals. In both right hemisphere delta and left hemisphere 

alpha the monolinguals showed higher coherence than the bilinguals for incongruent trials, whereas the 

two groups did not differ on congruent trials. The monolinguals showed a more widespread network (i.e., 

this effect is seen at a number of electrode pairs), whereas the bilinguals showed a more circumscribed 

network (i.e., this effect is only seen at one electrode pair).  

1. Bialystok, E. (2009). Bilingualism: The good, the bad, and the indifferent. Bilingualism: Language and Cognition , 12 

(01), 3. 

2. Prior, A. & MacWhinney, B. (2010). A bilingual advantage in task switching. Bilingualism, Language and Cognition, 

13 (2), 253-262.  

3. Bialystok, E., & Martin, M. (2004). Attention and inhibition in bilingual children: Evidence from the dimensional 

change card sort task. Developmental science , 7 (3), 325-339. 

4. Costa, A., Hernández, M., & Sebastián-Gallés, N. (2008). Bilingualism aids conflict resolution: Evidence from the 

ANT task. Cognition, 106, 59-86. 

5. Hilchey, M. D., & Klein, R. M. (2011). Are there bilingual advantages on nonlinguistic interference tasks? 

Implications for the plasticity of executive control processes. Psychonomic Bulletin & Review, 18(4), 625–658.  

6. Kousaie, S. & Phillips, N. A. (2012). Conflict Monitoring and resolution: Are two languages better than one? 

Evidence from reaction time and event-related brain potentials. Brian Research, 1446, 71-90. 

1a13. Alexander Demos, Katherine Alfred, Roger Chaffin and Kerry Marsh.  

DOES SYNCHRONY TO MUSIC PREDICT INTERPERSONAL SYNCHRONY? 

People can synchronize their movements with music and with the sound of another person’s movements 

(Demos et al., 2011). Is the same mechanism responsible in each case? If so, then people who are better at 

synchronizing with music will also be better at synchronizing with another person. We tested this 

hypothesis by asking 38 participants to shake an egg-shaped maraca in time with a metronome, in time 

with music (both at 128 bpm), and in time with another participant. Each trial lasted for 45 seconds. The 

maraca generated a clear rhythmic sound that correlated directly with hand movements, which we 

measured with a wireless motion tracker. We used cross-correlation to measure the synchronization of 

participants’ hand movements with the music, metronome, and the other person, using a 4-second partially 

overlapping windows. Participants also took the Advanced Measures of Audition Test (Gordon, 1989), a 

measure of tonal and rhythmic discriminative ability. We used mixed-effect models, adapted for dyads 

(Kenny, Kashy, & Cook, 2006), to assess the factors influencing interpersonal synchrony. Participants who 

synchronized more with the music and metronome also synchronized more with their partner. 

Synchronization with the partner increased over the course of a trial for participants with higher rhythmic 

discriminative ability, but not for those with lower discriminative ability. The mechanism responsible for 

interpersonal synchrony also appears to be responsible for synchronization with music and with a 

metronome and appears to depend on the ability to perceive rhythm. 
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1a14. Melanie Segado, Avrum Hollinger, Virginia Penhune and Robert Zatorre.  

AUDITORY-MOTOR INTEGRATION IN CELLO PLAYERS 

Auditory motor integration is a skill fundamental to activities such as speaking, singing, and playing a 

musical instrument. However, it is unknown what neural circuit governs this expertise. Zarate and 

Zatorre(2005, 2008) have addressed this issue using the voice as a model instrument. Voices, as well as non-

fretted string instruments such as the cello, have a continuous pitch mapping. This means that, once a note 

has been produced, the pitch must be altered based on real-time auditory feedback. However, the voice 

relies on the muscles of the vocal apparatus. This system is evolutionarily old, and is used for speech and 

non-speech vocalizations as well as for singing. The auditory-motor mapping of the cello, on the other hand, 

is arbitrary and learned explicitly. For this reason we propose that studying cello players will provide novel 

information regarding auditory-motor control, which is complementary to that of the vocal literature. This 

study aims to characterize expert cello players’ motor response to pitch altered auditory feedback, and the 

neural correlates thereof. For this experiment, cello players were asked to listen to and, subsequently, 

produce a series of single notes on an electric cello. Auditory feedback was delivered to participants via 

headphones such that the experimenter could alter its pitch. Participants were asked to compensate for the 

pitch perturbations immediately. These methods were designed such that they closely parallel those of 

Zarate and Zatorre (2005, 2008). An MRI compatible cello has been designed for use in the fMRI 

neuroimaging study, which is presently under way. 

1a15. Martha M. Shiell, Pauline Tranchant, Isabelle Peretz and Robert J. Zatorre.  

DANCING IN THE DEAF: BEAT ENTRAINMENT THROUGH VIBROTACTILE STIMULI 

Anecdotal reports indicate that some deaf people enjoy dancing to music. Without auditory information, 

deaf people require non-auditory sensory information, such as visual cues from the dancers around them, 

or vibrotactile cues from the music, to synchronize their movements. Little is known on the effectiveness of 

these non-auditory cues in transmitting beat information, or on the beat-synchronization accuracy of deaf 

people. As a preliminary exploration of dancing in the deaf, we tested the motor synchronization of early-

deaf people to an auditory beat that was sensed through vibrations. We used two auditory stimuli: first, a 

bass metronome at 125 beats-per-minute, and second, a recording of a popular dance song. Participants 

were deaf adults with congenital and profound hearing loss. They felt the vibrations of the auditory stimuli 

through an inflated party-style rubber balloon and synchronized a vertical bouncing motion to the 

perceived beat. We measured the vertical acceleration of this motion with a Wii controller attached to the 

participant’s torso. Continuous data were analysed for period and phase locking accuracy. We have tested 

four deaf participants. Preliminary results indicate that three of these participants are able to synchronize 

to the metronome stimulus. For the musical stimulus, these participants showed power at the beat 

frequency only when a strong bass beat was present in the song. These observations confirm that deaf 

people can use vibrotactile information for beat entrainment. Future analyses will compare the 

performance of deaf people to hearing control participants, who will experience the auditory stimuli 

through hearing. 
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1b. Approches neuroscientifiques 1b. Neuroscientific Approaches 

1b1. Ana Tryfon, Nicholas Foster, Tia Ouimet, Krissy Doyle-Thomas, Evdokia Anagnostou, Alan Evans, Lonnie 

Zwaigenbaum, Krista Hyde and Neurodevnet Asd Imaging Project.  

