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This article introduces the special issue of NeuroImage focused on

social cognitive neuroscience. Social psychology has a rich history of

making sense of the often paradoxical aspects of social cognition and

the social world. This article reviews the principles, processes, and

puzzles of social cognition and behavior that have been examined by

social psychologists for decades. Five principles of social cognition and

behavior are reviewed including: (1) the power of the situation over

behavior, (2) blindness for situational influences, (3) social perception

and self-perception are constructive processes, (4) blindness for the

constructed nature of social and self-perception, and (5) self-processes

are social. Four processes of social cognition are reviewed including: (1)

cognitive architecture; (2) automaticity and control; (3) motivated

reasoning; and (4) accessibility, frames, and expectations. Finally, five

areas of social cognition that contain enduring puzzles are described

including (1) the self, (2) attitudes, (3) reflective social cognition, (4)

automatic social cognition, and (5) social motives. In several of the

areas of study reviewed, cognitive neuroscience is well positioned to

make important contributions to these research traditions either by

allowing for new tests of hypotheses or by allowing for unobtrusive

measurement of social cognitive processes.

D 2005 Elsevier Inc. All rights reserved.

Keywords: Social cognitive neuroscience; Automaticity vs. control; Self;

Situational pressure; Social perception; Social cognition
Social cognitive neuroscience is a recently developing area of

research that strives to answer fundamental questions about the

nature of human social cognition by adding cognitive neuro-

science techniques to the arsenal of experimental methods

already used by social psychologists and other social scientists

to study these questions (Ochsner and Lieberman, 2001).

Researchers have examined the biological consequences of

social factors for more than two decades (Blascovich and

Mendes, 2000; Cacioppo et al., 2002; Taylor et al., 2000).

Social cognitive neuroscience has added to this research by

studying the neurocognitive mechanisms supporting social
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cognition itself, rather than focusing primarily on the physio-

logical after effects of social cognition.

A number of isolated studies relying on techniques such as

event-related potentials (ERP) and neuropsychology conducted in

the 1990s can rightfully be said to be the forerunners to current

social cognitive neuroscience research. Cacioppo et al. (1996) used

ERPs to localize regions of cortex that are differentially involved in

evaluative and non-evaluative beliefs, suggesting that different

kinds of cognition support these two kinds of attitudes. Klein et al.

(1996) examined a patient with temporary amnesia, caused by

traumatic brain injury, to determine whether episodic memory is

critical to the integrity of self-knowledge. This patient was

observed to have intact self-knowledge despite the lack of

memory for the behaviors that presumably contributed to this

self-knowledge in the first place.

Social cognitive neuroscience was catalyzed into a coherent

area of study as researchers turned to functional magnetic

resonance imaging (fMRI). Early imaging studies focused on

stereotypes (Hart et al., 2000; Phelps et al., 2000), self-knowledge

(Kelley et al., 2002), and theory of mind (Baron-Cohen et al.,

1994; Frith and Frith, 1999); however, work has now extended into

several areas of social psychological inquiry including self-serving

biases (Blackwood et al., 2003), self-awareness (Gusnard et al.,

2001; Keenan et al., 2001; Eisenberger et al., in press), judgment

and decision-making (De Quervain et al., 2004; Sanfey et al.,

2003), cooperation (Kosfeld et al., 2005; Rilling et al., 2004), self-

schemas (Lieberman et al., 2004), person knowledge (Mitchell et

al., 2004a), social exclusion (Eisenberger et al., 2003), attitudinal

evaluation (Cunningham et al., 2003; Wood et al., 2005),

regulation of stereotypes (Amodio et al., 2003; Lieberman et al.,

2005; Richeson et al., 2003; Wheeler and Fiske, 2005), expectancy

effects (Lieberman et al., 2004; Petrovic et al., 2002; Wager et al.,

2004), relational cognition (Aron et al., 2005; Iacoboni et al.,

2004), empathy (Carr et al., 2003; Singer et al., 2004), and

emotional reappraisal (Beauregard et al., 2001; Ochsner et al.,

2002). This special issue devoted to social cognitive neuroscience

brings new light to these existing themes (Cunningham, Espinet,

DeYoung, and Zelazo, this issue; Mitchell, Banaji, and Macrae,

this issue; Ochsner et al., this issue; Sander et al., this issue) and

tackles areas new to social cognitive neuroscience such as
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attribution (Harris, Todorov, and Fiske, this issue; Heberlein and

Saxe, this issue), attachment (Gillath, Bunge, Shaver, Wendelken,

and Mikulincer, this issue), self-esteem (Pruessner et al., this

issue), and intention planning (Ouden, Frith, Frith, and Blakemore,

this issue).

One complaint often launched against social cognitive neuro-

science research by social psychologists is that cognitive neuro-

science takes more from social cognition than it gives in return.

fMRI studies of social cognition have been used to identify the

social cognitive function of different brain regions such as medial

prefrontal cortex (MPFC), superior temporal sulcus (STS), and the

amygdala; however, many question whether our understanding of

social cognition has been enhanced by knowing their neural

correlates.

A second complaint from social psychology is that the work

does not always respect the complexities of social psychology.

