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Abstract
Developmental psychology and psychopathology has in the past been more concerned
with the quality of self-representation than with the development of the subjective
agency which underpins our experience of feeling, thought and action, a key function
of mentalization. This review begins by contrasting a Cartesian view of pre-wired
introspective subjectivity with a constructionist model based on the assumption of an
innate contingency detector which orients the infant towards aspects of the social
world that react congruently and in a specifically cued informative manner that
expresses and facilitates the assimilation of cultural knowledge. Research on the
neural mechanisms associated with mentalization and social influences on its
development are reviewed. It is suggested that the infant focuses on the attachment
figure as a source of reliable information about the world. The construction of the
sense of a subjective self is then an aspect of acquiring knowledge about the world
through the caregiver’s pedagogical communicative displays which in this context
focuses on the child’s thoughts and feelings. We argue that a number of possible
mechanisms, including complementary activation of attachment and mentalization,
the disruptive effect of maltreatment on parent-child communication, the
biobehavioural overlap of cues for learning and cues for attachment, may have a role
in ensuring that the quality of relationship with the caregiver influences the
development of the child’s experience of thoughts and feelings.
Keywords: attachment, mentalization, theory of mind, social development, social
cognition, self, pedagogical stance
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The parent-infant dyad and the construction of the
subjective self
Introduction
The ability to give subjective meaning to psychological experiences becomes
possible as a result of our developing ability for explicit and reflective understanding
that others’ (as well as our own) actions are driven by underlying mental states and
the establishment of adaptive mentalizing strategies to reason about interactive
experiences in terms of such mental states. This review aims to examine evidence and
theory that pertains to the relevance of the parent-infant relationship for the
emergence of mentalizing. We shall explore if the establishment of the
representational and attentional preconditions for such a reflective mentalizing
capacity develops optimally in a relatively safe and secure social context and if so,
how we might understand this. We will commence our review with considering
models that potentially entail a Cartesian view of the nature of subjectivity and
overview evidence concerning brain structures known to be recruited by
mentalisation. We will consider, on the basis of evolutionary speculation and recent
neuroimaging data, why we might consider mentalization and the social context
provided by parent-infant relations to be linked. We will also consider in some detail
if the literature on the social influences on mentalisation might give us ground for
assuming that the parent-child relationship contributes to the ‘construction’ of the
psychological self. Finally, we will consider the implications of a recently advanced
model for the intergenerational transfer of cultural knowledge, pedagogy theory, for
the unfolding of social cognitive competences.
In the 1980s developmental psychology began to investigate when we become
able to understand that people can have false beliefs about the world (Perner & Lang,
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2000; Wellman, 1990; Wellman & Liu, 2004). A number of researchers consider the
resulting construct of theory of mind and its false belief paradigm to be too narrow
(Carpendale & Lewis, 2006) as it fails to encapsulate the relational and affect
regulative aspects of interpreting behaviour in mental state terms. Developmentalists
have also started to use the term ‘mentalizing’ as an alternative, because it is not
limited either to specific tasks or particular age groups (Morton & Frith, 1995;
O'Connor & Hirsch, 1999).
We define mentalization following a tradition in philosophy of mind
established by Brentano (1973/1874), Dennett (1978) and others as a form of mostly
preconscious imaginative mental activity, namely, perceiving and interpreting human
behaviour in terms of intentional mental states (e.g. needs, desires, feelings, beliefs,
goals, and reasons). It is imaginative because we have to imagine what other people
might be thinking or feeling – an important indicator of high quality of mentalisation
is the awareness that we cannot know what is in someone else’s mind (for a
discussion of the definition of the concept see Allen, 2006). We would even suggest
that a similar kind of imaginative leap is required to understand one’s own mental
experience, particularly in relation to emotionally charged issues and certainly some
neural networks subserving judgments of intentionality in self and other appear to
overlap (den Ouden, Frith, Frith, & Blakemore, 2005; Frith & Frith, 2003). In order
to be able to adopt this stance (consciously or unconsciously), to have and conceive of
others as having a “mind”, the individual needs a symbolic representational system
for mental states and also needs to be able to selectively activate states of mind in line
with particular intentions (attentional control, Leslie, 2000).
Thus mentalisation entails at least three key overlapping functions: (1) an
intuitive ‘theory’ of action that we might term ‘mentalism’ that compels us to
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interpret (human) actions as caused by intentional mental states (beliefs, desires,
wishes); (2) a representation of others’ minds that enables humans to infer, attribute
and represent the intentional mental states of others – a capacity that can clearly
extend to generate representations of one’s own mind; (3) a capacity to predict,
explain, and justify the actions of others by inferring the intentional mental states that
cause them.

If we are to predict and justify each others’ actions we have to

understand that we have separate minds that (often) contain different mental models
of reality but that it is this internal reality rather than the external one that causes our
actions. To do this we have to be able to infer and represent both the mental models
of the other’s mind and the mental models of our own mind.
If they are to achieve this children need to acquire a complex set of cognitive
capacities: (1) to represent causal mental states of others with counterfactual contents
(false beliefs), (2) to represent causal mental states of others with fictional contents
(pretense, imagination, fantasy), (3) to simultaneously represent and differentiate
between the mental models of the self and of the other about reality, (4) to infer and
attribute the mental states of others from visible behavioural cues as mind states are
invisible, and we have to rely on cues such as gaze-direction, emotion expressions,
gestures, verbal and non-verbal communicative signals, non-communicative
behavioural correlates and signs, (5) to detect our own perceptible (behavioural,
physiological, emotional, arousal, etc.) cues in order to infer, interpret, and attribute
mental states to our self. This is in our view a substantive question as we shall try to
show that the causal mental states of the Self - contrary to Cartesian doctrine - are also
invisible to introspection. To put it simply: the mind of the self is not transparent to
itself.
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The Cartesian view of the nature of the subjective sense of self
It is a commonly expressed reproach (e.g. Dennett, 1991) that the question of
the developmental and social-environmental origins of our subjective sense of
affective states has all too often been answered using the Cartesian assumption of a
universal, shared subjectivity across individuals and through development. This
Cartesian view assumes an innate, prewired organization of our mind that ensures
‘primary introspective access’ to our internal mental states providing us with ‘first
person authority’ over the contents of our private subjective mental life (for a critical
discussion of this general view, see Carpendale & Lewis, 2006; Fonagy, Gergely,
Jurist, & Target, 2002; Gergely, 2002; Gopnik, 1993; Wegner & Wheatley, 1999).

Simulation and the mirror neuron system
The Cartesian approach is often coupled (in so-called ’simulationist’ models of
mind-reading, e.g. Gallese & Goldman, 1998; 2004; Goldman, 1993; Goldman &
Sripada, 2005; Gordon, 1995; Harris, 1991; 1992) with the idea that the way we come
to understand (or, in a sense, to internally directly ’perceive’) other people’s
subjective mental states is by (automatically) ‘putting ourselves in their shoes’ using
(in our imagination) our self as a mental model of the other (for a fuller exposition see
Saxe, Carey, & Kanwisher, 2004). Through this process of internally ‘simulating’ the
other person’s goals and particular situation one comes to infer and represent the
other’s mental states as well as anticipating the actions these intentional mind states
are likely to cause. This involves mentally inducing the internal subjective states of
the other in ourselves by imitation, imagination, identification, or lately, through
’neuronal resonance’ evoked by the automatic activation of our brain’s ’mirror neuron
system’ during the observation of the other person’s behavior (Gallese et al., 2004).
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Recent work on the mirror neurone system (Gallese et al., 2004; Rizzolatti &
Craighero, 2004) suggests that the fundamental mechanism that allows us to
understand the actions and emotions of others involves the activation of the mirror
neurone system for actions and the activation of viscero-motor centres for the
understanding of affect. The claim is made on the basis of the observation that the
motor neurones, originally found in the ventral premotor cortex of the macaque
monkey respond both when the monkey performs a particular goal-directed act and
when it observes another individual performing a similar action (Gallese, Fadiga,
Fogassi, & Rizzolatti, 1996). Action observation causes the automatic activation of
the same neural mechanism triggered by action execution or even by the sound
produced by the same action (Kohler et al., 2002). There is evidence that the mirror
neuron system, both in monkeys (Ferrari, Gallese, Rizzolatti, & Fogassi, 2003) and
humans (Rizzolatti & Craighero, 2004), also encompasses communicative actions. In
an fMRI study, participants observed communicative mouth actions in humans,
monkeys, and dogs which led to the activation of different cortical foci with actions
belonging to the motor repertoire of the observer’s species (e.g. biting and speech
reading) being mapped on the observer’s motor system (Buccino et al., 2004). Since
the discovery of mirror neurons, a number of similar experiments (Calmels et al.,
2006; Gazzola, Aziz-Zadeh, & Keysers, 2006; Lotze et al., 2006; Molnar-Szakacs,
Kaplan, Greenfield, & Iacoboni, 2006) as well as indirectly connected studies for
example on facial mimicry (Sato & Yoshikawa, 2006), gender differences (Cheng,
Tzeng, Decety, Imada, & Hsieh, 2006), and autism (Dapretto et al., 2006; Williams,
Waiter et al., 2006) have been interpreted as implying that we understand the actions,
emotions and sensations of others from the perspective of sharing their actions
(Keysers & Gazzola, 2006; Rizzolatti, Ferrari, Rozzi, & Fogassi, 2006). It is
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suggested that a single mechanism (shared circuits) applies to witnessing the actions,
sensations and emotions of other individuals and to performing the same actions.
Similarly, feeling the same sensations and emotions and translating the vision and
sound of what other people do and feel into the language of the observer’s own
actions and feelings provides intuitive insights into their inner life. The thesis of
embodied semantics holds that conceptual representations accessed during linguistic
processing are, in part, equivalent to the sensory-motor representations required for
the enactment of the concepts described (Aziz-Zadeh, Wilson, Rizzolatti, & Iacoboni,
2006).
This suggests a dichotomy between an immediate direct, motor-mediated type
of action understanding, and a more cognitive type based on the interpretation of
visual representations. This is thought to be also true for emotion understanding and
we might conceive of a two-level system underpinning mentalisation with a (frontal)
cortical system that invokes declarative representations and a mirror neurone system
sub-serving a more immediate direct understanding of the other. In the anterior insula,
visual information concerning the emotions of others is directly mapped onto the
same viscero-motor neural structures that determine the experience of that emotion in
the observer (Wicker et al., 2003). This direct mapping can occur even when the
emotion of others can only be imagined (Singer et al., 2004) or inferred from visual
stimuli (Jackson, Meltzoff, & Decety, 2005). Gallese, Goldman and others
hypothesize a shared sub-personal neural mapping between what is acted and what is
perceived that can be used to predict the actions of others (Gallese, 2003, 2006;
Goldman & Sripada, 2005; Saarela et al., 2006). This automatically established link
between agent and observer may not be the only way to understand the emotions of
others, but the simulation of actions by means of the activation of parietal and
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premotor cortical networks may constitute a basic level of experiential understanding
that does not entail the explicit use of any theory or declarative representation.
Once such a mental model has been set up, all one has to do is to
introspectively access its contents and ‘read off’ from this ‘off-line self-simulation of
the other’ what the other must be feeling, intending, or believing in the given
situation. In other words, by accessing the thoughts and feelings that one would have
in the other’s - internally represented - situation, one can attribute (by analogy) these
simulated subjective states to the other person’s mind. The central assumption of this
simulationist account of understanding other minds is that the basic set of subjective
mental states of different individuals are identical and ‘interchangeable’ and that
similar situations generate the same causal mental states and consequent actiontendencies in all of us. However, it has been pointed out that the models do not take
full account of the computational burdens on the system that they clearly imply
(Oztop, Kawato, & Arbib, 2006).
The direct matching account of understanding others’ actions in terms of goals
and intentions by mapping them directly onto one’s corresponding motor actions
through the mirror neuron system has been criticized on a number of other grounds as
well. Csibra (in press) reviewed evidence showing that brain areas that are not part of
the mirror neuron system (and have no motor properties, such as the superior temporal
sulcus - STS) are routinely activated during action observation and seem to play a
crucial role in assigning goals to actions. In this view, the premotor action
representations of the mirror neuron system are activated in a top-down fashion by
such previously assigned goal representations (rather than through ‘direct matching’)
and play a predictive (rather than a recognitive) role by anticipating (and monitoring)
the other’s action to achieve the goal through simulation. There is developmental

9

evidence from human infants showing that infants as young as 6 months of age can
understand and anticipate goal-directed actions of others even when they are
performed by unfamiliar, inanimate, or abstract (animated) agents (e.g Csibra,
Gergely, Bíró, Koós, & Brockbank, 1999; Kamerawi, Kato, Kanda, Ishiguro, &
Hiraki, 2005; Luo & Baillargeon, 2005; Wagner & Carey, 2005) or by computergenerated simulations of human hands performing biomechanically impossible
actions (that, nevertheless, involve an efficient goal approach, see Gergely & Csibra,
2003).
These findings cannot be easily accommodated by the mirror neuron account
as such observed actions cannot be directly mapped onto the self’s own existing
motor action representations (as there are no corresponding action schemes in the
infant observer’s motor repertoire). In a recent fMRI study in which adults were
viewing a person performing (non-rational vs. rational) goal-directed actions (such as
someone pushing an elevator button with her knee while her hands were either free or
occupied, Brass et al., 2007) reported a specific increase in the case of non-rational
goal-approach (the hands-free condition) in the activation of brain areas (such as the
superior temporal sulcus (STS), the temporo-parietal junction (TPJ) and the anterior
fronto-median cortex) that have no mirror properties and that are typically involved
in mentalization and belief attribution tasks (Ferstl & von Cramon, 2002; Fletcher et
al., 1995; Gallagher et al., 2000; Goel, Grafman, Sadato, & Hallett, 1995; Grezes,
Frith, & Passingham, 2004; Saxe & Kanwisher, 2003; Saxe & Wexler, 2005; Vogeley
et al., 2001). These findings support the view that action understanding in terms of
reasons is primarily mediated by functional brain mechanisms other than those
involved in motor simulation through direct neuronal ‘resonance’. In short, according
to these criticisms, while the mirror neuron system may provide an important
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simulation-based predictive mechanism for the anticipation and monitoring of others’
observed actions, the more radical claim of standard mirror neuron accounts that
understanding the intentions or goals of others’ actions is solely accomplished by the
direct matching of observed actions onto one’s own corresponding motor schemes
seems untenable.
The mirror systems view also has strong implications for the self-other
distinction. If understanding of others’ actions and emotions is directly mediated by
shared representations that are equally activated by the self’s or the other’s
behaviours, then it becomes hard to explain why we do not confuse others with
ourselves and how we manage to attribute actions to either ourselves or to other
agents. Recently, Schütz-Bosbach, Mancini, Aglioti, & Haggard (Schutz-Bosbach,
Mancini, Aglioti, & Haggard, 2006) investigated this problem by an ingenious
method (the so-called “rubber hand illusion”) through manipulating experimentally –
by induced contingency experience – whether the brain attributed the same observed
action to the self versus to another agent. The study demonstrates that while the same
actions attributed to another person facilitated the observer’s action system, when it
was attributed to the self the observer’s action system was suppressed rather than
facilitated. The authors conclude that contrary to the radical “shared representation”
model of self-other understanding, “the motor system….includes representations of
other agents as qualitatively different from the self.” (p. 1834).

