Neural Differential Processing of Gaze Cueing from a Congruent and Incongruent Informant
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* Young children preferentially learn from reliable others over unreliable others. Prior empirical 10! ] g /v—//\’
studies have demonstrated how children can respond differently to individuals with a different 5 <A |
g
level of reliability (Harris, Koenig, Corriveau, & Jaswal, 2018; Mills, 2013). S5 L
* Arecent study showed that infants as young as 8 months of age only followed the gaze of a 3 ‘ &5
. . . © —Congruent
person who consistently gave them accurate gaze cues to an object location, but not the gaze -l 0 10 — Incongruent -
of a person who did not always give them accurate cues (Tummeltshammer et al., 2014). 5_5 | 200 P 200 400 600 800
* No direct investigations have been conducted to clarify the cognitive processes underlying how o Time (ms)
infants discriminate reliable others from unreliable others. -10 I:I :ﬁ‘;’;ﬁ’“ﬁg‘m Figures: Grand-average waveforms on the congruent (blue) and incongruent (red)
| ‘79 trials over frontocentral electrode sites [right] and over frontotemporal sites. The
200 0 200 400 600 800 x =0 marks the stimuli onset, and the lighter grey shading indicates the baseline (-
Time (ms) 200ms to 0) and the darker shading the time-window of focus for the Nc [right]

approx. 275ms and the PSW [left]. The yellow shading in the right figure represents the time

A _—“\»:_ _\T/ N window within which the early negative deflection was observed.

* The negative component (Nc) was enhanced for the congruent informant (t(22)=-2.25, p=.035)

* The positive slow wave (PSW) was greater in amplitude for the incongruent informant (t(22)=-2.53, p=.020)

* Anegative deflection at early latency differentiated the congruent informant from the incongruent
informant (t(22)=-2.86, p=.009).

METHODS

Participants: 22 infants aged 9months (M=271days)

Stimuli & Procedure: Infants watched static images showing a congruent (reliable) or
incongruent (unreliable) informant, presented after a 2s video where the informant said “Hey
look!” with her eyes directed to the infant. A congruent informant looked at the object 100% of
the time, whilst an incongruent informant looked at the object 25% of the time and looked away
from it 75% of the time. Presentations ceased when infants were no longer able to attend to the
stimuli. On average, infants watched 82 images in total (both conditions).

EEG: A 128-channel Geodesic Sensor Net (EGI) was used for data recording, and data pre-
processing and analysis was conducted according to a standard ERP analysis procedure.

* Three key neural components were identified as indexing underlying selective social learning based on
informant reliability.

1. Negative Component (Nc) [attention allocation (Reynolds & Richards, 2005)]: Larger amplitude for
the congruent informant than the incongruent informant.

2. Positive Slow Wave (PSW) [memory updating (de Haan & Nelson, 1999)]: Greater mean amplitude for
the incongruent informant than the congruent informant.

3. Early-latency negative deflection: Differential responses to the congruent and incongruent
informants. It is difficult to label or discuss its function only from this study.

* Taken together, the current study demonstrates that infants process
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Participants who contributed more than 5 artefact-free trials consisted of the final sample.
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Examples of stimuli used: after a short video
(left), either a congruent informant (mid) and
an incongruent informant (right) appeared

information differently according to the informant’s reliability. When
the informant is reliable and consistently gives a correct cue, infants
pay enhanced attention and are able to better encode the provided
information. When the informant gives information with mixed
accuracy, infants’ attentional allocation decreases and the information
is only partially encoded.
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These neural correlates are likely to predict infants’ cognitive processing
mechanisms that can be modulated by informant reliability.
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