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Methods
• Participants: 17 monolingual native British English speakers, mean age 24.8, ± 5.44

years.

• Experimental sentences contained an ambiguous noun, which was disambiguated

towards its subordinate (i.e. less frequent) meaning by the final word of the sentence.

• A common network appears to be active during semantic ambiguity resolution in all three modalities.

• Whole-brain analyses only indicated relatively weak effects of modality on ambiguity processing. However, more

focussed ROI analyses revealed that the modality in which a sentence is presented differentially affects ambiguity-

related activations in regions known to be involved in semantic ambiguity resolution.

• RSVP, the least natural modality for language processing, was associated with significantly greater ambiguity effects

than the more natural listening and reading modalities in most of the ROIs – particularly in BA 47, a region assumed

to be relevant for semantic integration processes.

• It is important that researchers investigating the neural underpinnings of semantic ambiguity resolution consider the

processing demands posed not only by the content of the stimuli but also by their presentation modality.

• Sentences were 

presented aurally 

(Listening condition), 

visually as whole 

sentences (Reading 

condition) or visually 

word-by-word (RSVP 

condition). 

Listening 

condition

Reading 

condition

RSVP 

condition

Ambiguous Spoken sentence Written sentence RSVP sentence

Unambiguous 

baseline

Spoken sentence Written sentence RSVP sentence

Unintelligible 

baseline

Rotated speech False font RSVP false font 

Introduction
• Resolving lexical-semantic ambiguity is essential for successful language

comprehension. After initially selecting an incorrect word meaning,

readers/listeners need to revise their original interpretation. This is more likely

for less common (subordinate) word meanings, e.g.:

• Previous neuroimaging studies investigating semantic ambiguity resolution have

presented stimuli in a single modality only (written or spoken), with the

assumption that high-level comprehension processes are supported by a

modality-independent neural network (e.g. Zempleni et al., 2007; Rodd et al.,

2010).

• However, different modes of stimulus presentation may vary in the demands

they place on attentional and cognitive control processes, particularly in the case

of rapid serial (word-by-word) presentation of visual sentences (RSVP).

• The aim of this study was to investigate the effects of sentence presentation

modality on brain regions engaged in semantic ambiguity resolution.
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Sally worried that the ball was 

going to be too crowded.

• Participants were asked 

to listen to and read the 

sentences carefully (no 

explicit task). Sentences 

were randomised 

between conditions. 

Sally

Results

• Activation during sentence processing, and during post-sentence semantic reanalysis

was compared to that of matched unambiguous and unintelligible sentences in each

modality, using SPM12 software. Ambiguity resolution performance was tested offline

immediately after scanning.

ROI analyses

F-tests p < .05;  †F-test marginally significant;  *t-test significant at p < .05

No significant differences were found in other ROIs: LIFG (BA 44); left aSTS; left mSTS; left pSTS/MTG; RIFG; right MTG/ITG.

Whole brain analyses

ROI selection based on peak coordinates from previous studies investigating ambiguity resolution in auditory and

visual modalities (Zempleni et al., 2007; Warren et al., in prep.). Graphs show mean (± SEM) differences in the

Ambiguous > Unambiguous contrast for each modality within each ROI.
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Conclusions

• Similar response profiles in left BA 45

and its right hemisphere homologue

region, with both visual conditions

eliciting significantly stronger

ambiguity effects than the Listening

condition.

• Relative to the other conditions, the

RSVP modality elicited particularly

strong ambiguity effects in left anterior

frontal ROIs BA 47 and BA 45.

Initial meaning 

selection
Reanalysis

Sally worried that the BALL was going to be too CROWDED.

y = 29 z = 22x = -51

Modality x Ambiguity interaction

x = 53 z = 19y = -27

Listening > (Reading and RSVP)

Post-sentence activation in the auditory modality  

x = -51 z = 13

(Reading and RSVP) > Listening)

y = 17

Post-sentence activation in the visual modality  

x = -53 z = 17

(RSVP and Listening) > Reading

y = 27

Post-sentence activation in transient modalities

x = -51 z = 14

RSVP > (Listening and Reading)

y = -9

Post-sentence activation in the RSVP modality  

Statistical threshold for all SPMs p < .05 (uncorrected), 

cluster extent threshold k = 20
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