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Highlights
Cognitive scientists have long studied
the origins of our ability to mentalize.
Remarkably little is known, however,
about whether there are particular
contexts where humans are more
likely to mentalize.

We propose that mentalizing is facilitated
in contexts where others’ actions shed
light on their status as a good or bad
social partner. Mentalizing within socially
evaluative contexts supports effective
Our ability to understand others’minds stands at the foundation of human learning,
communication, cooperation, and social lifemore broadly. Although humans’ ability
to mentalize has been well-studied throughout the cognitive sciences, little atten-
tion has been paid to whether and howmentalizing differs across contexts. Classic
developmental studies have examinedmentalizingwithinminimally social contexts,
in which a single agent seeks a neutral inanimate object. Such object-directed acts
may be common, but they are typically consequential only to the object-seeking
agent themselves. Here, we review a host of indirect evidence suggesting that
contexts providing the opportunity to evaluate prospective social partners may
facilitate mentalizing across development. Our article calls on cognitive
scientists to study mentalizing in contexts where it counts.
partner choice.

Our proposal is based on three lines of
evidence. First, infants leverage their
understanding of others’ mental states
to evaluate others’ social actions.
Second, infants, children, and adults
demonstrate enhanced mentalizing
within socially evaluative contexts. Third,
infants, children, and adults are espe-
cially likely to mentalize when agents
cause negative outcomes.

Direct tests of this proposal will
contribute to a more comprehensive
understanding of human mentalizing.
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Introduction
Our ability to mentalize – to make sense of others’mental states – is central to human social life and
forms an active area of research throughout the cognitive sciences [1–3]. Impactful studies have pro-
vided evidence that mentalizing abilities emerge early in human ontogeny: Infants and toddlers readily
represent others’ goals (see Glossary) [4,5], knowledge [6,7], and (controversially) beliefs [8–10].
Great attention has been paid to when in development children mentalize, to whom they attribute
mental states (e.g., agents vs. non-agents [4,11]), what kinds of mental states they reason about
(e.g., knowledge vs. beliefs [12,13]), and the nature of these representations (whether they reflect
mentalizing or some lower-level approximation [14]). By contrast, far less attention has been paid to
whether there are particular contexts where mentalizing is likely to occur in human development.
This omission is surprising: whereas some mental states have direct relevance for survival
and flourishing (e.g., whether an individual intends to hurt vs. help), others have less relevance
(e.g., whether an individual intends to approach one neutral, unremarkable object vs. another). Fur-
ther, mentalizing often carries cognitive cost [15], requiring inferences that go beyond the surface of
others’ actions. Studies have revealed that nonhuman primates are more likely to mentalize when
contexts are ecologically relevant (e.g., involving food) [16]. Here, we propose that humans may be
particularly likely to mentalize in contexts where representing others’ mental states impacts survival
and flourishing.

Mentalizing allows for accurate social evaluation
To date, most of the developmental mentalizing literature has focused on children’s abilities to
reason about an individual agent who pursues a neutral object [4,8,9,17]. In a seminal study
examining toddlers’ understanding of false beliefs [8], an agent repeatedly sought a neutral
object. The object’s location changed either in the agent’s presence or absence, leading the
agent to hold either a true or false belief about the object’s location. Toddlers’ looking times
suggested that they expected the agent to search for the object where she believed it to be.
Such belief representations could support early learning about the environment [18]. Other
studies, however, have failed to replicate this evidence for false-belief understanding in toddlers
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Glossary
Agents: entities capable of forming
goals and acting to achieve them. Often
contrasted with inanimate objects that
do not engage in self-propelled motion
nor possess/demonstrate additional
cues to agency (e.g., eyes and contingent
behavior).
Belief: an agent’s attitude about some
state of the world, which may ormay not
be true. True beliefs are consistent with
reality; false beliefs are inconsistent with
reality. In infant and toddler studies, false
beliefs are often established by making
an agent ignorant of some change in the
state of the world (e.g., when a toy
changes locations).
Goals: a desired target (e.g., an object,
location, outcome, etc.) that an agent
works toward. In infant studies, goals are
often established by showing an agent
repeatedly acting on or toward a
particular target. Goals may be unfulfilled
if agents are incapable of achieving them
(e.g., due to distance, barriers, etc.).
Knowledge: an agent’s awareness of a
particular state of the world (e.g., of an
event, a fact, another’s mental state,
etc.). In infant studies, knowledge is
often established based on whether
agents are present to observe an event.
If an agent lacks knowledge, they are
instead described as ignorant.
Mental state: a representation within
an agent’s mind. Mental states include
(but are not limited to) an agent’s goals,
states of knowledge and ignorance, and
beliefs. Mental states are not directly
observable. Studies of infants and
toddlers challenge participants to infer
agents’ mental states from their actions
and circumstances.
Socially evaluative contexts:
situations that allow for assessing
agents’ value as cooperative partners.
Assessments are typically based on
agents’ actions toward other agents.
Nonevaluative contexts, in contrast, are
situations in which agents’ actions are
irrelevant to assessing their cooperative
potential.
Teleological reasoning: a
nonmentalistic, reality-based framework
for representing agentive action in which
agents’ actions reflect the efficient
pursuit of a goal–state in light of relevant
situational constraints. Teleological
reasoning, as compared to mentalizing,
allows observers to reason effectively
about others’ intentional action in many
situations, but breaks down in cases in
which the relationship between action,
[13,19,20] (cf. [21]). Here, we note that although observers could track the agent’s beliefs in such
scenarios, it is unclear why they would consistently bother to, as knowing a stranger’s beliefs
about a neutral object may bring limited practical value to observers.

