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How do we, as humans, take in the feelings and thoughts of other people? Theory-of-
Mind (ToM) and Embodied Simulation (ES) approaches hypothesize divergent neural
and behavioral mechanisms underlying intersubjectivity. ToM investigators assert that
humans take in the belief states and intentions of another person by holding “a theory
of mind” that cognitively posits the other person’s mental contents, with some exper-
iments identifying the right temporo-parietal junction as a specific ToM brain region.
ES theorists hypothesize that humans perceive the other’s state of mind by simulating
his/her actions, emotions, and goals in the !mirror neuron system! in the brain.

A historical review suggests these understandings rely on opposing, dualist models of
cognition and perception. William James’s intervention on this earlier debate is
informative in anticipating recent findings in low-level sensory neuroscience. Of
specific interest are studies showing that intersubjectivity and low-level sensory atten-
tional filtering are both processed in the same cortical area (the temporo-parietal
junction) suggesting that the ability to entertain other minds may be related to the
ability to perceive salient stimuli during attention-demanding tasks.

Keywords: William James, theory of mind, mirror neurons, temporo-parietal junction

How do we know other minds? Do we reflec-
tively form theories about other people’s beliefs
and thoughts, or do we directly experience their
feelings and thoughts through an immediate act
of perception? Theory-of-Mind (ToM; Baron-
Cohen & Ring, 1994; Baron-Cohen, Tager-

Flusberg, & Cohen, 1999; Gopnik & Meltzoff,
1997; Leslie, 1987; Leslie, 1991, 1994;
Ochsner, 2007; Saxe, 2005, 2006; Saxe, Carey,
& Kanwisher, 2004; Saxe & Wexler, 2005) and
Embodied Simulation (ES; Gallese, 2001, 2007;
Gallese & Goldman, 1998; Iacoboni & Da-
pretto, 2006; Rizzolatti, Fadiga, Gallese, & Fo-
gassi, 1996; Gallese, Fadiga, Fogassi, & Rizzo-
latti, 1996) approaches have hypothesized
divergent behavioral and neural mechanisms
underlying intersubjectivity, each rooted in dis-
tinct, opposing theories of perception, cognition,
and mind. ToM investigators assert that humans
take in the belief states and intentions of another
person by cognitively holding “a theory of mind”
that posits the other person’s mental contents as
individuated and separate. ES theorists hypothe-
size that we make inferences about the mental
states of another person by directly and auto-
matically perceiving the other’s state of mind
through a subtle simulation of his or her actions,
emotions, and goals in the “mirror neuron sys-
tem” in the brain. Although some recent com-
mentators have tried to temper the apparent
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conflict between ToM and ES (see especially
Mitchell, 2005), the different underlying as-
sumptions behind each theory are deeply rooted
in earlier debates in the history of psychology
about perception, cognition, and mind.

For proponents of both hypotheses, the con-
trast between a cognitive and perceptual view of
intersubjectivity relies on older dualistic models
of cognition and perception inherited from 19th
century theorists, including thinkers such as
Wilhelm Wundt (1832–1920), an early forerun-
ner of modern cognitive psychology, and
Thomas Huxley (1825–1895), a pioneering neu-
roanatomist and proponent of evolution. William
James, the American psychologist and philoso-
pher (1842–1910), offered an intervention on this
earlier version of mind-body dualism that is infor-
mative. Specifically, his formulation of perception
as a form of cognition may give us new ways of
thinking about intersubjectivity in relation to spe-
cific sensory and cognitive functions that are sub-
served by specific areas in the neocortex.

Neuroscience and Theory of Mind

Theory of Mind refers to the assertion that
humans possess a unique ability to entertain
the subjectivity of other beings. According to
this view, individuals take in the belief states
and intentions of another person by holding a
“theory of mind” that posits that the other person’s
mental contents are individuated and separate
(Dennett, 1978, 1987). What matters to the di-
verse ToM proponents is that this capacity is not
inborn but only arises after important cognitive
skills have been acquired, typically between the
ages of 3 and 4. A classic experiment called the
false-belief test has been particularly persuasive in
establishing the claims of ToM position (Baron-
Cohen, Leslie, & Frith, 1985; Wimmer & Perner,
1983; Dennett, 1978; Gopnik & Meltzoff, 1997).

