


(2003) also reported a split-brain patient who showed more true-
positive and fewer false-positive responses when searching for the
self-face among morphed faces with the right versus the left
hemispheres (but see Turk et al., 2002, for a split-brain patient
showing a reverse pattern).

Recent functional magnetic resonance imaging (fMRI) studies
also showed evidence for distinct neural substrates underlying
self-face recognition. Relative to famous or personally familiar
faces, recognition of self-face results in increased activity in the
right frontal and parietal lobes and the left middle temporal gyrus
(Devue et al., 2007; Platek, Keenan, Gallup, & Mohamed, 2004;
Platek et al., 2006; Sugiura et al., 2005). Similarly, self-face
induces increased activation in the right frontal cortex relative to a
personally familiar face in the implicit face-recognition task (Sui
& Han, 2007). Inhibition of the right (but not the left) inferior
parietal cortex by transcranial magnetic stimulation (TMS) dis-
rupted the performance on self–other discrimination of morphed
images (Uddin, Molnar-Szakacs, Zaidel, & Iacoboni, 2006). Taken
together, although studies of self-face recognition have yielded
inconsistent localizations (e.g., Kircher et al., 2001; Turk et al.,
2002), most of the brain imaging studies have supported that a
neural circuit mainly in the right hemisphere underpins self-face
recognition in human adults (Uddin, Iacoboni, Lange, & Keenan,
2007).



demonstrated the existence of an IPA with self and the modulation
of the primary motor cortex by self-related stimuli, the current
study investigated the cause–effect relation between the IPA with
self and the self-advantage of face recognition. Our IPA hypothesis
of self-face recognition has several predictions. First and most
important, if the IPA with self plays a key role in self-face
advantage, the self-face advantage should be reduced once the IPA
with self is broken or weakened. Second, because the right hemi-
sphere dominates self-face recognition (Keenan et al., 1999; Sui &
Han, 2007; Uddin et al., 2006) and self-related stimuli modulate
the right motor activity (Keenan et al., 2001; Molnar-Szakacs et
al., 2005; Theoret et al., 2004), a manipulation that weakens the
IPA with self should mainly influence left-hand responses to
self-face and familiar faces. Third, as positive self-regard is cul-
turally universal (Heine, 2005; Heine, Lehman, Markus, &
Kitayama, 1999), we would expect the IPA with self plays a
similar role in self-face advantage in different cultures and thus a
manipulation that weakens the IPA with self should influence
self-face advantage in a similar fashion in different cultures.



threat priming procedure, in which 15 negative and 15 positive
adjectives were randomly chosen for each participant. The non-
threat priming was identical to the SCT priming except that par-
ticipants had to judge the valence of each adjective by pressing one
of two buttons. The assignment of “yes” and “no,” “positive” and
“negative” responses to the left and right hands was counterbal-
anced across participants. Each participant underwent both the
SCT and the nonthreat priming procedure and the order of the SCT
and nonthreat priming were counterbalanced across participants.

IAT procedure. Immediately after the SCT and nonthreat
priming procedure, participants performed an IAT task. Similar to
that in Greenwald and Farnham (2000), there were four kinds of
stimuli in the IAT task, that is, me items, not me items, positive
items, and negative items. However, the me items and not me
items consisted of face images of each participant and one of
his/her friends. Ten face images of each participant and a gender/
age matched friend, with a neutral facial expression, were taken
using a digital camera before the experiment. Their heads were
oriented to the left (from 0°to 45°) in five images and to the right
in the others. We chose 10 positive and 10 negative words for the
positive/negative items.