In contrast to the neutral, object-directed acts in such scenarios, human life is centered
around interdependent, cooperative relationships in which people’s actions impact others.
From birth, humans show motivations to engage with others [22] and depend on nonkin
to provide them with assistance [23], facilitate their goals [24], and teach them new skills
and knowledge [25]. Because of this interdependence, humans face the task of selecting
appropriate cooperative partners: those who will care for versus abandon them, help versus
harm them, teach versus mislead them, etc. This task, known as partner choice [6], requires
abilities to accurately assess others’ cooperative potential, to maximize positive and minimize
negative social interactions.

Although one could assess strangers’ cooperative potential through trial-and-erroring first-
person interactions, this could be time-consuming and costly. Thus, the task of partner choice
is facilitated by capacities for making inferences based on information gained as an independent
third party (e.g., by observing how individuals behave towards others). In particular, those who
have behaved prosocially should be viewed as better potential partners than those who have
behaved antisocially. A host of research suggests that rudimentary abilities for making such social
inferences emerge early in development: Infants and toddlers prefer looking to and reaching
for prosocial over antisocial agents, such as those who have helped versus hindered others’
goals [26–30].

Importantly, however, purely outcome-based social inferences would be limited: people often
cause or are associated with outcomes that they did not intend (e.g., trying but failing to help,
accidentally causing harm, etc.). Thus, the inferences made from observations of third-party
social behaviors should focus on the mental states that drive social action [31–33]. Although it
may require more effort to reason about mental states versus outcomes [15,31], individuals
able to accurately attribute cooperative and uncooperative mental states will likely be more
successful at choosing appropriate cooperative partners.

Here, we propose that mentalizing is facilitated in contexts where agents’ actions are relevant to
their cooperative potential. We refer to these as socially evaluative contexts, which include,
but are not limited to, contexts involving prosocial and antisocial acts such as helping versus
hindering others’ goals, providing physical protection or care versus harming, and behaving
fairly versus unfairly. In contrast, we refer to contexts where agentive actions are irrelevant to
cooperative potential (e.g., actions on neutral objects) as nonevaluative. Given that failures to
identify bad cooperative partners may be particularly costly, within socially evaluative contexts,
individuals may focus especially on antisocial mental states.

Although, to our knowledge, no research has directly tested the possibility that socially
evaluative contexts facilitate mentalizing, here we identify three lines of evidence that already
indirectly support it. First, at the earliest ages at which human infants have been shown to
represent others’mental states, these representations already appear to inform their evaluation
of prospective social partners. Second, infants, children, and adults may be more sensitive to
mental states within socially evaluative contexts than within nonevaluative ones. Third, infants,
children, and adults may overattribute mental states when agents are antisocial versus
prosocial. These three lines of evidence suggest that mentalizing is facilitated in contexts rele-
vant to selecting social partners.
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situation, and end-state is imperfect,
including failed attempts, accidents, and
actions carried out based on ignorance
or false belief.
Early mental state representations inform social evaluation
The claim that socially evaluative contexts facilitate mentalizing may appear counterintuitive, given
the computational demands within these contexts. Indeed, socially evaluative contexts typically
involve multiple agents, each with unique mental states, some of which may have others’mental
states embedded within them (e.g., intending to facilitate others’ goals) [34–36]. Nevertheless,
growing evidence suggests that at the earliest ages infants reason about mental states in general,
they do so within socially evaluative contexts (see Box 1 for a review of infants’ representations of
states of knowledge). Here, we turn to goal understanding as a case study.

