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Abstract Brain imaging research has developed for more
than two decades and has enriched our knowledge about
human brain functions. Researchers have developed so-
phisticated methods of experimental design and data
analysis in order to link observed neural activity to mental
processes. This paper illustrates several methods that have
been employed in studies of both low-level cognitive
processes (e.g., visual perception) and high-level cognitive
processes (e.g., social cognition). Neuroimaging findings
obtained using these novel methods enhance our under-
standing of the neural mechanisms underlying human
cognitive processes.

Keywords Brain imaging - Visual perception -
Social cognition
Introduction

The major goal of psychological research is to understand
mental processes so as to interpret and predict human



measures thresholds of detection or discrimination of visual
features, the correlational research investigates whether the
magnitudes of neural activity correlate with threshold
changes when detecting or discriminating perceptual stim-
uli. The correlation of BOLD signals and threshold changes
provides evidence for a quantitative relationship between
neural activity and subjective feelings. One example of the
correlational approach is to assess the relationship between
the contrast increment threshold and neural activity in the
human visual cortex. Boynton et al. (1999



ings are less context dependent. Neuroimaging studies of
face recognition may simply contrast the neural activity
elicited by pictures of faces with that elicited by pictures of
non-face stimuli in order to identify brain areas involved in
face recognition. For example, it is commonly accepted that

increased activity in the FFA while watching face stimuli
indicates that this area is involved in face recognition. In
contrast, social cognitive neuroscience research does not
take it for granted that the social meaning of a stimulus can
be determined simply by activation in response to stimulus
itself. The same stimulus can be endowed with different
social meanings that have to be identified through subjec-
tive evaluations. For instance, studies of empathy for pain
employed visual displays of body parts in painful or non-
painful situations (Jackson et al. 2005



Brain Imaging and Behavior (2008) 2:242-248

245

A. A

Fig. 2 Face identity representation in human visual system. a Face/
anti-face fairs used in Leopold et al. (2001). b Computational derived
face space in which the stimuli were generated. The original faces
(green ellipses) are connected to the average face (blue ellipse) by an
‘identity trajectory’. Numbers refer to the ‘identity strength’ possessed
by the given face. ¢ A neural population may encode face identity
along an axis indicated by the red ellipse or along a circumference

To solve this problem, correlation analysis has been
frequently used in social cognitive neuroscience research.
Such a strategy assesses variations of neural activity in
specific brain regions associated with certain social cogni-
tive processes across subjects. The correlation analysis is
useful to link the neural activity of one brain region with
subjective feelings. Moreover, the results of a correlation
analysis may help to test whether neural activities in some
brain areas can be utilized to predict subjective reports or
behavioral responses in social interactions. For example,
Jackson et al. (2005) calculated correlations between neural

indicated by the green annulus. d fMRI signals elicited by three
different types of face stimulus blocks. In a block, faces could be
sampled along an axis (red bar) or a circumference (green bar), or
from a location (blue bar). The identity adaptation effect in the
fusiform face area (FFA) among the faces falling along an axis was
stronger than that among the faces falling along a circumference—the
red bar is significantly lower than the green bar

activity in brain areas that showed increased activation in
the contrast between painful and non-painful stimuli. They
found that subjective ratings of the intensity of perceived
pain correlated with the signal changes in ACC (Fig. 3) and
thus provided further evidence that subjective feelings are
related to neural activity in specific brain regions. A recent
ERP study (Fan & Han 2008) also found correlations
between the magnitude of ERP components and the
subjective ratings of intensity of others’ pain (Fig. 3).
Interestingly, such correlations were evident for the short-
latency ERP components. The amplitudes of long-latency
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not been widely used in research of neural mechanisms of
high-level social cognition. However, this method will
demonstrate powerful results in future studies of social
cognition.

Research on neural mechanisms of social cognition has
to consider the influence of sociocultural contexts. Recent
social psychological research showed ample evidence that
both low-level perceptual/attentional processing and high-
level social cognition are profoundly affected by sociocul-
tural contexts in which cognitive functions develop (Nisbett
& Masuda 2003). Specifically, people from Western
cultures (European American) think in more analytic ways
whereas people from East Asian cultures think in more
holistic manners to perceive and understand the world.
Recent neuroimaging studies have also shown evidence that
cultural differences in cognition coexist with differences in
the underlying neural substrates by cultures. Our recent
transcultural neuroimaging research demonstrated that, for
Chinese, judgment of personal trait of both self and close
other (mother) generated enhanced activity in VMPFC,
whereas only self-judgment resulted in increased vVMPFC
activity in Westerners (Zhu et al. 2007). The findings
indicated that Westerners used an independent view of the
self, thus activating the vMPFC only during self-represen-
tation, while Chinese used an interdependent view of the
self, thus making them likely to employ this brain region to
represent both the self and intimate others. Apparently, the
neural structure of representation of self and others greatly
depends upon sociocultural contexts. The cultural differ-
ences in neural substrates observed in recent work may
extend to other social cognitive functions and should be
examined in future research.

Future research under Pacific Rim interactions

Recent studies have shown more and more evidence for
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