The IAT was introduced as a “categorization task” in which
participants had to categorize a variety of items that appeared on a
computer screen. There were seven blocks of trials after the SCT
priming and the nonthreat priming procedure. Each practice block
consisted of 20 trials and each data-collection block consisted of
40 trials (see Table 1 for the design in details). Each block was
preceded by an instruction that informed participant of the type of
items that they had to categorize as well as the meaning of the keys
(key labels remained on the screen throughout each block). Each
stimulus was presented for 300 ms at the center of the screen and
was followed by a fixation with a duration varying between 900 to
1,500 ms (M � 1,200 ms). For each trial participants responded to
the stimulus item by pressing a key on a standard keyboard using
the left or right index finger. The IAT effect was measured as the
difference in RTs between me � positive items in Block 4 and
me � negative items in Block 7. The order of Blocks 2 through 4
and Blocks 5 through 7 and the assignment of different items to the
left and right hand responses were counterbalanced across partic-
ipants. Both the priming and IAT conditions were manipulated
using a within-subjects design. Instructions emphasized both re-
sponse speed and accuracy.



provides a basis for using SCT priming to manipulate the IPA with
self in the following experiments.



that response accuracies were lower to the scrambled face than to
self-face and familiar faces. Post hoc analysis confirmed that
response accuracies did not differ between self and familiar faces
( p � .05).

Mean RTs and RTs of each individual participant are shown
in Figures 3a and 3b, respectively. The ANOVA of RTs showed
a significant main effect of face, F(2, 22) � 40.31, p � .001,
�2 � 0.786; suggesting slower responses to the scrambled face
than to self-face and familiar faces. The main effect of priming
was also significant, F(1, 11) � 7.559, p � .02, �2 � 0.407; as
RTs were shorter after the SCT than after the nonthreat priming
procedure. There was also a reliable interaction of Face �
Priming, F(2, 22) � 5.138, p � .02, �2 � 0.318. A 2 (self-face
vs. familiar face) � 2 (SCT vs. nonthreat priming) interaction
was also significant, F(1, 11) � 18.72, p � .001, �2 � 0.630;
indicating that responses were faster to self-face than to familiar
faces after the nonthreat priming, t(11) � –3.688, p � .004;
whereas a reverse pattern was true after the SCT priming,
t(11) � 3.076, p � .01.

The priming effect on responses to the scrambled face suggests
modulation of general motor responses by the SCT priming. To
disentangle the effect of SCT on face recognition from that on pure
motor responses, the RT ratios of self/scrambled and familiar/
scrambled faces were calculated to index normalized responses to
self- and familiar faces that were independent of the facilitation of
motor responses by the SCT priming (Figure 3c). An ANOVA was

performed on the normalized responses with face (self-face vs.
familiar face) and priming (nonthreat vs. SCT) as independent
within-subjects variables. The main effect of face (F � 1) and
priming, F(1, 11) � 2.268, p � .160; did not reach significance,
indicating that the normalized responses indeed excluded the prim-
ing effect on motor selection and execution that was comparable
for responses to both self-face and familiar faces. Nevertheless,
there was a highly significant interaction between face and prim-
ing, F(1, 11) � 20.81, p � .001, �2 � 0.654. Post hoc analysis
revealed that the SCT priming effect was reliable for the self-face,
t(11) � 2.649, p � .05; but not for the familiar face, t(11) � 0.288,
p � .779; indicating that the SCT priming inhibited responses to
self-face although having little influence on responses to familiar
faces.

To further verify the relation between the SCT priming and
self-face advantage, we calculated the correlation between the
number of negative traits assigned to the self during the SCT
priming procedure and the variation of self-face advantage (de-
fined as the differential RTs to self-face and familiar faces) be-
tween the SCT and nonthreat priming conditions. We assumed that
the more negative traits participants identified as appropriate to
describe themselves, the greater the threat on the self-concept
would be and thus the larger the variation of self-face advantage
expected. Indeed, there was a reliable positive correlation between
the number of negative traits assigned to the self and the variation
of self-face advantage (r � .593, p � .05, see Figure 3d), sug-
gesting a greater decrease of self-face advantage for those who
assigned more negative traits to the self.

