
Introduction
Infants seem to track other people’s beliefs already at 7 
months of age (Kovács, Téglás, & Endress, 2010), and seem to 
exhibit the N400, an electrophysiological marker of semantic 
incongruity detection, well known in adults (e.g., Kutas & 
Federmeier, 2011), under certain conditions already at 9 
(Junge, Cutler, & Hagoort, 2012; Parise & Csibra, 2012), and 
reliably at 14 months of age (Friedrich & Friederici, 2005). 

In our study we set out first, to investigate whether 
infants evaluate utterances from the perspective of a 
potential communicative partner, similarly to adults, as 
shown by Rueschmeyer, Gardner, and Stoner (2015) in a joint 
comprehension task. Second, to evaluate the timing of the 
interaction between Theory of Mind (ToM) functions and 
linguistic comprehension.

In order to investigate such social aspects of language use, 
we presented various toys in a puppet theater to 14-month-
old infants, named them in the presence of an adult observer, 
and recorded babies’ electroencephalogram (EEG).

Methods
Participants: 24 infants of 14 months of age; 11 female; mean 

age (SD): 434 (13) days, range: 415-456 days
Stimuli: audio recording of 15 words and corresponding real 

world objects adapted from Parise & Csibra (2012) 
(e.g., bunny, cup, shoe, duck, etc.)

Experimental procedure
Every trial followed the below sequence:

1. Observer opens the curtains, and establishes eye-contact with infant.
2. Experimenter places object 1 in front of the occluder.
3. Occluder opens, so that Observer can see object 1, then it closes.
4. Observer turns 90° to the right, so that the stage is out of her sight.
5. Experimenter removes object 1 and replaces it with object 2.
6. Observer turns back to face the infant, establishes eye-contact.
7a. Occluder is lowered so that Observer can see the new object
  (observer congruent condition)
7b. Occluder remains in place (observer incongruent condition)
8. Experimenter points at object 2, and Observer plays back an audio 

recording of the name of object 2. (This button press also serves as the 
trigger for the EEG recording.)

9. Object 2 is removed, curtain closes, and new trial starts.
As a result, the Observer had a false belief about the identity of the object 

at the time of the labeling in the incongruent, but not in the congruent 
condition, while the infant always heard a correct, congruent label.

Open questions
1) Is the effect a real N400, indicative of semantic processes in a ToM situation?
2) Is the early timing of the N400-like effect a result of the predictability of the words 

from the infants’ perspective?
3) What is the role of the late frontal effect? Flagging the N400 for ownership 

disambiguation?
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Results
We measured a greater negativity over centro-
parietal electrode sites in the 300-500 ms time 
window to the incongruent, relative to the congruent 
condition (p = .04). We also found a later negativity 
(500-700 ms) over frontal sites to the incongrouent 
condition. A 2x2x2 (Conditions x Time Windows x 
Frontal-Parietal Regions) ANOVA revealed a three-
way interaction (p = .04) and that the frontal effect 
was significant in the 500-700 ms time window (p = 
.01), while the parietal effect showed a strong trend 
throughout the two windows (p = .053).
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