Primary intersubjectivity
The Cartesian approach to the self a) presupposes direct introspective access to
subjective intentional and emotional mind states, and b) implies the existence of
prewired, universal and subjectively equally accessible intentional and emotional self
states in all human individuals. It could be argued that the intersubjectivist view
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implies an innatist position which leaves little room for developmental changes to the
subjective sense of self induced by social environmental factors, producing individual
variability in the quality and content of subjective affective and mental states across
different persons. Phenotypical variations in the range and kinds of internal mental
and emotional states, in their relative degree of subjective accessibility, or in the
ability to use them to simulate the contents of other minds, would then best be
explained as a result of genetic differences, maturational dysfunctions or brain injury.
By contrast, from our constructionist perspective we claim that as our understanding
of the interface of brain development and early psychosocial experience increases, we
can see that the evolutionary role of the attachment relationship goes far beyond
giving physical protection to the human infant. Attachment facilitates the appropriate
organization of the brain processes that come to subserve social cognition and helps
prepare them to equip the individual for the collaborative and cooperative existence
with others for which their brain was designed (Fonagy, 2003).
Alan Sroufe (1996) and Myron Hofer (2004) were the key instigators in
extending attachment theory from a concern with the developmental emergence of a
complex set of social expectancies to a far broader conception of attachment as
facilitating the organisation of physiological and brain regulation (Burgess, Marshall,
Rubin, & Fox, 2003). More recent work has begun to articulate the associated
biological pathways at least in animal models (Champagne et al., 2004; Champagne,
Weaver, Diorio, Sharma, & Meaney, 2003; Francis, Szegda, Campbell, Martin, &
Insel, 2003; Jaworski, Francis, Brommer, Morgan, & Kuhar, 2005; Plotsky et al.,
2005; Zhang, Chretien, Meaney, & Gratton, 2005). This body of work illustrates how
processes as fundamental as gene expression or changes in receptor densities can be
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influenced by the infant’s environment. The brain is experience-expectant (Siegel,
1999).
The Cartesian view of the mind and the self has been criticized on a number of
grounds in current philosophy of mind, cognitive neuroscience, social psychology,
developmental psychology, and clinical theory (Csibra & Gergely, 2006; Damasio,
1995; Damasio, 2003; Dennett, 1991; Fonagy et al., 2002; Gergely, 2002; 2004;
Gopnik, 1993; Saxe, 2005; Wegner & Wheatley, 1999). Nevertheless, it has
continued to influence numerous recent theories of early socio-emotional
development and attachment. These developmental theories all emphasise the
centrality of what has come to be termed as primary ’intersubjectivity’ that is assumed
to characterize the mental experience of infants during infant-caregiver interactions
from the earliest phases of life (Braten, 1988, 1992; Gianino & Tronick, 1988;
Hobson, 2002; Hobson, 1993; Meltzoff & Gopnik, 1993; Meltzoff & Moore, 1977;
Meltzoff & Moore, 1998; Stern, 1985; Trevarthen, 1979; 1993; Trevarthen & Aitken,
2001; Trevarthen, Vandekerckhove, Delafield-Butt, & Nagy, 2006). For example,
Meltzoff & Moore’s (1977; 1998) well-known discovery of neonatal imitation in
humans showing an innate capacity and motivation by newborns to re-enact specific
parental facial displays (such as tongue protrusion, frowning, raised-eye-brows, lip
protrusion, mouth opening, and some basic emotion displays, see also Field,
Woodson, Cohen, Garcia, & Greenberg, 1983) have been widely cited as strong
evidence for primary intersubjectivity in humans.
The notion of primary intersubjectivity assumes (a) that human infants are
born with innate perceptual and inferential mechanisms to identify and attribute a rich
set of subjective mental states (such as intentions, desires and feelings) to the other’s
mind during early contingent social interactions, (b) that from the beginning of life
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the infant is aware of a relatively rich set of differentiated mental states of the self, (c)
that these states of mind can be recognized as being similar or identical to the
corresponding mental states expressed by the caregiver during turn-taking
interactions, and (d) as a result, the infant experiences his self states as ‘shared’ with
the attachment figure (e.g. Braten, 1988; Braten, 1992; for a collection of papers on
intersubjectivity, see Braten, 1998; Stern, 1995; Trevarthen, 1993; Trevarthen &
Aitken, 2001; Trevarthen et al., 2006).
A central characteristic of these models of primary ’intersubjectivity’ is a
shared emphasis on the continuity from infancy to adulthood of subjective emotional
experience, of the kinds of ‘intersubjective’ states of interpersonal relatedness, and of
the identity of basic human motives that are supposed to drive the mutual affectregulation and attunement assumed to characterize dyadic interactions from the
beginning of life. Such theories often assume – either explicitly or implicitly - a basic
human-specific drive to share psychological states with others (e.g., Tomasello,
Carpenter, Call, Behne, & H., 2005). (For a critical appraisal of this assumption see
Gergely & Csibra, 2005a). This sharing of psychological states is often seen as the
ultimate and intersubjectively shared basic goal that is inherent in and determines the
structure of human interactions from the beginning of life.
The concept of primary intersubjectivity involves a ‘rich’ mentalistic
interpretation of the nature of the young baby’s subjective experience of her own as
well as of the caregiver’s mind states during the organized patterns of mother-infant
interactions from birth (Hobson, 2002; Rochat & Striano, 1999; Trevarthen, 1993;
Trevarthen & Aitken, 1994, 2001). Trevarthen, for example, (Trevarthen, 2005)
showed that the newborn baby is already interested in the attention of a nearby
person. The sharing of minds established at this early stage is also (implicitly or
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explicitly) considered critical by many philosophers of mind (Cavell, 1994; Davidson,
1987; Wittgenstein, 1969). Trevarthen has shown that the infant appears to be
endowed with the tendency to make emotionally expressive movements with voice,
face and hands which are ideally adapted for interpersonal emotional expression
(Trevarthen, 2001; 2005). Similarly, fMRI evidence is accumulating that infant brain
organization may be well-adapted to be an ‘intersubjectivity system’ (Aitken &
Trevarthen, 1997; Tzourio-Mazoyer et al., 2002).
The basic evidence marshaled in favor of primary ‘intersubjectivity’ includes
the intricate organization of the early bi-directional affective and imitative interaction
sequences and their characteristic contingent ‘protoconversational’ turn-taking
structure (e.g. Beebe, Lachmann, & Jaffe, 1997; Jaffe, Beebe, Feldstein, Crown, &
Jasnow, 2001; Malloch, 1999; Tronick, 1989). Examples of other early social
competences include innate attentiveness to and preference for the pattern of the
human face, a prewired interest in eye contact and an innate propensity to follow gaze
shift when this is subsequent to direct eye contact (Csibra & Gergely, 2006; Farroni,
Csibra, Simion, & Johnson, 2002; Farroni, Massaccesi, Pividori, Simion, & Johnson,
2004; Trevarthen, 2005), the innate inclination to imitate certain human facial
gestures (Meltzoff & Moore, 1989), the early sensitivity and motivation to explore
and analyse the causal contingency structure of interactions (Gergely & Watson,
1999; Lewis, Allessandri, & Sullivan, 1990; Watson, 1972; 1994; 2001) or the
implicit understanding of others’ pretend actions at 15 months (Onishi, Baillargeon, &
Leslie, in press). In fact, several recent studies (Onishi & Baillargeon, 2005;
Southgate, Senju, & Csibra, in press-b; Surian, Caldi, & Sperber, in press) using nonverbal implicit measures of false belief attribution (such as the violation-ofexpectation looking paradigm) seem now strongly to suggest that human infants as
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young as 13 months of age have the mentalizing capacity to attribute beliefs to others
based on automatic monitoring of the other’s perceptual access to the situation. They
can anticipate the other’s actions on the basis of such belief contents even when those
have become outdated (false) due to a change of reality that had not been witnessed
by the person. Infants by 12 months of age do not just participate in joint attention,
they also actively attempt to establish it, often apparently simply to share interest in
something (Liszkowski, 2006). Increasingly elaborate games are developed (Watson,
1972), in which a shared focus is established apparently to strengthen ‘dyadic states of
consciousness’ (Tronick, 2005) which incorporate familiar tasks, gestures and objects
into jointly elaborated routines. An intriguing study from Tomasello’s group
(Liszkowski, Carpenter, Henning, Striano, & Tomasello, 2004), observed the impact
of an adult reacting to the pointing behavior of 12-month-olds. Infants were not happy
when the adult simply followed the infant’s pointing and looked to the object, or
looked to the infant with positive affect, or did nothing. But they were satisfied when
she responded by looking back and forth from the object to the infant and commented
positively. Liszkowski et al (Liszkowski et al., 2004) interpret this as implying that
this sharing of attention and interest was indeed their goal. An alternative
interpretation of this phenomenon in terms of the theory of human pedagogy (Csibra
& Gergely, 2006; Gergely, Kiraly, & Egyed, in press) considers its primary function
to be epistemic in nature and will be considered in detail below. Such interactions
represent a ‘proto-interrogative’ request for relevant information about the object of
joint attention (such as its name, function, or valence) for the infant to learn. In fact,
infants of 12 months also happily point just to inform an adult of the location of a
misplaced object they have no direct interest in (Liszkowski et al., 2004).
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However, many researchers of early emotional development do not share the
‘intersubjectivist’ view that differentiation of discrete emotions, to which we have
conscious access, is present during the first few months. They see the behaviours
described above as consequences of either early self-organizing dynamic systems
processes (Fogel et al., 1992; Lewis & Granic, 2000) or cognitive developmental
processes leading to the early socialization of, and sensitization to, different feelings
during affect-regulative caregiver-infant interactions (Gergely & Watson, 1996, 1999;
Sroufe, 1979; 1996). Lewis and Michaelson (Lewis & Michaelson, 1983) also argue
that during the earliest phases of infancy internal states and expressive behaviors are
not yet coordinated. In their view, conscious feelings that are linked to discrete
expressive displays emerge only later due to the influence of socialization and
cognitive growth (see also Barrett & Campos, 1987; Kagan, 1992; Lewis & Brooks,
1978).
Critics of primary ‘intersubjectivity’ point to plausible alternatives to the
central functionalist and motivational interpretations proposed by the
‘intersubjectivist’ school as the primary organizational factors behind the
‘protoconversational’ turn-taking structure of early affective caregiver-infant
interactions. A number of well-documented innate cognitive and perceptual
capacities of the human infant can account for the early turn-taking structural
organization of affective interactions without invoking mentalization or attribution of
‘intersubjective’ emotional states to the other (Csibra & Gergely, 2006; Gergely et al.,
in press; Gergely & Watson, 1996; 1999; Watson, 1994). We do not believe that the
primary function of human infants’ innate sensitivity to contingent turn taking is the
fulfillment of any of these functions (Gergely, 2002). For example, filial attachment is
established in many mammalian and avian species without extended
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protoconversational routines. It also seems to be an overstatement that mothers and
infants are both motivated by and subjectively aware of ‘sharing’ each other’s mental
or emotional states in these interactions. No doubt, they both enjoy these situations,
and one can say that they, in fact, ‘share’ this positive hedonic experience, at least in
the sense of being simultaneously in a similar affective state. But apart from
generating simultaneous enjoyment, what aspect of the evidence would indicate that
any other, more differentiated discrete emotional states are shared during turn taking?
Do mothers and babies share sadness, fear, anger, disgust, or distress just in order to
be in the same internal state? The evidence suggests that during their first 6 months
infants may not yet be able to recognize a number of basic categorical emotions of
others (see Gergely, 2002; Nelson, 1987)
even though mothers will certainly react to these emotions if their child expresses
them. But this kind of adequate maternal reaction will only rarely involve an imitative
emotion expression or even an initiation of a turn-taking interchange: she is much
more likely to just pick the child up and establish close bodily contact with him.
Engaging in protoconversational turn-taking is neither a typical nor an effective
response when the baby is in need of soothing.
Csibra & Gergely (Csibra & Gergely, 2006; Gergely, 2002) have provided a
detailed critical analysis of the flaws inherent in the primary ’intersubjectivity’ theory.
They argue that early social interactional phenomena are better and more coherently
explained in an entirely different theoretical framework as manifestations of a humanspecific adaptation for ‘pedagogy’ (Gergely & Csibra, 2006), a social communication
learning system of mutual design that evolved to ensure fast and efficient transfer of
relevant cultural knowledge between conspecifics (to be discussed in more detail later
in this paper). We shall return to this more parsimonious account of the development
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of social cognition after considering recent research on the neuroscientific basis of
social cognition. The bulk of the evidence points to the functional independence of the
subjective sense of self. The current evidence indicates that a range of structures are
involved and there are excellent reviews of the relative merits of the intersubjectivist
and constructionist positions (e.g., Reddy & Morris, 2004).
Brain structures directly relevant to mentalizing
The diversity of brain structure recruited by mentalization points to the
multicomponent character of this capacity. Changes in human brain structures
particularly concerned with cognitive mediation were closely associated with
evolutionary changes in social intelligence. Mentalization may not be a uniquely
human capacity in so far as important components of mentalisation (e.g. that seeing
leads to knowing) have independently evolved in a number of non-human species in
competitive niches (e.g. birds such as ravens and scrub-jays as well as primates
Bugnyar & Heinrich, 2005; Emery & Clayton, 2004; Hare, Call, & Tomasello, 2001;
Tomasello, Call, & Hare, 2003). However, comprehensive social understanding that
makes use of a wide range of intentional states and encompasses both other and self
seems to be a solely human capacity. A broad brush approach to its localisation might
be to identify brain aspects unique to humans. There is a class of large and clustered
spindle cells unique to humans in the anterior cingulate cortex (Allman, Hakeem, &
Watson, 2002; Allman, Hakeem, Erwin, Nimchinsky, & Hof, 2001; Nimchinsky et
al., 1999), and there are other unique features of human neuroanatomy such as
increased lateralization that underpin social interpretation. There was a
disproportionate expansion in humans of the right prefrontal cortex and the frontal
pole (Holloway, 1996; Zilles et al., 1996), areas of the brain that have been shown by
imaging studies to be involved in self-awareness, the ability to remember personal
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experiences, and to project oneself into the future (Tulving, 2002). There was a
modest proportional expansion in parts of the prefrontal cortex (about 10%,
Semendeferi & Damasio, 2000), with an increased richness of interconnections
between neurones in these areas (Miller & Cohen, 2001). The evolution of the human
prefrontal cortex has been suggested to be closely related to the emergence of human
morality (Allman et al., 2002; Grafman, 1995; Moll, de Oliveira-Souza, & Eslinger,
2003; Moll, Zahn, de Oliveira-Souza, Krueger, & Grafman, 2005; Wood & Grafman,
2003). Motivational functions are integrated with functions predicting the outcome of
actions in others. This has been argued to be a major advantage permitting the cultural
explosion of the Upper Paleolithic period (Mithen, 2005). These structures underpin
awareness of social dynamics and the capacity to imagine responses to changes in
these dynamics (Geary, 2005). Developmental and neuropsychological observations
help us in identifying some of the likely components of the complex function of
mentalisation.
The capacity to engage in shared or joint attention is seen as a ‘precursor’ to
mentalisation by most of those interested in ‘theory of mind’ (i.e. preschoolers’
understanding that people act on their beliefs even when these are false). Tomasello
(1995) argued that the capacity to engage in joint attention is the fundamental human
ability that permits the infant to experience interaction and acquire language that in
turn opens the door for more complex understandings of the social world. The
representation of triadic relationships between self, other and object (“mother sees
that I see the cup”) mediate behaviours such as protodeclarative pointing and gaze
monitoring which indicate shared attention (Scaife & Bruner, 1975). A complex
recent investigation succeeded in developing video stimuli that induced an experience
of joint attention in the observer, allowing a comparison of brain activation in joint
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attention and non-joint attention conditions (Williams, Waiter, Perra, Perrett, &
Whiten, 2005). In this study the experience of shared attention was accompanied by
activity in the ventromedial frontal cortex, the left superior frontal gyrus (BA10),
cingulate cortex, and caudate nuclei. It is important to note that the ventromedial
frontal cortex has been consistently shown to be activated during mental state
attribution tasks (see below). It could be that the left superior frontal gyrus serves the
cognitive integration function, which in this case seems to utilize a perception-action
matching process and overlaps with a location of increased grey matter density that
was found by the same group to be associated with autistic spectrum disorder. This
would be consistent with the suggestion here that the neural substrate of joint
attention also serves a mentalizing function.
Mentalization entails inhibitory controls necessary for the child to suppress the
pre-potent assumption that everyone else shares the same knowledge and beliefs.
These controls may enable the child to recognize the existence of separate minds
(Leslie, 2000; Perner & Lang, 2000). Studies of response conflict unequivocally
indicate that inhibitory controls require the activation of the anterior cingulate cortex
(ACC) along with the dorsolateral prefrontal cortex (DLPFC) and superior parietal
lobe (Botvinick, Nystrom, Fissell, Carter, & Cohen, 1999; Braver, Barch, Gray,
Molfese, & Snyder, 2001; Milham et al., 2001; Miller & Cohen, 2001; Sylvester et
al., 2003). Imaging studies confirm the activation of ACC during tasks calling for a
theory of mind (Calarge, Andreasen, & O'Leary, 2003; Kobayashi, Glover, & Temple,
2006; Vogeley et al., 2001) Animal research has shown the key role of the ACC and
hippocampus in emotional regulation of activity and social relating, and the relevance
of this to child psychopathology is becoming clearer (see Allman et al., 2001; Amaral,
2003). An fMRI study that contrasted subjects playing a game involving interpersonal
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interactions with either a computer or a putative human partner (both conditions
involved interaction with a computer) found DLPFC involvement in both conditions
(although knowing the partner was a computer led to greater activation from this
cognitive control area (Rilling, Sanfey, Aronson, Nystrom, & Cohen, 2004). A
limited number of studies have implicated the same area particularly in the right
hemisphere with changes in moral behavior (Eslinger, 2001; Miller, Chang, Mena,
Boone, & Lesser, 1993; Perry & al, 2001; Tranel, Bechara, & Denburg, 2002) and
empathy (Vollm et al., 2006).
Accumulating evidence indicates that some structures responsible for
understanding affect in others are independent from systems that mediate belief
attribution. Neural systems associated with the perception and experience of emotions
include the extrastriate cortex, right parietal cortex, right fusiform gyrus, orbitofrontal
cortices, amygdala, insula, and basal ganglia (Adolphs, 2002; Bachevalier &
Loveland, 2006; Blair, 2003; Canli & Amin, 2002; Hamann, 2003; LeDoux, 2000;
Posner, Russell, & Peterson, 2005; Wildgruber et al., 2005). The activation of areas
associated with emotionally salient stimuli, such as the posterior cingulate, may also
be involved in interpersonal interaction tasks when the response of the partner is
likely to generate feelings that affect interpersonal judgements (Posner et al., 2005;
Rilling et al., 2004).
Of specific concern to researchers has been the location of systems involved in
emotional concern with others (often referred to as empathy, Decety & Jackson,
2004). The ventromedial prefrontal cortex, in association with the insula and limbic
cortices, seems to be a regulator of emotion, and of motivation for monitoring social
behaviour, including social self-awareness and moral behaviour (e.g. Damasio et al.,
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2000). It seems that theory of mind (belief attribution) and empathy may be
associated with overlapping but distinct neuronal networks (Vollm et al., 2006). Both
involve the medial prefrontal cortex, temporoparietal junction and temporal poles.
However, empathy is associated with enhanced activations of paracingulate, anterior
and posterior cingulate and amygdala, while belief attribution entails increased
activations in lateral orbitofrontal cortex, middle frontal gyrus, cuneus and superior
temporal gyrus (see below). While mentalizing others’ cognitions and empathy both
rely on networks associated with making inferences about mental states of others,
empathic responding also requires the additional recruitment of networks involved in
emotional processing (Vollm et al., 2006). Patients with developmental damage to
the ventromedial prefrontal cortex have been observed to be remarkably impaired in
terms of moral behavior while apparently unimpaired in specific moral reasoning
tasks (Eslinger & Damasio, 1985). Later studies found that the development of both
moral reasoning and moral behavior can be undermined by damage to the
ventromedial prefrontal cortex (Anderson, Bechara, Damasio, Tranel, & Damasio,
1999; Eslinger, Grattan, Damasio, & Damasio, 1992) yielding to a presentation
somewhat like childhood psychopathy.
Belief attribution—reasoning about false beliefs or making judgements about
someone’s knowledge or ignorance about a topic—increases brain activity in the
medial prefrontal cortex (anterior to the ACC), temporal poles bilaterally, anterior
superior temporal sulcus, and bilateral temporo-parietal junction extending into
posterior temporal sulcus (Ferstl & von Cramon, 2002; Fletcher et al., 1995;
Gallagher et al., 2000; Goel et al., 1995; Grezes et al., 2004; Saxe & Kanwisher,
2003; Saxe & Wexler, 2005; Vogeley et al., 2001). These areas appear to be specific
to belief attribution rather than general reasoning about people or reasoning about
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non-mental false representations or hidden cues in general. The medial prefrontal
cortex showed significant increases in activation during false belief stories but not
stories about true beliefs that could be action based and that require no
representational component (Fletcher et al., 1995; Gallagher et al., 2000). In another
study (den Ouden et al., 2005), subjects who were asked to keep in mind an intention
whilst carrying out the ongoing Causality task activated a network of regions
including the medial prefrontal cortex (mPFC), the superior temporal sulcus and the
temporal poles bilaterally. From such observations some reviews limit the uniquely
theory-of-mind area to the medial prefrontal region of the cortex (Gallagher & Frith,
2003). A task that involved real-time interpersonal interaction (the prisoner’s dilemma
task) recruited greater activation from the anterior paracingulate cortex, and the
posterior superior temporal sulcus for trials when participants believed they were
playing with a person as opposed to a computer (Rilling et al., 2004). Distinct regions
of the medial prefrontal cortex contribute differentially to social cognition: the ventral
medial prefrontal cortex is activated during the analysis of social content and a more
dorsal part of the medial prefrontal cortex subserves the detection of self-relevance
and may thus establish an intersubjective context in which communicative signals are
evaluated (Schilbach et al., 2006).
The cortical systems associated with attribution of desires and goals have
been investigated using vignettes, cartoons, and animations that depict or suggest a
character’s intentions. Looking at these stimuli tends to be associated with moderately
enhanced activity in the brain regions linked to belief attributions, including the
medial prefrontal cortex and posterior superior temporal sulcus (Brunet, Sarfati,
Hardy-Bayle, & Decety, 2000; Buccino et al., 2001; Castelli, Happe, Frith, & Frith,
2000; Gallagher et al., 2000; Saxe & Kanwisher, 2003; Schultz et al., 2003). When
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subjects engage in simple games with an unseen agent as contrasted with playing a
computer, the activation of the medial prefrontal cortex is increased (Gallagher, Jack,
Roepstorff, & Frith, 2002; McCabe, Houser, Ryan, Smith, & Trouard, 2001). This
part of the brain appears to respond more to any story that contains a person than to
stories that do not involve humans (Gallagher et al., 2002; Saxe & Kanwisher, 2003)
There have been several attempts to draw up comprehensive models of the
neural basis of mentalisation which incorporates all the components listed above. The
brain structures involved appear to be manifold yet reasonably specific to aspects and
components of the task of understanding mind states. Interestingly, the majority of
brain structures subserving social cognition appear to be also implicated in the
processing of emotions (Grady & Keightley, 2002). This demonstrates a putatively
critical set of relations between feeling and thought and, perhaps not surprisingly,
implicates the basis of disorders of emotion as occurring in the same neural systems.
Some authors recommend separating social cognition into an implicit and
explicit system. For example, Satpute and colleagues (Satpute & Lieberman, 2006)
differentiate structures underpinning a reflexive and a reflective system of social
cognition. Reflexive systems correspond to automatic processes and include the
amygdala, basal ganglia, ventromedial prefrontal cortex, dorsal anterior cingulate
cortex, and lateral temporal cortex. Reflective systems correspond to controlled
processes and include lateral prefrontal cortex, posterior parietal cortex, medial
prefrontal cortex, rostral anterior cingulate cortex, and the hippocampus and
surrounding medial temporal lobe region.
The ‘two-component’ model of mentalising implied by the implicit – explicit
dichotomy is likely to have a developmental dimension. Early implicit intuitive
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mentalising (Frith, 1989) or a socio-perceptual awareness of mind (Tager-Flusberg,
2001) and its failure may have greater social impact than the acquisition in late
preschool years of an explicitly representational concept of mind that would be
revealed by performance on a false-belief task. Recent findings have revealed that
children have clear expectations about the behaviour of a person with false belief even
at 15 months (Onishi & Baillargeon, 2005; Southgate, Senju, & Csibra, in press-a)
and that they attempt to make sense of others’ intentional actions from the second half
of the first year (Csibra et al., 1999; Guajardo & Woodward, 2004; Király, Jovanovic,
Prinz, Aschersleben, & Gergely, 2003; Sommerville & Woodward, 2005). Infants by
the age of 15 months do not automatically imitate an actor’s observed behaviour;
rather, they imitate selectively those aspects that the demonstrator’s communicative
cues indicate are relevant (Gergely, Bekkering, & Kiraly, 2002). One-year-old infants
become angry only when an actor is unwilling to give them a toy, not when she is
unable (Behne, Carpenter, Call, & Tomasello, 2005). Even earlier, when an 5 or 6
months old infant watches an agent act on objects he/she may attribute to the agent
goals and dispositions that help explain and predict the agent’s actions (e.g. Bíró &
M., in press; Kamerawi et al., 2005; Luo & Baillargeon, 2005). Thus, it seems fairly
well established that infants in the first year of life already possess implicit
understanding of intentional action although the exact nature of these abilities and the
implications they have for our understanding of the development of early
psychological reasoning remain controversial (e.g. Csibra & Gergely, in press;
Meltzoff, 2005; Tomasello et al., 2005; Woodward, 2005).
The best integrative developmental summary model to our mind was provided
by Simon Baron-Cohen (Baron-Cohen, 2005; Baron-Cohen & Belmonte, 2005).
Labelling his model of mentalisation the ‘empathising system’ he specifies an
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emotion detector (ED), intention detector (ID) and an eye direction detector (EDD) as
developmental and neuropsychological precursors to the functioning triadic
interaction system SAM (shared attention mechanism). SAM enables the emergence
of the theory of mind mechanism (TOMM) charged with mediating M-representations
consisting of an Agent-attitude-proposition (e.g. “Mother- believes Johnny - took the
cookies”). The empathising system (TESS) uses E-representations of the form: SelfAffective state-proposition (e.g. “I am sorry-you feel hurt-by what I said.”). An
important constraint that Baron-Cohen hypothesizes for TESS is that it will always
create representations where emotion in the other is consistent with the Self-Affective
state (e.g. it will not create the representation that “I am pleased that you are in pain”).
It has to be a state that the self can generate in relation to the presumed state in the
other (this constraint is assumed not to be present in psychopaths Blair, 2003). While
emotion understanding and belief-desire reasoning or theory of mind are essential
aspects of children’s sociocognitive understanding, it would probably be an error to
overemphasise the separation between the two (de Rosnay & Hughes, 2006). They
interact and only in combination generate mentalization or social understanding. A
schematic model attempting to summarise information from this section within
Baron-Cohen’s (2005) model is shown in Figure 1.
[INSERT FIGURE 1 ABOUT HERE]