BRAIN ANATOMICAL CORRELATES OF AUDITORY-MOTOR SYNCHRONIZATION  

IN CHILDREN WITH AUTISM SPECTRUM DISORDER 

Autism spectrum disorder (ASD) is a complex neurodevelopmental disorder characterized by impaired 

social interaction and communication, as well as atypical sensory perception. Individuals with ASD generally 

have diminished processing of complex, verbal and social material (e.g. speech), but can have enhanced 

processing of basic, non-verbal and non-social material (e.g. music). (Ouimet et al., 2012) Auditory-motor 

synchronization is critical to both speech and music, but has not been studied much in ASD. Here, we 

investigated basic auditory-motor synchronization in ASD children and how performance maps onto brain 

structure. We studied 34 children with ASD and 40 TD age-matched controls (mean age across groups: 12.1, 

SD: 2.7, range: 6-16 years). Participants were tested on an auditory-motor synchronization task in which 

they tapped in synchrony with rhythms of varying metrical complexity. (Chen et al., 2008) Performance was 

calculated in terms of the participant’s ability to reproduce time intervals between each sound event in a 

sequence. T1-weighted brain anatomical MR images were acquired for all subjects and cortical thickness 

maps were generated. Statistical analyses were performed at every point on the cortical mantle to test for 

significant correlations between cortical thickness and performance on the auditory-motor task. Both 

groups performed worse on more complex rhythms, but children with ASD showed better performance on 

the most complex rhythms. Cortical thickness in bilateral motor areas was correlated with performance on 

the most complex rhythms. These findings are consistent with current models of enhanced processing of 

basic, non-verbal and non-social stimuli in ASD. (Mottron et al., 2006) 

1b2. Bourguignon Nicolas and Steinhauer Karsten.  

AN INDIVIDUAL DIFFERENCE APPROACH TO BRAIN RESPONSES IN SENTENCE PROCESSING:  

THE RAVEN MATRICES AND WORD CATEGORY VIOLATIONS 

Interpretations of e[arly] L[eft] A[nterior] N[egativities] to W[ord] C[ategory] V[iolations] such as "The man 

admired Don’s *of sketch the landscape" as obligatory, language/syntax-specific processes of phrase 

structure generation have clashed with counterevidence and arguments prompting their revision. First, a 

number of visual studies point out that these components may index low-level visual responses to 

mismatching word forms instead of language-specific eLANs. Second, there is evidence that WCVs can elicit 

semantics-related N400s instead of eLANs. Inspired by the above-mentioned considerations and the 

literature on “individual differences” in language processing, we further investigated the role of vision in 

the detection of the formal and semantic correlates of WCVs by examining the relationship between 

participants’ performance on the Raven’s test of visual processing and their ERP responses to written WCVs. 

We reasoned that if early (0..200 ms) brain responses to WCV were to be conceived of as sensory visual 

components (i.e., N100), these components may be more prominent in high Raven performers in response 

to visual WCV. Also, if visual processing could be linked with the semantic aspects of linguistic analysis, 

similar correlates between component amplitude and Raven performance may also affect the N400 

(200..400 ms). Increased N100s and N400s to WCV were found in high- relative to low-Raven performers, 
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suggesting that indvidual differences in visual processing are implicated in the formal *and* semantic 

aspects of WCV detection. These findings provide a potential basis for reworking current neurocognitive 

models of sentence comprehension, taking individual differences in cognitive style into account. 

1b3. Katja Haeuser, Debra Titone and Shari Baum.  

THE ROLE OF THE INFERIOR FRONTAL CORTEX IN IDIOM PROCESSING: AN RTMS STUDY 

Understanding the figurative meanings of idioms (kick the bucket = to die) can be challenging, because of 

the need to use inhibitory control to balance figurative and literal meanings. The inferior frontal cortex (IFG) 

has often been investigated in idiom processing as a cognitive control site, when one meaning needs to be 

selected over another (eg., Lauro et al., 2008). However, its precise role remains unclear since previous 

studies have been unable to determine whether the IFG was activated due to the cognitive load of the task, 

or specifically in the inhibition of competing meanings. Here, we investigated whether rTMS to the IFG 

would lead to impaired idiom comprehension in a task that keeps cognitive load demands minimal. We 

recruited twelve native English speakers, who came to our lab for two sessions of rTMS (stimulation of IFG 

and of a control site [vertex]). Each time, subjects received 600 pulses at 110% resting motor threshold. 

After stimulation, participants listened to auditory sentences with verb-determiner-noun idioms, followed 

by a meaningful or non-meaningful context (Roxy bit her lip and tried to keep the plans for the surprise 

party a secret; Roxy bit her lip and tried to keep the plans for the control party a secret). They were asked to 

judge each sentence on its meaningfulness. Literal control sentences (with the same idiom-final noun and a 

matched verb) were also presented. In addition, participants completed an executive function task to assess 

their inhibitory skills. We computed linear mixed effects regression models (Baayen, 2008) for two 

measures of sentence comprehension, reaction times (time-locked to the offset of the sentence) and 

accuracy. We tested for the effects of stimulation site (IFG vs vertex), sentence condition (idiomatic vs 

literal), as well as inhibitory cost measure (the accuracy cost score of the Simon color task; Simon,1990). 

The results showed that meaningfulness judgments were significantly slower and less accurate for idiomatic 

but not literal sentences, suggesting greater difficulty in the comprehension of idioms generally. Reaction 

times were also significantly slower following IFG but not vertex stimulation, indicating that IFG stimulation 

had a detrimental effect on language comprehension. Finally, inhibitory control correlated with 

comprehension, both globally and depending on stimulation site: bad inhibitors made less accurate 

meaningfulness judgments for idioms in comparison to literal control phrases in general. However, this was 

especially true for bad inhibitors following IFG (but not vertex) stimulation. Thus, our data replicate studies 

showing that figurative language comprehension is more effortful than non-figurative language 

comprehension generally, presumably because of the increased cognitive load due to two competing 

meanings. This is supported by our finding that increased inhibitory function predicts how easily idioms are 

understood figuratively. Importantly, there is evidence that individual differences in cognitive control 

correlate with the extent to which the IFG is involved in idiom comprehension: Bad inhibitors are more 

susceptible to the ‘noise’ introduced by rTMS stimulation, suggesting that in these individuals, the IFG is 

crucial for idiom comprehension. In good inhibitors, however, the involvement of the IFG is less critical. 
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1b4. Jonathan Berken, Jen-Kai Chen, Megan Callahan, Vincent L. Gracco, Kate E. Watkins, Shari Baum and Denise Klein.  

SPEECH PRODUCTION IN NATIVE AND NON-NATIVE LANGUAGES:  

AN FMRI STUDY OF OVERT SENTENCE READING 

The age at which a second language (L2) is learned has consequences for the development of native-like 

speech. In this regard, research supports the notion of a biologically optimal window, or sensitive period, 

for second language acquisition. Here, we take advantage of the bilingual environment of Québec to 

investigate the functional patterns of native and nonnative language processing in subjects grouped 

according to language experience: French-English simultaneous bilinguals who acquired two languages at 

birth, sequential bilinguals who learned their L2 after the age of 5 years, and English-speaking monolinguals. 

