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 Th is book is the result of a long-lasting cooperation between the authors. 
It arises from the confl uence of two main lines of research. Th e fi rst one 
relates to the themes of personal identity and the place of subjectivity in 
the world order. Th e second one pertains to the fruitfulness of a bottom-
 up, ontogenetic approach to human self-awareness, one that attempts 
to reconstruct how the complex psychological functions underlying the 
adult self-conscious mind evolve from more basic ones. 

 We have focused and pursued these lines of research for many years, 
and we obviously accumulated a great intellectual debt with quite a 
 number of friends and colleagues, who off ered criticism and advice, skep-
ticism and support, over such a long period of gestation. 

 Many people created a lively intellectual environment where the seeds 
of many of the ideas expressed in this book could eventually breed. In par-
ticular, we are grateful to Luciano Arcuri, Grazia Attili, Lynne Baker, Sergio 
Fabio Berardini, Claudia Bianchi, Clotilde Calabi, Riccardo Chiaradonna, 
Roberto Cordeschi, Mario De Caro, Roberta de Monticelli, Rosaria Egidi, 
Carlo Gabbani, Rossella Guerini, Diego Marconi, Stefano Meacci, Mario 
Miegge, Simonetta Montanari, Roberto Mordacci, Michael Pauen, Giulia 
Piredda, Massimo Reichlin, Andrea Sereni, Alberto Voltolini. Michele 
Di Francesco owes a personal debt of gratitude to Stefano Cappa and 
Andrea Moro for sharing their  knowledge and thus making the interac-
tion between neuroscience and philosophy possible and indeed fruitful. 
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          Reference to the notion of self plays a crucial role in a multitude of 
areas in philosophy and in social and human sciences; arguably most 
important, the notion of self seems to be an indispensable and central 
concept of the common-sense view of the world. It is the concept of an 
entity that, despite being extremely elusive and diffi  cult to explicate, is 
the most fundamental piece of our mental life, something that makes all 
the rest of it possible. Despite this centrality, there is no consensus on 
what the self is, or even on its very existence. 

 In this book, we off er a theory of the self (which is at the same time 
a theory of self-consciousness, as will be clarifi ed over the course of the 
book), whose core ideas are that (1) the self is a  process , a psychobiological 
system activity of self-representing, and (2) this process aims mainly at 
defending the self-conscious subject against the threat of its metaphysi-
cal inconsistence. In other words, the self is essentially a repertoire of 
psychological maneuvers whose outcome is a self-representation aimed 
at coping with the fundamental fragility of the human subject. It is a 
 constructive  process that starts in the very early stages of our life and runs 
unceasingly throughout our entire life. 

 Introduction: Setting the Stage                     



 Our picture of the self diff ers from both the idealist and the eliminative 
approaches widely represented in contemporary discussion. Against the 
idealist approach, we deny that the self is something primitive and logi-
cally prior: a mental entity describable as the owner of its own mental 
states. Rather, we take it to be the result of a process of construction that 
starts with subpersonal unconscious processes. On the other hand, we 
also reject the anti-realistic, eliminative argument that, from the non- 
primary, derivative nature of the self, infers its status as an illusory by- 
product of real neurobiological events, devoid of any explanatory role. 
Our approach is then both  derivative  and  realistic . 

 * * * 

 Our view of the self will be justifi ed by a combination of philosophi-
cal arguments and data from cognitive sciences. Th e conceptual frame-
work of our investigation can be described as  naturalistic ,  bottom-up , and 
 systemic-relational . Let us clarify each of these perspectives. 

 By ‘naturalistic’ we simply mean a framework that takes science seri-
ously, at least in the sense that it is not possible for such a perspective to 
be in contrast with established fi ndings provided by scientifi c disciplines. 
Even though we are not committed to taking our scientifi c view of the 
world as the only way to address the question of the self, we do consider 
recent fi ndings in the realm of cognitive neuroscience and experimental 
psychology as a constraint upon it. 