Speculation about possible evolutionary links between attachment
and mentalization
Mentalization is arguably the evolutionary pinnacle of human intellectual
achievement. But what has driven the selection processes of the 2 million or so years
of human evolution towards a recognition of mental states in others? Was it to meet
the periodic challenges the physical environment presented to our ancestors, who
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were presumably only somewhat more agile and strong than we currently are?
Surprisingly, leaps forward in human brain size in the course of evolution do not
correspond to what we know about ecological demands on our hominin ancestors (e.g.
climate change, predators, availability of prey). The evolutionary biologist Richard
Alexander, (1989) proposed that our exceptional intelligence evolved not to deal with
the hostile forces of nature but rather to deal with competition from other people.
This occurred only after our species had already achieved relative dominance over
their environment. At that point it seems we became our “own principal hostile forces
of nature” (Alexander, 1989, p.469). To meet this challenge to the survival of our
genes those with common genetic material had to collaborate. This ‘Machiavellian’
(Byrne & Whiten, 1988) or competitive aspect may not be specific to humans and
evidently other species also evolved aspects of mentalisation (such as ‘seeing leads to
knowing’) when this was supported by competitive pressure (Bugnyar & Heinrich,
2005; Emery & Clayton, 2004).
As our understanding of the interface of brain development and early
psychosocial experience increases, we can see the evolutionary role of the attachment
relationship as going far beyond giving physical protection to the human infant. From
the social constructionist perspective adopted here we might speculate that attachment
may have a role in facilitating the development of brain processes that come to
subserve social cognition and help organise and prepare the individual for the
collaborative and cooperative existence with others for which his or her brain was
designed (Fonagy, 2003). Mentalizing refers both to reflecting on the contents of
others’ minds, and to having knowledge of one’s own intentions, desires and
thoughts. Representing the contents of one’s own mind is seen as tapping into the
same meta-representational capacity required for representing the contents of
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another’s mind (den Ouden et al., 2005; Frith & Frith, 2003). Self awareness and
awareness of the mental states of others are closely linked, certainly in terms of the
brain areas involved across a number of domains including, for example, the
experience of pain (Jackson et al., 2005; Singer et al., 2004). Aspects of
mentalization are there not just to facilitate human collaboration and positive
relationships but also to facilitate individual social survival. Mentalization may serve
competition: as the antlers of a reindeer are there to fight other reindeer rather than to
catch prey or ward off predators. Self-awareness enables us to modify the way we
wish to present ourselves, and to mislead (Barrett & Henzi, 2005; Brune, 2001;
Striedter, 2006). While other species also appear to have the capacity to deceive
(Bugnyar & Heinrich, 2005; Emery & Clayton, 2004; Hare et al., 2001), in humans
the right prefrontal cortex may have the special function of enabling us ‘to see
ourselves as others see us so that we may cause competitive others to see us as we
wish them to’ (Alexander, 1990, p. 7). The original evolutionary function of
experiences such as daydreams and fantasies might have been to allow individuals to
form goals, carry out plans and integrate these within a seamless knowledge of their
life history (Levine, 1999).
Mentalization permits superior adaptation to the physical environment in part
through facilitating social collaboration and well-functioning kinship groups. It also,
of course, supports competition for survival when social groups are in competition.
As in other species, the competitive niches we occupy drive the social brain to reach
higher and higher levels of sophistication. Since the mind needs to adapt to ever more
challenging competitive conditions and since these conditions are socially determined
and therefore highly variable across geographical locations and time, the capacity
cannot be fixed by genetics or constitution; it is left to be optimized for the infant

29

through a prolonged childhood by a group of trusted kin (attachment figures). We are
suggesting that evolution has left it to the intimate relationships of early childhood to
elaborate the capacity for social cognition fully. The capacity for mentalization, along
with many other social-cognitive capacities, is designed to evolve out of the
experience of social interaction with the early social environment, including that
provided by the child’s caregivers. From this standpoint it is interesting to note that
increased sophistication in social cognition evolved over the same evolutionary period
as apparently unrelated aspects of development, such as increased helplessness in
infancy, prolonged childhood, and the emergence of intensive parenting (Geary &
Huffman, 2002; Hrdy, 2000; Siegal & Varley, 2002).