Simultaneous and sequential bilinguals were highly proficient in both languages, while monolinguals were 

only proficient in their native language. Subjects were scanned using functional magnetic resonance 

imaging (fMRI) while they read sentences aloud in English and French. Native-language reading across all 

groups revealed comparable brain activation that included frontal and temporal regions as well as the 

cerebellum. A similar functional pattern was also observed for L2 speech in sequential bilinguals. However, 

although simultaneous bilinguals showed no activation differences in a direct subtraction of overt sentence 

reading in their two languages, sequential bilinguals showed more robust recruitment of several cortical 

areas including the left premotor cortex, left inferior frontal gyrus, and right cerebellum when reading in 

their non-native language. Similarly, a between-group analysis revealed sequential bilinguals to activate 

speech motor areas more substantially when reading in English, their L2, compared to simultaneous 

bilinguals and monolinguals for whom English is a native-language. The results suggest a greater articulatory 

demand for late L2 learners for non-native speech production and indicate that acquiring a language from 

birth minimizes the neural resources required for speaking. While our observations are consistent with the 

notion of a sensitive period for articulatory processing in a late-acquired L2, further research will clarify 

whether age of acquisition or a simultaneous or sequential bilingual language experience is most critical for 

native-like speech development. 

1b5. Kuwook Cha, Robert J. Zatorre and Marc Schönwiesner.  

FREQUENCY-SELECTIVE FUNCTIONAL CONNECTIVITY IN THE HUMAN AUDITORY CORTEX 

While functional connectivity in the human cortex has been increasingly studied, its relationship with 

cortical representation of sensory features has not much documented. We used functional magnetic 

resonance imaging (fMRI) to demonstrate that voxel-by-voxel intrinsic functional connectivity is selective to 

frequency preference of voxels in the human auditory cortex. This pattern was not explained by spatial 

autocorrelation. It was also consistent whether using residual activity or baseline activity. Further analysis 

with the core and non-core fields defined showed that the core-field area in the right hemisphere is more 

frequency-selective in its within-area functional connectivity than the counter-part in the left hemisphere, 

or the non-core-fields area in the same hemisphere. Frequency-selective functional connectivity is 

consistent with previous findings of topographically-organized functional connectivity in the human visual 

and motor cortices. High selectivity in the right core area is in line with findings and theoretical proposals of 

the functional asymmetry of human auditory cortex. 
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1b6. Maryse Thomas, Sylvain Baillet and Vincent Gracco. 

SPEECH PROCESSING OVER MULTIPLE TIME SCALES: AN MEG STUDY 

During speech comprehension, the brain processes information over multiple time scales. Additionally, as 

the complexity and duration of the linguistic input increase, cognitive demands related to language 

processing grow as well. Due to these increasing demands, it is very likely that neural systems will be 

differentially engaged when words are processed in isolation, in the context of a sentence and in the 

context of a coherent narrative. In this study, we characterized the brain activity related to speech 

processing over various time scales using magnetoencephalography (MEG). We recorded brain activity from 

native English speakers as they passively listened to a five minute long narrative: first with its words in a 

shuffled order, then with its sentences in a shuffled order and finally in its regular format. Phase shuffled 

words and sentences were also presented as control conditions. Source imaging revealed a context-

dependent hierarchy of brain activation for each condition. Control conditions produced brain activation 

limited to the auditory cortex. Word and sentence conditions produced activity in perisylvian language 

areas, while sentence processing recruited more temporal regions. Finally, we examined frequency-specific 

oscillatory coupling as a measure of functional connectivity among activated areas to assess the manner in 

which words and sentences are integrated into a coherent narrative. These analyses revealed differential 

connectivity between language areas corresponding with stimulus complexity. Our findings suggest that 

discrete neural processing within distinct brain regions and neuronal coupling mechanisms across regions 

are used to integrate different levels of comprehension. 

1b7. Edith Durand and Ana-Inés Ansaldo.  

THERAPY-INDUCED NEUROPLASTICITY FOLLOWING SEMANTIC FEATURE ANALYSIS:  

A CIRCUIT INVOLVING MOTOR AND LANGUAGE PROCESSING AREAS SUSTAINS RECOVERY FROM ANOMIA 

Previous work by our lab [1], reported neurofunctional changes associated with recovery from anomia 

following Massed-Semantic Feature Analysis (M-SFA) in a group of nine chronic participants with moderate 

to severe chronic anomia. Data analysis showed a positive correlation between a successful outcome 

following M-SFA and the significant activation of the left precentral gyrus (PCG: BA4/6), both before and 

after therapy. Moreover, a significant activation of the left inferior parietal lobule (LIPL) was observed 

concurrently with naming recovery following SFA. This provides evidence of therapy-induced neuroplasticity 

in chronic aphasia. The purpose of this study is to discuss these activation patterns, in light of anatomical 

and neurofunctional evidence linking motor and language processing in healthy adults [2-8]. The LIPL and 

the LPCG, classically known to be part of speech production processing network, have been shown to be 

involved in semantic processing as well. In fact, the LIPL is considered to be a multimodal associative area, 

receiving auditory, visual and somatosensory inputs [9]. The LPCG [10, 11], may play a role in semantic 

processing, and contribute to motor semantic system encoding of word-related motor features [7, 8, 12-

18]. Moreover, from an integration perspective, the evidence from DTI studies [19-21] show that an indirect 

pathway transits between Broca’s and Wernicke’s areas through the LIPL [20, 22], via the arcuate fasciculus 

the LPCG being a relay station for this fibers [23]. Thus, the neurofunctional pattern observed following 

recovery with M-SFA suggests that the semantic nature of this therapy favored a specific recruitment 
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reflecting the importance of sensorimotor information supported by the LPCG, and transmodal binding of 

this information by the LIPL.  
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1b8. Benjamin Elgie, Maamie Shum, Thomas Gisiger, Douglas Shiller, Shari Baum and Vincent Gracco.  

BEHAVIOURAL AND NEURAL NETWORK COMPONENTS OF SENSORIMOTOR INTEGRATION FOR SPEECH. 

Sensorimotor integration for speech underlies two mechanisms, one for acquisition of speech motor 

representations and another for sensorimotor control. While the neural substrate for speech production 

has been the focus of both past and recent publications, there has been little focus on attempting to 

separate the neural framework for these two mechanisms. Here we focus on identifying the brain regions 

associated with sensorimotor integration for speech motor learning and speech motor control using 

repetitive transcranial magnetic stimulation (rTMS). Multiple studies were conducted using offline 

inhibitory (1 Hz) rTMS and an auditory feedback adaptation paradigm. Producing speech under constant 

and predictable feedback alteration results in sensorimotor adaptation, reflecting a recalibration of the 

relationship between sensory signals and motor output. In the present studies, we examined the effects of 

stimulation on both normal (unaltered) and altered auditory feedback. Subjects were first recorded under 

unaltered feedback and then subjected to rTMS stimulation. Following the rTMS subjects repeatedly 

produced the target word under the following auditory feedback conditions: 1) unaltered feedback (30 

trials, baseline phase), 2) ramp up to a maximum 1st formant shift (40 trials, ramp phase), 3) maintained at 

maximum shift (100 trials, hold phase), and 4) return to unaltered feedback (30 trials, after-effect phase). 