 Th is brings us to the idea of a ‘bottom-up’ methodology. From 
Descartes’  cogito  to Husserl’s transcendental ego, philosophy has adopted 
an infl ationary approach to the self. One proceeds  top down , starting from 
the philosopher’s introspective self-consciousness, to arrive at everything 
else. Th e subject is taken to be transparent to oneself, and the knowledge 
provided by the refl ective awareness that the mind has of its own structure 
and contents enjoys a special kind of certainty, which is distinct from our 
knowledge of the physical world. Our book invites the reader to take the 
opposite path: we start from the idea of the fruitfulness of a bottom-up, 
ontogenetic approach, which attempts to reconstruct how the complex 
psychological functions underlying the adult self-conscious mind evolve 
from more basic ones. Th is approach does not appeal to our introspec-
tive self-knowledge, but rather to the results of investigations into the 
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gradual construction of human self-awareness: from the automatic and pre-
refl ective processing of representations of objects (object- consciousness), 
through the awareness and then self-awareness of the body, up to intro-
spective self-awareness and then narrative identity. 

 Our conceptual framework, however, aims to avoid not only a top- 
down ontologically infl ationary approach to the self, but also an overly 
reductionist approach which explains  everything  in terms of bottom-up 
neurocognitive mechanisms. Th is is where a contextualist and systemic 
perspective comes into play. Here the individual’s psychological problems 
are investigated by putting them in the inter-individual and social con-
text in which they arise and obtain a sense. Th is systemic naturalism is 
rooted in the Chicago school of functionalism, and is the foundation of 
attachment theory—namely, the psychodynamic tradition within which 
we will develop our theory of self-consciousness. 

 Th e result of this multidimensional approach is a theory of self- consciousness 
according to which two aspects of the self are to be distinguished: on the 
one hand, there is a  selfi ng  process (the ‘I’, in Jamesian terminology), which 
is a synthesis function that works mainly at the subpersonal level; on the 
other hand there is the product of this process: the representation of the self 
(in James’ words: the ‘Me’), which is partly open to conscious inspection. 
Th e Me, which is constantly updated by the selfi ng process, is in the fi rst 
place bodily, then psychological. Th e highest developmental point of this 
process is the narrative self, which is one among the layers of personality. 
Th is view involves a criticism of the primacy of self-conscious subjectivity, 
which, far from being a primary givenness, is unveiled as an articulate con-
struction consisting of several neurocognitive and psychosocial components. 
As existentialist phenomenology puts it, we do not possess an essence that 
precedes our existence; our ‘being-there’ is always the being-there of a living 
body operating in a physical and social context, with a history. And it will 
be argued that this being-there is characterized primarily by its  precariousness . 
In the absence of any metaphysical guarantee, the constructed self (the Me) 
is perpetually beset by the risk of its own disintegration. Hence the already- 
mentioned defensive nature of the self, its being primarily a process whose 
teleology is focused on self-protection or self-defence. 

 As the reader can already realize from these introductory remarks, there 
are several strands in this book. In particular, it combines cognitive psy-
chology, analytical philosophy and psychodynamics (not to mention some 
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excursions into a ‘continental’ philosophical anthropology). In a vague but 
(we hope) understandable sense, the result is more an exercise in the phi-
losophy of psychology than in the metaphysics of mind—even if our natu-
ralistic methodology renders the boundaries between epistemological and 
metaphysical worries somewhat vague and undefi ned. Nor do we propose a 
systematic comparison with the classical phenomenological approach. We 
simply follow our route from subpersonal unconscious processes to the per-
sonal conscious self-representation and in doing so we address metaphysi-
cal or phenomenological problems as they present themselves. 