In the false-belief test, children of different
ages are asked to observe a scene: Sally and Joe
are together in a room where there is a piece of
candy. Joe leaves the room after having placed
the candy inside the top drawer of a desk. After
Joe leaves, Sally moves the candy from the desk
to a hiding place, underneath the sofa. Joe re-
turns to the room in order to retrieve the piece of
candy. The children are asked: where does Joe
look for the candy? Numerous iterations of this
experiment (the classic experiment was performed
by Wimmer & Perner, 1983) have found the same

thing: three year-olds will answer by stating where
the candy actually is, under the sofa, without bear-
ing in mind Joe’s belief that the candy is where he
put it, in the desk. Four year-olds, on the other
hand, will solve the problem by holding Joe’s
“false belief” in mind by answering that Joe will
look in the desk for the candy.

From these experiments, proponents of a theory
of mind have concluded that “the ability to impute
mental states to oneself and others” (Baron-
Cohen, Leslie, & Frith, 1985), what is referred to
as a “theory of mind,” is a uniquely human cog-
nitive capacity that comes online after earlier lan-
guage, motor, and perceptual abilities are estab-
lished. Some have also noted that the capacity to
impute mental states is strikingly coincident with
the development of autobiographical memory
around this same age (Nelson & Fivush, 2004).

In neuroscience, experiments with the false-
belief test and other mental states paradigms
have identified regions in the right side of the
brain as critical for imputing subjectivity to
others. In particular, the superior temporal sul-
cus and temporo-parietal junction have been
identified as critical regions for processing men-
tal state of others.1 In data and review articles,
Saxe (2005, 2006; Saxe et al., 2004; Saxe &
Wexler, 2005) offers the most cogent version of
the strong argument for a dedicated brain region
that is a specialized neural substrate supporting
intersubjective functions of “theory of mind.” It
centers on the tempero-parietal area:

the temporo-parietal junction is specifically associ-
ated with the. . .system for representing the specific
(representational) contents of mental states such as
beliefs. The TPJ region is very selective; the BOLD
response in this region is high when subjects read
stories that describe a character’s true or false be-
liefs, but low during stories containing other infor-
mation about a character, including her appearance,
cultural background, or even internal, subjective
sensations— such as being tired or achy or hungry—
that have no representational content. (Saxe, 2006)

1 It is useful, here, to remember a longstanding problem
in neuroscience that is a challenge to researchers across the
entire field: having identified or correlated a region with a
function does not automatically give one license to conclude
that that region is causally required to carry out that func-
tion. Thus, before sketching out the “strong” theory of mind
position in neuroscience, it is important to acknowledge that
all careful neuroscientists, including those considered here,
are always bearing this caveat in mind.
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The significance of Saxe’s characterization of
the TPJ is that it labels ToM as a specific,
uniquely cognitive “module” distinct from other
forms of social cognition that rely on more
immediate perceptual judgments used by non-
human primates and very young children.

Neuroscience of Embodied Simulation
and “Mirror Neurons”

