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Figure 4: Univariate contrasts and contrast estimates at cluster peaks (all peaks: p<.001 uncorrected; clusters: p<.05 
FWE corrected). BL stands for baseline. 

Lateralisation analysis
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AccuracyB

Procedure 
- 26 healthy, right-handed participants 
- 3T fMRI (Siemens) 
- Analysis in SPM12 (1st level: GLM; 2nd: one-way ANOVA)

1. How does the presence of prosodic and 
grammatical cues influence sentence 
processing? 

2. When sentence structure is established by 
prosodic cues only, where is this 
processed? 

3. When sentence  structure is established by 
grammatical cues only, where is this 
processed? 

4. Does the role of the intonational cue in 
establishing the sentence structure 
determine the lateralisation of brain areas 
involved in intonation processing?

In speech, the structure of a sentence can be 
established by 

Grammatical cues - what is said 
- E.g. the word form used (“she” or “her”)  

Prosodic cues - how it is said 
- E.g. the intonation of speech (changes in 

pitch) and pauses 
Grammatical information is predominantly 

processed in the left hemisphere1 
Prosodic information has been thought to be 

processed in the right hemisphere, but its 
lateralisation is debated2

Research questions

stimulus

Figure 2: Overview of an experimental trial

+

“Peter befiehlt 
sie darum zu 

bitten”

comprehension 
question

response

Time

2

1. Having multiple cues facilitates sentence comprehension; having only 1 cue increases processing demands (Fig 3) 

2. The left inferior frontal gyrus (IFG) plays a key role in sentence processing when only intonation (prosodic 

information) conveys the structure of the sentence (Fig 4A) 

3. Activity in the left IFG overlapped with the region that was active when the sentence structure was established by 

a grammatical cue, i.e., word form (Fig 4B) 

4. Lateralisation of intonation processing depends on whether intonation is critical for understanding a sentence 

structure (Fig  5A) or not (Fig  5B), supporting the notion that processing of prosodic information is lateralised in 

function of its linguistic role4,5

Cue establishing
Condition Sentence  sentence structure

1 ProsodyOnly1
[Peter verspricht Nick # [dafür zu bezahlen]]

prosodic
           [Peter promises Nick # [to pay for it]]          

2 ProsodyOnly2
[Peter verspricht # [Nick dafür zu bezahlen]]

prosodic
        [Peter promises # [to pay Nick for it]]

3 Grammatical Only
[Peter verspricht [sie dafür zu bezahlen]]

grammatical
         [Peter promises [to pay her for it]]

4 BL ProsodyOnly
[Peter verspricht Nick # [sie zu bezahlen]]

multiple
           [Peter promises Nick # [to pay her for it]]

5 BL Grammatical 
Only

[Peter verspricht # [sie dafür zu bezahlen]]
multiple

        [Peter promises # [to pay her for it]]

6 BL Prosody 
NoChoice

[Peter verspricht # [heute dafür zu bezahlen]]
cue redundant

         [Peter promises # [to pay for it today]]

T-value
7.243.45

Figure 5: Lateralisation 
analysis. All peaks: p<.001 
unc.; clusters: p<.05 FWE corr.

prosodic cue:

grammatical cue

Intonational Phrase Boundary (pitch rise§, syllable lengthening§, pause§§)

: word form
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1

Figure 1: In this study3, the sentences “A promises B, to pay 
for it” and “A promises, to pay B for it” were not 
distinguished by word order, but the location of a prosodic 
boundary (“#”, see 1 and 2 in Table A). However, word form 
could also establish the structure: in the above example 
stimulus (3 in Table A), “sie” (her) can only belong to 
“bezahlen” (to pay), not “verspricht” (promises), because of 
the accusative case marking.

A

Table A: Each condition has an unambiguous sentence 
structure, established by different types of cues. BL: baseline.
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Figure 3: RTs (A) and accuracy (B) differed depending 
on condition (χ2(5)=75.87, p<.001; χ2(5)=50.41,  
p<.001). Asterisks mark pair-wise comparisons with  
p-values smaller than .0033 (Bonferroni-corrected).
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Results

“Peter promises, to pay her for it”

Methods
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