Activation of
Reciprocity

attachment

&

deactivation

of

mentalization:

Recent neuroimaging studies have further linked some attachment phenomena
to the deactivation of mentalizing. Rodent research on the neurobiology of attachment
has linked this to the mesocorticolimbic dopaminergic reward circuit, which also
plays a key role in mediating the process of addiction (Insel, 1997; MacLean, 1990;
Panksepp, 1998). It is unlikely that nature created a brain system specifically to
subserve cocaine and alcohol abuse; addictions are the accidental byproduct of the
activation of a biological system that underpins the crucial evolutionary function of
attachment (Insel, 1997; MacLean, 1990; Panksepp, 1998). Ironically, attachment can
be construed as an addictive disorder (Insel, 2003) in the sense that falling in love,
which is stimulated by social/sexual activity, entails the activation of an oxytocin- and
vasopressin-sensitive circuit within the anterior hypothalamus (MPOA) linked to the
VTA and the nucleus accumbens (Insel, 2003). Unfortunately, most evidence
concerning the involvement of mesocorticolimbic dopaminergic pathways in the
neurobiology of attachment comes from rodent research (e.g. Lim, Murphy, & Young,
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2004; Lim, Wang et al., 2004; Lim & Young, 2004). Human fMRI studies also tend
to indicate specific activation of these reward-sensitive pathways in the brain of
somebody seeing their own baby or partner as compared to another familiar baby or
other people’s partners (Nitschke et al., 2004). Early deprivation affects the
vasopressin and oxytocin systems that are critical for the establishment of social
bonds and the regulation of emotional behaviour (Fries, Ziegler, Kurian, Jacoris, &
Pollak, 2005). The neural bases of attachment, including the limitations of
neuroscience research in this area, have recently been comprehensively reviewed for
both human and non-human data for this volume (Swain, Lorberbaum, Kose, &
Strathearn, in press).
In two separate imaging studies, Bartels and Zeki (Bartels & Zeki, 2000;
2004) reported that the activation of areas mediating maternal and/or romantic
attachments appeared simultaneously to suppress brain activity in several regions
mediating different aspects of cognitive control and including those associated with
making social judgements and mentalizing. Bartels and Zeki (Bartels & Zeki, 2004)
suggest grouping these reciprocally active areas into two functional regions. The first
of these systems includes the medial prefrontal, inferior parietal and medial temporal
cortices mainly in the right hemisphere, as well as the posterior cingulate cortex.
These areas are part of the circuitry specialised for attention and long-term memory
(Cabeza & Nyberg, 2000), and they also have variable involvement in both positive
(Maddock, 1999) and negative (Mayberg et al., 1999) emotions. It is argued that these
areas may be specifically responsible for integrating emotion and cognition (e.g.
emotional encoding of episodic memories Maddock, 1999). In addition, lesion studies
suggest a role in judgements involving negative emotions (Adolphs, Damasio, Tranel,
Cooper, & Damasio, 2000). It is possible that, as projections from the affect-oriented
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limbic/paralimbic regions modulate the activity of these areas, they could subserve
mood-mediated inhibition or enhancement of cognitive processing (Mayberg et al.,
1999). These areas also may play a role in recalling emotion-related material and
generating emotion-related imagery (Maddock, 1999) that may be relevant to
understanding the typology of attachment.
The second set of brain areas observed to be deactivated by the activation of
the attachment concerns, included the temporal poles, parietotemporal junction,
amygdala, and mesial prefrontal cortex. The authors argued that activation of these
areas is consistently linked to negative affect, judgements of social trustworthiness,
moral judgements, theory-of-mind tasks, and attention to one’s own emotions. As we
have considered above, this system probably constitutes part of the primary neural
network underlying the ability to identify and interpret mental states (both thoughts
and feelings) in other people (Frith & Frith, 2003; Gallagher & Frith, 2003) as well as
in the self (Gusnard, Akbudak, Shulman, & Raichle, 2001). The structures are also
thought to be associated with intuitive judgements of moral appropriateness (Greene
& Haidt, 2002) and of social trustworthiness based on facial expressions (Winston,
Strange, O'Doherty, & Dolan, 2002).
The pattern of activation of the attachment system and the two overlapping
cognitive information processing control systems may have implications for our
understanding of the nature of individual differences in attachment behaviour, the
relationship of attachment and mentalization and, consequently, our understanding of
dysfunctions associated with mentalizing deficits. Broadly, three conditions in
attachment relationships may be assumed to inhibit or suppress aspects of social
cognition associated with mentalizing the attachment figure. First, the love-related
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activation of the attachment system, mediated by dopaminergic structures of the
reward system in the presence of oxytocin and vasopressin, probably inhibits neural
systems that underpin the generation of negative affect that sometimes may prompt
problem-solving social cognitions entailing mentalizing. This is to be expected: a key
function of the attachment system is to moderate negative emotions in infancy and,
indeed, throughout life (Sroufe, 1996). Second, threat-related activation of the
attachment system (e.g., triggered by perceived threat, loss or harm) deactivates
mentalizing by virtue of evoking intense arousal and overwhelming negative affect
(Arnsten, 1998; Arnsten, Mathew, Ubriani, Taylor, & Li, 1999; Mayes, 2000). Third,
a stable, secure, predictable attachment relationship may be most effective in preempting threat and probably obviates the need for the frequent activation of the
attachment system. It may be helpful at this stage to remind ourselves that the
attachment system is assumed to have been designed to be activated by fear, often
associated with the loss of protection of the attachment figure (Bowlby, 1959; 1969;
1973). An unpredictable, insecure caregiver-infant relationship is likely to call more
frequently for the activation of the attachment system than a predictable one and thus
more frequently bring about the deactivation of neural structures underpinning aspects
of social cognition. There is also evidence that the level of attachment anxiety is
positively correlated with activation in emotion-related areas of the brain (e.g., the
anterior temporal pole, implicated in sadness) and inversely correlated with activation
in a region associated with emotion regulation (orbitofrontal cortex) (Gillath, Bunge,
Shaver, Wendelken, & Mikulincer, 2005). The findings suggested that anxiously
attached people might under-recruit brain regions normally used to down-regulate
negative emotions. Those high on avoidance failed to show as much deactivation in
two brain regions (subcallosal cingulate cortex; lateral prefrontal cortex) as less
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avoidant participants suggesting that their suppression was less complete or less
efficient, in line with results from previous behavioral experiments.
At this point we might summarise the material reviewed so far as follows:
there are substantial biological (mirror neurons) and psychological (intersubjectivity)
accounts of the emergence of the subjective self that do not necessarily call for a
social constructionist approach to the development of mentalization. However we
have also seen that a range of brain processes that are likely to be involved in the
mediation of this complex function and that social cognition is closely linked, at least
anatomically to the regulation of emotional experiences. Functional links at the level
of brain processes also appear to couple mentalization and attachment. Whilst an
important evolutionary function of mentalization may be to provide advantage in
competition, its full development at least in part must mostly take place in the context
of a protective (attachment) relationship. It is suggested that the parent-child
relationship is likely to facilitate the unfolding of the subjective self precisely because
in this biological context competitive pressures are likely to be minimised. As it is
insecure unpredictable parent-child relationships that are most likely to activate the
attachment system, we may predict, on the basis of these recent neuro-imaging data
alone that a secure parent-child bond is most likely to facilitate the development of
mentalization as it is likely to be associated with limited inhibitory effects on the brain
networks subserving mentalization. This is a somewhat mechanical model that
nevertheless may form part of the social constructionist approach to the emergence of
subjective selfhood proposed here. In the next section we shall consider the literature
on social influences on the development of mentalization which give further support
to the social constructionist perspective.
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Social influences on the development of mentalisation
Why should children’s social experiences be associated with the
developmental unfolding of mentalizing? There is a line of thinking that considers the
variability across individuals in the stage at which ToMM or TESS functions emerge
to be of little relevance as in all but extreme cases these capacities emerge in any case
(e.g. Jenkins & Oatley, 2004). From our social constructionist perspective we
consider that such variability offers vital clues about the mechanisms that underpin
the development of mentalization (Carpendale & Lewis, 2006). Social experiences
that are correlated with early acquisition of mentalising may be argued to be more
endowed with the elements that promote the emergence of this vital capacity.
The nativistic position entails the assumption that children’s social
environments can trigger but cannot determine the development of theory of mind
(Baron-Cohen, 2005; Leslie, Friedman, & German, 2004). There is some evidence
that the timetable of theory of mind development is universal (Avis & Harris, 1991;
Wellman, Cross, & Watson, 2001), the bulk of the evidence, however, is not
consistent with the assumption of a universal timetable and suggests substantial
cultural differences in the rate and order of emergence of theory of mind skills (see
review by Carpendale & Lewis, 2006).
Behaviour genetic data has been traditionally considered key to assessment of
social influences. At the extreme of low mentalizing, there has for some time been
compelling evidence of genetic influences (e.g. Dorris, Espie, Knott, & Salt, 2004).
Similarly, a relatively small scale (n=120) study suggested that theory of mind scores
of 40 months old twins were powerfully influenced by genetic factors and had little if
any shared environmental variance (Hughes & Cutting, 1999). The study estimated
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heritability at 67% with the remaining 33% accounted for by non-shared
environmental factors. By contrast, in a larger study, (Hughes et al., 2005) with a
longitudinal twin sample of 1,116 sixty-month-old twin pairs who completed a
comprehensive battery of ToM tasks, behavioral genetic models of the data showed
that environmental factors explained the largest part (48%) of the variance in ToM
performance. Individual differences in ToM were striking and strongly associated
with verbal ability. Non-shared influences on ToM were also marked (44%). Bivariate
genetic analysis revealed that that to the extent that genetic factors can be said to
influence ToM these were the same as those that determine verbal ability and account
for a relatively small proportion of the variance in this ability (15%). Environmental
influences that were shared by the twins on verbal ability also had impact on ToM
(21%). Further, non-shared environmental influences (parental and other non-genetic
influences that are specific to each child) were not common to verbal ability and
ToM. Forty-four percent of this variance in ToM was non-shared and specific to
ToM. The possible underlying proximal mechanisms considered by the authors
included maternal speech and mind-mindedness, sibling interactions, and peer
influences. Interestingly, attachment classification is rare among behaviours in
showing little heritability in twin studies (Bokhorst et al., 2003; O'Connor, Croft, &
Steele, 2000; O'Connor & Croft, 2001) and the shared environmental influence
accounts for a similar proportion of the variance (53%). This once again hints at the
possible cooperative advantage of leaving early development of emotionally invested
ties and related social cognition maximally open to environmental influence and
social heredity.
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Family structure and family size
Evidence for the influence of social life on mentalisation began with findings
concerning family size. Studies in the early 90s reported that children with older
siblings passed ToMM tasks earlier (Perner, Ruffman, & Leekman, 1994; Ruffman,
Perner, Naito, Parkin, & Clements, 1998). Children who had infant or adolescent
siblings benefited little (Peterson, 2000b) but those with relatively low verbal abilities
benefited most (Jenkins & Astington, 1996). The effect seems to be related not just to
siblings but to the number of older family members who spend time with the child
(Lewis, Freeman, Kyriakidou, Maridaki-Kassotaki, & Berridge, 1996). As not all
studies show the effect (Cole & Mitchell, 2000; Cutting & Dunn, 1999; Peterson &
Slaughter, 2003) it is likely that family size is a ‘proxy’ for particular activities that
take place with older siblings and others that do not take place without them, for
example listening to talk about mental states (Jenkins, Turrell, Kogushi, Lollis, &
Ross, 2003). This is supported by both the outstanding observational studies of
family interaction by Dunn and her colleagues (Dunn, Brown, & Beardsall, 1991;
Dunn, Brown, Somkowski, Telsa, & Youngblade, 1991) and associations of
mentalization with other demographic variables such as social class (Cutting & Dunn,
1999).

Play activities with peers
The family size literature, the advantage to children who have siblings of an
age to be partners in fantasy and pretend play, suggests that play, or more specifically
pretend play with its characteristic suspension of external considerations, may play a
crucial role in the facilitation of mentalization. Children who score high on false
belief tests also frequently engage in pretence (Dunn & Cutting, 1999; Taylor &
Carlson, 1997) and have discussions of pretend roles and play proposals in preschool
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(Jenkins & Astington, 2000). Preschoolers with siblings of an age to be partners in
pretend or fantasy play appear to be superior in mentalization as they are more likely
to pass the false belief test (Jenkins & Astington, 1996; Perner et al., 1994; Peterson,
2000). Blind children who have a dearth of pretend play and lack private or social
imaginative activities (Fraiberg, 1977; Tröster & Bambring, 1994) and have trouble
comprehending others’ pretending (Hughes, Dote-Kwan, & Dolendo, 1998; Lewis,
Norgate, Collis, & Reynolds, 2000) tend to manifest a delay in acquiring ToM
(Green, Pring, & Swettenham, 2004; Hobson & Bishop, 2003; McAlpine & Moore,
1985; Peterson, Peterson, & Webb, 2000). Pretend play involves mental
representations as well as relatively complex syntactic structures to establish
alternative realities (de Villiers, 2005). Engaging in pretending involves the child
sharing others’ mental perspectives, conceptualising variations on his/her own reality,
and setting against each other events that are real and symbolic representations of
these. Pretence may be a precursor of the ability to pass the false belief test but it is
equally likely to be a consequence (Macguire & Dunn, 1997; Slomkowski & Dunn,
1996) and while pretend may be argued to create a social zone of proximal
development around the child to facilitate the practice of mentalization, pretend play
is far from an essential aspect of all peer relationships (Dunn & Brophy, 2005).

Quality of parenting - Secure attachment associated with parental
mind-mindedness
The quality of parenting appears to have a complex relationship with
mentalization. In an early study more reflective parenting practices were associated
with precocious understanding of false beliefs (Ruffman, Perner, & Parkin, 1999).
Consistent with this approach, many findings suggest that the nature of family
interactions, the quality of parental control (Astington, 1996; Cutting & Dunn, 1999;
Dunn, Brown, Somkowski et al., 1991; Ruffman et al., 1999; Vinden, 2001), parental
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discourse about emotions (Denham, Zoller, & Couchoud, 1994; Meins et al., 2002),
the depth of parental discussion involving affect (Dunn, Brown, & Beardsall, 1991)
and parents’ beliefs about parenting (Baumrind, 1991; Ruffman et al., 1999; Vinden,
2001) are all strongly associated with the child’s acquisition of a coherent conceptual
apparatus for understanding behavior in mentalistic terms. Similarly, parents whose
disciplinary strategies focus on mental states (e.g. a victim’s feelings, or the nonintentional nature of transgressions) have children who succeed in ToM tasks earlier
(Charman, Ruffman, & Clements, 2002; Sabbagh & Callanan, 1998).
However, in another early study boys whose parents exercised greater
strictness and severity of discipline were found to be more advanced on ToM tests
(Hughes, Deater-Deckard, & Cutting, 1999). A more recent study, (Pears & Moses,
2003) reported power-assertive parenting (including spanking and yelling) to be
apparently retarding the understanding of false beliefs. Before accepting the obvious
conclusion that less power-assertive parenting facilitates mentalisation we should also
consider the possibility of a child-to-parent effect, namely that less mentalizing
children are more likely to elicit controlling parenting behavior.
A relation between attachment in infancy and early social understanding was
reported by Bretherton, Bates, Benigni, Camaioni, & Volterra (Bretherton, Bates,
Benigni, Camaioni, & Volterra, 1979) who found that children who were securely
attached at age 12 months used more protodeclarative pointing at age 11 months than
other infants. Laible and Thompson (Laible & Thompson, 1998) also found that
securely attached children have higher competence in understanding negative
emotion. There is general agreement in the classical literature that, as well as
increasing attachment security in the child, the harmoniousness of the mother-child
relationship contributes to the emergence of symbolic thought (Bretherton et al., 1979
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p.224; see also Mahler, Pine, & Bergman, 1975; Vygotsky, 1978; Werner & Kaplan,
1963). Bowlby (1969) recognized the significance of the developmental step entailed
in the emergence of “the child’s capacity both to conceive of his mother as having her
own goals and interests separate from his own and to take them into account”
(Bowlby, 1969 p.368). Peter Hobson (2002) in a powerful and persuasive monograph
described ‘the triangle of relatedness’ as the source of alternative perspectives upon
the world, which he considers to be lacking in autism and to be the foundation of
symbolic thought.
A significant body of observations offers some support for the suggestion that
the quality of children’s primary attachment relationship may facilitate the
development of mentalization, leading to passing standard theory of mind tasks
somewhat earlier (e.g., de Rosnay & Harris, 2002; Fonagy, Redfern, & Charman,
1997; Fonagy & Target, 1997; Harris, 1999; Meins, Fernyhough, Russel, & ClarkCarter, 1998; Ontai & Thompson, 2002; Raikes & Thompson, 2006; Steele, Steele,
Croft, & Fonagy, 1999; Symons, 2004; Thompson, 2000). For example, the
Separation Anxiety Test, a projective test of attachment security, was found to predict
belief-desire reasoning capacity in 3½ to 6 year old children when age, verbal ability
and social maturity were all controlled for (Fonagy, Redfern et al., 1997). In this task
the child is asked what a character would feel, based on his or her knowledge of the
character’s belief. Quality of belief-desire reasoning was predicted from attachment
security in infancy: 82% of babies classified as secure at 12 months with mother
passed the belief-desire reasoning task at 5½ years (Fonagy, Steele, Steele, & Holder,
1997). 46% of those who had been classified as insecure failed. Infant-father
attachment (at 18 months) also predicted the child’s performance.
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It should be noted that not all studies find this relationship and it is more likely
to be observed for emotion understanding than ToM (Meins et al., 2002; Oppenheim,
Koren-Karie, Etzion-Carasso, & Sagi-Schwartz, 2005, April; Raikes & Thompson,
2006). The lack of consistency in findings between observational measures of
attachment and mentalization suggest that the causal pathway is unlikely to be direct;
rather, secure attachment and mentalization may have shared facilitating influence in
aspects of parenting. The strongest evidence for this comes from observations that the
inclination of mothers to take a psychological perspective on their child, including
maternal mind-mindedness and reflective function in interacting with or describing
their infants, is associated with both secure attachment and mentalization (Fonagy &
Target, 1997; Meins et al., 2003; Meins et al., 2002; Peterson & Slaughter, 2003;
Sharp, Fonagy, & Goodyer, 2006; Slade, 2005).