The four brain regions targeted for stimulation included left pSTG and left IPL, with an active control site in 

left MFG. Speech output changes were obtained by identifying a 30ms segment from each vowel midpoint 

and extracting the first and second formant (F1 and F2) resonances. Changes in vowel production were 

calculated for the baseline trials before and after TMS stimulation and for changes during the adaptation 

relative to the baseline trials. In addition to the TMS effects we also compared the resting state functional 

connectivity of the different stimulation sites in posterior temporal and parietal regions, to identify the 

networks being affected by the stimulation. In general, subjects undergoing the MFG stimulation exhibited 

a robust adaptive response to the auditory feedback alteration whereas subjects undergoing rTMS in pSTG 

and left IPL exhibited a diminished adaptive response. No effect was noted on the baseline trials 

immediately following the stimulation. Functional connectivity networks showed no overlap between pSTG 

and IPL networks, though there was overlap between our the network correlated with our pSTG site and 

with a site sometimes referred to as "SPT", described in some models as a site for auditory-motor 

coordinate transformation. The present study assessed the contribution of multiple brain areas to 

sensorimotor integration for both speech adaptation (error-based learning) and speech motor control. In 

order to better understand the networks underlying these brain regions we also examined their resting 

state functional connectivity. The behavioral results and the networks identified from the stimulation sites 

suggest that sensorimotor learning and control for speech rely on similar but not identical networks. 

1b9. Jessica Thompson, Micheal Casey and Lorenzo Torresani.  

AUDIO STIMULUS RECONSTRUCTION FROM BRAIN ACTIVITY USING MULTI-SOURCE SEMANTIC EMBEDDING 

The ability to reconstruct audio-visual stimuli from human brain activity is an important step towards 

creating intelligent brain-computer interfaces and also serves as a valuable tool for cognitive neuroscience 

research. We propose a general method for stimulus reconstruction motivated by the fact that both 

multivariate pattern analysis and multi-modal approaches have been shown to increase sensitivity to 
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various cognitive functions. This method adapts the multi-task semantic embedding model from Jason 

Weston et al. (2011) to a joint tag-brain-stimulus model, in which several disparate feature spaces are 

projected into a joint space, anchored by semantic labels. We describe an application of this method to 

musical audio stimulus reconstruction, in which haemodynamic brain activity, electrical brain activity, 

textual descriptors, and spectro-temporal audio features at various temporal scales are projected into a 

joint semantic space. Musical examples are reconstructed in a leave-one-out cross validation. For a given 

test example, a joint semantic space is learned from the remaining examples. Once the space is learned, 

audio is predicted using a nearest neighbors approach within the joint space, stratified by two time-scales 

corresponding to the temporal resolution of the two neuroimaging methods. We argue that this method 

has the ability to improve stimulus reconstruction accuracy by incorporating both bottom-up and top-down 

approaches. The increased sensitivity afforded by combining several biological signals and stimulus 

representations at various levels of abstraction has the potential to significantly improve stimulus 

reconstruction accuracy across sensory domains. Future empirical analysis of this method will be needed to 

quantify this improvement. 
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Séance d’affichage 2 Poster session 2 

2a. Acquisition et développement 2a. Acquisition and Development 

2a1. Audrey Delcenserie and Fred Genesee.  

LANGUAGE AND MEMORY ABILITIES OF INTERNATIONALLY-ADOPTED CHILDREN FROM CHINA 

Internationally-adopted (IA) children experience abrupt termination in L1 acquisition and delayed onset in 

acquisition of their new language, two risk factors for language acquisition. Recent longitudinal research has 

shown that, in comparison to non-adopted children matched on socioeconomic status (SES), IA children 

from China adopted by French-speaking families before 24 months of age and assessed repeatedly between 

2-8 years of age exhibited normal cognitive and socio-emotional development, but had significantly lower 

scores on verbal ability and sentence recall, suggesting verbal memory difficulties (Delcenserie, Genesee, & 

Gauthier, 2013; Gauthier & Genesee, 2011). The present study examined whether these lags would resolve 

with greater exposure to French and if IA children exhibit difficulties with memory. Thirty French-speaking 

Chinese adoptees (age: 9-12 years) were assessed and compared to 30 monolingual non-adopted control 

children (CTL) matched for age, gender, and SES on cognitive and socio-emotional development and 

language and memory abilities. The groups did not differ on non-verbal IQ, socio-emotional development, 

and non-verbal memory (STM and WM). The adoptees scored significantly lower than the CTLs on 

vocabulary, grammar, fluency, and verbal memory (STM, WM, and LTM), suggesting that the adoptees 

continue to exhibit significant lags in language, but also that they exhibit significant lags in verbal but not 

non-verbal memory. Regression analyses revealed that the IA children’s language scores were best 

predicted by their verbal STM abilities. We hypothesize the IA children’s delayed exposure to the adopted 

language and/or attrition of the birth language may result in long-term verbal memory lags, which underlie 

their language lags. 

2a2. Sarah Massicotte-Laforge, Andréane Melançon and Rushen Shi.  

LES INDICES ACOUSTIQUES MARQUANT LES CATÉGORIES GRAMMATICALES  

DANS LA PRODUCTION DE LA PAROLE CHEZ L’ADULTE 

Cette étude a examiné si la parole des adultes comprend des indices acoustiques qui marquent les 

catégories syntaxiques. Les sujets étaient des adultes Québécois francophones. Dans l’expérience 1, les 

sujets ont lu des énoncés [Dét+Nom] et [Pron+Verbe]. Les noms et les verbes étaient des pseudo-mots (par 

ex., mige, crâle) contrebalancés dans la présentation des énoncés. Les résultats suggèrent que les deux 

types d’énoncés ne diffèrent pas dans les mesures de leur prosodie : la production des pseudo-mots en 

nom ou en verbe était équivalente au niveau des caractéristiques prosodiques. L’expérience 2 a mesuré si 

des énoncés plus longs étaient produits avec des indices acoustiques qui supportent les unités 

grammaticales. Les mêmes pseudo-mots furent les derniers mots (contrebalancés) dans les deux structures 

suivantes: 1) [Dét+Adj+Nom] et 2) [[Dét+Nom]+Verbe]. Les résultats ont montré que le dernier mot en tant 

que nom vs verbe diffère significativement au niveau de la durée, amplitude et intensité; la consonne 

initiale dans la production du verbe était plus longue, et précédée d’une pause distincte. Le mot précédant 

le verbe (2) a présenté des indices de frontière distincts (durée, amplitude, intensité), significativement 

différents que le mot précédant le nom (1). Nous suggérons que les indices dans la parole peuvent aider les 
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bébés à segmenter des énoncés, pour par la suite acquérir les propriétés syntaxiques des mots et des 

groupes de mots. 

2a3. Marylène Dionne, Alexandra Marquis and Phaedra Royle.  

