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People spend a lot of their brain energy thinking about people. Social cognitive neuroscience is the field
of research that investigates how this works. Research in this field asks questions about the brain regions
people use when thinking about people, the computations that occur in these brain regions, how these
regions and computations develop, and how they vary between people with different cultural
backgrounds. Progress on these questions accelerated dramatically when functional magnetic resonance
imaging (fMRI) became relatively widely available. People can read or listen to stories, watch TV shows or
movies, or play interactive games all while their brains are scanned. Activity in many different brain
regions is evoked by these social activities, including brain regions linked to perception, attention, and
reward processing. The focus of social cognitive neuroscience studies, however, is typically on brain

regions or computations that are distinctively social, occurring selectively when thinking about people.

History

Before fMRI existed, three kinds of evidence suggested that social cognition might depend on distinct

brain systems.

First, patients with brain injury or disease sometimes lose their social graces first and fastest. For

example, in one type of dementia, the first symptoms include becoming emotionally insensitive, socially

Second, in animals, distinct neural systems are necessary for normal social relationships. When scientists
created damage in specific brain regions, for example, the amygdala in a macaque monkey, the monkey
remained physically and emotionally competent but became socially incompetent (Aggleton &
Passingham, 1981; Machado & Bachevelier, 2006).

Third, children diagnosed with autism struggled to solve problems about other minds [see Autism]. In the

early 1980s, the ‘false belief test’ was invented as a way to measure thinking about thought (first in

chimpanzees, later in children) [see Theory of Mind]. Autistic children failed the false belief test, even

when they could solve equally hard reasoning puzzles with no social content (Baron-Cohen et al., 1985).

This pattern of performance implied that autism could impair social computations in the brain,
disproportionately to its effects on other computations, and, therefore, that social computations might be

segregated or special.

In light of these three kinds of evidence, when fMRI became available, the first social cognitive
neuroscience experiments looked for brain regions that play a distinctive role in empathy (Singer et al.,_
2004) and false belief tasks (Gallagher et al., 2000).

Core concepts


https://oecs.mit.edu/pub/dqw08mkw
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Empathy

Empathy is a vicarious, usually negative, emotion: feeling bad because of someone else’s suffering.
Psychological research has identified two different flavors of empathy: (i) sharing the other person’s
suffering and experiencing a similar negative emotion versus (ii) caring about the other person’s suffering
and experiencing compassion toward them. This distinction corresponds well to different patterns of

brain activity (Preckel et al., 2018). Sharing someone’s pain evokes brain activity similar to directly

experiencing pain. Caring about someone’s pain evokes different brain activity, including in medial

prefrontal cortex (MPFC; see below).

Theory of mind, or mentalizing

Initially studied using false belief tasks, theory of mind and mentalizing refer to the cognitive process of
reasoning about another person’s thoughts. This process is invoked for explaining their past actions,
predicting their future actions, and making moral evaluations. One brain region that plays a key role in

this process is located in the right temporo-parietal junction (RTPJ; Saxe & Kanwisher, 2003). Diagnostic

spatial patterns of activity arise in RTP] when thinking about a hurtful action that was accidental versus

intentional (Koster-Hale et al., 2013). Transiently disrupting the patterns of activity in RTPJ, using

transcranial magnetic stimulation alters these judgments, making accidents seem more wrong (Young et

al., 2010). Some studies find that autistic people have altered RTPJ function (e.g., Bravo Balsa et al., 2024,
but see Dufour et al., 2013).

Medial prefrontal cortex

On the middle surface of the brain, where the two cortical hemispheres lie pressed against one another,
activity peaks during many different social activities, like watching the climax of a movie (Chang et al.,
2021), reading an emotionally loaded story (Shamay-Tsoory et al., 2006), or sharing a moment face-to-face
with a friend (Misaki et al., 2021; Redcay & Schilbach, 2019). The amount of activity predicts later social

motivations like wanting to help or engage (Grossman & Allison, 2024; Waytz et al., 2012). Activity also

peaks in the MPFC when a person reflects on themself (Jenkins & Mitchell, 2011), for example, about the

kind of person they aspire to be (Cascio et al., 2016), a process that is particularly important in adolescent

development (Somerville et al., 2013; van der Cruijsen et al., 2023). Plus, the MPFC has unusually high

activity when people are just lying in the scanner, letting their minds wander (Meyer, 2019). It remains
controversial how these different functions of MPFC are related to one another, either conceptually or in

their layout on the cortical surface (Denny et al., 2012; Lieberman et al., 2019; Molenberghs et al., 2016).

Questions, controversies, and new developments

Is there a uniquely human kind of social cognition? Although all social animals use social skills to
coordinate, cooperate, and compete with conspecifics, human social cognition seems to be supersized,
for example in communication, pedagogy, and moral judgment. Ongoing research on this question

addresses whether humans have evolved entirely distinct brain networks for social cognition or whether
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they have expanded and repurposed the social brain networks of other primates (Deen et al., 2023; Isoda,
2021).

How do social brain functions change during human development? Just hours after birth, human
neonates prefer to look at faces and recognize their own mother, but the sophistication of social cognition
changes dramatically over development, in infancy and childhood and through adolescence [see

Cognitive Development; Social Learning]. Further debates that shape the field of social cognitive

neuroscience include whether infants are born with an innately “social” brain (Grossman, 2013; 2015) and

whether and how changes in the brain explain changes in social capacities (Richardson et al., 2018).

Broader connections

Social cognition is not limited to one person thinking about one other person. People recognize groups
and value group identities. The associated brain activity is investigated in a subfield of social cognitive

neuroscience called intergroup neuroscience (Cikara & Van Bavel, 2014; Jenkins et al., 2018). For example,

people care more about strangers who share a group identity and correspondingly show more empathy-
related brain activity in response to their suffering. The suffering of people from threatening competitor
groups can even generate the opposite pattern, activity in brain regions associated with reward.
Intergroup neuroscientists study the brain processes that happen when we humanize some people and
dehumanize others (Fiske, 2009; Amodio & Cikara, 2021).
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