Tolerating negative affect may be a shared characteristic of secure attachment
and a family environment facilitating mentalizing. For example, family-wide talk
about negative emotions, often precipitated by the child’s own emotions, predicts later
success on tests of emotion understanding (Dunn & Brown, 2001). The capacity to
reflect on intense emotion is a marker of secure attachment (Sroufe, 1996). Similar
considerations may explain the finding that the number of references to thoughts and
beliefs and the relationship specificity of children’s real-life accounts of negative
emotions correlate with early ToM acquisition (false belief performance) (Hughes &
Dunn, 2002).
Three programs of work, by Elizabeth Meins (Meins, Ferryhough, Fradley, &
Tuckey, 2001), David Oppenheim (Koren-Karie, Oppenheim, Dolev, Sher, & EtzionCarasso, 2002; Oppenheim & Koren-Karie, 2002) and Arietta Slade and their
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respective groups (Grienenberger, Kelly, & Slade, 2005; Schechter et al., 2005; Slade,
2005; Slade, Grienenberger, Bernbach, Levy, & Locker, 2005) have sought to link
parental mentalization to the development of affect regulation and secure attachment
by examining interactional narratives between parents and children (for a more
comprehensive account of these and other investigations of the impact of the parent’s
capacity to treat the child as a psychological agent on emotional development see
review by Sharp & Fonagy, submitted). Meins and colleagues assessed mentalizing
from mothers’ verbalisations to a 6-months old infant. For example, mothers were
asked, “Can you describe [child] for me?” and their responses were categorized as
being mental, behavioural, physical, or general (Meins & Fernyhough, 1999). This is
an ‘off-line’ (non-interactive) measure of mentalizing, but Meins and colleagues also
developed a more on-line measure based on twenty minutes of free play coded for
appropriate mind-related comments. Mind-related comments were shown to be
predictive of attachment security at 6 months (Meins et al., 2001), mentalizing
capacity at 45 and 48 months (Meins et al., 2002), and Stream of Consciousness
performance at 55 months (Meins et al., 2003). In the Oppenheim et al. studies, the
mothers commented on their own previously recorded playful interactions with their
child. Both studies found that high levels of mentalization related to the child in the
mothers’ narratives were associated with secure infant-mother attachment.
Mentalizing of the child in the context of the mother-child relationship, rather than
global sensitivity, predicted security of attachment. Yet the studies assessed mothers’
mentalization differently: Meins assessed the quality of the parents’ thinking about
the child in real time in the course of an interaction, whereas the Oppenheim studies
employed a more reflective, off-line measure.
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Slade and colleagues (Slade et al., 2005) extended previous observations by
using an autobiographical memory measure, the Parent Development Interview (PDI),
rather than an episode of observed interaction. These researchers found strong
relationships between attachment in the infant and the quality of the parent’s
mentalizing (reflective function – RF) about the child. The PDI aggregates
mentalizing across many episodes of interaction, yielding a prototype from the
mother’s autobiographical memory (Conway, 1996). In a structural model of
autobiographical memory, Conway (1992) proposed that two types of
autobiographical memories exist within a hierarchical autobiographical memory
system: unique, specific events and repeated, general memories. The PDI accesses
general memories assumed to have a preferred level of entry to the autobiographical
memory system (Addis, McIntosh, Moscovitch, Crawley, & McAndrews, 2004).
The PDI permits scrutiny of the mother’s off-line reflective mentalizing capacity and
her predominant stance towards the child as an intentional being, perhaps reflecting
many hundreds of interactions. High scorers on the PDI mentalizing scale are aware
of the characteristics of the mental functioning in their infants and grasp the complex
interplay between their own mental states and the child’s putative inner experience.
Slade and colleagues’ (Slade et al., 2005) study included ten infants with
disorganized attachment whose mothers’ mentalizing scores are a standard deviation
below those who are secure. What might low mentalizing parents do to disorganise
the infant’s attachment classification? Grienenberger et al. (Grienenberger et al.,
2005) rated the Strange Situations collected as part of the study on Karlen Lyons-Ruth
and colleagues’ AMBIANCE (Atypical Maternal Behavior Instrument for Assessment
and Classification, Bronfman, Parsons, & Lyons-Ruth, 1999) coding system.
AMBIANCE arguably measures the mother’s responsiveness to the intentions
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conveyed in the infant’s communication and the frequency of atypical behaviours
suggesting gross failures to grasp the intentionality of the infant. Their narratives for
example, showed little appreciation that the infant’s mind cannot be directly read, or
depict her as having no feelings, thoughts or wishes. The study demonstrated that
mothers with low RF scores were higher on codings for behaviors associated with
attachment disorganisation (demanding a show of affection from the infant, fearful
behaviour or intrusive or negative behaviours such as mocking or criticizing) than
parents with high scores with secure children. The strong correlation suggests that the
same control mechanism may be responsible for the inhibitory regulation of certain
aspects of the mother’s behavior with the infant, and her organisation of narratives
about her. A common brain mechanism might subserve both tasks. For example the
paracingulate area might provide input for the organisation of both social interaction
and person-centered autobiographical narrative (den Ouden et al., 2005; Farrant et al.,
2005; Gallagher et al., 2000).
Through this research, Slade and her colleagues might have partially closed
the ‘so-called’ transmission gap between parent and infant attachment that Marinus
van IJzendoorn (1995) identified over a decade ago. As we currently formulate it, the
mother’s secure attachment history permits and enhances her capacity to explore her
own mind and promotes a similar enquiring stance towards the mental state of the
new human being who has just joined her social world. This stance of open, respectful
enquiry makes use of her awareness of her own mental state to understand her infant,
but not to a point where her understanding would obscure a genuine awareness of her
child as an independent being. The awareness of the infant in turn reduces the
frequency of behaviours that would undermine the infant’s natural progression
towards evolving its own sense of mental self through the dialectic of her interactions
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with the mother. The work of Goldberg and colleagues (Goldberg, Benoit, Blokland,
& Madigan, 2003) indeed shows that atypical maternal behaviour, as coded on the
AMBIANCE system, did relate not only to infant disorganization of attachment but
also to unresolved (disorganized) attachment status in the mother’s AAI. Thus, while
secure mother-infant attachment may not directly facilitate the development of
mentalisation, it is an indicator of a parental stance to the child’s state of mind that
may have a direct facilitative effect. Perhaps more crucially, secure infant attachment
evidences that aspects of parental behaviour that might have undermined
mentalisation are unlikely to be present. Attachment is a generally non-competitive
relationship in which the aim is not to outsmart others, thus learning about minds can
be safely practiced. Conversely, severe neglect—the absence of mentalizing on the
part of attachment figures—may undermine the development of mentalizing (see
below). Preliminary evidence that the capacity for change in attachment organisation
decreases over time, underlines the danger that persistent trauma will lead to longterm disorganisation of attachment, with attendant poor development of social
cognition and of substantially raised risks of psychopathology (Kobak, Cassidy,
Lyons-Ruth, & Ziv, 2006). However, we are not suggesting that parental mindmindedness is inevitably helpful for the children’s emotional development. Mindmindedness is likely to be one of those parental attributes that is most adaptive in
moderation. While evidence on this issue is still lacking, on the basis of our clinical
observations we have proposed that maladaptive aspects of parental mentalizing of a
child can be either deficient (concrete & stimulus- bound) or excessive or
hypermentalizing (necessarily going beyond the data, often quite distorted and
sometimes paranoid) (Fearon et al., 2006; Williams, Fonagy et al., 2006). In research
considered above the measure of mind-mindedness was confounded with the accuracy
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in the scoring; low scorers could be either deficient or excessive mentalizers because
both would be rated as failing to reflect the child’s mental state with what we may
refer to as ‘grounded imagination’ (Allen, 2006).