 * * * 

 Let us now give an overview of the structure of the book. 
 Th e second chapter is devoted to an analysis of the notion of uncon-

scious, both in the cognitivist sense (the so-called ‘cognitive unconscious’) 
and in the Freudian sense. We explain why cognitive sciences focus on 
unconscious processes and structures, strongly diminishing the impor-
tance of the conscious level, and we determine what is alive and what is 
dead in Freud’s theory of the unconscious. Starting from this  analysis, we 
argue that the strategy, pursued in cognitive science, of explaining  behavior 
and mental phenomena with unconscious or  subpersonal   processes and 
structures is fruitful. However, since this approach runs the risk of overex-
tending the scope of the concept of mind (this is the ‘mark of the mental’ 
problem), and of making the problem of unifying personal- level expla-
nations with scientifi c explanations of mental phenomena (the ‘interface 
problem’) more diffi  cult, we also make a case for a dialectical relation-
ship between personal and subpersonal levels of analysis. In  particular, we 
submit that certain psychodynamic constructs very close to the personal 
level (paradigmatically, the notion of attachment) are indispensable to an 
account of self-consciousness. Th e chapter thus ends with the  development 
of the psychodynamic framework within which to conduct our research 
on self-consciousness. We focus on relational themes, especially on the 
forms of cognitive-aff ectional relationality of the very young child. As is 
shown by the theories of object relations and attachment, physical  contact 
and the construction of protective and communicative interpersonal 
structures constitute the infant’s primordial psychological needs, around 
which her mental life gradually takes form. 
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 In the third chapter, we undertake our realist (neither idealist nor 
eliminative) view of the self, arguing that the fi rst and fundamental form of 
self-consciousness is the consciousness of one’s own body, taken as a whole. 
We start with a criticism of the ‘exclusion thesis’, the claim that there is no 
room for something like the self in the natural order—a thesis that in mod-
ern philosophy goes back to Hume’s and Kant’s criticisms of the Cartesian 
self. After having dismissed the Humean eliminative approaches to the self, 
we turn to a critical examination of two diff erent approaches to the theme 
of self-consciousness. Th e fi rst perspective is that of analytic Kantianism, 
a line of thought that stems from Peter Strawson’s  Th e Bounds of Sense ; the 
second perspective is the project to provide a naturalistic version of the phe-
nomenological claim that conscious experience entails self-consciousness, 
which has been pursued especially by Dan Zahavi. 

 Th e trouble with the former, whatever its intrinsic merits, is that it 
is unable to provide a genuinely  empirical  account of self-consciousness: 
the Kantian tradition is a form of a priori philosophical psychology, or, 
better, transcendental epistemology, which, insofar as it is empirically 
unconstrained, is incompatible with our naturalistic approach. Instead of 
a transcendental synthesis, we posit a  psychobiological  synthetic function: 
the already mentioned  selfi ng  process. Moreover, and as a consequence of 
its purely conceptual character, Kant’s theory of self-consciousness hinges 
on a view of the human subject as originally unitary; we argue, in contrast, 
that the subject is primarily non-unitary and gains a sense of unity in the 
act of raising a bulwark against the threat of not being there. 

