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Speech in noise perception is modulated by stimulus-driven and 
knowledge-driven processes. In the ELU model (Rönnberg et al., 2013), working 
memory (WM) capacity has been proposed to play a critical role in the 
resolution of mismatch between knowledge-based predictions and 
stimulus-based processing. However, the neural correlates and the 
temporal course of the mismatch resolution have not yet been investigated 
as a function of the error type.

• Participants
20 adults with normal-hearing (10 males), mean age = 25.4  5.6
• Material
48 correct couplets
• Procedure
1) Exposure to the correct couplets beforehand

2) MEG study: Presentation of couplets in constant background noise (80% 
intelligibility, except for ending words with 50% intelligibility)
Ending words could either be:

- the correct word (phonologically and semantically related)
- phonologically related but semantically incorrect word
- semantically related but phonologically incorrect word
- semantically and phonologically incorrect word

Task: determine if the presented ending word was the correct one.

3) Cognitive test battery 
WM and lexical access speed (LAS)

ANCOVAs
- with WM as a covariate: n.sig.
- with LAS as a covariate: sig.

Effect of the Condition 
mediated by WM capacity 
but not LAS.

Larger MEG amplitudes for unrelated or semantic than phonological 
condition on early (M170) but also later (N400) components as well as 
more behavioural errors in the phonological condition compared to 
semantic or unrelated conditions suggest that phonological expectations 
override semantic mismatch during speech in noise perception. 

Background

Methods

ANOVA
Condition, F(2, 38)=26.446, p<.001
Semantic, CRs 39.22  4.58
Phonological, CRs 32.40  3.5
Unrelated, CRs 35.75  6.06

Fewer correct rejections in 
phonological condition than in 
semantic or unrelated conditions. 

Figure 2. Experimental design of the MEG study

Figure 1. Presentation of the different conditions of the experiment

Results
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Figure 3. Main effect of the Condition (Semantic, 
Phonological, Unrelated). Vertical bars denote 0,95 

confidence intervals

MEG Results

Discussion

 Could we observe a modulation of MEG activity as a 
function of the relation of the ending word to the couplet?

• Larger amplitudes for less than highly
predicted ending word (Maess et al., 2016)

Positive cluster (200-600ms), p = 0.032
Negative cluster (200-600ms), p = 0.002

• M170 activity modulated (Johnston et al., 2017) on left temporo-parietal 
sites  general marker of expectation violation observed here in 
auditory modality

• N400 activity modulated on right fronto-parietal and left parietal 
sites.

Figure 4. Topographical representation of Event-Related-Field for the ending word as a function of its Semantic
(blue), Phonological (red) or Unrelated (green) relation to the couplet.

Figure 5. Sensors marked as * show a significant effect (p<0.05) between 110 and 210 ms
for M170 (upper panel) and between 200 and 500 ms for N400 (lower panel) with cluster multiple comparison 

correction for unrelated–phonological and phonological–semantic comparisons, and with permutation-based t-test 
(montecarlo) for unrelated-semantic comparison

a) unrelated – phonological b) unrelated – semantic c) phonological – semantic

Condition Couplet Ending Word Correct Response

Correct The nearest doctor is so far, we’ll have to drive there in your car Yes

Phonological jar No

Semantic van No

Unrelated chair No

M170 
110-210 ms

N400 
200-500 ms
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