In a classic study, Woodward [4] found that after an agent repeatedly acted on one object over
another (a nonevaluative context), 6- and 9-month-olds expected the agent to continue reaching
for the same object after the objects’ locations switched. These findings have been consistently
replicated [37–39], with evidence from infants as young as 3 months of age [7,40–42]. These
findings provide evidence that infants represent object-directed goals (though there is debate
about whether these representations are mentalistic [14]).

Notably, 3-month-olds already appear to leverage their goal understanding to evaluate potential
cooperative partners. In one study [27], 3-month-olds watched a protagonist agent who tried but
failed to climb a hill. A helper pushed the protagonist up the hill, whereas a hinderer pushed the
protagonist down. After infants were habituated to these events, the helper and the hinderer
were presented side-by-side, and infants’ attention to each was measured. Infants preferentially
looked to the helper, suggesting that infants differently evaluated the agents. In another study
[28], 3-month-olds watched events in which a protagonist played with, then lost a ball. A helper
returned the ball, whereas a hinderer ran away with it. Here too, infants preferentially looked to the
helper. Thus, infants appear to prefer prosocial over antisocial agents.

To see agents as helping or hindering a protagonist in the pursuit of a goal in these studies,
one presumably must first identify the protagonist’s goal. Growing evidence has linked infants’
evaluations of helpers and hinderers to goal understanding [43–45]. For instance, within the
aforementioned hill paradigm [43], 6- to 11-month-olds only preferred the agent who pushed
the protagonist uphill when the protagonist’s goal was clear (i.e., not when it looked downhill
while moving up) (Figure 1A). Similarly, in another study [44], the more 5-month-olds looked to
the top of the hill as the protagonist tried to climb, the more that the infants preferred the helper,
presumably because those infants more strongly represented the protagonist’s goal (Figure 1B).
In summary, despite the complexity of representing the goals of multiple agents, even young
infants appear to represent goals within socially evaluative contexts, and use those representations
to inform their social choices.

Mentalizing is increased within socially evaluative contexts
Although socially evaluative contexts introduce computational demands, growing evidence
suggests that mental state understanding not only informs social choices but is enhanced within
socially evaluative versus nonevaluative contexts. Here, we review behavioral evidence and
neuroimaging evidence that support this possibility.

Developmental behavioral evidence
Psychologists have probed infants’ and toddlers’ representations of various mental states beyond
goals, including intentions and beliefs. Critically, representing intentions and beliefs requires reasoning
beyond the physically instantiated outcomes of others’ actions, and is therefore more complex than
representing others’ fulfilled goals. Here, we explore evidence that infants and toddlers represent
these mental states more strongly in socially evaluative versus nonevaluative contexts.
Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx 3

CellPress logo
86199
下划线

86199
下划线

86199
下划线

86199
下划线

86199
下划线

86199
高亮

86199
下划线

86199
下划线

86199
高亮

86199
高亮

86199
下划线

86199
下划线



Box 1. Representations of knowledge and ignorance in infancy

People often have information that others lack. How do infants navigate such situations? In one study [6], 6-month-olds observed an agent who reached for one object
over another when they could see both objects, but the agent could only see the reached-for object.When the objects later changed locations, infants did not expect the
agent to reach to the same object (for converging evidence in 3-month-olds and toddlers, see [7,98]). These findings suggest that infants trackwhat others know and are
ignorant about, based on what others can see.

Within socially evaluative contexts, infants have similarly demonstrated sensitivity to others’ states of knowledge and ignorance. States of knowledge and ignorance
appear to moderate infants’ expectations for how agents will respond to others who have engaged in prosocial and antisocial actions. Studies have found that infants
and toddlers prefer an agent who distributes resources equally (i.e., fairly) over an agent who distributes resources unequally (unfairly) to others [54,99–101]. When a
third agent observes such acts of distribution, 10-month-olds are surprised when that agent chooses to reward an unfair distributor over a fair distributor. However, infants
do not hold the same expectations when an agent had not observed others’ acts of distribution [102]. Likewise, when an agent observes a peer harm others, 13-month-
olds are surprised when the agent continues to interact with the peer; when the agent did not observe the act of harm, infants instead are surprised when the agent avoids
the peer [103].