LES GROUPES DE CONJUGAISON DE VERBES EN FRANÇAIS L1 ET L2 :  

UNE ANALYSE COMPARATIVE ENTRE SPSS ET R 

Certains auteurs soutiennent que les verbes français se décrivent avec une distinction tripartite (Royle et 

al., 2012) : les verbes du premier groupe (se terminant en -er), du second groupe (se terminant en -ir) et les 

irréguliers. Cependant, des régularités se manifestent parmi les irréguliers ; certains verbes présentent des 

schèmes de conjugaison sous-réguliers (ex. les irréguliers en -i, prendre – pris) tandis que d’autres se 

conjuguent de façon irrégulière (ex. ouvrir – ouvert). En utilisant une tâche de production induite, Marquis 

et Royle (2012) ont évalué 60 enfants français québécois L1 et L2 fréquentant la maternelle ou la première 

année sur la conjugaison, au passé composé, de verbes terminant en -é, -i, -u ou autre (ex. il est mort). Les 

résultats révèlent un effet du Groupe de conjugaison : é > i = u > autre, ainsi qu’une différence marginale 

d’Âge. Dans la présente étude, les mêmes analyses statistiques ont été réalisées en utilisant l’application R. 

L’application R permet de traiter les participants comme étant une variable, ce qui permet d’effectuer des 

analyses statistiques plus riches, en particulier lorsque les participants ont été sélectionnés de façon 

aléatoire et ont une grande variété d’histoires linguistiques (Baayen, 2008), comme c’est le cas dans cette 

étude. Nous présentons les résultats des analyses réalisées ainsi que les conclusions théoriques qui en 

découlent pour les modèles d’apprentissage du français L2 ainsi que l’enseignement de la conscience 

morphologique des verbes. 

2a4. Christine Turgeon, Amélie Prémont, Pamela Trudeau-Fisette and Lucie Ménard.  

EXPLORING PRODUCTION-PERCEPTION RELATIONSHIPS 

IN NORMAL HEARING AND COCHLEAR IMPLANT ADULTS: A LIP-TUBE PERTURBATION STUDY. 

Is has been claimed that auditory feedback mechanisms enable monitoring and calibration of feedforward 

commands in speech production. Therefore, lack of auditory feedback may interfere with adequate 

compensation strategies in perturbed situations. This study investigates the effect of hearing status and a 

lip tube perturbation on vowel production. Eleven normal-hearing controls, and seventeen cochlear implant 

(CI) users (7 prelingually, 10 postlingually) were recorded during the production of the vowel /u/. Acoustic 

analyses and articulatory measures were conducted with and without a 15-mm-diam tube inserted 

between the lips. Recording sessions were also made before and after the perturbation, with and without 

auditory feedback. Deaf participants’ auditory feedback was provided by the CI and interrupted by 

switching off their implant devices. Acoustical results showed a significant difference between the OFF and 

ON conditions for the prelingually group only. The difference between Formant 2 and Formant1 is also 

higher for that group. The articulatory measures revealed that the prelingually participants moved the 

tongue forward compared to the two other groups who had either a relative stability of the tongue or they 

moved it backwards to compensate for the tube. These findings suggest that a lack of any normal auditory 

experience of speech might affect the internal representations of vowel production. The intelligibility scores 

are similar for both CI groups, but are higher for hearing participants than for CI groups. Despite differences 

in acoustic and articulatory strategies, prelingually deaf and postlingually deaf speakers likely use similarly 
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effective compensatory manoeuvres to reach the perceptual target related to /u/, as suggested by 

intelligibility scores. 

2a5. Hanady Bani Hani and Aparna Nadig.  

MEMORY AND LANGUAGE PROFILES ACROSS CHILDREN WITH TYPICAL DEVELOPMENT,  

AUTISM SPECTRUM DISORDER, OR SPECIFIC LANGUAGE IMPAIRMENT 

There is an ongoing debate on whether autism spectrum disorders (ASD) and specific language impairment 

(SLI) are distinct disorders or on a continuum given their overlapped language profiles. Language 

impairment could be explained by impaired declarative memory in ASD (Boucher et al.,2008) and by 

impaired procedural memory in SLI (Ullman & Pierpont, 2005). The current study explores: 1) Similarities or 

differences in memory and language profiles in matched on nonverbal intelligence children with ASD and 

children with SLI (age range:6-10 years), 2) the relationships between the two memory systems and 

language aspects in target groups. The target enrolment is 20 language-impaired children with ASD, 20 with 

SLI, and 40 typically-developing (TD) children. The language measures include “sounds-in-words” 

articulation subtest (GFTA-II; Goldman & Fristoe, 2000), the auditory analysis test (Rosner et al., 1971), 

recalling sentences (CELF-IV; Semel et al., 2003), Peabody picture vocabulary test-IV (Dunn et al., 2007), and 

a word-learning task. Declarative memory is assessed on intra-and cross-modality recognition tasks, and 

procedural memory is tested on a Serial Reaction Time task. Preliminary results (TD n=7) show that the 

children implicitly learned the sequence for procedural memory (t=3.99, p<.01). Moreover, two initial 

trends were found between procedural memory and language; a positive trend with recalling sentences 

(R2=.53) and an unexpected negative trend with articulation (R2=.33). In addition, an initial positive trend 

was found between declarative memory and phonological awareness (R2=.37). Data collection is ongoing 

and will further indicate similarities, differences or relationships between memory and language profiles in 

ASD and SLI. 

2a6. Janet Bang and Aparna Nadig.  

CHILDREN WITH AUTISM CAN USE PARENTAL LINGUISTIC INPUT TO SUPPORT LATER VOCABULARY 

Due to impairments in social communication, it has been hypothesized that “data-providing” features of the 

input may be an important route for language learning in children with autism spectrum disorders (ASD) 

(Hoff & Naigles, 2002). We empirically addressed this hypothesis by investigating the relationship between 

linguistic input and vocabulary in children with ASD (49 – 85 months) and typically-developing (TYP) children 

(27 – 58 months). We approached this question by first comparing multiple linguistic features of the input 

(i.e., word types, word tokens, lexical diversity, mean length of utterance (MLU), number of utterances) 

between matched groups of children with ASD and TYP children from English-speaking (11 ASD, 14 TYP) and 

French-speaking families (9 ASD; 9 TYP). Secondly, we used multiple regression analyses to examine 

whether input features contributed to expressive vocabulary 6 months later in ASD (n = 22) and TYP (n = 41) 

children. Our first set of analyses revealed similar linguistic environments for language-matched children 

with ASD and children with TYP from EN and FR dyads. Multiple regression analyses in our second set of 

analyses demonstrated input MLU significantly and positively contributed to expressive vocabularies six 

months later in children with ASD (n = 22, 49 – 85 months) and TYP (n = 44, 25 – 58 months). Input number 

of utterances was also a significant negative predictor in ASD. Our findings exhibit that children with ASD 
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and TYP are exposed to similar linguistic environments and children with ASD can make use of linguistic 

input features to support their later vocabulary. 

2a7. Andréane Melançon and Rushen Shi.  

REPRESENTATIONS OF ABSTRACT GENDER FEATURE AGREEMENT IN FRENCH-LEARNING YOUNG CHILDREN 

We examine the knowledge of abstract grammatical representations, using the case of grammatical gender. 