A competing perceptual explanation of our
understanding of other minds is offered by a
group of scientists favoring the “embodied
simulation” theory. ES theorists argue that we
make inferences about the mental states of
others by directly experiencing their state of
mind through a subtle simulation of their ac-
tions and emotions in our own sensori-motor
systems. This immediate perceptual experi-
ence allows us to derive an account of the
thoughts and intentions of the other person.
The neural substrate supporting this direct
perceptual mechanism is called the “mirror
neuron” system that has recently been discov-
ered in monkeys and humans (Buccino et al.,
2001; Fadiga, Fogassi, Pavesi, & Rizzolatti,
1995; Fogassi et al., 1996; Iacoboni & Da-
pretto, 2006; Rizzolatti, Fadiga, Gallese et al.,
1996; Rizzolatti, Fadiga, Matelli et al., 1996).
In brief, these studies have found a “mirror
system” in the brain in which some neurons in
different functional regions (including pre
motor and motor areas (Buccino et al., 2001,
2004; Rizzolatti, Fadiga, Gallese et al., 1996),
the insula (Wicker et al., 2003; Carr, Iaco-
boni, Dubeau, Mazziotta, & Lenzi, 2003), and
the secondary somatosensory cortex (Keysers
et al., 2004) actually become activated by the
actions of the other. As Rizzolatti, the author
of several mirror neuron studies, puts it:
“Each time an individual sees an action done
by another individual, neurons that represent
that action are activated in the motor cortex.
This automatically induced motor representa-
tion of the observed action corresponds to
what is spontaneously generated during active
action and whose outcome is known to the
acting individual” (Rizzolatti & Craighero,
2004). Similarly, when one person sees an
emotion on another person’s face (e.g., dis-
gust), their own insula, an emotional-visceral
cortical processing area, is activated, and this
is the same area that is activated when the

person herself experiences disgust or per-
ceives a disgusting smell (Wicker et al.,
2003). By this account, “an action is under-
stood” when its observation causes the senso-
rimotor system of the observer to “resonate”
(Rizzolatti, Fogassi, & Gallese, 2001). As
Csibra observes, this hypothesis proposes that
intersubjective knowledge of the mental
states of the other person is “direct” and “au-
tomatic”—it is perceptual rather than cogni-
tive (Csibra, 2007). These findings have been
seen by some as novel and highly significant
and have received much attention.

The contrast between these accounts of inter-
subjectivity is easy to discern. ToM views in-
tersubjectivity as the product of a sophisticated
cognitive operation. The ES account proposes
that judgments of the mental states of others are
direct perceptual acts grounded in simple per-
ceptual and motor functions that come on line
early in infancy and are also seen in monkeys
(Barrett & Henzi, 2005). When compared, the
opposition between theory of mind and simula-
tion appears to be a stark contest between a
theory of intersubjectivity as cognitive and
mental versus a theory of intersubjectivity as
perceptual and embodied.

Recent Formulations of Cognition Versus
Perception: Mind-Body Dualism Redux?

Crucially, ToM and ES theorists share a view
of cognition and perception as mutually exclu-
sive behavioral functions subserved by distinct
neural centers. Their joint view of perceptual
(especially early perceptual) and cognitive func-
tions as separate, encapsulated processes is in ac-
cord with canonical views found in textbooks and
reviews (see, e.g., Chalmers, French, & Hofstad-
ter, 1992; Kintsch, 1998). This canonical treat-
ment views simple low-level perceptual pro-
cesses including those in primary sensory cor-
tices as the precognitive results of a spatial
“map” of a stimulus (i.e., the intensity or color
of a visual stimulus, the tone of an auditory
stimulus). In this view, low-level perceptual
processing is immediate and unreflective and
happens relatively fast in the brain’s processing
stream. Cognition, by contrast, is a slower pro-
cess; it is nonspatial, abstract, and symbolic.
Unlike perception, the rules of cognition are
thought to be a kind of black box, with a struc-
ture that is hidden from view and implicit—this
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is what makes them interesting to cognitive
psychologists. Cognition is thought to be distant
and abstractable from an immediate stimulus
context in a way that perception—which is sup-
posed to give us a good representation of the
most salient aspect of a stimulus—is not. This
struggle to define cognition in relation to per-
ception has occupied cognitive theorists and
researchers over the past several decades. See
especially discussion of Fodor’s “modularity of
mind” hypothesis suggesting that perception is
an encapsulated process that runs separate from
and below cognitive processes (1983).

Using these working definitions (perceptual
processing as immediate, prereflective and spa-
tial; cognition as abstract, nonspatial, and a
product of slower reflective processing), it is
clear that what troubles some proponents of
ToM about the embodied simulation account is
that ES theorists see intersubjectivity as a fast
and automatic process; moreover, in the ES
account, this process is dependent on the spe-
cific spatial map of the stimulus that is being
simulated. At the same time, it appears to be
independent of the thoughts, beliefs, and theo-
ries that we might form about other peoples’
minds—it is independent of our impulses to
create semantic meaning (e.g., story, literature,
poetry) about other people.