Deprivation of verbal input
The association of attachment and mentalisation has directed our attention to
the possibility that the key to understanding the impact of social conditions on the
development of mentalisation may be through deprivation of normally available
catalysts to its development rather than facilitation by unusually sensitive or caring
parenting. This kind of formulation would follow from considering mentalisation as
developing along lines analogous to grammar acquisition, following a predetermined
sequence and chronology as we can observe in the spontaneous language production
of sign language in deaf children unfolding at a predetermined rate regardless of the
language environment (Petitto, Holowka, Sergio, & Ostry, 2001; Petitto &
Marentette, 1991). However even in such sequences there are critical periods during
which exposure to language appears to be vital (Curtiss, 1977; Grimshaw, Adelstein,
Bryden, & MacKinnon, 1998). Deaf infants of hearing parents are delayed relative to
hearing infants (de Villiers & de Villiers, 2000) and the infants of natively signing
parents who appear to follow the same early timetable as hearing infants in their
acquisition of spoken language (Bonvillian, 1999).
The acquisition of mentalizing could run along lines parallel to the acquisition
of the grammar of language independent of variations of social experience, with the
exception of critical inputs from conversations about mental states (Leslie et al.,
2004). Mentalisation may be the manifestation of a mental state reasoning module
which emerges through the development of a ‘selection processor’ mechanism that
enables the child to inhibit the assumption that beliefs correspond to reality in favour
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of the understanding that beliefs may be either accurate or inaccurate. However,
mentalisation appears to need considerable exposure to conversational and social
opportunities if the child is to display ToM reasoning skills on normative timetable
(Siegal & Patterson, in press). Nicaraguan deaf adults who grew up devoid of
referents to cognitive mental states appear to be incapable of passing false belief tests
(Pyers, 2003 cited in Siegal & Patterson, in press). Late signing deaf children of
hearing parents are delayed not only in language but also in ToM developments (de
Villiers & de Villiers, 2000; de Villiers & Pyers, 2002; Peterson, 2004). Exposure to
mental state language may then be critical. Where the actual verb used in the ToM
test question implies that the actor has a false belief (this can be the case in Mandarin
Chinese, Greek, Turkish, Puerto Rican Spanish) the acquisition of ToM appears to be
facilitated (Lee, Olson, & Torrance, 1999; Maridaki-Kassotaki, Lewis, & Freeman,
2003; Shatz & al, 2003).
Language is not just facilitative of ToM; it has been seen as essential to its
development. Mentalizing and language could be linked in several ways (see
Lohmann & Tomasello, 2003). First, language could be just one form of evidence
helping the child to construct and support his “theory” of beliefs (e.g. Bartsch, 2002).
Second, the language of mental states specifically may teach the child about the
characteristics and processes of mentalizing; through learning the meaning of mental
state terms they acquire knowledge of its workings (e.g.Olson, 1988). Third,
conversation with others constantly reminds us that they have desires, beliefs and
intentions that are the same or different from ours, and this learning will take place in
conversation whether mental state terms are used explicitly or not (e.g. Harris, 1996;
Harris, 2005). Fourth, the specific syntactical structure of complementation (a
complement of the sentence can be false yet the whole sentence is true – e.g. “Ian
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believes psychosurgery is effective”) may enable children to hold in mind an internal
state that does not correspond to reality (de Villiers, 2005; de Villiers & de Villiers,
2000). Finally, it is possible that language and mentalization are inseparable as they
are different aspects of the same thing (Carpendale & Lewis, 2006). Each of these
models are consistent with the empirically solid observation that language
development is predictive of mentalisation (at least as measured by the false belief
task) (e.g. Astington & Jenkins, 1999; Ruffman, Slade, Rowlandson, Rumsey, &
Garnham, 2003).
Each of these formulations implies that deprivation of appropriate language
input will undermine mentalisation competence. Mentalizing in general, and
representing false beliefs in particular, requires mental state vocabulary and grammar
of embedded tensed complements to construct propositions about mental states. The
vocabulary necessary to talk about the beliefs of others and the syntactic features that
enable the child to conceptualise propositional attitudes may be necessary to enable
children to entertain propositions that involve the simultaneous representation of
alternative states of affairs (false propositions in true statements). Better language
may help children converse better with others and through conversation gain insights
into other people’s minds which in turn will help refine their linguistic competence,
leading to a better conceptual understanding of vocabulary and syntax (de Villiers,
2005; Nelson, 2004) in a virtuous cycle of social improvement. However, emotion
understanding and reasoning about beliefs may not follow identical paths in this
regard. Late signing deaf children from hearing families spontaneously include terms
for inner states of desire and, affect and perception ahead of terms for cognition
(Peterson & Slaughter, 2006). However, they are delayed in false belief tests, even
into adolescence (e.g. Morgan & Kegl, 2006).
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Consistent with the studies on early theory of mind reasoning reviewed above,
it may be argued that information related to people as repositories of beliefs is
available implicitly from language based interactions between parent and child for
both normally developing children and deaf children with deaf parents. Children who
are deaf and who live with hearing parents may be deprived of social interaction with
an adult that they can fully engage with. Deaf children with hearing parents may
experience frequent mismatch, with parents attempting to communicate to their deaf
infants through speech (Woolfe, Want, & Siegal, 2002). Thus what may be most
important is reflective discourse in which there is frequent accurate elaboration of
psychological themes (Peterson & Slaughter, 2003), in which adults and children
engage in and respond to the intentional states implied by each others’ reasonable
verbal comments linked to each others’ appropriately interpreted actions.
Conversation that was non-reflective, that did not use language to link accurately
internal states to actions of the self, the other, or explicate reactions to others’ actions,
would be of little value in facilitating the development of metacognition, at least for
young children. By and large, under normal circumstances it is fair to say that
sensitive, emotionally normally modulated conversational exchange may be the “royal
road” to understanding minds (Dunn, 1996; Harris, 2005; Nelson, 2005). Mentalizing
verbal rationalizations of actions teach the child to acquire the intentional stance –
rather than teleological externalist – explanatory schemes to rationalize and predict
the behaviour of others. This may contribute to the facilitation of performance on
explicit verbal mindreading test. The appropriate mutually attuned engagement of
adult and child are crucial to this.
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Deprivation of expectable social input: blindness and maltreatment
There are data from two populations of children that are consistent with the
above assumption: blind children and maltreated children. We shall consider them
briefly in turn. Selma Fraiberg (1977) noted that social and language development of
blind children was delayed and distorted. Blind infants do not initiate much contact
with parents by voice, touch or posture, and are limited in their expression of affect
(Tröster & Brambring, 1992). Peter Hobson has explored in a most illuminating way
the social and developmental implications of this sensory disability (Hobson, 2002;
Hobson & Bishop, 2003; Hobson, Lee, & Brown, 1999). Blind infants miss out on
access to parental non-verbal information on inner states (affect, attention, perception,
intention). They refer to themselves as ‘YOU’ while in the speaker’s role (Andersen,
Dunlea, & Kekelis, 1984; Dunlea, 1989; Fraiberg, 1977) and Hobson has linked this
characteristic deficit with perspective taking problems as well as visual deprivation of
social cures, especially facial expression. The significant retardation of language skills
in blind children (Andersen et al., 1984; Dunlea, 1989; Fraiberg, 1977) may be linked
to problems in the mastery of syntactic rules, deprivation of some of the pragmatics of
conversation (e.g. turn-taking, the more limited presence of a conversational partner).
These sensory, social and language limitations create a situation where the
kind of mutually attuned, shared reflective discourse we suggest is facilitative of
mentalization occurs with reduced frequency. Perhaps associated with this, blind
children’s pretend play is quite limited until early school age (Fraiberg, 1977; Tröster
& Bambring, 1994) and they understand pretend play poorly (Hughes et al., 1998;
Lewis et al., 2000). On false belief tests blind children appear to be delayed (Green et
al., 2004; Minter, Hobson, & Bishop, 1998) and to require a substantially higher
verbal mental age to pass (11 vs 5) (McAlpine & Moore, 1985). A relatively large
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carefully conducted study of 23 blind children aged 5-13 found that less than a quarter
of the sample could show competence in this task by passing 4 false belief tests. The
performance of younger blind children was around chance (Peterson et al., 2000).
The second group of children for whom deprivation of expectable attuned
social input can be argued to cause a distortion and deficit in mentalisation is abused
or maltreated children. The following findings are relatively well established in
relation to young maltreated children and could be linked with problems of
mentalisation: (1) they engage in less symbolic and dyadic play (Alessandri, 1991).
(2) They sometimes fail to show typical empathic responses to distress in other
children (Howes & Espinosa, 1985; Klimes-Dougan, 1990; Main & George, 1985).
(3) They more often manifest emotionally dysregulated behaviour (e.g., Maughan,
2002). (4) They make proportionately fewer references to internal states and
maltreating mother-child dyads discuss emotions less frequently than non-maltreating
dyads (Beeghly & Cicchetti, 1994; Shipman & Zeman, 1999). (5) They manifest a
range of problems indicative of a difficulty in understanding emotional expressions.
(a) Between three and seven years of age they appear to have poorer understanding of
universal child facial expressions of emotion (Camras, Grow, & Ribordy, 1983),
masked negative emotional facial expressions (Camras et al., 1988a), adult facial
expression (During & McMahon, 1991), even when controlled for verbal IQ (Camras
et al., 1990); (b) Findings on the whole suggest a delay in development of emotion
understanding as there is no evidence for affect specific deviation (Camras et al.,
1988b; Smith & Walden, 1999) except for the tendency by maltreated children to
misattribute anger (Camras, Sachs-Alter, & Ribordy, 1996) and show elevated eventrelated potential (ERP) to angry faces by maltreated 6-12 years olds (Pollak, Klorman,
Thatcher, & Cicchetti, 2001; Pollak & Sinha, 2003). It should be noted that there is
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no evidence yet linking a difficulty in understanding affect to the abnormal social
behavior of maltreated children.
While the evidence for significant developmental delay in the emotion
understanding of maltreated young children is consistent (Frodi & Smetana, 1984;
Pears & Fisher, 2005 ; Rogosch, Cicchetti, & Aber, 1995; Smith & Walden, 1999) it
should be pointed out that the observed difference tends to be reduced and sometimes
eliminated if the groups are carefully matched intellectually and socioeconomically
(Frodi & Smetana, 1984; Smith & Walden, 1999). However, there is meaningful
evidence indicating that the extent of the delay in emotion focused mentalization is of
developmental significance for maltreated children. For example, the quality of
understanding of the possible situational determinants of sad and angry emotions at
approximately six years of age was found to predict social competence at eight years
of age (Rogosch et al., 1995). Consistent with this finding, the experience of physical
abuse was found to predict social isolation at eight years of age to the extent that it
had impacted on emotion understanding (controlling for verbal ability). There have
also been reports of delayed theory-of-mind understanding in maltreated children
(Cicchetti, Rogosch, Maughan, Toth, & Bruce, 2003; Pears & Fisher, 2005 ) but the
studies leave open the question, whether the deficits experienced by maltreated
children result from maltreatment per se or whether they were a function of the
broader intellectual delays experienced by many maltreated children. A persuasive
study from the Rochester Mount Hope Family Center (Cicchetti et al., 2003) tested
203 maltreated low SES children and 104 non-maltreated controls using the
unexpected content false-belief task. Children’s language was assessed, and verbal
mental age (VMA) was estimated based on Peabody Picture Vocabulary Test. There
was a highly significant effect of maltreatment on ToM (p<.001). Controlling for CA,
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SES reduced the effect but it remained statistically significant when potential
confounding variables were controlled for (Cicchetti et al., 2003). In a study of 80
maltreated pre-schoolers, Macfie, Toth and Rogosch et al. (Macfie et al., 1999)
showed clear limitations in the representation of social cognition in a story stem
completion task where the story stem called for the relief of distress.
In a further study (Macfie, Cicchetti, & Toth, 2001), maltreated children,
especially physically or sexually abused children, were shown to manifest more
dissociation, disruptions of identity and incoherence of parental representations which
may be seen as indicators of a failure of mentalizing capacities (Fonagy, 1997). In
maltreated children the capacity for social cognition, particularly the complexity of
the representation of the parent in conflict imbued settings, decreases with
development while the children’s representations of themselves become increasingly
simplified and exaggerated (Toth, Cicchetti, Macfie, Maughan, & Vanmeenen, 2000).
Perhaps the most compelling evidence for maltreatment-related socialcognitive deficit rooted in the child-caregiver relationship is provided by the elegant
randomised controlled intervention study reported by Toth et al. (Toth, Maughan,
Manly, Spagnola, & Cicchetti, 2002). Pre-schooler parent psychotherapy was offered
to 23 maltreating families. This 12-month intervention aimed at elaborating and
modifying the relationship between parent and child by linking current maternal
conceptualisation of relationships to the mother’s childhood caregiving response.
Social cognitive measures of outcome favoured this group in contrast to
psychoeducational home visitation or treatment as usual in a range of domains
including degree of maladaptiveness of maternal representation and the quality of self
and mother-child relationship representation. In all, recent work from the Mount
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Hope Family Center is consistent with the assumption of serious impairment of social
cognition associated with maltreatment and the potential for reducing this impairment
through a relationship focused intervention.
In a recent, as yet unpublished study we used Baron-Cohen’s Reading the
Mind in the Eyes test to test mentalization in 147 adults (Fonagy et al., 2006). Half
the participants were individuals with a history of childhood maltreatment, many of
whom showed present Axis I (69.7%) or Axis II (45.3%) psychopathology. The other
half were community controls. All participants were administered the Childhood
Experience of Care and Abuse (CECA) and SCID-I interviews. Results showed that
participants with a history of maltreatment achieved lower scores on the Eyes Test but
this varied with the severity and type of maltreatment. A history of moderate sexual
or physical abuse was most strongly associated with low scores on the test. It should
be noted, however, that the strength of association with Eyes Test scores was far
stronger with adolescent than with childhood maltreatment about which records were
likely to be less accurate.
These data are consistent with the assumption that child-adult interaction
characterised by maltreatment deprives children of the attuned mutual engagement
focused around internal states that may be critical for the development of
mentalization leading to developmentally critical delay. It should be noted that this is
neither the only possible or even possibly the most likely account of the findings.
Mentalization deficit associated with maltreatment may not necessarily reflect
incapacity but rather a form of decoupling, inhibition or even a phobic reaction to
mentalizing in maltreated individuals. There are multiple possibilities: (1) We have
suggested elsewhere that the reluctance to conceive of mental states on the part of
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maltreated individuals might be understandable given the frankly hostile and
malevolent thoughts and feelings which the abuser must realistically hold to explain
his or her actions against a vulnerable young person (e.g. Fonagy, 1991). Consistent
with this assumption, forms of maltreatment that are most clearly malevolent and
clearly target the child have greatest impact on mentalization (viz. physical, sexual
and psychological abuse). (2) It could be argued that adversity undermines cognitive
development in general (Cicchetti & Lynch, 1995; Cicchetti & Toth, 1995). Certainly,
there is strong evidence to suggest that addressing issues of maltreatment in parentchild relationships can facilitate the children’s cognitive development (Cicchetti,
Rogosch, & Toth, 2000). In a number of studies reviewed here, controlling for verbal
IQ reduced the apparent impact of maltreatment. However, this is not the case for all
studies and in our study we observed no significant contribution of verbal IQ to
performance on the Eyes Test. (3) Another alternative may be that mentalization
problems reflect an anomaly related to arousal. Maltreatment entails exposure to
chronic stress (see Cicchetti & Walker, 2001). This can lead to the ready activation of
the arousal system that underpins the posterior cortical and sub-cortical functions
(Arnsten, 1998; Arnsten et al., 1999). It is possible that experimental tasks testing
affect and emotion understanding, and theory of mind, increase the arousal of
maltreated individuals , resulting in the less efficient functioning of the prefrontal
regions of the brain of maltreated individuals with maltreatment histories.
Here we favour the developmental account because it encompasses findings
on other types of social influences. There is ample evidence that maltreatment puts
children at risk of profound deficits in the skills required to negotiate social
interactions with peers and friends. These are broad ranging and include verbal
ability, the comprehension of emotional stimuli and situations, and possibly also
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theory of mind. We have seen that the level of mental state understanding
(particularly emotion understanding) is closely linked to the extent that emotions are
openly discussed in the mother-child dyad or can be discussed given the child’s
disabilities and the parents’ ability to overcome these. We may then argue, that
maltreatment acts on mentalisation in many ways like sensory deficits; it
compromises the unconstrained, open reflective communication between parent and
child or indeed between child and child. Maltreatment undermines the parent’s
credibility in linking internal states and actions. This limitation in communication is
not hard to comprehend and could hardly be otherwise if the maltreatment is
perpetrated by a family member. But even in cases where it is not, the centrality of the
maltreatment experience for the child coupled with the oversight on the part of the
parent of an experience of maltreatment which the child encounters outside the home
could serve to invalidate the child’s communications with the parent concerning the
child’s subjective state. Thus apparently reflective discourse will not correspond to
the core of the child’s subjective experiences, and this moderates or reduces the
facilitative effect of mentalizing verbal rationalizations of actions in generating an
intentional as opposed to a teleological orientation. The formulations advanced here
imply that therapeutic interventions should aim to engage maltreated children in
causally coherent psychological discourse within appropriate contexts.

Limitations of relationship influences on mentalization
Relationship influences on the development of mentalization are probably
limited and specific rather than broad and unqualified. Three key limitations to
simplistic linking of mentalization and positive relationship quality should be kept in
mind (Hughes & Leekham, 2004): (1) The application of mentalization and the
acquisition of theory of mind skills should be treated as separate functions. The
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acquisition of the capacity to mentalize may, for example, open the door to more
malicious teasing (e.g. Dunn, 1988), increase the individual’s sensitivity to relational
aggression (Cutting & Dunn, 2002), or even mean that they take a lead in bullying
others (Sutton, Smith, & Swettenham, 1999a, 1999b). The possession of the capacity
to mentalize is neither a guarantee that it will be used to serve pro-social ends, nor a
guarantee of protection from malign interpersonal influence. (2) While, as we have
seen, broadly, positive emotion promotes the emergence of mentalization (Dunn,
1999), negative emotion could be an equally powerful facilitator. For example,
children engage in deception that is indicative of mentalizing in emotionally charged
conflict situations (Newton, Reddy, & Bull, 2000). (3) The impact of relationships on
the development of mentalization is probably highly complex involving numerous
aspects of relational influences (e.g. quality of language of mental states, quality of
emotional interaction, themes of discourse, amount of shared pretend play,
negotiations of conflict, humour in the family, discourse with peers, etc) probably
affecting several components of the mentalizing function (joint attention,
understanding of affect states, capacity for emotion regulation, language competence,
competence with specific grammatical structures such as sentential complements,
etc.) (Hughes & Leekham, 2004).

