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Results
• We perceive speech sounds in distinct 

perceptual categories despite variability in 

physical stimuli

• Identical stimuli can be perceived differently 

depending on listening conditions and 

context

Active role of sensorimotor system in 

perception

• Engaging the articulators skews perception1, 2

• Motor-related brain rhythms altered before, 

during, and after listening3

• Motor cortex issues predictive signals via 

beta-band oscillations 4

We predict that sensorimotor perturbation 

will:

• Influence perception of vowels

• Alter oscillatory signals in sensorimotor 

regions

Liptube had different perceptual effect on 

clear vs ambiguous stimuli

• Effect more pronounced at perceptual 

boundary between phonemes

• Sensorimotor system may be more 

involved in speech perception during 

difficult listening conditions3, i.e. 

phonemic ambiguity

Beta-band activity: early synchronization 

and late desynchronization at motor 

cortex

• Indicative of predictive coding 6

• Could reflect motor system signalling 

contextual information towards auditory 

cortex to help categorize sound

Current Directions

• Increasing sample size

• Closer investigation of effect on clear 

vs. ambiguous stimuli

• Investigating time course of functional 

connectivity between auditory-

sensorimotor regions during task
Participants

2 healthy young adult participants, 1 fluent 

French speaker (Pilot 2)

Stimuli

9 synthetic speech stimuli (200ms) 

generated along acoustic continuum from /u/ 

(as in shoe, who) to /œ/ (as in bird, heard)

Materials

• Small plastic tube (“liptube”) of 2.5 cm 

diameter held between the lips

• Prevents rounding necessary to produce 

/u/ 

• Known to bias vowel perception 5

Procedure

• Participants seated in 

magnetoencephalography (MEG) 

apparatus while brain activity recorded

• Classified sounds as either /u/ or /œ/

• 450 trials per session

• Trials: 1000-2000ms duration

• Task performed both with and without 

liptube

Pilot 1 Pilot 2

Differential beta-band (12-35Hz) activity

300ms after stimulus onset

1. Ito, T., Tiede, M. & Ostry, D. J. (2009). Somatosensory 

function in speech perception. PNAS. 106(4), 1245-1248. 

doi:10.1073/pnas.0810063106 

2. Möttönen, R. & Watkins, K. E. (2009). Motor Representations 

of Articulators Contribute to Categorical Perception of Speech 

Sounds. J. Neurosci, 29, 9819–9825. 

doi:10.1523/JNEUROSCI.6018-08.2009

3. Jenson, D. et al. (2014). Temporal dynamics of sensorimotor 

integration in speech perception and production. Frontiers in 

Psychology, 656(5), 1-17. doi:10.3389/fpsyg.2014.00656

4. Morillion, B. & Baillet, S. (2017). Motor origins of temporal 

predictions in auditory attention. PNAS, 114(42), 913-912. 

doi:10.1073/pnas.170537311

5. Menard, L., Perrier, P., & Aubin, J. (2016). Compensation for a 

lip-tube perturbation in 4-year-olds. J. Acoust. Soc. Am, 139, 

2514-2531. doi:10.1121/1.4945718 

6. Saltuklaroglua, T. et al. (2018). EEG mu rhythms: Rich 

sources of sensorimotor information in speech processing. Brain 

and Language, 187, 41-61. doi:10.1016/j.bandl.2018.09.005

u œ?

Event-related spectral perturbation 

Left motor cortex: 12-35Hz
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