Because the language of social psychology is the language of

everyday life, there is sometimes an implicit assumption that the

principles of social psychological phenomena can be derived from

our lay theories of everyday life. However, as is evident from any

introductory social psychology course, social psychology is in

many ways the study of how wrong our lay theories of everyday

life are (Wilson, 2002; cf. Krueger and Funder, 2004). People think

they know much more about the rules and patterns of the social

world than they really do. The contributors to this special issue

answer this challenge by giving sophisticated treatment to the

intricacies of social cognition. To help contextualize this work and

introduce social cognition to a cognitive neuroscience audience,

the remainder of this article has thus been written as a primer on

some of the principles, processes, and puzzles of social cognition

identified by social psychologists over the past five decades. These

findings are important for social cognitive neuroscience researchers

to appreciate, but more importantly, may provide many new

avenues of research as these complexities are embraced in future

research.
Principles of social cognition

Power of the situation over behavior

If a social psychologist was going to be marooned on a deserted

island and could only take one principle of social psychology with

him it would undoubtedly be the Fpower of the situation_. All of the
most classic studies in the early days of social psychology

demonstrated that situations can exert a powerful force over the

actions of individuals. Observers often mistake situationally

induced behavior as implying that others are evil, stupid, or weak

willed, when in fact these individuals are good, decent individuals,

just like us, who unwittingly succumb to the power of the situation.

The most famous of these studies is Milgram’s (1963) work on

obedience to authority in which he demonstrated that individuals

are willing to shock a complete stranger at high voltages when

pressed by a scientific experimenter who insists that ‘‘the experi-

ment must continue’’. Asch (1956) conducted conformity experi-

ments in which participants gave conspicuously wrong answers to

simple problems because other confederates, who were strangers to

the participant, consistently gave the same wrong answer before

the participant had an opportunity to respond. Finally, Latane and

Darley (1970) found that a person in need is more likely to get help

from a single individual than from a group of individuals because
group members tend to remain passive while they look to each

other to determine what to do and end up doing nothing because

those around them are doing nothing (Miller and Ratner, 1998). In

the years since these classic studies, countless others have

demonstrated the consequences of groups of all sizes (culture,

family, significant others, and strangers) on the behaviors of others.

Blindness for situational influences

If the power of the situation is the first principle of social

psychology, a second is that people are largely unaware of the

influence of situations on behavior, whether it is their own or

someone else’s behavior. Milgram consulted with psychiatrists

prior to conducting his obedience studies to ensure that his

paradigm would not cause long-term psychological harm to his

participants. The psychiatrists indicated that they were not worried

because they expected all of the participants to refuse to do

anything that could be remotely harmful to another individual. In

other words, the psychiatrists did not appreciate the power of the

situation and neither did another sample of adults who had the

experiment described to them and were asked to predict the point at

which they would stop administering the shocks. As seen in Fig. 1,

there was virtually no overlap between the predictions made by

either psychiatrists or healthy controls and the responses made by

actual subjects in the study.

Imagine the consequences that this blindness has for our

understanding of the participants in this study. If we start with the

assumption that we would have stopped administering shocks in

the low end of the shock range and that any normal person would

do the same, then it is only natural to conclude that the actual

subjects in this study were fundamentally cruel. Of course, given

the distribution of actual responses it is likely that we too would

have been susceptible to the effects of authority. One thing that

most are unlikely to consider in imagining themselves in the

Milgram experiment is the slippery slope of justification built into

the study. Every time the confederate answers incorrectly, the

participant is expected to give a shock that is 15 V higher than

the previous shock given. The slippery slope emerges because on

each trial subjects are only being asked to give slightly more

shock than they were willing to a moment earlier. In order for the

subject to decide that ‘‘now things have gotten out of hand and I

will not continue’’ the subject has to condemn their own previous

behavior. One cannot easily decide that giving 345 V is

inappropriate after deciding 330 V was perfectly fine. Thus,

there is pressure on the subject to construe each new voltage level

as appropriate in order to be consistent with one’s prior behavior

(Festinger, 1957). However, this pressure is likely to go unnoticed

by observers.

Consequently, although we want to label the subjects willing to

administer shocks up to 450 V as cruel people, we are not justified

in using this behavior to label them at all because situational

pressure, rather than individual dispositions, was the driving force

behind these behaviors. Most observers will also miss the actual

opportunity to label some of the subjects in terms of their character.

The few subjects who stopped administering shocks at 255 V are

likely to be the Good Samaritans of the world. It may be hard to

imagine, but given the baseline effect of the situation in this study,

these individuals can be seen as fighting against the power of the

situation to help another person. This research is a powerful

illustration of both the power of the situation and the dangerous

consequences of our blindness to this power.



Fig. 1. Distribution of predicted and actual stopping voltages in the Milgram (1963) experiment. Psychiatrists (dark grey bars) and other normal individuals

(light grey bars) made predictions about the voltage at which they thought they would stop if they were run through the experimental protocol. None of these

individuals thought they would go further than 255 V. Actual subjects (black bars) all shocked to a level of 255 Vor more. Several of the individuals that went

all the way to 450 V (the highest voltage available) did not stop on their own but continued to shock at 450 V until stopped by the experimenter. The descriptive

labels below the voltages (e.g., ‘‘Extreme Intensity’’, ‘‘XXX’’) were written on the shock device that the participants used in the experiment.
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Social perception and self-perception are constructive processes

It has long been accepted that our experience of color and other

perceptual characteristics of the world has as much to do with the

organization of our mind as it does with the world itself (Kant, 1781/

1965). Perception is thus acknowledged to be a constructive process.