Beyondmoderating expectations of others’ behavior, states of knowledge and ignorancemoderate infants’ own evaluations of helping. In one experiment [36], 10-month-olds
observed a protagonist who sought one toy over another (Figure IA), either in the presence or absenceof two other agents.When the protagonist’s access to the toyswas later
blocked, one agent provided access to the desired toy; the other instead provided access to the undesired toy (Figure IB). Infants preferred the agent who provided access to
the desired toy only when the agents had observed the protagonist demonstrate its preference (Figure IC–F).

Thus, at all ages that have been tested within socially evaluative contexts, infants have demonstrated sensitivity to others’ states of knowledge and ignorance. Most
research within socially evaluative contexts, however, has been on older infants. Although there is evidence that 3- and 6-month-olds track others’ knowledge and
ignorance in nonevaluative contexts [6,7], it remains unclear whether these representations inform their social evaluations.
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Figure I. Role of knowledge and ignorance in early social evaluations. This is a schematic of the events that 10-month-olds observed in [36], and the inferences
(C, D) and evaluations (E, F) that infants formed.

Trends in Cognitive Sciences
Intentions: unfulfilled goals
Adults appreciate that agents’ goals often go unfulfilled (e.g., someone wants an out-of-reach
object; Figure 2, Key figure). There is mixed evidence about whether young infants represent
unfulfilled goals in nonevaluative contexts (e.g., when a person fails to reach a distant object):
4 Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx
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Figure 1. Evidence that goal representations inform infants’ social evaluations. (A) Infants aged 6–11 months preferred an agent who helped a protagonist climb
a hill when the protagonist looked at the top of the hill [43], providing evidence that its actions were intentional and that it had the goal of climbing the hill. (B) Themore 5-month-old
infants looked to the hilltop, the target of the protagonist’s goal, themore strongly they preferred the helper who facilitated that goal over the hinderer who prevented that goal [44].
The graph in (B) was created using data in [44].

Trends in Cognitive Sciences
Whereas two papers report evidence that 7- to 8-month-olds can do this [46,47], two other pa-
pers report that they do not [48,49] (Figure 3). We are aware of no studies demonstrating sensi-
tivity to unfulfilled goals in nonevaluative contexts prior to 7 months.

In contrast, evidence suggests that infants and toddlers represent unfulfilled goals months earlier
within socially evaluative contexts (Figure 3). As reviewed above, studies have found that infants
prefer helpers over hinderers by 3 months of age [27,28]. Importantly, these studies involve
protagonists demonstrating unfulfilled goals (e.g., failing to climb a hill or retrieve a ball) who are
then helped or hindered. Seeing helpers’ and hinderers’ actions as helping and hindering is
presumably facilitated by representing the protagonist’s unfulfilled goal.

Within these paradigms, however, protagonists achieve their goals whenever helpers intervene;
thus, infants could appreciate the protagonist’s unfulfilled goal after they see it being achieved,
by reading backward from the outcome (i.e., teleological reasoning [14]). Evidence against
this possibility comes from studies in which infants chose between hinderers and neutral agents
[26,27], rather than hinderers and helpers. Here, the protagonist was only ever hindered, never
achieving its goal: there was no opportunity to infer the goal post hoc. Yet, studies have shown
that 10-, 6-, and 3-month-olds all prefer neutral agents over hinderers. These findings suggest
that infants represent unfulfilled goals in evaluative contexts by 3months of age, at least 4 months
before they do so in nonevaluative contexts.

In addition to understanding unfulfilled nonsocial goals (e.g., to climb a hill), young infants appear
sensitive to others’ unfulfilled social goals, goals that indicate prosocial versus antisocial intentions.
In first-party interactions, infants from 6months expressmore impatiencewhen adults are unwilling
Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx 5
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Figure 2. This schematic depicts examples of events that infants and toddlers observe, and the mental states that they are challenged to infer, within studies involving
nonevaluative and socially evaluative contexts. We highlight [48] and [8] as examples of designs within nonevaluative contexts studying early reasoning about unfulfilled
goals and beliefs, respectively. Similarly, we highlight [55,56] and [60–63,97] as examples of designs within socially evaluative contexts studying early reasoning about
unfulfilled goals and beliefs, respectively. Light grey and green indicate nonevaluative and socially evaluative contexts, respectively.