Experiment 2a showed a reliable self-advantage in the im-
plicit face-recognition task after the nonthreat priming proce-
dure, consistent with the previous work (Keenan et al., 1999;
Sui et al., 2006; Tong & Nakayama, 1999). However, the
self-face advantage was eliminated by SCT priming and re-
sponses were even slower to self-face than to familiar faces.
This remarkable SCT effect on self-face recognition was con-
sistently observed in all the participants. In addition, the vari-
ation of self-face advantage positively correlated with the num-
ber of negative traits participants identified as being applied to
the self in the SCT priming procedure, providing evidence for
a quantitative relationship between the SCT priming and the
variation of self-face advantage. The normalized responses to
self-face and familiar faces indicate that the elimination of
self-face advantage essentially arose from inhibition of re-
sponses to self-face rather than from modulations of responses
to familiar faces. These results provide evidence that weakening
the IPA with self by the SCT priming eliminated self-face
advantage.

Figure 2. Illustration of the stimuli and procedure used in Experiment 2.
(a) Illustration of the self-concept threat priming procedure. (b) Illustration
of the face orientation identification task.

Table 3
Mean Response Accuracy (%) in Experiment 2a

Priming

Nonthreat Self-concept threat

M SD M SD

Self-face 94.4 4.89 95.3 6.15
Familiar face 94.7 5.47 94.8 4.02
Scrambled face 90.9 3.70 91.3 3.79
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effect of priming (F � 1) nor its interaction with face, F(2, 30) �
2.130, p � .136 was significant. A 2 (self-face vs. familiar face) � 2
(FCT vs. nonthreat priming) ANOVA showed a significant main
effect of face, F(1, 15) � 12.99, p � .003, �2 � 0.464; whereas the
interaction of Face � Priming was not significant, F(1, 15) � 1.674,
p � .215; indicating comparable self-face advantage in the FCT
condition, F(1, 15) � 9.826, p � .007, �2 � 0.396; and the nonthreat
condition, F(1, 15) � 6.676, p � .03, �2 � 0.308.

Similar to Experiment 2a, normalized responses to self-face and
familiar faces were defined by calculating the RT ratios of self/
scrambled and familiar/scrambled faces (Figure 4b). A 2 (self-face
vs. familiar face) � 2 (nonthreat vs. FCT priming) ANOVA
revealed a significant main effect of face, F(1, 15) � 12.58, p �
.003, �2 � 0.455. However, neither the main effect of priming,
F(1, 15) � 1.978, p � .180; nor its interaction with face, F(1,
15) � 1.386, p � .257 was significant.

Similar to Experiment 2a, Experiment 2b showed a reliable
self-advantage in the implicit face-recognition task after the non-
threat priming procedure. However, the self-face advantage was
not affected by the FCT priming. This excludes the account that
simply being exposed to negative traits induces negative mood and
eliminates self-face advantage. The results indicate that self-
referential processing induced by the SCT priming is essential to
the modulation of self-face advantage. In contrast to the negative
mood account, RT results even showed a trend to increase self-face
advantage in the FCT compared to the nonthreat priming condi-
tion. This is consistent with the IPA hypothesis because the FCT
priming reduced IPA with familiar others and result in enhanced
IPA with self relative to the friend and thus increase the self-face

advantage. Taken together, the results of Experiments 2a and 2b
indicate that self-referential judgment of negative personal traits is
necessary for the modulation of self-face advantage.





this article), it is unknown whether such effect is culturally uni-
versal. To address this issue, Experiment 4 measured behavioral
performances from a different cultural group (i.e., American) in
the implicit face-recognition task. The SCT priming was also
applied in Experiment 4 to uncover whether the IPA with self
similarly underlies self-advantage in the implicit face-recognition
tasks in Americans.