 Against the phenomenological project, we show that there is no pre- 
refl ective or non-refl ective self-consciousness that accompanies every 
conscious state from birth. Th is is an empirically void construction, 
ultimately still reminiscent of Kantian transcendentalism. Th e outcome 
of this discussion is that the most minimal form of self-consciousness 
is  bodily  self-consciousness, the capacity to construct an analogical and 
imagistic representation of one’s own body as an entire object, simultane-
ously taking this representation as a subject, that is, as an active source 
of the representation of itself. In the last section of this chapter we begin 
to outline, building on James, our ‘processual’ view of the self: we distin-
guish between the self as the interminable objectivation process (the I) 
and the self as the multidimensional representation continuously updated 
by this process (the Me). 
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 Chapter   4     is devoted to the development of the  psychological  self: 
an account is given of how the awareness of ourselves as subjects who 
are bearers of mental states is constructed from the awareness of one’s 
own body. We show that our inner world evolves through an interplay—
modulated by sociocultural variables—of mentalizing abilities, auto-
biographical memory and socio-communicative skills. Th e starting 
point is a critical discussion of introspection: following Freud’s idea 
that our inner life is saturated with self-deception and bad faith, we 
show, based on the enormous amount of confabulation data from 
 cognitive neuropsychology and social psychology, that our knowledge 
of our mental states is to a large extent inaccurate. Far from realizing 
that our actions are actually determined by unconscious mechanisms, 
we ‘fabricate’ rational post-hoc explanations of our behavior by means 
of an incomplete, partial and, in many cases, seriously defective folk 
theory of psychology. Th us, where Descartes saw a given essence (the 
self-transparent consciousness- substance), there is now something  con-
structed , the product of an apparatus that allows us to partially describe, 
and above all narratively justify, fundamentally unconscious  mental 
processes. With this result in hand, we focus on the ontogenesis of 
the inner, virtual ‘theater’ of the mind, arguing that the  construction 
of an introspective experiential space occurs through the process of 
turning one’s mentalistic skills—the ability to ascribe mental states to 
others—upon oneself under the communicative pressure of micro-social 
contexts. We will look fi rstly at  aff ective  mentalization, arguing that 
a positive attunement in proto-conversational infant-caregiver interac-
tions plays a crucial causal role in the construction of the phenomenol-
ogy of basic emotions. We will then examine how the construction 
of an inner experiential space advances under the thrust of caregivers’ 
mind-minded talk. Finally, we turn to the most mature and cognitively 
demanding stage in psychological awareness, that is, the development 
of a narrative or autobiographical self. Here we highlight the impor-
tance of the sociocultural context: data from cultural psychology show 
that psychological self-consciousness is not an all-or- none phenome-
non; the incompleteness of the capacity to conceptualize the existence 
of an inner experiential space has been observed in normal adults in 
pre-agricultural or pre-literate agricultural cultures. 

6 The Self and its Defenses

http://dx.doi.org/10.1057/978-1-137-57385-8_4


 In the fi fth chapter, we put forward our central thesis about the 
nature of the self: the idea that the self is essentially a collection of 
defensive strategies aimed at coping with its lack of a metaphysical 
guarantee. Indeed, psychological self-consciousness, far from being 
a stable faculty, is a precarious acquisition, continuously under con-
struction by the subject and constantly exposed to the risk of crisis. 
Th is precariousness is, therefore, the key to grasping the defensive 
nature of narrative identity. Defensiveness is immanent to human 
self-consciousness, since the latter constitutes itself precisely in the 
act of taking measures against its own dissolution. Th e chapter con-
cludes with a clarifi cation of the diff erence between our position and 
eliminative accounts (such as Dennett’s) about the self. We show how 
our naturalistic approach to the narrative self also enables us to reject 
the antirealist argument that infers, from the non-primary, derivative 
nature of the self, a view of it as an epiphenomenal by-product of 
neurobiological events or, alternatively, of social (or socio-linguistic) 
practices. Th e antirealists—we will argue—disregard the essential 
psychodynamic component of identity self-construction. Th e need to 
construct and protect the most valid identity possible is rooted in the 
subject’s primary need to subsist subjectively, and thus to exist solidly 
as a describable ego, as a unitary subject. Far from being the stag-
ing of an ephemeral self-deception, the incessant construction and 
reconstruction of an acceptable and adaptively functioning identity is 
the process that puts into place our intra and interpersonal balances, 
and is thus the ground of psychological well-being and mental health. 
Unlike Dennett’s Joycean monologue, in our model self-narrative is 
not mere empty chatter: it is a causal center of gravity. In this sense, 
the psychodynamic component of our theory plays a crucial role in 
shaping our ‘robust’ (i.e., genuinely realist) view of the self.    
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          In the last 50 years, the sciences of the mind have been mostly 
concerned with unconscious functions. Indeed, the mental processes 
studied by cognitive science, such as perception, reasoning or lan-
guage understanding, are not accessible to consciousness. Only their 
inputs and outputs (and perhaps some fragmentary parts) are. We are 
aware of the fi nal results of the processes, but not of their internal 
dynamics. In this perspective, the unconscious is, in a way, far more 
important than the conscious, insofar as it is the unconscious which 
 explains  the abilities manifested in our behavior. 

