
performance on the HDT is driven largely by
responses to losses associated with each door
(Huizenga et al., 2007).

Next, we examined the extent to which individ-
ual differences in P300 responses to feedback were
associated with performance on the HDT as well as
verbal ability and working memory.

Bias for infrequent- (vs. frequent-) punishment doors
and P300 responses to feedback.. As noted earlier, chil-
dren showed a strong bias for infrequent- (vs. fre-
quent-) punishment doors, selecting infrequent-
punishment doors approximately 60% of the time.
Nonetheless, children differed in the extent to
which they showed this bias. Bias for infrequent pun-
ishment scores (number of infrequent minus fre-
quent punishment choices ranged from ) 118 to 270
(M = 57, SD = 71). We therefore examined whether
individual differences in bias for infrequent punish-
ment related to individual differences in magnitude
of P300 effects (i.e., P300 amplitudes for punish-
ment ) P300 amplitudes for rewards).

We predicted that children with larger P300
effects would show the strongest bias for infre-
quent-punishment doors. Such a relation, if found,
could reßect that children who are more sensitive
to losses at an electrophysiological level, as
indexed by the P300 effect, behaviorally show a
bias away from frequent-punishment doors. How-
ever, another possibility is that such a relation
reßects, instead, differences in the frequency with
which loss outcomes were actually encountered
over the course of the HDT (referred to hereafter
as losses encountered). That is, because the ratio of
encountering a loss on high (vs. low) frequency of
punishment doors is 5:1, children with a strong
bias actually encountered fewer loss outcomes.
Thus, it was necessary to assess the extent to
which any relation between bias for infrequent
punishment and P300 effects is due to characteris-
tics of the child (e.g., loss sensitivity) or to context-
induced effects (i.e., differences in the frequency
with which losses were actually encountered dur-
ing the HDT). To tease apart these effects, we per-
formed GLMs with a bias for infrequent
punishments and losses encountered entered as
continuous between-subjects factors and sex as a
dichotomous between-subjects factor. All two- and
three-way interactions also were included in the
model.

The scalp distribution of the P300 effect not only
differed for girls and boys, as described earlier, but
also depended on the number of losses encountered.
The three-way Losses Encountered· Sex · Elec-
trode Site interaction was statistically signiÞcant at

the midline sites, linear contrast: F(1, 66) = 5.13,
p = .03,g2 = .07; medialÐlateral sites, linear contrast:
F(1, 66) = 4.47,p = .04, g2 = .06; and lateralÐlateral
sites, linear contrast: F(1, 66) = 7.60, p = .008,
g2 = .10. SpeciÞcally, for girls, fewer losses
encountered was associated with larger linear, from
anterior to posterior sites, increase in P300 effects at
midline, Losses Encountered · Electrode linear
contrast: F(1, 32) = 6.17, p = .02, g2 = .16, and
lateralÐlateral sites, Losses Encountered· Electrode
linear contrast: F(1, 32) = 4.67,p = .04, g2 = .13. For
boys, this linear, anterior to posterior, increase as a
function of losses encountered on P300 effects was
not observed (all Losses Encountered · Electrode
interactions: ps > .05). Instead, for boys, fewer losses
encountered was associated with larger P300 effects
in the left (vs. right) hemisphere of the medialÐ
lateral sites, Losses Encountered· Sphere linear
contrast: F(1, 34) = 13.21, p = .001, g2 = .28. This
pattern was not observed for girls ( p > .95). The
three-way Losses Encountered · Sex · Sphere inter-
action was statistically signiÞcant, F(1, 66) = 5.58,
p = .02,g2 = .08.

Most important, the scalp distribution of the
P300 effect also varied as a function of a childÕs bias
for infrequent punishment. The Bias · Sex · Elec-
trode Site interaction was statistically signiÞcant at
the midline sites, linear contrast: F(1, 66) = 6.11,
p = .02, g2 = .09, medialÐlateral linear contrast: F(1,
66) = 4.67, p = .03, g2 = .07, and lateralÐlateral,
linear contrast: F(1, 66) = 8.05, p = .006, g2 = .11.
SpeciÞcally, for girls, the bias for infrequent-pun-
ishment doors was associated with a larger linear,
from anterior to posterior sites, increase of P300
effects at the midline sites, linear contrast: F(1,
32) = 8.10, p = .008, g2 = .20, and lateralÐlateral
sites, linear contrast: F(1, 32) = 5.52, p = .03,
g2 = .15. In contrast, for boys, the bias for infre-
quent punishment did not interact with electrode
position to modulate P300 effects (all ps > .05).
Instead, for boys, a strong bias for infrequent-
punishment doors was associated with larger
P300 effects in the left (vs. right) hemisphere of
the medialÐlateral sites, Bias· Sphere linear con-
trast: F(1, 34) = 12.91,p = .001, g2 = .28. No such
Bias · Sphere interaction was observed for girls,
p > .89; Bias· Sex · Sphere: F(1, 66) = 5.20,p = .03,
g2 = .07.

These results indicate that above and beyond
context-induced effects (i.e., differences in the num-
ber of losses encountered during the HDT), individ-
ual differences in childrenÕs bias for infrequent- (vs.
frequent-) punishment doors was related to larger
P300 effects. This suggests that the sensitivity to
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