Trends in Cognitive Sciences
versus unable to share a toy [50–52]. In these situations, the outcomes of the adults’ actions are
equated (nobody shares), yet infants respond as though they are sensitive to adults’ intentions.
These results support the possibility that infants represent intentions within socially evaluative
contexts.

Further, by late in the first year, infants demonstrate sensitivity to agents’ unfulfilled goals to be
prosocial versus antisocial towards third parties. While infants typically prefer helpers over hin-
derers, in one study [53], when two agents were unsuccessful in their attempts to help versus
6 Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx
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Figure 3. Timeline of children’s
understanding of unfulfilled goals.
This timeline depicts the ages, in months,
for which there are findings that speak
to whether infants and toddlers represent
unfulfilled goals. Light grey and green
indicate findings within nonevaluative
contexts [46–49] and socially
evaluative contexts [27,28,50–53,55,56],
respectively. Full circles indicate evidence
for an ability, and empty circles indicate
a lack of evidence for (i.e., null findings)
an ability.

Trends in Cognitive Sciences
hinder a protagonist, 8-month-olds preferred the agent who attempted to help over the agent who
attempted to hinder, although the attempted helper was associated with a worse outcome: the
protagonist failing to achieve its goal. Five-month-olds chose randomly in the same conditions,
as though they noticed the inconsistency between intention and outcome, but were unsure
which to focus on. Further evidence for infants’ sensitivity to intention in socially evaluative contexts
comes from the fairness domain [54]. Studies have reported that when agents were unsuccessful
in their attempts to be fair versus unfair, 10-month-olds expected an observer to approach an
agent who attempted to be fair [55] (Figure 2), and 9-month-olds preferred an agent who
attempted to be fair over an agent who attempted to be unfair [56].
Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx 7
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In summary, infants and toddlers appear sensitive to others’ unfulfilled goals when interpreting
others’ social decisions and when evaluating other agents. Even when outcomes are equated
(i.e., teleological reasoning is not possible), infants demonstrate sensitivity to others’ unfulfilled
goals to be prosocial versus antisocial (see Box 2 for evidence that infants privilege intentions
over outcomes in contexts involving accidents). A sensitivity to unfulfilled goals emerges both
earlier in development and more robustly in socially evaluative contexts than in nonevaluative
contexts.

False beliefs
Situations involving false beliefs challenge observers to appreciate differences between their own
and others’ representations of the world [57]. Thus, false-belief understanding serves as a bench-
mark for mentalizing. Decades of research have demonstrated that it is not until 4 years of age
that children reason about others’ false beliefs in verbal tasks [58]. In nonverbal tests, by contrast,
some studies have found that toddlers represent false beliefs.

In the first such study, Onishi and Baillargeon [8] presented 15-month-olds with an agent who
sought a toy that moved between two boxes (Figure 2). For some toddlers, the toy moved
while the agent was absent, resulting in the agent holding a false belief about the toy’s location.
Patterns of looking suggested that toddlers expected the agent to reach for the box where she
last saw the toy, even if the toy hadmoved. Studies have since provided further evidence for non-
verbal false-belief reasoning in toddlers [9,10].

There have been several failed attempts to replicate findings of nonverbal false-belief understanding
in toddlers [12,13,19,20,59], including direct replications by the same laboratories reporting positive
findings. This has inspired considerable debate about whether toddlers represent false beliefs.
Although failed replications exist across other areas of cognitive development, including within social
evaluation, the sheer number of failed attempts suggests that early nonverbal false-belief under-
standing may be especially fragile. That said, to our knowledge, these failed replications have only
Box 2. Processing others’ unintentional actions in infancy

A child runs toward a desired toy, inadvertently tripping and knocking over a vase. Is the child blameworthy? Although
accidents and failed attempts both present a conflict between intentions and outcomes, one key difference is whether
agents cause the outcomes that they are associated with. In failed attempts, agents are simply associated with an
outcome. For example, in the case of an agent who tries but fails to open a jam jar, the jar would have remained unopened
even without the agent’s intervention. In accidents, by contrast, agents cause outcomes. In the above scenario, the vase
broke because the boy knocked it over. Thus, outcomes may be more salient for accidents versus failed attempts, and
people may therefore find it more difficult to process mental states when evaluating accidents. Indeed, activity in brain
regions associated with cognitive conflict is higher when adults evaluate accidental versus attempted harm [31], and in
verbal tasks, children exculpate accidental harm later in development than they condemn attempted harm [104]. When
agents accidentally cause positive or negative outcomes, how would infants evaluate agents: based on their outcomes
or intentions?