Social perception and self-perception are similarly constructive

processes. We see the social world filtered through the lenses of all

the social learning, thinking, and practicing that we have done

throughout our lives as well as by our current and recent mental

activity. Our interpretation of others and ourselves is guided by

social schemas (Markus, 1977), chronically accessible constructs

(Higgins, 1996), stereotypes (Allport, 1954), and self-evaluative

motives (Dunning and Cohen, 1992; Tesser, 1988) among others.

In a classic study of social perception, Higgins primed

participants with either ‘‘adventurousness’’ or ‘‘recklessness’’ and

then had them read a paragraph about Donald that could either be

interpreted as adventurous or reckless (Higgins et al., 1977).

Participants’ interpretations of Donald were significantly influenced

by the priming episode such that they tended to rate Donald in ways

consistent with the particular trait construct that was primed.

Higgins (1996) subsequently suggested that repeated thinking about

a particular construct could promote greater accessibility of that

construct at all times (Fchronic accessibility_) and lead that construct
to influence the interpretation of behavior even when it had not been

primed recently. In other words, if someone has chronic accessi-

bility for recklessness, they would tend to see ambiguous behaviors

as more reckless than would other individuals on a regular basis.

Thus, it is clear that our social perception, although constrained by

reality, is constructed on the basis of currently activated mental

representations, motives, and processes.

Blindness for the constructed nature of social and self-perception

Although social and self-perception are constructive processes,

they are typically experienced as direct perceptions of reality.

When we see an individual that we interpret as being reckless, we
experience the recklessness as Fout there in the world_ rather than
as being constructed on the basis of primes and chronically

accessible constructs in our heads. We see reckless people, not

people that we have decided are reckless (Hastorf and Cantril,

1954). This can lead to interpersonal misunderstandings as people

have different mental processes and active representations influ-

encing their own social perceptions and thus reach different

conclusions about social phenomena. Because we are typically

unaware of our own constructive contributions to our social

perceptions, it is quite difficult to appreciate why others would ever

see the social world differently than we do. When others report

seeing the social world differently from us, our first reaction is

often that the other person must be crazy, stupid, or trying to take

advantage of us. Ross and his colleagues (Griffin and Ross, 1991)

have described this phenomenon of not recognizing the construc-

tive nature of social perception and thinking badly of those who

come to conclusions different from our own as naı̈ve realism and

have suggested it helps explain conflicts as small as debates over

who did more of the household chores (Ross and Sicoly, 1979) and

as large as national ideological disputes (Robinson et al., 1995).

Little is known about why naı̈ve realism is pervasive in our

social and self-perception. One suggestion has been that automatic

social inference processes occur outside of awareness and so the

products of these inferences are taken to be part of reality rather

than creations of the mind (Lieberman et al., 2002; Neisser, 1976).

In support of this idea, when individuals are made aware of the

possible link between a priming episode and the subsequent

measure on which the prime typically has an effect, the priming

effects tend to disappear or even reverse (Moscowitz and Roman,

1992). This suggests that priming effects tend to exert their

influence in part because we are unaware of them.

Self-processes are social

It may seem odd that social psychologists, who specialize in

analyzing the social world, take the study of the self to be a major

area of study for them. The self appears to be an encapsulated,



M.D. Lieberman / NeuroImage 28 (2005) 745–756748
hermetically sealed entity that is primarily a representation of our

most distinctive features that differentiate us from others and to

which we have special introspective access that others could never

have. Who could know whether and how much I like chocolate ice

cream more than me? I have the experience of enjoying or not

enjoying it and thus it seems that only I have access to that

information. Although there are undoubtedly aspects of self-

knowledge that are private and unknown to others, many aspects of

the self are highly social in nature.

When individuals are asked to answer the question ‘‘Who am

I?’’ several times, almost all of the answers given are enduring

relationships to different social groups (‘‘I am male’’, ‘‘I am

Latino’’, ‘‘I am a college student’’, ‘‘I have two sisters’’, ‘‘I am a

pre-med student’’). Rarely do students include private non-

observable information (‘‘I am hungry’’, ‘‘I am frustrated by this

task’’). A private investigator could ascertain all of these social

facts about a person just by observing the person and without ever

speaking to the individual. Some have suggested that we each

engage in this kind of detective work in coming to understand

ourselves (Bem, 1972). From this perspective, it might be more

reasonable to say we often learn about ourselves through

extrospection rather than introspection.

Mead (1934) and Cooley (1902) have both suggested that the

self comes into existence as we come to see ourselves through the

eyes of others such as our parents. The idea is that we recognize

our caregivers as sentient beings before we recognize ourselves as

such (Dixon, 1957; Pipp et al., 1987; Pipp-Siegel et al., 1995). As

our caregivers treat us as sentient beings we make this inference

that we too have a self. From this perspective, knowing and

understanding others would thus become a prominent source of

self-knowledge. If we come to know ourselves through the

feedback we get from others, this gives others tremendous power

to influence the structure and content of our selves. Moreover, this

social genesis of the self would promote self-evaluations that rely

heavily on the perceived evaluations of others. If Mead and others

are correct, then it suggests that what we take to be our most

intimate personal perception, our self-concept, is really the product

of social forces, both in its inception and its upkeep. Although a

great deal of anecdotal evidence supports Mead’s (1934) claims,

there has been little compelling work on the developmental aspects

of this process (Harter, 1999), and the work that has been done has

depended entirely on self-reports of individuals and those who

know them. In many ways, the links between self and social

processes are actually easier to examine with fMRI because the

common neural basis of self and social perception can be identified

(Chaminade and Decety, 2002; Lieberman and Pfeifer, 2005;

Ochsner et al., this issue).