By contrast, Gallese and other ES researchers
focus on an intersubjectivity that is immediately
apprehended and determined by a kind of un-
derlying “shared manifold” (the term “mani-
fold” originates in the Critique of Judgment
[Kant, 1781, 1787] in which Kant posits a per-
ceptual “outer manifold of the senses” that is
offered up to the inner imagination). In ES
theory, the “shared manifold” is a kind of res-
onance between two embodied subjects that is,
in its theoretical background, partly motivated
by a desire to demonstrate the relevance of an
immediate and reflexive mode of intersubjec-
tive perception which they associate with the
phenomenological philosophy of Husserl and
Merleau-Ponty.

Thus, Iacoboni and Dapretto suggest that, “in
ecological situations, the mere looking at other
subjects and/or agents involves what we call
here an online interaction.” By “online” they
here mean “unmediated by reflective processes”
(e.g., “mere looking”). Moreover, they suggest
that such intersubjective interactions involve
very primary processes”). Iacoboni argues these

findings validate earlier hypotheses about per-
ception offered by continental phenomenologi-
cal philosophers including Merleau-Ponty
(1968) and Husserl (1913) whose ideas about
intersubjectivity and perception have recently
received interest from philosophers (Gallagher,
2005; Thompson, Lutz, & Cosmelli, 2005), psy-
chologists(Giorgi, 2006; Price, Barrell, & Rain-
ville, 2002; Roepstorff & Jack, 2002) and neu-
roscientists (Iacoboni, 2007).

Primal, automatic intersubjectivity that is em-
bodied and emerges out of a “shared manifold”
of self and other is a kind of unifying theory for
ES theorists.

Historicizing Dualism: 19th Century
Debates Over Cognition, Perception,

and Reflex

The findings validating ES and ToM have
been replicated in numerous studies, suggesting
that, at the very least, we may have two parallel
mechanisms, each underwriting distinct compo-
nents of human intersubjectivity; the larger the-
oretical questions broached in the debate
between ToM and ES theorists regarding the
question of intersubjectivity may not be resolv-
able through the processes of “normal” science
in the sense of Kuhn’s “normal science” (Hack-
ing, 1983, 1992; Kuhn, 1996). The conflict be-
tween the two theories as to which offers a truer
account of human intersubjectivity appears ir-
resolvable, but this may be because it replicates
and is rooted in earlier 19th century debates
over the boundaries between cognition and per-
ception and between higher mental function and
prereflective reflex. A brief review of these de-
bates, focusing especially on William James’
response to his contemporaries, may offer in-
vestigators resources for moving beyond the
current impasse.

The discipline of modern psychology
emerged in the late 19th century (Reed, 1997).
Wilhelm Wundt of Germany is credited with the
establishment of the first psychological labora-
tory in 1879 (Mandler, 2007). William James’
Principles of Psychology, the first psychology
textbook, was published in 1890. Just as James
and Wundt helped to found a modern psychol-
ogy, Thomas Huxley (a surgeon, early neuro-
anatomist, and important proponent of evolu-
tion known as “Darwin’s Bulldog”) contributed
to the founding of modern neuroscience and
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neuroanatomy. One cannot understand the
emergence of William James’ distinct approach
to intersubjectivity, perception, and cognition
except in the context of two conflicting contem-
porary views of consciousness offered by Hux-
ley, on the one hand, and Wundt, on the other.
Huxley, in his influential essay, “On the hypoth-
esis that animals are automata and its history”
(originally published in 1874, republished in
collected works, 1898) proposed that animal
and human mental life are mere byproducts of
the physiological processes taking place in the
brain (Dixon, 2003). The first proponent of
“epiphenomenalism,” Huxley dismissed con-
scious and reflective mental life as nothing more
than the “steam-whistle which accompanies the
work of a locomotive engine” that “is without
influence upon its machinery.” For Huxley, hu-
man behavior is a form of automatism, driven
by immediate, unconscious physiological mech-
anisms. Huxley was one of the first to articulate
the view that human behavior is a reflex.