Growing evidence suggests that by 10 months of age, infants’ social evaluations are sensitive to accidental agents’ lack of
intentions [87,105]. In one experiment [87], 10-month-olds viewed a protagonist who struggled to place a toy on top of a
high shelf, only succeeding after several attempts. During alternating events, an intentional harmer who had witnessed
these struggles purposefully approached the shelf and pushed it over, and an accidental harmer who had not witnessed
these struggles clumsily and inadvertently knocked the shelf over while running by. Although both agents caused a
negative outcome for the protagonist, infants nevertheless distinguished between them, preferring the accidental over
the intentional harmer. In another condition in which infants observed intentional and accidental helpers, infants preferred
the intentional helper. Converging evidence has come from research on infants’ evaluations of agents who prevent harm [105]:
10-month-olds (but not 6-month-olds) prefer agentswho prevent harm intentionally over agents who do so accidentally. These
findings reveal that by late in the first year, infants are sensitive to whether social actions are intentional versus accidental. This is
striking, given that accidents are more difficult to process than are failed attempts; these findings provide further support for the
possibility that there is increased mentalizing within socially evaluative contexts.

8 Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx
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examined belief within nonevaluative contexts, in which an agent has beliefs about the location of an
inanimate object. We propose that evidence for false-belief understanding may be mixed because
nonevaluative contexts give observers little reason to care about agents’ beliefs.

Socially evaluative contexts, by contrast, may facilitate belief representations by giving observers
reason to care about agents’mental states. A growing number of studies have found evidence for
nonverbal belief representations in toddlers, children, and adults when an agent chases another
agent [60–63] – a social (typically harmful and/or antisocial) goal that may be relevant to social
evaluation [64] – rather than seeking an inanimate object (for difficulty replicating these findings
in 5-year-old children and adults, see [65,66]). In one paper [62], toddlers and adults viewed videos
of a triangle that chased a disk (Figure 2). The triangle was either absent or present as the disk
moved from one box to another. When the triangle returned, 17- to 23-month-olds and adults, but
not 13- to 17-month-olds, looked first to the location where the triangle last ‘saw’ the disk.
Similarly, evidence for belief representations in great apes has come from contexts where one
agent chases another [67]. These findings contrast with failures to replicate findings of belief
representations in 2-year-olds in nonevaluative contexts [59] when an agent instead seeks an object.

Research is now probing infants’ and toddlers’ social evaluations of agents who act on false beliefs.
In one experiment [68], 15-month-olds viewed a protagonist who sought a desired toy that was
located in one box, as two other puppets were present to observe. Then, either as the observers
were present or absent, the desired toy was moved to a new location. When the observers were
present and therefore knowledgeable about the toy’s movement, toddlers valued an observer who
directed the protagonist to the desired toy’s new location. When the observers were absent and
therefore had false beliefs about the toy’s location, toddlers instead valued an observer who
directed the protagonist to the location where the observers had last seen the desired toy: where
they believed it to be. Further experiments with toddlers and 8-month-olds have conceptually repli-
cated these findings [69]. Taken together, this evidence supports the possibility that mental states
are represented more strongly and robustly within socially evaluative contexts.