 On the other hand, this emphasis on ‘hidden’ processes resulted in 
our losing what we are inclined to regard as the mental  par excellence : 
the contents of our fl ow of consciousness, the phantasmagoric pattern of 
sensations and emotions which constitute our mental life—that is, losing 
our self-conscious subjectivity. But, if one is not talking about  conscious  
mind, is one really talking about mind at all? Th e answer to this ques-
tion depends crucially on what one takes the  mental  to be. Th is is the so- called 
issue of the  mark of the mental  (or  the cognitive ), recently brought to 
prominence in the debate on the extended mind (the view according 

 The Unconscious Mind                     



to which cognitive systems go beyond the boundary of the organism). 
After discussing the criticisms leveled by John Searle against the notion 
of unconscious mind, we propose a notion of the mental which is able, 
on the one hand, to account for the relevance of unconscious functions 
to understanding our mental abilities, and, on the other hand, to accord 
to consciousness an important role in the characterization of the mental 
domain. In this way, we avoid the risk that, in cognitive science, the con-
cept of the self and the related concept of consciousness end up constitut-
ing a somewhat bothersome remnant. 

 Our clarifi cation of the conscious/unconscious distinction will enable 
us to develop the psychodynamic framework in which to conduct our 
research on self-consciousness. After determining what is alive and what is 
dead in Freud’s theory of the unconscious, we will examine a central char-
acteristic of the development of post-Freudian psychoanalysis, namely, 
the focus on relational themes—especially on the forms of cognitive- 
aff ectional relationality of the very young child. Th e development of the 
theories of object relations and attachment is part of this trend: here, 
as we will see, physical contact and the construction of protective and 
communicative interpersonal structures constitute the infant’s primordial 
psychological needs, around which her mental life gradually takes form. 

2.1     The Mind and Cognitive Science 

 Our scientifi c knowledge of mental phenomena is today provided by 
 cognitive science , a collection of disciplines that aim to explain how we 
are able to perceive, reason, understand language, make rational choices, 
plan and perform actions; in brief, all the capacities that are considered 
as distinctively mental. 1  We could say that cognitive science aspires to 
investigate human nature across the board. Th is ambitious goal reveals a 
crucial but controversial presupposition, that is, that  human  nature, and 
specifi cally the mind, is indeed a natural fact, and as such constrained 

1   It could be argued that talking about cognitive science s , at plural, is more appropriate. Much 
depends on the importance one accords to the diff erences between the research programs in the 
fi eld. We will not be concerned with this problem here, and we will freely use the singular and the 
plural form without being committed to a certain epistemological position. 
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by the biological laws of our species. Of course, not all human behavior 
rests on biology, but the challenge of cognitive science—given its voca-
tion and method—consists exactly in widening, as far as it is possible, the 
naturalistic realm, in denying that our choices and actions can be exhaus-
tively attributed to historical and interpretative factors, and thus trying 
to overcome the dichotomy, dear to the hermeneutic tradition, between 
 Naturwissenschaft  and  Geisteswissenschaft . 2  