The development of an agentive self: a model of social influences on
social cognition
There is reasonable evidence to suggest that children’s caregiving
environments play a key role in the development of some of their social cognitive
capacities. The suggestions beg major questions of mechanisms. We have considered
two models so far: (1) the interaction of attachment and social cognition systems at
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the level of brain function and (2) facilitative attuned conversational engagement
between parent and child focused on linking actions to internal states. While
consistent with correlational data on the environmental predictors of delay in the
acquisition of mentalization, the suggestions fall short of identifying a specific set of
biobehavioural mechanisms that could mediate this developmental process. A further
currently speculative model of social influence links this to the acquisition of cultural
knowledge.
The pedagogical stance
Recently, a conceptual framework has been advanced that can provide a more
parsimonious account of much of the behavioural data reviewed including findings
that have often been used to support the intersubjectivist position (see above) while
also assigning a role to relational influences in the development of social cognition.
We shall briefly describe this conceptual framework and then apply it to the
emergence of emotion understanding and affect regulation. It is almost axiomatic that
the evolutionary underpinnings of human culture require that the infant turns to others
for essential information about the world (Csibra & Gergely, 2006; Gergely & Csibra,
2005b). The child naturally turns to the caregiver to provide him with information
about the nature of the world, internal and external. We assume that attuned
caregivers behave towards and speak to children in such ways that they gradually
conclude that their behavior may be best understood if they assume that they have
feelings, wishes, ideas and beliefs, which determine their actions, and the reactions of
others can be generalized to other similar beings. The caregiver is biologically
prepared to act in the role of the ‘teacher’, the pedagogue. Pedagogy is hypothesized
to be a primary cognitive system with a collaborative design that has evolved to
facilitate the efficient transmission of relevant cultural information from
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knowledgeable people to ignorant, but specifically receptive human babies (Csibra &
Gergely, 2006; Gergely & Csibra, 2006).
Several theorists have pointed to the importance of teaching in the ontogenesis
of human cognition (e.g. Barnett, 1973; Caro & Hauser, 1992; Kruger & Tomasello,
1996; Premack, 1984; Premack & Premack, 2003; Tomasello, 1999; Tomasello,
Kruger, & Ratner, 1993). However, in these models teaching is usually described as a
secondary derivative of some more fundamental human-specific adaptation, such as
language (Dunbar, 1996), theory of mind (Tomasello, 1999), aesthetics (Premack &
Premack, 2003) or culture itself (Bruner, 1993; Vygotsky, 1978). In contrast, Csibra
and Gergely believe that the ability to teach and to learn from teaching is a primary,
independent, and possibly phylogenetically an even earlier adaptation than either
language or the ability to attribute mental states.
The social world and human culture represent two somewhat incompatible
challenges for human infants. As this review attempts to detail, children have to
develop an understanding of minds to be able to predict and interpret people’s actions
in terms of causal mental states attributed to them and as part of this process acquire
an agentive sense of self. On the other hand, they must acquire an immense amount of
cultural knowledge much of which is not obvious as it involves arbitrary features of
social belief systems and complex cultural artifacts that each member of the
community has to learn to use. Theories of self and social cognitive development
have tended to focus on the first challenge with many elaborate models to explain the
ontogenetic development of young children’s mind-reading skills and the unfolding of
explicit representational understanding of minds. The theory of human pedagogy
provides a new perspective for approaching both of the major challenges of social-
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cultural development outlined above as well as offering an alternative, additional
explanation of the social influences on the development of mentalising capacities.
The theory of human pedagogy (Csibra & Gergely, 2005; Gergely & Csibra,
2005b; Gergely & Csibra, 2006) proposes that early emerging triadic communications
about referent objects are often best conceived of as serving a primarily epistemic
function. Triadic communications enable the child to obtain reliable, new and relevant
information from knowledgeable adults about the generalizable properties of referent
objects that constitute universally shared cultural knowledge to be fast-learned by
infants (such as the object’s name, proper function, manner of use, whether it is good
or bad).
Adults produce two types of pedagogical communicative cues for which
infants show specific receptivity: cues of ‘ostensive communication’ and cues of
‘referential knowledge manifestation’. The teacher must not only transmit her
knowledge to the learner, but also alert him to the fact that she is teaching. This
requirement is analogous to the Gricean view of ostensive communication, which
holds that normal human communication makes manifest not just the intended
message content but also the communicative intent of the speaker. Gergely & Csibra
call this aspect of pedagogy ostension, after Sperber and Wilson (Sperber & Wilson,
1986). ‘Ostensive cues’ of communication have two major functions: a) they tell the
infant that the adult has an overt ‘communicative intent’ (cf. Sperber & Wilson,
1986), and b) they function as ‘addressing cues’ telling the infant that the
communication is specifically addressed to her. Ostensive cues involve the
establishment of eye-contact typically marked by further ostensive gestures such as
‘knowingly’ raising one’s eyebrows, momentarily widening (or shrinking) one’s eyes,
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and tilting one’s head slightly forward towards the infant. These are often
accompanied by calling the infant by name using the salient and specific type of
’marked‘ speech intonation pattern of ‘motherese’. Further ostensive cues include
turn-taking and contingent reactivity (see Csibra & Gergely, 2005 for a review of
evidence of very early sensitivity and preference for such cues by human infants).
We assume that ostensive cues constrain and direct infants’ interpretation of adults’
object-directed actions (such as their object-referential emotion expressions, verbal
labelling, demonstrations of the functional properties of objects) as conveying to them
new and relevant knowledge about the referent that they need to extract and bind to its
representation as its essential property.
In this theoretical framework the phenomenon of early turn-taking
‘protoconversational’ interactions is interpreted as manifesting the infant’s innate
sensitivity to and preference for stimuli exhibiting ‘contingent reactivity’. This innate
propensity to engage in turn-taking contingencies (Floccia, Christophe, & Bertoncini,
1997) together with the infant’s innate preference for eye-contact (Farroni, Csibra,
Simion, & Johnson, 2002; Farroni et al., 2004), orientation towards face-like
configuration, (Cassia, Turati, & Simion, 2004; Turati, Simion, Milini, & Umilta,
2002) and preference for the characteristic intonation pattern of infant-directed speech
or ’motherese’ (Cooper & Aslin, 1990; Fernald, 1985) belong to the set of cues of
‘ostensive communication’ that function to identify a potential teacher for the infant.
Ostensive cues are interpreted as signaling the presence of a communicative intention
in the other that is ‘addressed’ to the infant. Ostensive cues are assumed to trigger a
specific receptive attentional and interpretive attitude, the ‘pedagogical stance’, in the
infant. Thus, early turn-taking - together with other early social communicative
phenomena such as joint attention, ‘proto-declarative’ pointing, social referencing
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(Egyed, Király, & Gergely, 2004), or imitative learning (Gergely, Bekkering, &
Kiraly, 2002; Gergely & Csibra, 2006; Király, Csibra, & Gergely, 2004) are
interpreted as examples of pedagogical communication whose primary function is
epistemic in nature; its aim is to facilitate fast and efficient transfer of knowledge
about the world, rather than that of intersubjective ’sharing’ of internal psychological
states.
Teaching about the self’s emotions via the pedagogical stance: the origins of
affective self-awareness and self-regulation
Let us take the development of an understanding of affects as an example. In
line with our social constructionist stance, we assume that at first infants are not
introspectively aware of their differential emotion states. Babies learn to differentiate
the internal patterns of physiological and visceral stimulation that accompany
different feelings through observing their caregivers’ facial or vocal mirroring
responses to these (Gergely & Watson, 1996, 1999; Legerstee & Varghese, 2001;
Meltzoff, 1990; Mitchell, 1993; Schneider-Rosen & Cicchetti, 1991). Furthermore,
infants establish introspectively accessible second order representations of their
primary and procedural emotional states on the basis of the caregiver’s consistent and
marked mirroring reactions to their automatic emotion-expressive displays (Fonagy et
al., 2002; Gergely & Watson, 1996). The baby also comes to associate the control he
has over the parents’ mirroring displays with the resulting improvement in his
emotional state, leading, eventually, to an experience of the self as a regulating agent.
The establishment of a second order representation of affect states creates the basis
for affect regulation and impulse control: affects can be manipulated and discharged
internally as well as through action, they can also be experienced as something
recognizable and hence shared. Affect expressions by the parent that are not
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contingent on the infant’s affect will undermine the appropriate ‘labelling’ of internal
states (i.e. the establishment of introspectively accessible second order representations
for them) which may, in turn, remain confusing, experienced as unsymbolized and
hard to regulate.
Two conditions need to be met if the capacity to understand and regulate
emotion is to develop: (a) reasonable congruency of mirroring whereby the caregiver
accurately matches the infant’s mental state and (b) ‘markedness’ of the mirroring,
whereby the caregiver is able to express an affect while indicating that she is not
expressing her own feelings (Gergely & Watson, 1996, 1999). For affect mirroring to
serve as the basis of the development of a representational framework, the parent must
indicate that her display is not an indication of how she herself feels. ‘Marked’ affectmirroring interactions can be interpreted as a special case of pedagogical
communication that functions to teach infants about their primary emotions through
establishing cognitively accessible second-order representations for their – initially
non-conscious – procedural (automatic) emotion states. This proposal is based on the
realization that ‘marked’ affect-mirroring displays involve the same infant-directed
cues of ‘ostensive communication’ and ‘referential knowledge manifestation’ that
play a key role in the hypothesized species-specific cognitive adaptation for human
pedagogy (Csibra & Gergely, 2006; Gergely & Csibra, 2006).
By activating the infant’s pedagogical stance, repeated experience with
ostensive ‘marked’ affect-mirroring feedback reactions from infant-attuned caregivers
in the baby’s early attachment environment can a) ‘teach’ the infant about the
existence of her internal subjective emotion states, b) lead to the internalization of the
caregiver’s 'marked' mirroring displays as second-order representations associated
with the infant’s (inferred) primary self states, and c) introspectively sensitize the
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infant’s attentional system to the presence of internal referents in the self (through the
process of ‘social biofeedback’). This process, we argue, extends mentalisation to
include in its domain internal states of the self.
The characteristic formal features of empathic ‘marked’ affect-mirroring
displays share the characteristic features of other types of ostensively communicated
referential knowledge manifestations in that “marked” affect displays are themselves
salient and schematically executed transformations of the corresponding normative,
realistic emotion expressions. Also, ‘marked’ emotion displays are typically
accompanied by ostensive cues of communicative intent such as eye-contact, raised
eyebrows, slightly tilted head or gestural widening (or shrinking) of the eyes. The
‘marked’ form of the caregiver’s emotion display and the other ostensive cues
accompanying it tell the infant that it is not performed in its primary function as
expressing the caregiver’s actual emotion state. We hypothesise that ostensive cues
accompanying the caregiver’s affect-mirroring induce the referential interpretive
attitude of the ‘pedagogical stance’ in the infant and activate a search for the intended
referent. In trying to work out what the ‘marked’ emotion display refers to (since as a
result of its ‘markedness’ the emotion expressed is ‘decoupled’ from the caregiver as
not expressing her own emotion state), the infant will rely on the cues of referent
identification (such as eye-gaze direction) of the caregiver that accompany her
communicative emotion display. Since the caregiver is looking at and being oriented
towards the infant while producing these infant-directed ‘marked’ emotion mirroring
displays, the infant’s attention will be directed towards her own face and body, i.e.,
her own physical self as the spatial locus of the referent entity that the caregiver’s
attention orienting referent identification cues indicate and to which the “marked”
(and ‘decoupled’) affect display should be referentially ‘anchored’.
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In summary, a ‘mind-minded’ reflective mirroring environment extends
mentalization to include the internal states of the self in its domain (thereby making
self-prediction and emotional-self-control possible) by applying pedagogical
referential communication to the domain of the emotional and
dispositional/intentional states of the self. Thus awareness, cognitive access and
subjective internal self-states become part of this now extended domain of
mentalization. Two critical changes in processing are achieved: (a) second-order
representations of internal self-states are created and, (b) the attention system may be
socialised towards an introspective monitoring direction. Parenthetically, in relation
to the latter effect, we should note that ‘effortful control’ (the ability to inhibit a
dominant response to perform a subdominant response Posner & Rothbart, 2000) has
been linked to the quality of parent-infant relationship both theoretically (Fonagy,
2001) and empirically (Fearon & Belsky, 2004; Mundy & Neal, 2001). Both these
changes are specific to humans and do not follow from the evolutionary need to
predict others in competitive niches (that many other species have), but from teaching
the child about (otherwise) un-learnable culturally relevant knowledge.)
Evidence linking contingent interactions to the development of well regulated
affect and mentalisation
What of parents who are incongruent in their mirroring of internal states and
are unable to mark for the infant that their mirroring is of the infant’s and not the
caregiver’s state of mind? An expression congruent with the baby’s state, but lacking
markedness, may overwhelm the infant. It is felt to be the parent’s own real emotion,
perhaps making his experience seem contagious, or universal, and thus more
dangerous. Many of the parental behaviours noted in the AMBIANCE codes may be
seen as examples of the caregiver being unable to ‘mark’ her mirroring sufficiently to
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direct the infant’s attention towards her own face and body. In the short term, the
baby’s perception of a corresponding but realistic negative emotion is likely to
escalate rather than regulate his state, leading to cumulative disorganisation rather
than containment. If turntaking contingency and markedness are ostensive cues
drawing the child’s attention to internal processes, then higher levels of this type of
experience should facilitate the acquisition of emotion regulation and more generally
that of mentalizing.
As part of a larger longitudinal study, we recently examined the
developmental relation between contingent maternal mirroring and the “markedness”
of contingent maternal reactions in a group of 12-month-old infants, on the one hand,
and different aspects of pretence competence of the same children at 2.5 years of age,
on the other (Futó, Bátki, Koós, Fonagy, & Gergely, 2004). Maternal mirroring and
contingent “markedness” was measured at 12 months in the so-called three-phase
Mirror Interaction Situation (MIS) (see Koós & Gergely, 2001), a modified version of
the standard Still-face paradigm (Tronick, Als, Adamson, Wise, & Brazelton, 1978).
We have designed this procedure to induce contingent mother-infant interactions in an
affect-regulative situation that involved the induction of mild stress in the infant.
Mother and infant were seated next to each other in front of a (one-way) mirror. They
were separated by an occlusion screen that prevented them from physically contacting
each other: however, they were free to interact facially and vocally with each others’
mirror image. The interactions were coded for a number of interactive and stateexpressive behavioral variables. The category of relevance here was ‘contingent
maternal reactivity’ (“mirroring”). This was defined as facial and/or vocal reflections
by the mother of the infant’s behaviours or as temporally contingent verbal
‘acknowledgements’ by the mother if these made reference to the infant’s behavioral,
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attentional, intentional, or emotional state. We have separately coded contingent
verbal reactions when these also involved a saliently “marked”, exaggerated form of
expression. The ratings for both contingent responsiveness and markedness could be
achieved with high degrees of agreement.
We followed up a sub-sample of these infants selected on the bases of
maternal codes for contingency and markedness when the infants were between 2-3
years of age. At this time we administered, in the child’s home, a modified and
enriched version of the battery of pretence tasks originally developed by Harris &
Kavanaugh (Harris & Kavanaugh, 1993) to measure representational aspects of
pretence competence. This follows along the lines of Leslie’s (Leslie, 1987) analysis
of the metarepresentational structure and representational operations implied by
understanding and producing pretend play. For “markedness”, our preliminary
findings (Futó et al., 2004) indicate that high degree of “markedness” of contingent
maternal references to infant state (during the phases of the interaction before and
after the still-face episode at 12 months) predicted both higher overall representational
pretence competence scores and higher scores on spontaneous, adequate and creative
extensions in the use of pretence at 2.5 years of age. For “contingency”, we found that
high contingent maternal reactivity (“mirroring”) at 12 months predicted high scores
on spontaneous, adequate and creative extensions of pretence performance at 2.5
years. (Interestingly, we also found that low tolerance to loss of maternal contingency
during the still-face episode of the MIS predicted low pretence performance in openended pretence situations involving separation or physical injury at 2.5 years of age).
Taken together, these findings support the claim that high levels of contingency
between mother and child is associated with at least one key aspect of mentalisation:
to represent (and manipulate) mental states with fictional contents.
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Stanley, Murray, & Stein (Stanley, Murray, & Stein, 2004) measured
contingent maternal reactivity to infant behaviours during face-to-face interactions at
2 months (in a sample of infants with postnatally depressed mothers and nondepressed controls). Months later these infants participated in an Instrumental
Learning Task in which they had to learn that their spontaneous responses exerted
contingent causal control over an external event (inducing the contingent movements
of a mobile). Stanley et al. reported that high contingent maternal reactivity at 2
months predicted faster instrumental learning in infants (irrespective of maternal
status with regard to depression). This finding suggested that maternal contingent
reactivity to the infant’s state expressions increases the accessibility to introspection
of internal proprioceptive cues that accompany expressions of the infant’s state. This
increased sensitivity to and accessibility of proprioceptive cues may have allowed for
the faster discovery and learning of the instrumental contingent control that the
infant’s spontaneous responses exerted over the mobile’s movements, leading to more
efficient learning among infants with highly contingently reactive mothers. The
finding also indicates that the experience of causal agency and self-efficacy gained by
those infants whose responses evoked high contingent maternal reactivity may have
resulted in a generalized interest in attending to (and active testing of) the potency of
their actions in controlling different aspects of the world around them.
In this account, affect regulation is closely related to the developing capacity
to mentalize about affects. Being able to think about socially constructed and
internalised second order representations of one’s own emotional states transforms
one’s ability for affect regulation. Not only does it allow adjustment of affect states,
but more fundamentally it is used to regulate the self. This may be an instance of the
general principle that the child’s capacity to create a coherent image of mind depends
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on an experience of being perceived as a mind by the contingently responsive
attachment figure. Social understanding of the subjective self can then be seen as an
emergent property of the child’s experience of referential interactions with the
caregiver, which will inevitably generate the discovery that others have different
perceptions, beliefs and feelings about the world from one’s own.