Adult and infant neuroimaging evidence
Neuroscientists have identified key regions of the human brain that support mentalizing; these
include the temporoparietal junction, themedial prefrontal cortex, the temporal poles, the precuneus,
and the posterior superior temporal sulcus (pSTS) [70–72]. If socially evaluative contexts facilitate
mentalizing relative to nonevaluative ones, then activity within this mentalizing network may be higher
when humans observe actions that are more socially relevant. Indeed, nearly two decades of
research have found that activity within these brain regions differs when adults view more versus
less social actions [73–78]. In one fMRI study [78], adults viewed videos of agents who helped versus
hindered a protagonist climb a hill (adapting stimuli from [26]) or engaged in independent actions
(climbing independently). Here, videos of helping and hindering – actions that infants and adults
evaluate – led to increased activity in the pSTS, relative to independent actions. Likewise, in another
fMRI study [77], adults saw pictures of social (e.g., people cooperating or arguing) and independent
(e.g., people facing away) actions. Here, pictures of social actions led to increased pSTS activity,
relative to pictures of individuals acting independently. Recent research using functional near-infra-
red spectroscopy has provided converging evidence in 6- to 13-month-old infants [79]. The
dorsomedial prefrontal cortexwas higher in activity as infants observed social actions (e.g., clapping
together) versus independent actions (e.g., clapping away from each other). These studies are
striking: despite the social and independent actions being highly perceptually similar, activation in
the mentalizing network differed for actions that weremore versus less social. These findings support
the possibility that adults and infants mentalize more strongly when viewing agents engaged in
positive and negative interactions, because these provide opportunities for social evaluation.
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Thus far, we have focused on neuroimaging studies that have examined how activity in the
mentalizing network may differ for (i) individuals engaged in prosocial and antisocial interactions
versus (ii) individuals engaged in independent actions. Both these kinds of stimuli are social in
that they involve multiple agents, but only the former involves agents who act on other agents.
In the next section, in addition to reviewing behavioral research, we review studies that contrast
neural responses to positive versus negative social interactions.

Negative social evaluation leads to an overattribution of mental states
Within socially evaluative contexts, failure to identify antisocial, noncooperative agents can present
immediate risks to survival [80,81]. Given these risks, people may be especially likely to mentalize
when agents harm (or attempt to harm) others, or when agents choose to violate established social
norms. Consistent with this possibility, classic research has demonstrated that children reason
about false beliefs more strongly when agents deceive versus playwith others [58]. Here, we review
evidence concerning a wider range of mental states, suggestive that adults, children, and infants
are especially likely to mentalize when provided with opportunities for negative social evaluation.

Attributions of intentions
Perhaps the most well-known version of this phenomenon, first studied by Joshua Knobe, is
the side-effect effect [82]. Here, adults are asked to imagine a company’s chairman who starts
a program knowing that it is likely to earn profits and either help or harm the environment. The
chairman claims not to care about the environment and implements the program, which has its
predicted effects. When asked whether the chairman intended to help/harm the environment,
adults report that the chairman intended to harm the environment, but not help it. These and
related findings [83] suggest that adults see negative side effects as more intentional than
positive side effects. Some research suggests that the side-effect effect reflects a sensitivity
to agents who have violated norms, be they moral or nonmoral [84]. Because norm violations
are highly relevant to cooperation, adults may overattribute intentions to agents who violate
norms.

Developmental research has revealed similar phenomena in children [85,86] and infants. As
described in Box 2, in one experiment [87], 10-month-olds preferred intentional to accidental
helpers, but accidental to intentional hinderers. In an additional experiment, another group of
10-month-olds viewed events in which two agents both accidentally (clumsily) harmed or helped
a protagonist. Critically, only one agent knew of the protagonist’s goal when the agent acciden-
tally facilitated or prevented it; only this agent could have foreseen the side effect of its action.
When both agents accidentally harmed, infants preferred the ignorant over the knowledgeable
agent. By contrast, infants chose randomly between the agents who accidentally helped. Thus,
like adults, infants appear to find side effects caused by knowledgeable agents as more inten-
tional when those outcomes are negative, rather than positive.

Attributions of agency
Opportunities for negative social evaluation may also lead to increased attributions of agency. For
instance, adults typically view robots as being less agentic than human adults [88]. However,
when a robot cheats to win a game (that is, acts antisocially), adults rate the robot as being
more agentic and talk more to the robot, relative to when the robot behaved prosocially (helped
the adult win) or neutrally [89,90]. Likewise, adults who lose economic games are more likely to
guess that they were playing with another human (vs. a computer) than are adults who win
[91], and adults attribute agency to malfunctioning but not to functioning computers [92]. Thus,
negative outcomes can lead to attributions of agency, even in situations where no agents are
present.
10 Trends in Cognitive Sciences, Month 2022, Vol. xx, No. xx

CellPress logo
86199
高亮



Trends in Cognitive Sciences

Outstanding questions
Is mentalizing facilitated when engaging
in social evaluationmore broadly? In our
review of the developmental literature,
we have focused on evaluations of
agents who engage in morally relevant
behaviors (e.g., helping, harming, and
being fair), but infants and children also
evaluate agents based on other social
behaviors (e.g., imitating, yielding, and
following norms) that may have conse-
quences for cooperation.