Quebec-French-learning 30-month-olds participated in a preferential looking procedure. They were first 

taught novel word-object pairs in the context of a gender-marked determiner (e.g.,unMASC ravole, uneFEM 

cagère). Immediately after, test trials presented the new objects or familiar ones, side-by-side while one of 

them was named in new phrases containing other determiners and an adjective (e.g., leMASC joli 

ravoleMASC, laFEM jolie maisonFEM). The gender agreement between the new determiner and the noun 

was manipulated in different test trials. The determiner was coherent with the learning phase in Gender-

Matched condition, (e.g., le MASC joli ravole MASC), but not in the Gender-Mismatch condition (e.g., *la 

FEM joli ravole MASC). Neutral condition presented pairs of objects with the neutral determiner les (e.g., les 

jolis ravoles MASC). We analysed proportion of looking time to the target during different processing 

windows: pre-noun (from determiner until before the noun), partial-noun (post-determiner plus the initial 

part of noun) and noun (noun portion). We compared proportion of looking to target (PLT) with chance. 

Infants recognized familiar-noun targets in gender-matched trials during the pre-noun window (p=.014), 

and PLT in neutral trials showed recognition only during the noun window (p=.000). For newly learned 

nouns, PLT showed recognition in gender-matched trials during the partial-noun window (p=.036) and in 

neutral trials during the noun window (p=.009). Gender-mismatched trials showed no diffrence from 

chance in the three time windows. The results demonstrate abstract featural representation and 

grammatical productivity in young children. 

2a8. Ana Maria Gonzalez and Aparna Nadig.  

PARENTAL QUESTIONS DURING SHARED STORYBOOK READING WITH CHILDREN WITH AUTISM SPECTRUM 

DISORDERS: RELATIONSHIPS WITH VOCABULARY GROWTH 

Questions parents present to typically-developing (TYP) children during storybook reading have an impact 

on their vocabulary growth (Walsh & Blewitt, 2006). However, few studies have investigated this aspect in 

families of children with Autism Spectrum Disorders (ASD) (Smith & Nadig, 2012). This study examines 

questions provided by parents of children with ASD and parents of TYP children during storybook reading. 

We explored 1) similarities and differences in the questions used by parents of children with ASD and those 

used by parents of a language-matched group of TYP children; and 2) relationships between type of 

parental question and child vocabulary growth over a year. Twenty children (12 ASD and 8 TYP) and their 

parents participated in this study. Results showed that parents of children with ASD and parents of TYP 

children did not significantly differ in their use of requests for label or open-ended questions. However, 

parents of TYP children used significantly more requests for identification and yes/no questions than did 

parents of children with ASD, which may have been due to the younger age of the TYP children. With 

respect to vocabulary growth, there was a trend for the ASD group only in which greater use of requests for 

labels was associated with smaller gains in child expressive vocabulary (p=.08). This might suggest that 

parents needed to use label request questions as attention-getting devices in children who have poor 
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language trajectories. The relationship between requests for labels and vocabulary growth in children with 

ASD warrants further study. 

2a9. Alexandra Vorobyova, Luciana Benotti and Frédéric Landragin.  

WHY DO WE OVERSPECIFY IN DIALOGUE? AN EXPERIMENT ON L2 LEXICAL ACQUISITION 

Producing referring expressions (REs) plays a central role in human communication: people can only 

communicate if they can agree and establish joint attention regarding the object they are discussing. 

Studies have shown that speakers spontaneously overspecify when they produce REs, meaning that they 

include more information than is strictly necessary for their addressee to identify an object. In the 

literature, there are two competing explanations for this phenomenon: (1) Overspecification is a result of 

humans limited cognitive resources, and (2) Overspecification is a useful tool for communication and gives 

the listener more chances to align with the speaker, compensates for perceptual difficulties, and makes 

long-term communication more effective. Our hypothesis is coherent with explanation (2) — we believe 

that by giving overspecification at the early stages of an exchange, speakers ensure that all properties of the 

referent are accessible later, even if it takes more immediate resources to process this information. In order 

to test this hypothesis, we designed an experiment with a situation of second language acquisition, because 

it permits us to isolate a situation where no previous alignment between speakers exists. We compared two 

groups receiving different amounts of overspecification during the practice phase of the experiment: one 

receiving only minimal REs, and the other receiving only overspecified REs. Our results show that when they 

practiced with overspecified REs, subjects improved their lexical knowledge of new lexemes.This confirms 

our hypothesis that overspecification is a useful tool in long-term communication, and, if used initially, aids 

comprehension all along the communicative process. 

2a10. Elena Koulaguina and Rushen Shi.  

TYPE AND TOKEN FREQUENCY IN INFANTS’ ABSTRACTION OF RULES AND LEARNING OF EXCEPTIONS 

This study examines the exact distributional nature of the input which determines infants’ learning of 

linguistic rules and exceptions. Recent work (Wonnacott, et al., 2008) showed that both type and token 

frequencies must be considered for adults’ rule learning. Using a natural language (Russian), we tested the 

hypothesis that infants use high type frequency of rule instances to generalize rules, and high token 

frequency of noise instances to learn specific exceptions. Fourteen-month-olds from various linguistic 

backgrounds, but no prior exposure to Russian, participated in the preferential looking study. We created 

two movement rules: SVO into VSO; SVO into SOV. Half of the infants were familiarized with sentences 

supporting one rule, and half the other rule. Noise instances were sentences that did not go through 

movement. Type and token frequencies of the rule instances and noise instances during familiarization 

were manipulated across experiments. Following familiarization, all infants were tested on the familiarized 

versus the other un-familiarized rule. Test sentences were novel in Experiments 1-3, for determining 

infants’ generalization/abstraction of rules. Noise (non-movement) instances from familiarization were 

used for the test phase of Experiments 4-5 to determine the conditions under which infants learn 

exceptions. The results suggest that high type frequency of rule instances determines infants’ rule 

generalization/abstraction even when their total token frequency is non-dominant. Specific noise instances 

must be high in token and low in type to be interpreted as exceptions. 
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2a11. Kathrin Rees, Lianne Morier and Susan Rvachew.  

TYPICALLY-DEVELOPING AND LANGUAGE-IMPAIRED CHILDREN’S RELATIVE ENGAGEMENT  

WITH PRINT AND E-BOOKS 

Selected data from the pilot-phase of the partnership project “Impact of Digital Tablets on Shared Reading 

Interactions and Outcomes” will be presented. Shared reading is an ideal context for parents to provide 

their children with a large amount of high-quality language input. Therefore teaching parents specific 

techniques for sharing books with their children is a common intervention, used in education, rehabilitation 

and community health settings as a means to support language and literacy acquisition in at-risk children. 

Meta-analyses indicate that such programs are effective, particularly with children at socioeconomic risk for 

delays in these areas of development; on the other hand, the outcomes of these programs have sometimes 

been less satisfactory for children with language impairments. Digital tablets and electronic books (ebooks) 

are increasingly present in everyday family life, making them a potential medium for the implementation of 

shared reading. The multimedia features (sound, music, movies) and animations found in ebooks might 

stimulate increased motor involvement and make them more useful as therapy tools for language-impaired 

children than traditional paper books. Our comparison of a small group of typically developing children and 

one child with language impairment (age range: 3;7 – 5;8; all English-speakers) is an exploration into the 

following research questions: (1) How do typically-developing and language-impaired children interact with 

standard books and e-books? (2) What is the impact of different reading media on child engagement and 

language production? 

