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The  current  study  is  the  first  to investigate  neural  correlates  of  infants’  detection  of  pro- and
antisocial  agents.  Differences  in ERP  component  P400  over  posterior  temporal  areas were
found during  6-month-olds’  observation  of  helping  and  hindering  agents  (Experiment  1),
but not  during  observation  of identically  moving  agents  that did  not  help  or hinder  (Exper-
iment  2).  The  results  demonstrate  that  the  P400  component  indexes  activation  of infants’
memories  of  previously  perceived  interactions  between  social  agents.  This  leads  to suggest

that similar  processes  might  be  involved  in  infants’  processing  of  pro- and  antisocial  agents
and other  social  perception  processes  (encoding  gaze  direction,  goal  directed  grasping  and
pointing).

© 2015  Published  by Elsevier  Ltd.  This  is an  open  access  article  under  the  CC  BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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 performed using different stimuli (Hamlin et al.,
amlin and Wynn, 2011), nor can it account for the
nt more complex findings that infants’ prosocial
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cety and Howard, 2013; Moll et al., 2002). Based on
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are governed by lower level social perception
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 Several indications suggest that these processes
ized by the STS without necessary involvement of
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 for animated geometrical shapes that appeared
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eas) is sensitive to perceived intentional harm in
ecety et al., 2012). On a larger scale the STS is sen-
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 directly related to the STS via source localiza-
 joint EEG, fMRI measures (Puce et al., 1998;

 Taylor, 2004; Dalrymple et al., 2011). On the
hese arguments, and the observation that both

 involve STS activity, we hypothesize that an infant
 component indexes processing of actions’ social

dy has investigated the neural correlates of pro-
ferences in young infants. However, a few studies
onstrated that the infant ERP component P400 is

 processing of goal directed actions such as grasp-
er et al., in press) and pointing (Gredebäck et al.,
linder et al., in press), to emotional processing

n et al., 2007), biological motion (Reid et al., 2006)
 direction (Senju et al., 2006). In this context it is
t  to note that P400 amplitudes are larger for func-
d goal directed actions (reaching for, or pointing
bjects, looking at interesting sights) than control
at lack these object directed properties.

 study we  examine the neural correlates of infants’
l preferences by measuring EEG and target ERP
nts hypothesized to be sensitive to pro- and anti-
nts in the hill-climber paradigm (Hamlin et al.,

ore specifically, 6-month-old infants were pre-
ith two scenarios. In Experiment 1 one agent helps
gent (ball with eyes) to reach the top of a hill,

a different agent hinders the circular agent from
the top of a hill. In Experiment 2 one agent pushes
nimate ball (without eyes) to the top of the hill

her agent pushed the ball down the hill. Follow-
 scenarios infants were presented with repeated

 the two  agents that helped or hindered in Exper-
nd moved up vs down in Experiment 2 (only one
s presented on each trial) and ERP components for
ges were analyzed (for similar designs see Kaduk
3; Parise et al., 2008).
ypothesize that P400 amplitudes will differ
pro- and anti-social agents (Experiment 1). Fur-
, given that prior studies have demonstrated
plitudes of P400 for congruent than incongru-
ing (Gredebäck et al., 2010) and gaze direction
al., 2006), as well as for upright over inverted bio-
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 larger P400 in response to agents that previously
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ooking at interesting sights, and agents that help

o difference in P400 amplitudes is expected in
nt 2 where the agent that is being helped and/or

 is replaced by an inanimate ball.
so analyzed the Nc component. This mid-latency
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et and is most prominent at fronto-central
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sne et al., 1981) and/or a general attentional
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gonist as they interacted with it. The protagonist’s
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le of the hill. Each trial consisted of a black picture
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Fig. 1. Stimuli used in training and test set of Experiment 1. Note that the identity of the helper (here a triangle) and the hinderer (here a square) was
randomized  across participants. (For interpretation of the references to color in this sentence, the reader is referred to the web version of the article.)

Fig. 2. Denotes channels used to analyze P400 (black circles), channels included in the analysis (gray circles) and excluded channels (white circles). Grand
average  ERP data are shown for selected channels for the first 600 ms  after the onset of the test stimulus (image of helper/hinderer in Experiment 1
agent  moving up or down in Experiment 2). Black triangles mark significant differences between helper and hinder trials. Solid lines represent helper in
Experiment  1 and agent moving up in Experiment 2, dashed lines represent hinderer in Experiment 1 and agent moving down in Experiment 2.
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