Relevance to social cognitive neuroscience

These principles together help to organize and explain many

aspects of social life and social cognition. Yet, how and why these

principles function is rarely considered perhaps because behavioral

data alone are ill-suited for answering these questions. Knowing

that situations are powerful and that we are blind to them explains

countless findings in social psychology, but why are we so

sensitive to situations in our behavior but not in our perception? A

common refrain from social psychology is that situations are

invisible, but so are intentions, beliefs, desires, and dispositions.

Why do we Fsee_ these invisible mental attributes everywhere and

yet do not see invisible situational factors? What is it about our
neural wiring that makes this so? A social cognitive neuroscience

approach can contribute to this line of questioning, and more

importantly the results of this work could re-shape our under-

standing of these principles. Identifying which brain regions are

especially (in)sensitive to situational factors could allow us to

interrogate exactly what counts (or not) as a situation for these

brain regions. Rather than defining situations and situational

influence theoretically, it may be possible to define them in terms

of the responses of the brain and the mental and behavioral

consequences of those brain activations. It is possible that our lay

definition of situations and situational influence will not line up

with the brain’s response. Indeed, it would not be the first time that

our naive theories about the social world turned out to be wrong.

Similar kinds of investigations are possible for each of the social

psychological principles which are taken as foundational.
Processes of social cognition

Above, I have described five of the broad principles derived

from countless social psychology findings. When social psychol-

ogists want to understand the mechanisms by which these and

other phenomena occur, they typically invoke one or more of the

processing dynamics or structural features described below. All

have become central areas of study in their own right within the

study of social cognition and the ability to unobtrusively measure

these processes with fMRI would be enormously useful.

Cognitive architecture

Social psychologists often invoke arguments from cognitive

architecture to account for their findings (Nisbett and Ross, 1980).

For instance, the correspondence bias in attribution (Gilbert and

Malone, 1995; Jones and Harris, 1967) can be partially explained as

a social instance of the anchoring and adjustment heuristic

(Quattrone, 1982; Tversky and Kahneman, 1974). Many stereo-

typing effects can be thought of in terms of the representativeness

heuristic and other basic categorization processes (Allport, 1954).

Finally, some self-enhancing biases can be explained by the

availability of diagnostic information in memory. For instance, both

partners in a couple may believe they do more of the household

chores than the other (Ross and Sicoly, 1979) because each can

retrieve instances of their own contributions but may not have

actually seen or paid as much attention to the partner doing chores. In

each of these cases, the argument is similar to the one made

regarding the relationship of visual illusions to visual processing in

general: visual illusions point to features of the visual system that

help to efficiently make sense of the visual world. These processes

make some assumptions about the visual world and when these

assumptions are violated, errors in the form of visual illusions occur.

Similarly, one can argue that the cognitive architecture is highly

adapted to allow for efficient perception of and participation in a

social world and consequently makes certain assumptions that can

produce systematically biased social judgments when those

assumptions are violated.

Automaticity and control

Automaticity and control can be thought of as an extension of

the cognitive architecture argument and yet the processing

distinction has made so many contributions to the understanding
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of social cognition that it is often appealed to on its own (Wegner

and Bargh, 1998). Automatic processes are those that highly

efficient, feel effortless, require no intention to operate, and/or

occur outside of conscious awareness (Bargh, 1989; see Sander et

al., this issue). Controlled processes are those that can be

interrupted, feel effortful, require an intention to operate, and/or

occur with conscious awareness. Automaticity and control are

often referred to jointly in dual-process models (Chaiken and

Trope, 1999) that suggest there are some kinds of information that

are processed automatically and others that are only processed if

one is motivated to think carefully and is not distracted by other

thought processes at the same time. For instance, the correspond-

ence bias (also known as the fundamental attribution error, Ross,

1977) involves inferring that a person has an enduring disposition

(e.g., an anxious personality) to engage in behavior x after seeing a

single instance of behavior x (e.g., a person behavior anxiously),

even when the observer is aware that there is a strong situational

explanation for why the target engaged in behavior x (e.g., the

person was asked to talk to a stranger about her sexual fantasies).

Gilbert (1989) has argued that people automatically infer from

behaviors the corresponding personality traits. Gilbert also

suggested that the initial judgment can be corrected in light of

situational information; however, this correction process is a

controlled process and thus only occurs when the observer is both

motivated to be accurate and has controlled processing resources

free. Thus, people may not engage this correctional process in most

cases, resulting in a substantial correspondence bias. This model

can be linked back to the anchor and adjustment heuristic

mentioned under process 1. Combining the two explanations, it

appears that dispositional attributions are automatically anchored

onto the observed behavior and only adjusted to take account of

situational factors if controlled processing resources are brought to

bear on the attribution. Dual-process explanations have been

generative in the study of persuasion (Petty and Cacioppo, 1986;

Chaiken et al., 1989), stereotyping (Devine, 1989), attribution

(Gilbert et al., 1988; Trope, 1986), and attitude and behavior

consistency (Fazio and Towles-Schwen, 1999).