2a12. Lara Feldman, Amélie Bernard, Liz Smeets and Kristine Onishi.  

CHILDREN'S LEARNING OF NOVEL WORD-MEDIAL CONSONANT CLUSTERS 

Languages differ on which sounds are accepted in certain word positions (phonotactics). Thus, while "fing" 

could be an English word, "ngif" could not as English words cannot start with "ng" (though Vietnamese 

words can). Phonotactic patterns can be learned rapidly by adults; after listening to items like buFPak (in 

which F is a coda or syllable-final, and P an onset or syllable-initial in word-medial position), they generalize 

to new word positions and prefer PutviF (P onset and F coda in word-edge) over FutviP (F onset and P coda 

in word-edge), suggesting that phonotactics were encoded relative to syllable, not word, position (Bernard 

& Fisher, 2008). Adults know that P is written the same in word middle and edge, which may help word-

position generalization. Are children, with limited orthographic knowledge, also able to generalize 

phonotactic patterns at the syllable level? 5-year-olds heard 2-syllable words with restricted word-medial 

consonants (e.g., FP and DZ in items like baFPek and viDZet). In experiment 1, they falsely recognized new 

items that had the same syllable position (e.g., kiFPeb) more often than items that did not (e.g., kiPFeb). In 

experiment 2, preliminary results suggest that they falsely recognize more often new items that have the 

same consonant pairings (e.g., kiFPeb) than those that do not (e.g., kiFZeb). The results are a first step 

towards understanding how children represent multi-syllable words, suggesting that phonotactics can be 

represented at the syllable level even without orthographic knowledge. They also demonstrate that 

children perform similarly to adults in word-recognition tasks. 
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2a13. Annie Bergeron.  

WHAT IS THE RELATION BETWEEN ACCULTURATION AND L2 PRONUNCIATION  

IN THE MULTICULTURAL MONTREAL? 

Montreal, famously known as a multicultural and multilingual city (Levine, 1990), is the perfect place to 

study the effect interactions between groups of different cultures would have on second language learners’ 

pronunciation. According to Schumann (1986), the acquisition of another language depends on the degree 

to which a learner acculturates, psychologically and socially, to the group who speaks the target language. 

Acculturation corresponds to « the dual process of cultural and psychological change that takes place as a 

result of contact between two or more cultural groups and their individual members » (Berry, 2005). 

Schumann’s acculturation model (1986) has been tested among others on German (Hansen, 1995) and 

Chinese (Jiang et al., 2009) learners of English in the US to verify the links between their level of 

acculturation and second language (L2) pronunciation. Considering the differences in their results, our goal 

was to verify whether similar results to those of Jiang et al. (2009) would be obtained among Latino-

Hispanics learning French as a L2 in Montreal. We administered an adapted a version of Ryder et al.’s (2000) 

acculturation questionnaire to 31 adults originally from Venezuela and Colombia. We measured their 

pronunciation in FSL with a reading task of five sentences. A speaking proficiency measure was taken as a 

control. Correlational analyses were conducted to verify whether a significant relationship could be 

observed between the variables. The results will be discussed with regard to previous studies and 

implications for further researches involving pronunciation in SLA will be presented. 

2a14. Miguel Cisneros-Franco and Etienne de Villers-Sidani.  

ENHANCED BUT DYSREGULATED EXPERIENCE-DEPENDENT PLASTICITY  

IN THE AGED BRAIN DUE TO REDUCED INHIBITION 

During an early developmental period also known as the “critical period” (CP), cortical inhibitory networks 

are immature and passive exposures to environmental sounds readily shape the frequency tuning map of 

the primary auditory cortex (A1) (de Villers-Sidani et al., 2007). Maturation of cortical inhibition ultimately 

closes the CP, and early experience-dependent alterations in A1 tuning become consolidated and resistant 

to passive sound exposures. Moreover, a minimum inhibitory tone is necessary for the maintenance of this 

representational stability in the adult cortex (Pizzorusso et al., 2002). In aged rats and humans, although 

learning is still possible, the process is usually slower and effects short-lived (Boyke et al., 2008; de Villers-

Sidani et al., 2010). Notably, the inhibitory elements that are associated with the regulation of plasticity 

during early development are reduced in the aged brain (Caspary et al., 2008). This altered milieu could 

result in a progressive increase in representational instability in the aged A1, potentially contributing to the 

reduced effectiveness of learning in older individuals. Here we tested this hypothesis by comparing the 

effect of a short passive tone exposure on A1 frequency representation in young adult and aged rats. We 

found that such exposure resulted in a significant distortion of A1 frequency tuning in the older but not in 

the younger group. Additionally we found that such distortions could readily be erased by a subsequent 

exposure to a different tone. Finally we administered the GABA-A potentiator diazepam in the aged group 

during the exposure and found that it made A1 once again resistant to passive alterations in frequency 

tuning. Similarly, we used 10 to 30 minute-long trains of repetitive tones, as an index of short-term 
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plasticity. While young adults showed adaptation – a reduced response to the exposure tone –, aging A1 

neurons showed an increased sensitivity to that tone. The local administration of the GABA agonist 

midazolam atenuated this response. Our findings show that experience-dependent plasticity is 

paradoxically enhanced but dysregulated in the aging brain likely due due to an age-related reduction in 

inhibition. Such instability could impair the acquisition and persistence of learning in the aged brain. 
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2b. Questions cliniques et applications 2b. Clinical Issues and Applications 

2b1. Charles-Édouard Basile, Philippe Fournier, Sean Hutchins and Sylvie Hébert.  

PSYCHOACOUSTIC ASSESSMENT TO IMPROVE TINNITUS DIAGNOSIS 

The diagnosis of tinnitus relies on self-report. Psychoacoustic measurements of tinnitus pitch and loudness 

are essential for assessing claims and discriminating true from false ones. We aimed to: (1) assess the 

precision of a new tinnitus likeness rating procedure with a continuous-pitch presentation method, 

controlling for music training, and (2) test whether tinnitus psychoacoustic measurements have the 

sensitivity and specificity required to detect people faking tinnitus. Musicians and non-musicians with 

tinnitus, as well as simulated malingerers without tinnitus, were tested. Tinnitus pitch matching was first 

assessed using the likeness rating method: pure tones from 0.25 to 16 kHz were presented randomly to 

participants, who had to rate the likeness of each tone to their tinnitus, and to adjust its loudness from 0 to 

100 dB SPL. Tinnitus pitch matching was then assessed with a continuous-pitch method: participants had to 

match the pitch of their tinnitus to an external tone by moving their finger across a touch-sensitive strip, 

which generated a continuous pure tone from 0.5 to 20 kHz in 1 Hz steps. The predominant tinnitus pitch 

was consistent across both methods for both musicians and non-musicians, although musicians displayed 

better external tone pitch matching abilities. Simulated malingerers rated loudness much higher than did 

the other groups with a high degree of specificity and were unreliable in loudness matching from one 

session to the other. In conclusion, tinnitus pitch and loudness reliably correspond to the tinnitus percept. 

Psychoacoustic loudness matches are sensitive and specific to the presence of tinnitus. 