Wundt, on the other hand, carried forward an
idealist view of investigating “inner experi-
ence,” divorced from the physical constraints of
the organism, as susceptible to reflective intro-
spection as well as experimentation. “Inner ex-
perience” was the subject of the experimental
laboratory in which Wundt developed elaborate
procedures for first person introspective inves-
tigation of different conscious mental states. He
placed great faith in the mind’s ability to reflect
on its own mechanisms (although, as a Kantian,
he also conceded that the most fundamental
aspects of consciousness could not be perceived
since they actually were the conditions by
which consciousness comes into being).

Huxley and Wundt were important forerun-
ners of current research with Huxley’s work
leading to modern reductionist neuroscience
(Smith, 2001) and Wundt’s work foreshadow-
ing the “new look” cognitive revolution’s inves-
tigation of “mental processes” (see Coren,
2003). Both of them carefully demarcated
boundary lines separating cognition from prere-
flective sense activity including perception. The
contemporary ToM and ES debate almost ex-
actly re-enacts the Huxley-Wundt debate, with
intersubjective knowledge of the other located
in either perceptual or cognitive function. ToM
proponents share with Wundt a view of execu-
tive volitional processes as being those that
fundamentally “swing free” of motor and sen-

sory processes and are reflective of higher in-
tellectual functioning. In Principles of Physio-
logical Psychology, Wundt equates the use of
the will and of inhibitory attentional focus with
the highest forms of intelligence and executive
control (all of which he tentatively correlated
with brain function in the prefrontal cortex;
1904). A century later, some ToM investigators
have argued that the ability to cognitively reflect
on another person’s mental contents must
“swing free” of lower sensory and motor pro-
cesses such as those described by ES theorists
(Gopnik & Meltzoff, 1997; Saxe, 2005). And,
among a broad, perhaps nonspecific, range of
regions implicated across different social neu-
roscientific studies, Saxe and others have fo-
cused on the higher functional capacities
thought to be associated with specific regions in
the prefrontal cortex that subserve cognizing on
other minds. More generally, ToM proponents
link the ability to reflect on other minds to
related prefrontal executive functions of atten-
tion, inhibitory control, and the ability to plan.

ES theorists, on the other hand, link the abil-
ity to take in other people’s mental states to a
precognitive reflex that is rooted in the ability to
“embody” (via simulation) the action of the other.
This notion of a precognitive reflex hearkens
back to ideas expressed by Huxley and earlier
British “reflex” psychologists (e.g., Marshall
Hall). More recent ES theorists have cited the
neuroscientific findings that monkeys and hu-
mans “model” other conspecifics’ motor ac-
tion as an argument for a broader account of
intersubjectivity grounded in reflex motor and
sensory behaviors (see, e.g., Lizardo, 2007).

In response to 19th century dualists, William
James laid out a pragmatist stance to perception
and cognition. In his essay, “Are we automata?”
published in 1879 (four years after Huxley’s
essay and in the same year that Wundt opened
his psychological laboratory), James offers an
innovative theory of perception and cognition.
First, he accepts Huxley’s view that mental phe-
nomena are correlated with physiological pro-
cesses and that these physiological processes
have causal efficacy in human behavior. While
granting the physiological importance of brain
states, he also maintains a role for “mental”
cognitive life even in the lowest level of per-
ceptual processing. Perception, even in its low-
est sensory form, he argues, is always
related to broader mind states. Thus, James ad-
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vances a cognitive theory of basic sensory pro-
cessing that is situated between the two ex-
tremes offered by Wundt and Huxley:

What are our senses themselves but organs of selec-
tion . . . . The spontaneity of the mind. . .consists solely
in deciding what the particular sensation shall be
whose native objectivity shall be held more valid than
that of all the rest.

