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Theory of Mind

umans are, above all, intensely social creatures.

We spend most of our time interacting with each

other in groups and, through this group activity,
we routinely achieve goals that could never be in the grasp
of single individuals. These successful interactions depend
upon a whole range of processes, collectively known as
social cognition." We share many of these processes with
other social animals. The ability to recognise emotional
expressions, the ability to keep track of the status of group
members and of alliances within the group are important
for successful social interactions because they help us to
predict the behaviour of our fellows. However, there is one
social process, Theory of Mind, that is highly developed in
humans, but only found in the most rudimentary form in
other animals.”

Terminology

We naturally explain people’s behaviour on the basis of
their minds: their knowledge, their beliefs and their
desires. If for instance, John has taken his umbrella, but it
is not actually raining, this does not present a conflict. We
automatically assume that it is John’s belief that it will rain
— not whether it is actually raining — that determines
whether he takes his umbrella. Understanding behaviour
in this way is called having a ‘Theory of Mind” (ToM), or
‘an intentional stance. The verb most frequently used to
describe this ability is ‘mentalising’. The concept was orig-
inally introduced into experimental psychology by
Premack and Woodruff through their seminal paper:
‘Does the Chimpanzee have a Theory of Mind?* This
paper prompted the question whether young children
have a ToM and in 1983 this was answered by means of a
novel paradigm introduced to test children on their abili-
ty to attribute beliefs to others.! Shortly after, it was shown
that autistic children have problems with such ToM tasks.’
The terms mind-reading and mind-blindness are also
often used as shorthand to refer to the effects of mentalis-
ing failure.

False Beliefs
The test which probes the child’s ability to predict what a
character will do on the basis of that character’s own men-
tal state, not the actual state of affairs, was as follows:*
Maxi eats half his chocolate bar and put the rest away in
the kitchen cupboard. Then he goes away. Meanwhile
Maxi’s mother comes into the kitchen, opens the cup-
board and sees the chocolate bar. She puts it in the fridge.
When Maxi comes back into the kitchen, where will he

look for his chocolate bar? The answer is ‘in the cupboard,
where he thinks it is’ This answer is obvious to most 5-
year-olds, who can also explain exactly why Maxi now has
a false belief. Autistic children, even of a higher mental age
than five, were unable to reason like this and indicate that
Maxi would look for his chocolate in the fridge, where it
really is.

Cognitive mechanisms

Only speculation is available at present. Perhaps our abili-
ty to mentalise depends upon the brain being able to
decouple propositions from reality and set them in rela-
tion to an agent’s attitude.® Perhaps the ability to mentalise
is related to our capacity to mirror the actions and emo-
tions of other people through the brain’s mirror system.’

In children

The cognitive mechanism underlying the human ability
to attribute mental states to self and others can be likened
to a start-up kit that puts social learning on the fast track,
so that even in their first year infants orient to informa-
tion that is communicated to them by other people and
pay preferential attention to other people’s intentions.
Thus, infants follow gaze, at first automatically, then
deliberately and attract other people’s attention by point-
ing and gazing themselves. In autism such a preference
may not exist and social learning is very delayed. It has
recently been shown that even 12-15 month old infants
track social events by their gaze in a way that presupposes
that they have implicit mentalising ability.® Long before
they can talk, infants are surprised when, in the classic
false belief scenario, Maxi looks in the wrong place (i.e.
the fridge) for his chocolate.

In adults

Having a Theory of Mind routinely enables us to explain
and predict what another person is going to do next, as in
where will Maxi look. Our everyday speech is full of men-
tal state attributions, such that we constantly seek psycho-
logical motives to our own and others’ behaviour. ToM
also enables us to monitor and manage our reputation
and to manipulate other people’s beliefs. Human commu-
nication is characterised by the pervasive importance of
an attitude in which we cloak almost any message that we
send or receive. Thus, intentionally conveyed information
is hardly ever ‘bare’ information, but presented with the
simultaneous use of persuasion, flattery, education,
deception etc. In this sense human communication is
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Two brain regions that are
consistently activated during the
performance of ToM tasks. Left
panel: the temporo-pariental
junction. Right panel: the
paracingulate sulcus. Damage to
these areas can cause impairments
in the performance of ToM tasks."
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quite unlike information conveyed by machines. It has been claimed that
ToM is a cornerstone of cultural evolution.” Thus, mind-reading plays a role
in fostering co-operation and teaching. For instance, successful teaching
seems to depend on the teacher’s ability to monitor the learner’s mental
states, such as their prior beliefs and attitudes, as well as their increasing
knowledge.
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In autism I SERONO
Autism is primarily characterised by an impairment in social communication. !
This is not a global social impairment. The failure lies specifically in an inabil-
ity to take account of others’ beliefs, desires and feelings. This is shown, for
instance, in their poor understanding of deception, irony and reputation build-
ing, but good transmission of verbatim information. This inability could be
due to an ultimately genetic fault in a basic neurophysiological mechanism. For
nearly three decades researchers have investigated the apparent inability of
autistic children to mentalise, and their slow and fragile acquisition of the con-
cept of mental states. It has been argued that intuitive mentalising, as already
shown by infants by their second year, is never attained in autism, but that
explicit rule-based mentalising can be learned."
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In other disorders

Many brain-based disorders impair social and communication function. For
example, some types of schizophrenia involve a disturbance of mentalising.
Unlike autism, this disturbance seems to point to an overactive attribution
of mental states, extending these to a wide variety of other agents, including
physical objects which may be experienced as senders of significant mes-
sages." Theory of Mind difficulties can also be acquired through brain dam-
age in frontal cortex or in the region of the temporo-parietal junction
(TPJ).” Patients with fronto-temporal dementia are also prone to suffer
from an inability to mentalise.”

The brain’s mentalising network

Evidence from neuro-imaging studies shows that mentalising, elicited by a
wide variety of tasks, engages a circumscribed network of brain regions.
When brain activity is measured during the performance of tasks engaging
ToM, two regions have been consistently identified: a medial prefrontal
region (paracingulate cortex) and the TPJ in the superior temporal sul-
cus."” The medial frontal region is also engaged when subjects reflect upon
their own mental states as well as those of others, with the more inferior
orbital region responding especially to emotional states. TP], on the other
hand, seems to have a special role in using perceptual cues to recognise the
actions and intentions of biological agents. Identification of the precise role
of these regions awaits the development of a mechanistic account of our
remarkable ability to make inferences about the minds of others.
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