Motivated reasoning

Although some social phenomena can be explained by invoking

known cognitive processes (see processes 1 and 2 above), others

are not so easily reducible to these known processing categories.

The fact that individuals consistently provide self-enhancing

answers to a wide assortment of questions (‘‘How smart are

you?’’, ‘‘How good of a friend are you?’’) attests to this assertion.

These effects even occur when it is not immediately obvious how

someone should respond in order to be most self-enhancing

(Dunning and Cohen, 1992), suggesting that the impact of

motivation on reasoning may be outside of awareness. Addition-

ally, these effects are often found to be stronger when an

individual’s self-image is threatened (Beauregard and Dunning,

1998; Brown and Gallagher, 1992) and weaker when an

individual’s self-image is affirmed (Steele, 1988; Tesser and

Cornell, 1991), suggesting that a motivation to maintain one’s

self-image is a driving force in these effects. These positive

illusions (Greenwald, 1980; Taylor and Brown, 1988) and

motivated reasoning processes (Kunda, 1990) seem to conflict

with the general view that cognitive processes are designed to

represent the world accurately; when it comes to ourselves, we

appear instead to want to view ourselves positively, although not
always (Swann et al., 1989). The extent to which these motivated

reasoning processes overlap with the effect of mood and affect on

judgment (Ashby et al., 1999; Forgas, 1995; Gray, 1999) is still

unclear but this may be a starting point for cognitive neuroscience

investigations.

Accessibility, frames, and expectations

Social information is more readily perceived and interpreted in

a particular way based on various mental constraints, expectations,

and pre-activated representations as described in principle 3. In its

simplest cognitive form, priming of a concept (‘‘doctor’’) will

increase the activation of related concepts (‘‘nurse’’) such that the

related concepts are more accessible to consciousness (Collins and

Loftus, 1975). The study (Higgins et al., 1977) in which

‘‘adventurous’’ or ‘‘reckless’’ was primed is a classic example of

using priming to promote a particular interpretation of ambiguous

social information over another reasonable but unprimed inter-

pretation. In real life, people are always in some situation or other

that may serve to prime various representations and frames for

understanding ongoing behavior–behavior that might well be

construed as having another meaning if seen in a different context.

Primes can be activated outside of awareness, but they need not be

as long as individuals are unaware of how the primes are serving as

primes (Bargh, 1992). Whole frameworks for understanding and

motivating behavior can be primed by describing scenarios in

slightly different terms (Higgins, 1997; Tversky and Kahneman,

1981). Finally, fully explicit expectations can serve as primes. If a

person expects that a new acquaintance is extraverted, then he

might inadvertently ask questions and behave in ways likely to

elicit extraverted behavior from the target, regardless of whether

this individual is actually extraverted or not (Rosenthal and

Jacobson, 1968; Snyder and Swann, 1978). Thus, the explanatory

mechanisms in this category cut across the automaticity–control

distinction and the cognitive–motivation distinction and form a

separate class of processing effects that are central to social

cognition.

Relevance to social cognitive neuroscience

Each of these processes has been used fruitfully in the study of

social psychological phenomena. One limitation of assessing the

role of these processes in a phenomenon of interest is measure-

ment. At least two different measurement issues arise that social

cognitive neuroscience may be able to address. First, there is the

basic issue of whether self-report and other cognitive assessment

tools are accurately measuring the processes and constructs of

interest. Neuroimaging is by no means a panacea for this issue;

however, psychology has long rallied behind the converging

measures approach. Additional measures, such as neural activation,

can only improve our measurement capacities. Second, there is the

related issue of whether self-report and cognitive measurements

alter the very processes they are trying to measure. Does asking

someone about their mood, self-esteem, frequency of self-focused

attention, or sense of being socially rejected contaminate the

individual’s mental activity such that the intended mental

phenomena of study are irrevocably altered? This Heisenbergian

dilemma may be addressable in part by using fMRI to assess the

presence or absence of different mental processes. That is, if the

neural signature of self-reflection can be pinpointed such that we

can confidently infer that the presence of altered activation in a
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particular neural circuit indicates the presence or absence of self-

reflection, then it would not be necessary to interrupt subjects to

probe their current level of self-reflection.

Of course, finding the neural signature of different social

cognitive processes is no easy task. Typically, the same brain

region is activated by a number of different tasks and therefore it is

a painstaking empirical process to determine the precise compu-

tations performed by a brain region or neural circuit of multiple

regions (Botvinick et al., 1999). Still, this could be one possible

goal of social cognitive neuroscience research. Currently, cognitive

neuroscientists can determine from brain activity if an individual is

looking at faces or not (Hasson et al., 2004; Hasson et al., 2001)

and whether an individual is familiar with the song they are

listening to (Kraemer et al., 2005). It is possible that at some point

in the future, social cognitive neuroscience could accurately

determine when an individual is engaged in attribution processes,

thinking about possible futures, and so on.
Puzzles of social cognition

The previous sections have reviewed the bedrock of social

psychology in terms of its principles and processes. Perhaps the

most productive area in social psychology has been in identifying

complex and often paradoxical findings about everyday experience

(Wegner and Gilbert, 2000). Recall that two of the major principles

of social psychology focus on our blindness for important social

psychological phenomena. The truth of these principles is thus

partially responsible for the counterintuitive nature of social

psychology (Griffin and Ross, 1991). This section on the enduring

puzzles of social psychology may be of greatest interest to

cognitive neuroscientists because it describes many of the

surprising social psychological phenomena that have not yet been

fully explained and may well benefit from cognitive neuroscience

techniques.