James’ view of the senses as organs of selec-
tion responds to a constricting 19th c argument
about mind and brain. Specifically, James was
responding to Huxley’s proposal that human
mental experiences such as love, hatred, and
free will are noncausal and are merely a down-
stream effect of brain physiology. In response,
James argues that human subjectivity has ef-
fects on basic sensory perceptual processing.
James’ view that low-level sensation and per-
ceptual processing contains mental-cognitive
elements sets up a more general picture of a
middle path between mental idealism and phys-
ical reductionism.

James’ “principle of selection” can be trans-
lated into modern terms: we see what is salient
to us. Our low-level sensory processes actually
contain cognitive elements (what we would to-
day call “top-down feedback”) even at the level
of the primary sensory cortex. James’ theory
helps us make sense of new findings about
sensory processing, that the primary visual cor-
tex, for example, is responsive to motivation in
the absence of direct visual stimulation. The
visual cortex is thus not a simple feature detec-
tor but is modulated “online,” probably by top-
down neuromodulators signaling salience and
reward (Jack, Shulman, Snyder, McAvoy, &
Corbetta, 2006; Shuler & Bear, 2006). In other
words, our sensory perceptions are directly
informed and shaped by cognitive top-down
signals. And our sensory processing maps in
primary sensory cortex work through a learn-
ing-selection feedback algorithm in which
“Bayesian filters” (Sharma, Dragoi, Tenen-
baum, Miller, & Sur, 2003; Kilner, Friston, &
Frith, 2007a, 2007b) are built such that sensory
processing becomes a predictive algorithm—we
see what we expect to see. And we are never
fully living in the present because our percep-
tions are always being actively shaped and
formed by our past experiences and our expec-
tations of the future. In this sense, James was
prescient when he suggested:

Out of all present sensations, we notice mainly such as
are significant of absent ones: and out of all the absent
associates which these suggest, we again pick: out a
very few to be the bearers par excellence of objective
reality. We could have no more exquisite example of
the mind’s selective industry.

For James, sensory processing sites in the
periphery and the brain are “organs of selec-
tion” which filter sensory inputs to allow us to
focus on the most salient percepts and thus
make sensory perception possible. James’ inter-
mingling of cognition and perception was and is
a departure from canonical views of perception
and cognition as separate faculties.

Salience, Behavioral Relevance, and
Cognition-Perception-Action as

New Framework

Recent neuroscientific investigations of the
brain and perceptual salience can help us re-
think the perception-cognition divide in modern
terms and allow us to arrive at a new under-
standing of intersubjectivity. In particular, a re-
cent meta-analysis of studies of the right tem-
poro-parietal junction (the area thought by some
to be the site of a uniquely responsive module
supporting theory of mind inferences) by De-
cety and Lamm (2007) offers a new view of
perception and cognition. In the meta-analysis,
the authors specifically looked at existing stud-
ies to analyze the range of tasks in which TPJ
has been identified as an activated region. Cod-
ing the published studies, the authors find evi-
dence for the right TPJ’s involvement in four
different types of task: (1) reorienting one’s
attention from one sensory stimulus to another;
(2) the experience of one’s own agency (i.e.,
comparing self-generated movements and sen-
sations with other generated movements and
sensations); (3) empathy (adopting the perspec-
tive of another person); and (4) ToM (reflecting
on another person’s mental state). Specifically,
Decety & Lamm (2007) find that a very tightly
defined area in the TPJ region appears to be
activated across each of the four different types
of studies.

For the purposes of this review, I will focus
on the meta-analytic comparison of sensory-
attentional processing with cognitive reflection
on mental belief states in order to focus on the
tasks that are most distinct, as this contrasts the
“highest” cognitive function with the “lowest”
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sensory attentional function. Thus, for example,
one of the cognitive studies asks participants to
play various games while in the fMRI scanner
(Prisoner’s Dilemma and the Ultimatum Game).
Crucially, subjects were told they were playing
with a human partner whom they had just met
(even though the game was administered as a
computer algorithm to all subjects). When sub-
jects played the game, they were forced to re-
flect on their “partner’s” intentions and motiva-
tional state (Rilling, Sanfey, Aronson, Nystrom,
& Cohen, 2004). This reflection elicited activa-
tions in classic ToM areas (right TPJ/STS) in
the brain. Contrast this highly cognitive task
with another study that asked participants to
attentionally focus on and respond in different
ways (pointing a finger or pointing a foot) to a
rapidly occurring simple visual stimulus
(Astafiev, Shulman, & Corbetta, 2006); the
right TPJ was activated when subjects’ focused
sensory attention on a specific target space
which was cued to be a salient or relevant space
for receiving an impending stimulus. Decety
et al. suggest a tentative conclusion (tentative
because meta-analysis in neuroimaging is not
yet a well-defined analytic) based on these
meta-analytic findings:

The most parsimonious interpretation of this overlap
would suggest that activation in the TPJ during social
cognition may therefore rely on a lower-level compu-
tational mechanism involved in generating, testing, and
correcting internal predictions about external sensory
events.

This meta-analysis finding is suggestive but
not probative because none of the studies re-
viewed set out prospectively to compare TPJ
activations elicited by ToM and sensory atten-
tional tasks. Recently, however, a study testing
this comparison was positive, finding that cog-
nitively reflecting on the beliefs of a character in
a story elicited activations in TPJ that over-
lapped with activations observed in a visual task
(indicating the location of a salient visual target
stimulus; Mitchell, 2007).

Together, these studies suggest TPJ may be a
site where James’ radical perception and cogni-
tion converge and are processed to some extent
jointly. Specifically, from sensory studies we
can see that the TPJ is a sensory-attentional area
involved in processing and resolving conflicting
auditory and visual stimuli; the TPJ thus may
enable the setting of perceptual filters such that
we can attend to the most behaviorally relevant

stimuli. And for humans, especially young, in-
fant, and child humans, there is no more behav-
iorally relevant stimulus than that put forward
by other people/other minds (Fonagy & Target,
1996; Hoffman, Grimes, Shon, & Rao, 2006;
Meltzoff & Kuhl, 1994). The TPJ, according to
this view, may be most relevant in young hu-
mans as it serves as a high level perceptual filter
that allows us to attend to the most behaviorally
relevant type of stimulus—other people [who
we learn, over time (the false belief task), have
their own internal mental states]. Thus, it is not
surprising that entire secondary brain functions
related to intersubectivity should arise as a re-
sult of social and self-driven sensory stimuli.

This model of TPJ as a sensory-attentional
salience detector that also enables social cogni-
tion/perception helps us make sense of one of
James’ central ideas that reflecting on one’s
own bodily sensations can inform us about the
state of mind of the other. Indeed, numerous
studies by Decety and colleagues have found as
a counterpoint to reflecting on the perspective of
the other, when one consults one’s own per-
spective, such introspective self-consultation
actually elicits activations in secondary somato-
sensory cortex (an early sensory area where
bodily sensations are processed; Ruby & De-
cety, 2003, 2004). Decety’s studies suggest that
the perspective of the other and perspective of
the self are joined in a complex network that
includes primary sensory regions such as pri-
mary somatosensory cortices. These studies
also suggest that the relation between social
cognition and social perception is complex, in
part because there appears to be no “bright line”
demarcating sensory-perceptual function from
cognitive functions (such that TPJ and other
areas appear to have cognitive and perceptual
functions that are themselves intertwined).

Conclusion

This historical analysis has demonstrated the
ways in which ToM and ES accounts of inter-
subjectivity are rooted in 19th century dualist
distinctions between perception and cognition
that are at odds with the most recent sensory
neuroscience. William James’ intervention on
these earlier, dualist conceptions of mind versus
brain and of executive versus precognitive-
reflexive function may offer resources for re-
solving current disputes. Following James, we
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might propose that intersubjectivity is part of a
more striking, miraculous capacity for develop-
ing flexible attentionally driven sensory filters
by which we see what is salient to us. Intersub-
jectivity arises out of this broader capacity.
How we model neural substrates underlying
intersubjectivity will depend on how we model
perception, cognition, and the attentional pro-
cesses that mediate them.
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