 A distinctive feature of the development of cognitive science has been 
the continuous and signifi cant growth of importance of neurosciences. 
While in the 1960s and 1970s fi ndings about the brain played a negli-
gible role in explaining mental capacities, they currently occupy a central 
position. Th at many readers have likely heard about neuroethics, neuro-
aesthetics, neuropolitics and even neurotheology is a telling indication 
of an ‘outbreak’ of inquiries into the brain that have led some research-
ers to suspect that old ideas may have been presented as novel just by 
changing the word ‘mind’ to ‘brain’, without bringing about any actual 
scientifi c progress. In fact, the benefi cial circumstance that there exists an 
interplay, and, within some limits, integration, between psychology and 
neuroscience, does not change the conviction of several researchers that 
the respective subjects are very well distinguished from each other. After 
all, this is also the folk intuition, according to which the relation between 
mind and brain, however close, cannot simply be couched in terms of an 
identity. If we can easily distinguish brains from persons—in the com-
mon sense view the brain remains, in spite of all its extraordinary impor-
tance, a physical organ, on a par with the heart or the stomach, we have 
diffi  culty in fi nding a fi rm collocation for the mind, which cannot be 
identifi ed with either a person or the brain, despite being closely linked 
to both. Of course, common sense is not necessarily our pole star; and 
here, as in other cases, science must to some extent distance itself from it. 
We shall have to see how, where and to what extent. 

 * * * 

2   One of the shared assumptions in cognitive science is that, although human beings have capacities 
that animals do not have (but note that the opposite is also true), fi rst of all language, there is no 
radical discontinuity between human and non-human natures. Of course, this is Darwin’s lesson. 
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 Much of modern common sense about the mind comes from 
Descartes. According to Descartes’s theory of mind, the mental dimen-
sion coincides with the conscious dimension. Th e mind is  res cogitans , 
and thought, its defi ning attribute, is explicated in terms of awareness 
( conscientia ). Th e Cartesian thesis of equating the mental dimension with 
whatever lay within the scope of one’s consciousness is partly endorsed 
by common sense. ‘Partly’ because, under the infl uence of psychoanaly-
sis, today’s common sense view of the mind has incorporated the idea of 
unconscious mental states. However, as we see in Sect.  2.2 , in this folk 
culture of the mind there still prevails the most evident limitation of the 
Freudian view of the unconscious: the unconscious is but a diff erent kind 
of conscious mind, in the sense that it has a structure similar to the con-
scious and has the possibility to become conscious. 

 Moreover, in Descartes’s model of the subject, the mental dimension 
is radically distinct from the body. Th e body is bound by mechanical 
laws, is located in space, and is decomposable into parts; by contrast, the 
mind is free and creative, with no spatial location, and is an indissoluble 
unity. Th e Cartesian conscious mind is the locus of personal identity and 
(as shown by the  cogito  argument) could persist even if the body and the 
external world were illusory. In other words, this idea of mind is the result 
of a secularization of the idea of soul: like the soul, the mind is viewed as 
an essence that precedes existence, namely, a set of spiritual prerogatives 
that are  primary , and hence  essential , in comparison with the  accidental  
nature of people’s bodily determinations. 3  

 In the twentieth-century sciences of the mind, however, both Cartesian 
assumptions have been rejected. Th e distinction between mind and body 
is widely denied on ontological grounds because any mental process 
depends on the brain and is  realized  by the brain: human beings are evolved 
 biochemical machines. 4  In addition, the mental dimension is no longer 

3   Edward B. Tylor ( 2010 ) was the fi rst to formulate the hypothesis that the natural tendency to a 
spiritualistic objectifi cation of the mind (and hence the idea of soul) is due to spontaneous rational-
izing mechanisms. Later, the idea of the natural origin of dualistic thinking was pursued by other 
thinkers, most notably by Jean Piaget. More recently, the hypothesis has been suggested again in 
psychology (Barrett,  2004 ; Bloom,  2004 ; Boyer,  2001 ) and in anthropology (Astuti,  2001 ; Cohen 
& Barrett,  2008 ). 
4   Obviously in the philosophical debate dualistic positions are still present—even if very rarely they 
take the form of Cartesian substantial dualism. In any case the ‘mainstream’ ontology of cognitive 
science radically denies immaterial entities. 
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confi ned to the conscious one since most of the phenomena and processes 
that are taken as mental by cognitive sciences are not conscious. In order to 
fully understand this overturning of the Cartesian approach, with special 
regard to the dissociation between mind and consciousness, we need to 
dwell on two epistemological assumptions that played a crucial role in the 
development of the current sciences of the mind: (1) the idea (ascribable 
to Alan Turing) that mental processes have a  computational  nature; (2) the 
idea (ascribable to Noam Chomsky) that intelligent behavior is mediated 
by  mental representations . Th ese two assumptions, together with skepticism 
about introspection, imply the claim at the core of our discussion in this 
chapter:  the dissociation between mind and consciousness . 