2b2. Alexandra Marquis and Phaedra Royle.  

UTILISATION D’APPLICATIONS ANDROID EN RECHERCHE :  

INTRODUCTION DE ANDROIDBAT ET JEU DE VERBES 

Les nouvelles technologies peuvent servir à maintenir l’intérêt des participants à la tâche ou encore à 

recueillir plus efficacement les données de recherche lorsque l’on étudie des populations spéciales telles 

que les enfants ou les personnes aphasiques. Nous présentons deux applications Android développées en 

code source libre (OpenSource). 1) Jeu de verbes est une application développée pour induire la production 

du langage chez les enfants (Marquis et al., 2012). Les expérimentations en langage étant généralement 

répétitives, il peut s’avérer difficile de maintenir l’attention des enfants pour la durée complète de la tâche. 

Jeu de verbes est un test ludique qui simule un livre d’histoire et est utilisé pour interagir avec l’enfant tout 

en procurant l’enregistrement audio et vidéo de la rencontre. L’enregistrement vidéo est utile en 

production du langage puisque nous obtenons, entre autres, l’information visuelle d’ouverture ou 

d’arrondissement des lèvres, qui est parfois difficile à déterminer à l’oral. 2) AndroidBAT (Cook et al., 2013) 

est une application donnant des ‘yeux’ (données vidéos), des ‘oreilles’ (données audio) et une ‘peau’ 

(données tactiles) au Test d’aphasie chez les bilingues (BAT, Paradis et al., 1987). AndroidBAT permet de 

réduire le temps de passation du BAT, fournit des données supplémentaires (ex. les fixations visuelles, les 

enregistrements audio et vidéo, la localisation des touchers, etc.) en plus de permettre d’adapter 

l’application aux besoins des cliniciens. Nous démontrons l’utilité d'utiliser les codes sources libres 

qu’offrent ces outils pour la collecte et l’analyse des données, en particulier lorsqu’il s’agit d’évaluer 

l’acquisition ou les déficits du langage. 
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2b3. Joelle Bechara, Phaedra Royle and Andrea MacLeod.  

LIAISON, ÉLISION, CONTRACTION ET ACCORD CHEZ L’ENFANT QUÉBÉCOIS ÂGÉ ENTRE 3 ET 6 ANS 

Cette étude présente des données sur le développement langagier des enfants québécois francophones 

âgés entre 3 et 6 ans. Nous examinons l’interface entre les habiletés de production des phonèmes et la 

maîtrise des structures morphologiques du français. Quatre tâches ont été utilisées pour évaluer la 

production orale morphonologique : la tâche Bulle (pour l'évaluation de production phonémique), une 

tâche de liaison ‘les-ours', une tâche d’élision ‘l’eau’, une tâche de fusion de déterminants ‘de+le = du’, ainsi 

qu'une tâche morphosyntaxique (accord en genre de l'adjectif et du déterminant ‘la petite maison’). Les 

résultats de 14 enfants âgés entre 3 et 6 ans seront présentés. Des analyses de corrélation r de Pearson ont 

été utilisées afin de vérifier les relations entre les scores à la tâche de production de consonnes et ceux des 

autres tâches. Les résultats nous montrent qu’il n’y a aucune relation entre les difficultés 

morphonologiques (liaison, fusion, élision) et les scores de production phonémique. Par contre, une 

corrélation positive et significative entre certaines tâches du Casse-tête (syntagmes nominaux de grandeur 

et syntagmes nominaux de couleur) et les scores production de consonnes a été observée. Cette étude 

nous a permis d’identifier les difficultés linguistiques observées dans le développement typique, et de 

mieux comprendre le lien entre les habiletés de production phonémique et morphologique chez l’enfant 

franco-québécois. Elle sera étendue à des enfants sourds porteurs d’implant cochléaire. 

2b4. Marie Pourquie.  

MULTILINGUALISM AND APHASIA:  

AGRAMMATIC APHASIA FROM A CROSS-LANGUAGE PERSPECTIVE IN BASQUE AND FRENCH 

We studied agrammatic aphasia (AA) in Basque and French while aiming to identify different effects of 

syntactic complexity on AA across languages. Prepositions and complementizers are function words, and 

the latter are defined as being problematic in AA. We examined whether the production of prepositional 

phrases (PP) and relatives clauses (RC) is similarly impaired in Basque and French, despite their different 

implementation. To produce PPs, Basque uses nominal case suffixes, i.e. bound morphemes, whereas 

French uses prepositional phrases, i.e. free morphemes (e.g. hotelan, à l’hotel, 'in the hotel’). On the other 

hand, whereas Basque RCs are prenominal with bound complementizers, French RCs are postnominal with 

free complementizers (e.g. Ikusi duen gizona, l’homme qu’il a vu, ‘the man that he saw’). We assumed that 

if a similar performance was observed between Basque and French speakers with AA, this would reveal a 

common degree of complexity, despite language specific implementation of these structures. In contrast, if 

differences were observed, this would reveal different degrees of complexity related to language specific 

mechanisms. I present two case studies from one Basque and one French speaker with AA, assessed on PP 

and RC production tasks. PP production resulted in 100% versus 70 % correct in Basque and French, 

respectively, while RC production was 0 % in both Basque and French, showing different and similar 

performance between speakers. Future perspectives are to assess bilingual Basque-French and Basque-

Spanish speakers, in both languages, and to contribute to theoretical and therapeutic research 

development in Basque and for bilinguals. 
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2b5. Ladan Ghazi Saidi and Ana Ines Ansaldo.  

FINDING ADVANTAGES IN DISADVANTAGES:  

CROSS-LINGUISTIC TRANSFER EFFECTS IN BILINGUAL APHASIA THERAPY 

Introduction: In multilingual contemporary society, bilingual aphasia is becoming more and more frequent. 

Regardless of patient’s choice, language therapy in a second language is not always available. There is 

evidence that language therapy effects can sometimes transfer across languages; however, the mechanisms 

favoring cross-linguistic transfer are poorly known. Aim: This paper reviews the evidence on cross-linguistic 

therapy effects in bilingual aphasia therapy, with a focus on those factors that can modulate cross-linguistic 

therapy (CLT) effects in bilinguals with aphasia. Methods: Collected from the following databases: Medline, 

ASHA, Cochrane, Aphasiology Archive, Evidence-Based Medicine Guidelines, NHS Evidence, PsycBite et 

Speechbite, with the key words bilingual, aphasia, cross-language, generalization, cognates, naming 

treatment, and transfer, fifteen articles (2 reviews and thirteen case studies) with details on pre and post 

therapy bilingual aphasia profiles in adults suffering from anomia, describing therapy frequency and 

procedures in sufficient detail to make them replicable and discussing variables influencing the presence or 

absence of cross-linguistic transfer effects were analyzed. Results and Discussion: Effects of word similarity, 

structural language overlap, therapy approach, language of therapy (L1 VS L2), cognitive control, and pre 

and post therapy proficiency factors are discussed, and a series of cues to develop intervention procedures 

favoring cross-linguistic transfer of therapy effects are proposed. 