The self

The self is as strange as psychological phenomena get. No one

has ever seen their own self (Hume, 1739/1890) and yet many

would argue that there is nothing we are more intimately connected

to (James, 1890/1950). Still others would argue that the self is

largely, if not completely, an illusion (Suzuki, 1964), while some

would argue that although the self exists, it is a tool that operates

for the society’s benefit rather than in one’s own best interest

(Nietzsche, 1872/1999).

Social psychologists typically divide the study of the self up

into several topics such as self-awareness, self-control, self-esteem,

and self-knowledge (for a review, see Baumeister, 1998). Self-

awareness and self-control are puzzling because there seem to be

two selves involved in each of these acts. Consider the statements

‘‘I thought about what I wanted to eat’’ and ‘‘I made myself keep

studying’’. In the first there appears to be both a knower and a

known self (James, 1890/1950) and in the second there appears to

be both a controller and a controlled self (Lakoff and Johnson,

1999). Are there really multiple selves that interact or are these

descriptions nothing more than linguistic accidents of western

culture?

Recall that Mead (1934) argued that the active components of

self-awareness and self-control are like a mental simulation of what

one’s parents and other authority figures have provided as
expectations of desirable and appropriate behavior within a

particular culture. Consistent with this idea, a large literature has

shown that increasing self-focused attention increases the like-

lihood that an individual will follow societal or situational norms

(Carver and Scheier, 1981; Wicklund, 1975). The fact that focusing

on the self increases conformity rather than defiance against

conformity as one affirms one’s personal beliefs and values is a

surprising finding and one that has never been entirely explained.

Also, one must wonder, if self-awareness and self-control

processes are really simulations of external admonishments, why

do these processes feel so personal rather than feeling like social

assessments? Social cognitive neuroscience is in a strong position

to access the overlap in self and social cognition (Lieberman and

Pfeifer, 2005; Ochsner et al., this issue). Finally, although engaging

in self-focused attention and self-control may help guide behavior

in socially acceptable ways, why do these processes also lead to

poorer performances under some conditions (i.e., choking under

pressure; Baumeister, 1984). Many expert performances occur

when the self, in some sense, seems to disappear such that one feels

at one with the performance (Csikszentmihalyi, 2000; Herrigel,

1953). And yet, when one gains this sort of performative expertise,

these self-less performances can become a large part of one’s self-

concept (e.g., the person for whom skiing is a major part of their

self-concept despite their sense of self perhaps being most absent

when skiing).

Less esoteric but no less important is the phenomenon of self-

esteem. Particularly in Western societies (Heine et al., 1999),

people go to great lengths to boost their own self-esteem and that

of their loved ones. But what exactly is self-esteem and why should

aisles and aisles of self-help books be devoted to improving it?

Self-esteem refers to one’s assessment of one’s own self-worth

(suggesting one self that possesses some amount of worth and a

second self that is aware of this worth). Why do we make this

assessment and why should there be consequences of how much

we think we are worthy? Is self-esteem a basic aspect of how the

mind functions and regulates itself? Is self-esteem primarily an

assessment of how valued we are by the groups we identify with

(Leary and Baumeister, 2000), and if so why does it feel like a self-

assessment rather than a social judgment? Why does high self-

esteem sometimes lead to helpful behavior and at other times lead

to aggressive behavior (Brown and Smart, 1991; Bushman and

Baumeister, 1998).

Tying all of these paradoxical aspects of the self together,

Baumeister and colleagues (Baumeister, 1990; Heatherton and

Baumeister, 1991) have suggested that self-esteem, self-control,

and self-awareness processes may collude to create a desire to

escape from self-awareness which may perpetuate a cycle of

increasing self-regulatory failures. In this phenomenon, unattain-

able self-standards (e.g., body image) lead to attempts at self-

control (e.g., dieting) that are ultimately unsuccessful and

experienced as highly distressing in the light of self-focused

attention. In an attempt to escape one’s own self-focused attention,

one may engage in behaviors that diminish self-awareness (e.g.,

drinking, eating, and various risky behaviors). In the absence of

self-awareness, social and self-imposed rules may be ignored

leading to impulsive behavior (e.g., more eating) that may be

regretted later when self-focused attention reemerges. The cycle

thus perpetuates itself by increasing the discrepancy between the

kind of self one thinks one should have and the kind of self one

does have (Higgins, 1987), making future episodes of self-

awareness increasingly painful. It is surprising that self-phenom-
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ena which distinguish us from most, if not all, other species could

have such potentially maladaptive consequences. This work

portrays a very different view of self-processes than are typically

examined in fMRI studies. Nevertheless, this behavioral work

indicates these other aspects of the self are in need of investigation

as well.

Attitudes

Attitudes were one of the earliest topics of study in social

psychology (Thurstone, 1931) and they have been an early area of

study in social cognitive neuroscience as well (see Cunningham et

al., this issue). Attitudes were defined as mental dispositions

towards particular kinds of behaviors and thus the assumption was

that the best way to predict behavior prior to observing it was to

assess a person’s attitudes. One of the unexpected findings of the

attitude literature is that attitudes and behavior are not all that

highly correlated. Over the years, many factors have been found

that mediate and moderate the relationship between attitudes and

behavior such as the accessibility of the attitude (Bargh et al.,

1992; Fazio et al., 1986) and having a specific intention linking the

attitude to a planned behavior (Ajzen, 1991; Gollwitzer et al.,

1990; see also Ouden et al., this issue), but it is still unclear why

there is such a disconnect. Examining the neurocognitive bases of

attitudes and behavior and how these interact may shed new light

on this old problem.