However, self-concept is a product emerging in sociocultural
context and people in different cultures possess distinct self-

concepts. Specifically, most individuals in Western (e.g., Ameri-
can) cultures seek to maintain their independence from others and
emphasize their unique inner attributes, leading to the independent
construal of the self. In contrast, most people in East Asia (e.g.,
Chinese) cultures place emphasis on the fundamental connected-
ness of human beings to each other to adjust the self to maintain
harmony with social contexts, resulting in the interdependent con-
strual of the self (Markus & Kitayama, 1991; 2003). Because the
key difference between the two types of self-concepts is that the

Figure 5. Reaction time (RT) results in Experiment 3. (a) Left-hand RTs to the identification of head
orientations of self-face and familiar faces or gray-bar locations in the scrambled face. (b) The results of
normalized left hand responses. The Y-axis represents the ratio of (self- or familiar faces):scrambled faces. (c)
The results of correlation analysis of the left-hand responses. The X-axis represents the number of negative traits
identified as appropriate to describe the self in the SCT priming procedure. The Y-axis represents the decrease
of self-advantage in the SCT relative to the nonthreat priming conditions. (d) Right-hand RTs for the
identification of head orientations of self-face and familiar faces or gray-bar locations in the scrambled face. (e)
The results of normalized right-hand responses. The Y-axis represents the ratio of (self- or familiar faces):
scrambled faces. Error bars represent standard errors. SCT � self-concept threat.
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interdependent self is connected with social contexts and flexible
whereas the independent self is separated from social contexts and
stable, it is likely that the self-face advantage of the independent
self is less vulnerable to manipulations that weaken the IPA with
self. This was examined by comparing the SCT effect on self-face
advantage across two cultural groups.





of social contexts relative to the interdependent self. Taken to-
gether, the results of the current research fit well with the IPA
hypothesis of self-advantage during implicit face recognition.

How is the IPA with self accomplished in the human brain? A
recent TMS study showed that, although participants produced
more desirable and fewer undesirable ratings for themselves as
compared to their best friends, this self-enhancement was reduced
by disruption of the medial prefrontal cortex (Kwan et al., 2007).
Thus the medial prefrontal cortex is a candidate engaged in mod-
ulation of the IPA with self. Consistent with this, Todorov, Ida
Gobbini, Evans, and Haxby (2007) found that descriptions of
positive or negative (aggressive or disgusting) behaviors associ-
ated with unfamiliar faces resulted in modulations of neural activ-
ities in the brain areas linked to social cognition and emotion such
as the anterior paracingulate cortex and the anterior insula. Per-
ception of faces of presidential candidates who hold political
attitudes different from those of the participants generated in-
creased activity in the dorsal-lateral prefrontal cortex and the
anterior cingulated cortex that play important roles in cognitive
control and emotion regulation (Kaplan, Freedman, & Iacoboni,
2007), suggesting that attitudes about a person strongly modulate
the neural activity elicited by his/her face.

Another issue related to the current work is whether the IPA
with self underlies self-face advantage specifically or the IPA with
self supports self-advantage in general information processing. To
assess this, we (Ma, Y., & Han, S., 2009) examined the SCT effect
on IAT with self-name and found that, although RTs showed
evidence for positive association with self-name, this IAT effect
did not differ significantly between the SCT and nonthreat priming
conditions. This observation suggests that the SCT priming effect
may be specific to self-face possibly because different aspects of
the self are processed by different neural structures (e.g., thinking
about self-traits is mediated by the ventral medial prefrontal cor-
tex, Kelley et al., 2002; Zhu et al., 2007; self-face recognition is
subserved by the right frontal cortex, Sui & Han, 2007; Uddin et
al., 2006).



self-recognition task. These results support the IPA hypothesis
of self-face recognition that proposes a social cognitive mecha-
nism subserving the self-advantage in face recognition. We dem-
onstrated that the SCT effect on self-face recognition was evident
with the left-hand responses but not with the right-hand responses,
providing neural constraints on the IPA theory of self-recognition.
We also showed evidence that the SCT effect on self-face advan-
tage was stronger in Chinese than in Americans, providing cultural
constraints on the IPA theory of self-recognition. Recently, there
has been accumulating evidence that previously assumed low-level
perceptual processes are modulated by sociocultural contexts (Han
& Northoff, 2008). The current study provides further evidence
that social cognitive mechanisms contribute to a seemingly per-
ceptual phenomenon—self-face recognition.
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