How and why might socially evaluative
contexts facilitate mentalizing? One
possibility is that humans can
mentalize in any context involving
agents but are especially motivated
within socially evaluative contexts.
Alternatively, there may be capacities
supporting mentalizing in socially
evaluative contexts that may not
readily apply to other contexts.

Might mentalizing be facilitated when
there are immediate consequences
for communication and learning?
Beyond socially evaluative contexts,
mentalizing is also important for
effective communication and learning
(e.g., understanding what others know).

Do younger infants appreciate others’
knowledge and beliefs within socially
evaluative contexts? Studies that have
found evidence for sensitivity to such
mental states within socially evaluative
contexts have typically focused on
older infants or toddlers.

Do infants consistently show enhanced
mentalizing in socially evaluative
contexts when their expectations,
rather than their preferences, are
assessed? Whereas infant studies
involving socially evaluative contexts
often assess preferences, studies
involving nonevaluative contexts in-
stead usually assess expectations.

Do socially evaluative contexts facilitate
spontaneous belief representations?
In some studies, others’ false beliefs
(e.g., about the location of an object) in-
fluence participants’ behaviors (i.e., they
respond as though they share those
false beliefs), even when participants
have true beliefs (i.e., they know where
the object is).
A tendency to attribute agency to nonagentic sources of negative outcomes may also occur in
infancy. As described above, by 6 months of age, infants attribute goals to a hand that selectively
acts on one object over another, showing surprise when the hand later acts on a different object
[4]. Notably, infants in these studies do not attribute object-directed goals to inanimate tools,
suggesting that their goal attribution is specific to agents. When an inanimate tool has first
hindered an animate protagonist in its goal to open a box, however, 6-month-olds then attribute
object-directed goals to the inanimate tool; by contrast, when an inanimate tool has first helped
an animate protagonist, infants do not attribute goals to the tool [93]. These findings suggest
that infants attributed agency to non-agentic tools that cause negative, but not positive,
outcomes. Taken together, then, both adults and infants appear to attribute greater agency to
the causes of negative outcomes.

Neural evidence of increased sensitivity to mental states
Complementary findings have come from research that has probed adults’ and infants’ neural
activity. As reviewed above, fMRI research has presented adults with pictures of positive and
negative social interactions (e.g., acts of cooperation vs. conflict) and noninteracting individuals
[77]. In addition to examining how the pSTS (part of the mentalizing network) responds to more
versus less social stimuli, this research has examined whether it responds differently to positive
versus negative social stimuli. Here, activity in the pSTS was higher for negative than for positive
social interactions (see [78] for qualitatively similar trends).

Research with infants has found convergent results. Tan and Hamlin [94] examined responses to
helpers and hinderers in 6- and 12-month-olds using electroencephalography. They measured
the P400 component, which has been associated with processing goal-directed actions
[95,96] and is thought to reflect activity in the superior temporal sulcus. Here, event-related
potentials were higher when 6- and 12-month-olds viewed images of a hinderer versus a helper.
Thus, for both infants and adults, negative social interactions lead to stronger neural activity
associated with mental state attribution than positive social interactions.

Concluding remarks
Mental state reasoning is not only used for social evaluation, but may be facilitated, and even
overactivated, when humans engage in social evaluation. Human infants begin mentalizing in
socially evaluative contexts as soon as they do so in nonevaluative contexts, if not earlier, and
mental state representations across human development may be stronger in socially evaluative
contexts, particularly when there are negative outcomes. This opinion article supports the possibility
thatmentalizing is privilegedwithin socially evaluative contexts, perhaps due to its key role in facilitating
the selection of appropriate cooperative partners. Effective partner choice may provide a strong
foundation upon which humans’ intensely interdependent and cooperative nature can flourish.

The work cited herein is highly suggestive, and more work is clearly needed to further explore this
possibility (see Outstanding questions). We have mostly reviewed and compared data across
experiments that have studied mentalizing in either socially evaluative or nonevaluative contexts,
pulling from a wide range of ages and methods; to our knowledge, no research has directly
compared both socially evaluative and nonevaluative contexts within the same experiment.
Experiments using stringent minimal contrast designs would provide stronger tests of our central
claims. In addition to such experiments, in the same way that meta-analyses have explored other
predictors of mentalizing [13,58], we call on future researchers to conduct meta-analyses of
findings that come from socially evaluative and nonevaluative contexts. We look forward to
such research, which together will move us towards a more comprehensive understanding of
humans’ early mentalizing.
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