One of the most famous findings in the attitude literature is that

when one is made aware of the inconsistency between one’s

attitudes or between one attitude and a relevant behavior, there is a

tendency to alter one’s attitude to make it consistent with the other

attitude or behavior. This process of cognitive dissonance reduction

(Cooper and Fazio, 1984; Festinger, 1957; Harmon-Jones and

Mills, 1999) looks like rationalization from the outside, but despite

thousands of studies little is known about how it takes place from

the inside. Does the person know they are rationalizing (Lieberman

et al., 2001)? If they do know, how can they do it in good

conscience, and if they do not know, how might such a process

actually take place? An examination of constraint satisfaction

processes in the brain may be a good place to begin looking (Shultz

and Lepper, 1995; Simon et al., 2004).

Reflective social cognition

The ability to reflect on and think about one’s experience and

mental activity is by no means the province of social psychologists

alone (Lieberman, in press). Cognitive psychologists and cognitive

neuroscientists have examined reflective thought from many

perspectives including working memory, executive processing,

goal maintenance, conflict monitoring, source monitoring, and

analogical thought (Anderson et al., 2003; Botvinick et al., 1999;

Christoff et al., 2001; Mitchell et al., 2004b; Smith and Jonides,

1999). Nevertheless, social psychologists have uncovered some

particularly quirky aspects of reflective thought that tend to

highlight some of the less adaptive consequences of reflective

thought.

In a landmark paper, Nisbett and Wilson (1977) provided

substantial evidence regarding the systematic fallibility of intro-

spective processes. In particular, they focused on the reasons

people gave for recent behaviors and preferences. Again and again,

they found that although people had an explanation they could

readily give for their behavior, these explanations systematically
deviated from the actual factors influencing behavior. For instance,

people who had been primed with words like Fmoon_ and Focean_
were more likely to select FTide_ as their favorite detergent, but

they never referred to the priming episode when explaining why it

was their favorite. Instead, they would say things like ‘‘its what my

mom uses’’ or ‘‘I like the box’’. In many subsequent studies,

Wilson (2002) and Schooler et al. (1993) have observed that the

introspective act itself can change preferences or other mental

representations being scrutinized and can do so in undesirable

ways. In one study (Wilson et al., 1993), when individuals were

asked to introspect on their reasons for liking or disliking two art

prints before choosing one to keep and take home, they were more

likely to make a choice that they would later regret, compared to

those who had not introspected. Why this effect occurs is still

unclear. Given this effect occurs reliably, it is surprising that people

have such a strong sense of the infallibility and utility of

introspection.

A similarly strange phenomenon of reflective thought occurs

when one tries not to think about something in particular such as a

white bear (Wegner, 1994). In the moment, one will report fewer

occurrences of white bear thoughts than others who have been told

to think freely about white bears; however, those suppressing

thoughts of white bears will have more occurrences of white bear

thoughts when the task is over compared to those who were not

suppressing thoughts of white bears (Wyland et al., 2003). This

rebound effect has also been shown in the context of stereotyping

such that attempts to control stereotyping in the moment can lead

to greater stereotyping later on (Macrae et al., 1994). This work

clearly has implications for the our understanding of executive

processes but has not been integrated into work on the neuro-

cognitive mechanisms of executive control.

Finally, when individuals try to reflect on how different

possible outcomes in the future would affect them emotionally,

people are systematically inaccurate. A sizable literature on

affective forecasting (Gilbert et al., 1998; Kahneman et al., 1999;

Liberman and Trope, 1998) has shown that people typically

overestimate how long positive events will make them feel good

and how long negative events will make them feel bad. A number

of accounts for these and related affective forecasting errors have

focused on the content that is considered when making these

forecasts, but little has been said about the possibility that thoughts

about feelings and actual feelings might be processed by distinct

neurocognitive systems, such that the system involved in forecast-

ing might be incapable of representing certain aspects of actual

experience (Kahneman et al., 1993).

Automatic social cognition

Automatic social processes have been of interest, in part,

because they demonstrate the ways in which the environment can

control our behavior and thoughts without us even knowing this

effect is occurring (in support of principles 1 and 2). They have

also been of interest because they elicit schadenfreude when they

demonstrate what often looks like irrational or undesirable

thinking in people who assume that they themselves are not

susceptible to these sorts of errors (Pronin et al., 2004). Most

recently, they have been of interest because some of the effects

are just plain bizarre.

A standard finding in automatic social cognition research is that

primed categories will bias the social perception of ambiguous

behaviors, as in the study by Higgins et al. (1977) described earlier.
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Over the last decade, social psychologists have also found that a

primed category often leads to category consistent behavior in the

person who has been primed. In the most famous of these studies,

Bargh et al. (1996) primed some individuals with words related to

the category Felderly_ and found that these individuals subse-

quently walked more slowly when surreptitiously timed compared

to those who had not been so primed. The standard explanation for

this effect is that priming the category of Felderly_ activates motor

imagery for slow behavior. The assumption that semantic (i.e., the

concept Fslow_) and motor associates (i.e., the motor program for

going slow) are similarly activated or even represented in a

common code is difficult to test behaviorally, but specific neural

predictions can be generated to test whether this account is

plausible (Crockett et al., 2005).