2.1.1     The Computational-Representational Mind 

 Historically, one of the most important arguments against the possibility 
of conciliating the ordinary and the scientifi c images of the mind is the 
idea that no merely mechanical system could ever show genuine intelli-
gence. No wholly mechanical system—the idea runs—can show fl exible, 
open-ended, creative intelligence: do something truly new, respond intel-
ligently to the unexpected. But humans do have such capacities! So, for 
much of the history of modern philosophy, the prevailing wisdom was 
that the human mind is not merely a complex physical mechanism of 
some kind (though animal minds might be). 

 Over the last 100 years or so, however, this view has been increasingly 
seen as untenable. In particular, Alan Turing’s seminal work on the mecha-
nization of intelligence seems to refute the above-mentioned argument for 
irreconcilability. For this work—and the computer science and AI that 
have fl owed from it—seems to show that even activities that we would 
consider as intelligent and creative, such as reasoning or language under-
standing, are within range of a machine, of a purely mechanical device. 
Th e leading idea is that a particular intelligent task can be accomplished 
mechanically if it is decomposed into a sequence of elementary steps, each 
of which is well-defi ned, completely specifi ed (without ambiguity) and 
suffi  ciently basic to be readily carried out by any ‘executor’ whatsoever. 
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Th ink of a cooking recipe for dummies, where nothing is taken for 
granted, including even such an obvious instruction as ‘turn on the stove’ 
or ‘put the pan on the fi re’. 

 Th ese kinds of procedures are termed  computations  (or  algorithms ). 
More precisely, the concept of computation is the logical-mathematical 
formalization of the intuitive concept of procedure. But for our purposes, 
we need not be too rigorous. Just think of a computation as a computer 
program—a connection anyone even slightly familiar with computer sci-
ence will already have made. Computers are able to perform in an intel-
ligent way because they are programmed machines; in other terms, any 
intelligent activity can be accomplished through a proper sequence of 
basic operations: the ‘right’ program. So the idea is that mental processes 
can be characterized as computations, as computer programs. 5  

 Computations, of course, work on data. So, the hypothesis that mental 
processes are computations requires that diff erent kinds of information 
(visual, auditory, linguistic, etc.) be encoded or  represented  (see below) 
‘in our head’ in some format suitable to their being processed. Like a 
computer program, a mental process processes input information and 
outputs other information. Of course, this is not to claim that the brain 
literally works like a computer—which is simply false—but that the pro-
cesses realizing our cognitive capacities can,  at a certain level of abstrac-
tion , fruitfully be modeled on computational processes. We will examine 
this point further in Sect.  2.1.2 . 

 Th erefore, saying that a mental process is a kind of computation is 
the same as saying that it is an information-processing process. Th e data 
on which computer programs operate need not be numerical: they can 
concern any domain of knowledge provided that the relevant informa-
tion is  encoded , that is, expressed in a description that can be understood 
by the executing system, for example in some programming language. 
Likewise, in the case of the mind, information concerning our bodies and 
the world around us must somehow be encoded in order to be processed 

5   Th e conception of the mind as a computational device was already put forward by Hobbes and 
Leibniz. But only with Turing did this intuition become a sound, grounded hypothesis able to 
foster a serious research program. 
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