Understanding the relationship influences on the acquisition of
mentalization in the context of the pedagogy theory
Throughout this review we have argued that the enthusiastic search for early
forms of intersubjective understanding of minds had an undesirable additional effect
of sometimes too hastily embracing mentalistic interpretations for early social
cognitive phenomena (including social referencing, imitative learning, facial and
vocal interactions that have a turn-taking ‘proto-conversational’ structural
organization, proto-declarative pointing, or predicting others’ object-directed actions
(e.g. Moses, Baldwin, Rosicky, & Tidball, 2001; Mumme & Fernald, 2003; Phillips,
Wellman, & Spelke, 2002; Sodian & Thoermer, 2004)) at the expense of exploring
alternative functional explanations that do not necessarily involve or rely on infants’
capacity to attribute mental states (Csibra & Gergely, 2006; Gergely, 2002). We have
suggested that phenomena such as the findings concerning proto-conversations with
the infant can be accounted for without the need to assume an innate capacity for selfawareness. We need assume only an innate contingency detection mechanism and a
biological predisposition to teaching and learning on the part of both caregiver and
infant. To paraphrase this, the evolutionary underpinnings of human culture require
that the infant turns to others for essential information about the world (Csibra &
Gergely, 2006; Gergely & Csibra, 2005b).
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The universality assumption of pedagogy suggests that children consider
knowledge that they are taught to be shared cultural knowledge available to all others.
It follows then that the small child assumes that his knowledge is knowledge held by
all. What he knows is known by others and what is taught by others is accessible to all
others. When I am taught a new word for a new referent I do not have to learn who
else was exposed to this knowledge. I assume that others who did not teach or
witness the teaching of the new word will also know the meaning. That is, that the
world is shared between all of us and only slowly does the uniqueness of our own
perspective differentiate so that a sense of individual mental self can develop.
Thus in relation to what we know and understand about the world we start
with the assumption that knowledge is common and there is nothing unique about our
own thoughts or feelings. The assumption of universality implies that whatever the
child knows (especially if it was taught to him) will be known by everyone. Though
this will be a valid inference most of the time, children eventually have to learn the
conditions under which this assumption should be suspended to overcome the
erroneous conclusions that have recently been dubbed the ‘curse of knowledge bias’
by Susan Birch and Paul Bloom (Birch & Bloom, 2004). This bias was originally
formally described by three economists (Camerer, Lowenstein, & Weber, 1989), and
refers to the common observation that if one knows something about the world one
tends to assume that everyone else knows it too. So, young children report that other
children will know facts that they themselves have just learned (Taylor, Esbensen, &
Bennett, 1994). It seems clear and unsurprising that three-year-olds are more likely
than older children to assume this (Birch & Bloom, 2003). The curse of knowledge
phenomenon accounts for the so-called ‘egocentrism’ of young children. They cannot
appreciate another person’s perspective, not because they assume that everyone’s
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perspective is the same as theirs, but rather because everyone knows the same things.
Piaget’s concept of egocentrism has exactly the opposite emotional valence to what
we suggest is actually taking place. It is not the overvaluing of private knowledge, it
is the undifferentiated experience of shared knowledge that hinders perspective
taking. Many diverse observations show this (Birch & Bloom, 2003; Fischhoff, 1975;
Kelley & Jacoby, 1996; Keysar, Lin, & Barr, 2003; Taylor et al., 1994). We assume
that everyone has the same knowledge that we do, because most of the beliefs that we
have about the world were someone else’s beliefs before we made them our own.
Children do not know fully that they are separate, that their internal world is
something private and individual, of which they will eventually take ownership or at
least claim privileged access. From this perspective intersubjectivity may be an
accurate, if superficial description. They do not know that they can choose whether –
for example – to share their thoughts and feelings with their parents, their teacher or
their therapist. Perhaps one reason that toddlers are so prone to outbursts of rage and
frustration is that as the world and individual minds are not yet clearly demarcated,
they expect other people to know what they are thinking and feeling, and to see
situations in the same way they do. Thus crossing their intentions seems malign or
wilfully obtuse, rather than the result of a different point of view, alternative
priorities, etc. That makes it not just hurtful but intolerable and maddening, a denial of
what they believe to be a shared reality.
Much of early social-cognitive development establishing a realistic
understanding of other minds involves learning about the specific conditions under
which the built-in default assumption of universal knowledge and omniscient other
minds must be inhibited. This gradual and experience-driven learning process
eventually leads to the ability to draw correct inferences and to attribute and represent
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the differing knowledge contents of separate and individual minds of others. Previous
research on social-cognitive development considered as its central task the need to
account for how children come to understand that other people have minds. The new
theoretical perspective offered by pedagogy theory turns this question upside-down
identifying as the central task for children’s early development the need to come to
understand that others have separate minds with different knowledge contents.
Clinically, psychotherapists are daily confronted with the recognition that
other people (our patients) really do think in different ways. Some of the apocryphal
(and not so apocryphal) stories we hear about conflicts, for example between women
and men, may rest on the difficulty that the one cannot conceive of the other not
understanding situations as they do, they believe that the other is really only
pretending to disagree, not admitting to a shared reality. More commonly, the
overwhelming expectation on the part of some of our patients of being “totally”
understood must have a developmental root. Finally, the devastation of having not
been accurately perceived, the so-called rupture in the therapeutic alliance (Safran &
Muran, 1996), has therapeutic potential precisely because it forces therapist and
patient beyond the illusion of shared consciousness and creates an opportunity for
each to have a “mind of their own” at least in the patient’s experience.
Mentalization, we argue, evolves out of this biological predisposition to a
shared orientation to the representation of external reality. The pedagogical stance
ensures that the child naturally turns to the caregiver to provide him with information
about the nature of the world, internal and external. Marked mirroring (ostensive
cues) ensure that awareness is inwardly as well as outwardly directed. By building
second-order representations on the one hand, and exemplifying mental reasoning
schemes to give sense to action on the other, the relationship with the mind-minded
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reflective caregiver transforms the implicit and automatic mentalizing competence
into an explicit, potentially verbally expressible, and systematized ‘theory of mind’.
This formulation can accommodate the evidence on environmental factors found to
influence the development of mentalisation (from play activities to parenting effects).
Verbal practice and direction towards perspective taking plus mentalizing
explanations provided by the attachment figure are again conducive to the
development of explicit mentalizing. This eventually leads to the ability to draw
correct inferences about the knowledge contents of others’ minds. The caregiver
behaves towards the child in such a way that the child’s assumption of universal
shared knowledge is mildly challenged and his knowledge of internal states expanded.
The mentalizing caregiver can bridge the alternating focus on physical reality and
internal state, sufficiently for the child to identify contingencies between them.
Ultimately, the child arrives at the conclusion that the caregiver’s reaction to him
makes sense given internal states of belief or desire within himself, which, in the first
instance he assumes are known and available to all. With repeated experiences that
this assumption is wrong, that his experiences are not shared, the subjective self
begins to evolve. Through learning aspects of the caregiver’s knowledge of the
world, intentionally taught by a trusted other, the child develops a sense of
overlapping knowledge and yet of the uniqueness and separateness of his selfexperience.
In brief then, we have seen that the ability to monitor others’ perceptual access
to reality, represent their mental representations of perceived reality and predict their
behaviour on the basis of such perceptually induced beliefs develops quite early (Luo
& Baillargeon, 2005; Onishi & Baillargeon, 2005; Southgate et al., in press-a). It may
even be innate and – in a probably more restricted domain-specific sense of types of
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contents monitored for and represented (e.g., food, territory, sex) – it is probably not
even human-specific (Bugnyar & Heinrich, 2005; Emery & Clayton, 2004). The
biological basis of implicit and automatic mentalization is probably active by 1 year
but possibly even earlier (Csibra & Southgate, 2006). What happens with
development then is far more to do with the differentiation of mentalisation from a
stance of universality or shared (semantic) subjectivity to a stance which Sperber
(2006) aptly termed ‘epistemic vigilance’. This change, which is likely to be
associated with the 3-4 year old watershed in the acquisition of explicit mentalising, is
in the requirement to be ‘sophisticated’ concerning the source of knowledge.
Assuming the possibility of false belief, is associated with greater concern about
where information originates. In Sperber’s study, nursery school children were
shown to respond differentially to information supplied by people they saw positively
and negatively (a good guy vs. bad guy). Children who selectively acted on positively
connoted information were also likely to pass the false belief task, suggesting that
monitoring mental states of others is intrinsically tied to establishing the possible
motivations behind any communication. Note that most false belief tasks actually
entail an act of deception. Thus, the narrowing of assumptions about shared
subjectivity is fully nested in the context of ‘trust’ and ‘mistrust’. We may speculate
that a child who experiences more confusion about the possibility of trust in the
context of his primary attachment relationship would be at a disadvantage when it
comes to this aspect of self-other differentiation.
We assume that teaching and learning about states of mind is mostly a
mundane process within the attachment relationship, and that it is preconscious to
both infant and parent - inaccessible to reflection or modification. Parents, however,
execute this natural human function in different ways. Some are alert to the earliest
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indications of intentionality, while others may need stronger clues before they can
perceive the child’s mental state and modify their behaviour accordingly. Yet other
parents consistently misread the infant’s internal state; their expectations, based on
past experience or reactions to these dominate their mentalization of their infants and
preclude accurate identification of intention. These biases preclude the possibility of
contingent mirroring, and an emotional experience is mirrored which is incongruent
with the child’s constitutional experience, and is likely to lead to absent or distorted
secondary representation of these experiences within the child’s developing self. Yet
other parents, as we have seen, fail to mark their mirroring.

The role of the quality of parent-child relationship
The sociobiological roots of social cognition considered above may help us
understand why the attachment system is intricately involved in the development of
human subjectivity. Our constructionist model suggests that teaching about minds is
part and parcel of the evolutionarily central cognitive adaptation of human pedagogy,
the biological preparedness for both adult and infant to provide and receive cultural
information that is new and relevant to the infant. If competition with conspecifics
were the primary driver of the evolution of human cognition then the teaching
function which the work of Csibra and Gergely points to would have to be protected
from deliberate distortion by individuals who did not share genetic material with the
infant. As has been frequently suggested, attachment may well be a helpful
behavioural marker of shared genetic makeup, perhaps in both animal and human
species (Belsky & Jaffee, 2006; Erickson, 1993; Fonagy, 2003). It is at least
plausible, therefore, that attachment serves as a guarantee of authenticity of
knowledge. Thus when overt pedagogical cues alert the infant to the adult’s overt
communicative intent, the infant may be more prepared to respond to these if they are
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from an adult to whom he/she has an attachment bond. The prediction from this
model is that there should be generic cognitive benefits to secure attachment in the
sense that the child is more likely to attend fully for example to new objects identified
by the known and trusted adult who is pointing them out and naming them, or who is
indicating whether she or he sees the object as good or bad, as in social referencing
(Baldwin & Moses, 1996; Tomasello, 1999). The more reliable processing of
pedagogical information in the context of secure attachment would account for the
broad and generic intellectual benefits that appear to accrue from secure attachment in
infancy (Cicchetti et al., 2000; Crandell & Hobson, 1999; Jacobsen & Hofmann,
1997; van Ijzendoorn & van Vliet-Visser, 1988). Some preliminary findings
(Gergely, Fonagy, & Watson, in preparation) from a study designed to test infants’
relative degree of sensitivity to internal proprioceptive cues generated by their facial
expression versus sensitivity to external visible equivalent expressions demonstrated
that secure infants were able to switch back and forth between monitoring either
external or internal expressive cues whilst insecure infants were more rigidly focused
on external cues. Monitoring both the internal and external world is the most adaptive
and desirable strategy for optimal coping and social reality testing in the interpersonal
domain.
What we are suggesting is that the advantage of secure attachment for the
precocious development of mentalization and the stronger establishment of an
agentive sense of self arises out of a far more general predisposition for infants to be
more ready to learn from adults with whom they have a secure bond. The attachment
bond is established through the adult’s attentiveness and contingent responsiveness to
the infant. There is a clear overlap of biological markers. Ostensive cues of the
caregiver not only bias the infant to interpret the adult’s action as indicating
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communicative intention to transfer relevant knowledge, but also engender attachment
security through sensitive (contingent) responding (Ainsworth, Blehar, Waters, &
Wall, 1978; Braungart-Rieker, Garwood, Powers, & Wang, 2001 464; De Wolff &
van IJzendoorn, 1997; Fearon et al., in press; Stams, Juffer, & van IJzendoorn, 2002).
For the infant these signs mark not only the possibility of physical security but also
the likely veracity of information communicated by that individual. From an
evolutionary standpoint, we may consider such ostensive cues (at least in infancy) to
trigger a ‘basic epistemic trust’ in the caregiver as a benevolent, cooperative, and
reliable source of cultural information. The same caregiver behaviour facilitates the
creation of secure attachment while also activating a ‘presumption of relevance’ about
the contents of manifested knowledge as a result of which the young apprentice can
fast-learn it without the need to test or critically scrutinize its validity or relevance any
further. As Gergely & Csibra point out (Gergely & Csibra, 2005b), the adult invests
caregiving behaviour and communication of knowledge selectively, mainly focusing
it on infants for whom he/she is caring and therefore usually has genetic material in
common. The baby has a corresponding selectiveness, relying as far as possible on
familiar, attentive and responsive adults to teach him what is safe and trustworthy in
the world, and furthermore what his thoughts and feelings are and how knowledge of
such internal states can eventually make a bridge to understanding and prediction in
the wider social world. A world in which he and his group will have to compete and
survive.
Conclusion
In this review we attempted to show how insecure and unpredictable
attachment relationships between parent and infant may create an adverse social
environment for the acquisition of mentalization or ‘mind-reading’ in the child. This
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may to a limited extent be adaptive in that within extreme social contexts
mentalisation is a less useful strategy. If parent-child interaction is in crucial respects
not genuine the child might well be de-conditioned from using this as her or his
predictive strategy. Severely insecure, abusive, inconsistent and disorganized
attachment relations may well be detrimental for mentalisation to survive as a
dominant, predictive interpersonal strategy. However, within the same contexts of
deprivation and risk, mentalization could hold the key to breaking the cycle of abuse
and deprivation for that child growing up, and for the children he or she produces. In
this paper, we have focused particularly on how the development of mentalization,
and the building of a sense of oneself and others as thinking and feeling, may be part
of a much more general process, again dependent on trustworthy attachment bonds,
which supports physical and social survival. Certain aspects of the interactive
background to secure attachment (e.g attunement sensitivity) appear to have an
evolutionary function that is to do with pedagogy, the teaching of what cannot be
learned about the world by simple observation, or which would be too risky or timeconsuming to learn by trial and error, or from strangers. One part of the world that
must be learned about as quickly as possible is how people are likely to treat the child,
how to predict their behaviour, will they be protective, punishing, interested and so
on. We know from early attachment research that babies learn early on to adapt to the
customary attitudes and behaviour of their caregivers. We now know too that secure
attachment and a mind-minded reflective mirroring environment extend mentalisation
to include the internal states of the self in their domain, thereby making selfprediction and emotional self control possible. We argue here that this is achieved by
applying pedagogical referential communication to the domain of the internal
emotional and dispositional/intentional states of the child. We tried to show that
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pedagogy creates a context for the caregiver to teach the child about the subjective
self and make available and construct second order representations for internal states.
This ontogenetically and perhaps evolutionarily extends mentalisation to allow
reading and anticipating one’s own mental contents as well as those of others, thereby
making emotional self-control possible, and adding a sense of coherence and
predictability to inner experience as well as to the social world.
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The Emotion Detector
- Left inferior frontal gyrus
- Mirror neurons

The Intention Detector
- Right medial prefrontal cortex
- Inferior frontal cortex
- Bilateral anterior cingulate
- Superior temporal gyrus

Eye Direction Detector
- Posterior superior
Temporal sulcus

Shared Attention Mechanism

- Bilateral anterior cingulate
- Medial prefrontal cortex
- Body of caudate nucleus
-

The Empathising System
Fusiform gyrus
Amygdala
Orbito-frontal cortex

-

EMOTION UNDERSTANDING

Theory of Mind Mechanism
- Medial prefrontal cortex
- Superior temporal gyrus
- Temporo-parietal junction

BELIEF-DESIRE REASONING
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Legend for Figure 1:
A schematised version of Baron-Cohen’s (2005) model of the social brain.
The Emotion Detector, Intention Detector and Eye Direction Detector may be
in place from birth and are thought to be fully functioning before 9 month, the
Shared Attention Mechanism by 2nd half of first year, emotion understanding
and belief-desire reasoning requiring appreciation of false beliefs, pretence
and differentiation of self and other’s perspective is not fully functional until
3-4 years although implicit emotion understanding belief desire reasoning
appears to be in the child’s repertoire during the 2nd year.
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