In related work, others have found that individuals score better

or worse on tests of general knowledge depending on whether they

have been primed with Fprofessor_ or Fsupermodel_, respectively
(Dijksterhuis and Van Knippenberg, 1998). On the other side of the

coin, stereotype threat (Steele and Aronson, 1995) refers to a

phenomenon whereby priming one’s group membership (e.g., race

or gender) can raise the specter of confirming a negative stereotype

about one’s group and can lead to impaired performances.

Identifying the mediators and moderators of stereotype threat has

been difficult suggesting an opportunity for social cognitive

neuroscience to make a substantive contribution here.

There is now a sizable catalogue of behaviors that can be

facilitated or inhibited by the appropriate category primes (Wheeler

and Petty, 2001) and the list seems to be growing monthly. There

have also been a number of studies that have examined the

automatic priming of goals (Chartrand and Bargh, 1996) and

motivations (Shah, 2003). In fact, people who have been unwit-

tingly primed with a goal that they fail to achieve experience

negative moods that they cannot explain (Chartrand and Jefferis,

2003). Despite all of these automatic behavior, goal, and

motivation findings, virtually nothing is known about the

representations and mechanisms involved in these processes.

Another perplexing aspect of automatic social cognition is

that, in addition to being the putative basis for many of the errors

and biases found in social judgment, it is also thought to be the

source of many of our most accurate judgments. Ambady and

Rosenthal (1993) observed that undergraduates could accurately

identify a teacher’s teaching ability after observing just six

seconds of video of the teacher with no sound and no knowledge

of the material being taught. Testifying to the automaticity of

these judgments, Ambady (1999) found that placing participants

under cognitive load did not diminish the accuracy of their

judgments. Behavioral science cannot currently give a good

answer as to why some social automaticities are highly accurate

while others are systematically inaccurate. Social cognitive

neuroscience may be better positioned to investigate this (Lieber-

man, 2000) and tease apart the different forms of automatic social

cognition.

Social motives

People have motivations to be liked and accepted by others

(Baumeister and Leary, 1995; Williams, 2001) and to be

understood by others (Hardin and Higgins, 1996; Swann et al.,

1989). To be disliked or unknown by others, both conferring an

invisibility status on oneself, is a painful phenomena (Eisenberger

et al., 2003; MacDonald and Leary, 2005) that may contribute
substantially to our willingness to conform to group norms that

we know to be wrong (Asch, 1956; Williams et al., 2000).

Although it can be argued that being known and liked by others

is adaptive, the aspects of the human mind that promote these

motives and how these motives are connected or separate from

other mental processes are largely unknown. It has been argued

that the need for social connection may overlap neurally with

physical pain processes as well as cognitive processes that tend to

set controlled processes in motion for some and self-focused

processes for others (Eisenberger and Lieberman, 2004; Eisen-

berger et al., in press). The desire to be understood by others, one

of our most profound motives, seems quite different and

presumably relies on additional processes.

A large number of studies suggest that when we satisfy these

social motives, as indicated by feeling social connected and having

large social networks to rely upon, there are physical health

benefits ranging from a diminished likelihood of contracting a cold

(Cohen et al., 1997) to lower morbidity rates for the general

population (House et al., 1988). At least some of these benefits do

not seem to be mediated by supportive others promoting health

behaviors leaving one to wonder how this apparent Faction at a

distance_ is occurring? How does the brain and body convert social

support Fout there_ into better health outcomes Fin here_?
Conclusions

Each of the sections of this article is no doubt woefully

incomplete and some of the phenomena that I have chosen to

highlight would not make the list for many others (for more

complete assessments of social cognition, see Barone et al., 1997;

Fiske and Taylor, 1991; Kunda, 1999; Moskowitz, 2005). The goal

of this article was neither to be exhaustive nor to necessarily

present ideas in order of importance. Instead, the point of this

article was to introduce cognitive neuroscientists to some of the

rich complexity of social cognition as it has been studied by social

psychologists for decades.

Much of social psychology is fundamentally paradoxical, at

least to the western mind. We tend to believe that we are the

captains of our destiny, and yet, time and time again, social

psychology has shown that situational factors exert strong

pressures on our behavior and often does so without our

knowledge. The implications of these and other findings for

social cognitive neuroscience are twofold. First, although social

psychologists have established these various principles, under-

standing why humans are guided by these principles and when

these principles apply remain largely unknown. If social cognitive

neuroscience can help to answer these questions it would be a

major contribution to our understanding of social cognition.

Second, the principles of social psychology apply not only to the

subjects in our investigations, but to us, the researchers as well. In

the absence of understanding these principles, we are likely to

generate social cognitive hypotheses that are unnecessarily naı̈ve.

If we are as blind to the power of situational forces and our own

ability to construct social perceptions that do not feel constructed,

we will be unable to generate experimental paradigms that take

these factors into account. Ultimately, a successful social

cognitive neuroscience should thoroughly integrate the methods

of social cognition and cognitive neuroscience, and also rely in

equal parts on the conceptual lexica of these two parent

disciplines as well.
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