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Kant and Cognitive Science Revisited

Tobias Schlicht, Albert Newen (Bochum)

Abstract

To which extent is it justi�ed to adopt Kant as a godfather of cognitive science? To prepare
the stage for an answer of this question, we need to set aside Kant’s general transcendental
approach to the mind which is radically anti-empiricist and instead turn our attention to his
speci�c topics and claims regarding the mind which are often not focus of Kant’s epistemo-
logical investigations. If someone is willing to take this stance, it turns out that there are many
bridges connecting Kant with contemporary cognitive science. We investigate possible bridges
suggested in the literature between some of Kant’s central claims about consciousness, mental
content, and functions of mind, and some speci�c treatments of these topics in contemporary
philosophy of mind and cognitive science. While doing so, we offer additional arguments
for some proposed bridges, reconstruct others and completely destroy still other bridges by
demonstrating that some suggested links between Kant and cognitive science remain only
apparent.

Introduction

In Kant and the Mind, Andrew Brook (1994, 12) argues that Kant has been “adopted as an
intellectual godfather by cognitive science”. This is a surprising claim, given Kant’s general
anti-empiricist transcendental approach, in contrast to the empiricist approach of cognitive
science. Methodologically, it seems that David Hume might be a more likely candidate for
the title of “intellectual godfather of cognitive science” (Biro 2004; Newen 2003; Jacobson
2007). Yet, according to Brook, classical cognitive science has adopted several of Kant’s
central claims about the mind, most notably the claim that “most representations require
concepts as well as percepts”, and one central aspect of his method of transcendental argu-
ment, understood as the attempt to “reveal the conditions necessary for some phenomenon
to occur” (Brook 1994, 12). Moreover, Brook interprets Kant’s agnosticism about the
underlying substrate of the mind in terms of contemporary functionalism, arguably the
philosophical foundation of cognitive science (Boden 2007). According to functionalism,
mental phenomena are exhaustively de�ned by their causal role or function, such that
they can be described wholly independently of any commitments to the (physical) imple-
mentation of these functions. One could add to this list Kant’s emphasis of the unity of
consciousness, which has been rediscovered more recently by philosophers and cognitive
neuroscientists alike (Bayne 2010). Obviously, if all these aspects of Brook’s interpretation
of Kant’s philosophy of mind could be justi�ed, his main assessment would be convincing.

In this paper, we do not intend to dwell on this very general point, but will focus instead
on speci�c topic-related claims in Kant’s theoretical philosophy, in order to evaluate the
possible bridges between Kant’s philosophy and contemporary cognitive science. Thus,
we shall address only brie�y the issue of functionalism and the metaphysical background
of the mind-body problem. Brook is not alone in his functionalist interpretation of Kant’s
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putative philosophy of mind (Sellars 1974; Meerbote 1989). The main problem for this
interpretation is that contemporary functionalism is not entirely ontologically neutral: it has
been proposed as a reductionist theory, since the analysis of mental phenomena in terms of
their causal roles is usually complemented by an additional claim about (possibly multiple)
physical realizations of these mental functions (Kim 2005; Levine 2001; Chalmers 1996;
Block 2015). In this sense, Kant would clearly oppose functionalism. It is questionable
whether all the “functions” of the mind (CPR, A78f/B103f) that Kant invokes can be
functionalized in the sense of being “realized” by a physical mechanism (Allison 1996).
Thus, it is not surprising that a number of alternative interpretations of Kant’s stance on
the mind-body problem have been put forward, e. g. mere immaterialism (Ameriks 2000),
dual-aspect theory (Sturma 1985), and epistemological dualism (Schlicht 2007). Whatever
one makes of these diverse interpretations, with respect to this fundamental metaphysical
question it is important to keep in mind Kant’s transcendental idealism, which he himself
calls “a dualism” (CPR, A370). It is certainly an understatement to say that Kant’s transcen-
dental idealism, i. e. the distinction between appearances and things in themselves, is not
very popular among analytic philosophers of mind and cognitive scientists. The dominant
background assumption guiding philosophical and empirical investigations of mental phe-
nomena today is in general naturalistic, and, in particular, involves a commitment to some
(either weak or strong) version of ontological physicalism. Current theories are formulated
within a completely different paradigm from Kant’s theory. Thus, if the question is whether
Kant’s original transcendental account of the mind has any bearing on contemporary sci-
enti�c investigations of the mind, then the answer would likely be no: but it nevertheless
seems to be one of the most interesting alternative paradigms of thinking about the mind,
especially given the explanatory shortcomings of physicalims (cf. the contrastive discussion
of these paradigms e. g. in Newen, Vogeley 2008). But to simply ignore Kant’s position
on the basis of his anti-empiricist stance would be much too quick, for it is not necessary
to adopt Kant’s general epistemological paradigm in order to appreciate that many of his
speci�c claims are very much alive today. This is partly because he discovered important
features of the mind that any satisfactory theory of mental phenomena must respect and
take into account. In this paper, we would therefore like to bracket Kant’s transcendental
idealism, and instead discuss speci�c Kantian claims about the mind and evaluate whether
close equivalents of these claims feature in contemporary debates in cognitive science. This
leaves room for the view that Kant’s work is an important source of some modern ideas,
and may even inspire some modi�cations of modern theories. Given that we are setting
aside some central aspects of his epistemological framework, we cannot claim to offer a
thorough exegetical perspective, but we nevertheless aim to shed new light on some Kan-
tian claims. This approach is also motivated by the fact that Kant never formulated a full-
�edged philosophy of mind, such that what he says about these speci�c topics is scattered
throughout his work, always in the service of another project, e. g. the investigation of the
foundations and limits of knowledge. There has been huge progress since Brook’s publica-
tion on various fronts. Needless to say, cognitive science has discovered many interesting
phenomena and produced numerous theories about a vast range of mental phenomena. But,
although Kant’s views haven’t changed (of course), philosophers have proposed many new
and often surprising interpretations of his views based on his publications. Thus, we take
the questions of how Brook’s assessment fares today and, more speci�cally, how speci�c
topics discussed by Kant are treated today to be relevant and interesting.
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The issues that we intend to pick up in this paper are the following:

(1) Kant is often associated with ‘conceptualism’ about perception, i. e. the claim that
perceiving involves the application of concepts (McDowell 1994). This is interesting
for two reasons. First, this apparently intimate interrelation between percepts and
concepts is central to the contemporary debate on ‘cognitive penetration’ (Stokes 2013).
Secondly, it has recently been argued that Kant should be interpreted as defending
what is nowadays called non-conceptual content with respect to perceptual experience
(Hanna 2005).

(2) Kant famously claims that for a mental representation to be something for me it has to
be possible for the ‘I think’ to accompany that representation. Proponents of the higher-
order theory of consciousness often mention Kant as an inspiration for their theories
(Gennaro 2004), but analysis of Kant’s claim suggests that taking it to amount to a
higher-order account is questionable. However, we intend to show that his fragment
of a theory can be developed into an interesting alternative to present-day versions of
representationalism (e. g. Tye 1995; Rosenthal 2005).

(3) A related claim is that object representations presuppose the contribution of intrinsic
features of the mind, i. e. a faculty of spontaneity, which structures and regulates sensual
input. It is interesting to note that neuroscientists have recently drawn a connection
between their investigations of certain features of brain activity (e. g. chaotic bursts of
self-generated neural activity on the one hand, and resting state activity on the other)
and Kant’s notion of spontaneity (Hanna & Thompson 2003; Northoff 2012). We will
critically evaluate these claims.

(4) Kant’s claim that we cannot understand organisms with mental capacities by mere
mechanistic explanation, but must instead invoke teleological explanations has been
explicitly picked up by Francisco Varela, in his elaboration of what has since been
called “autopoietic enactivism” (Weber & Varela 2002; Hutto & Myin 2013), a striving
new philosophical paradigm in cognitive science. This connection is interesting with
respect to the project of naturalizing the mind, and will be discussed at the end of the
paper.

1. The role of concepts in Kant’s philosophy

1.1. Non-conceptual content

When he claims that Kant is the godfather of cognitive science, Brook appeals to Kant’s
thesis of an intimate connection between percepts and concepts, a thesis that has been taken
up in cognitive science. Mole (forthcoming) suggests that Kant’s claim that perceptual
experiences of objects in the world involve a complex interaction between (the spontaneous
application of) concepts and (passively received) sensual input can be translated into the
recent debate about cognitive penetrability. Mole suggests that “the sort of interpenetration
of perception and cognition” important in this latter debate

underpins an important Kantian insight: that the world as we perceptually encounter it may be
intelligible to us partly because the constraints of intelligibility play a role in determining the form
of that very encounter. (Mole, forthcoming)
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That is, according to a popular interpretation of Kant’s epistemology, spontaneity as our
capacity for intelligent thought is always already involved in the process of perceptual
uptake. This is re�ected in Brandom’s statement that

one of Kant’s epoch-making insights . . . is his recognition of the primacy of the propositional. . . ,
the claim that the fundamental unit of awareness or cognition, the minimum graspable, is the
judgement. (Brandom 2002, 510)

One question that may be raised is whether Kant defended a strong version of what
is now called “cognitive penetrability”. For, if Kant indeed claims that content is always
propositional, then the content of our perceptual experiences cannot be non-conceptual, i. e.
independent of (or impenetrable by) non-perceptual cognitive processes. As the discussion
below will reveal, an assessment of this issue is more dif�cult than Brandom’s unequivocal
quote above suggests, and Mole’s assessment also needs to be cashed out in a more
differentiated way.

First of all, Kant of course famously held that “thoughts without content are empty,
intuitions without concepts are blind” (CPR, A51/B75). In other words, “neither concepts
without intuition corresponding to them in some way nor intuition without concepts can
yield a cognition” (CPR, A50/B74). On the basis of this claim – that cognition always
rests on both passive receptivity of sensual information and on the active application of
concepts – most interpreters have concluded that Kant takes perceptual experience to
be conceptual through and through. Thus, it follows that there is no such thing as non-
conceptual perceptual content (McDowell 1994). But we should distinguish between what
counts as knowledge and what counts as conscious experience. Even though the former may
be conceptual, it does not follow that all conscious experience must be conceptual. In this
vein, Hanna (2005) has argued that the situation is more complex, since Kant can be held
responsible for ‘conceptualism’ and also for the contrary position, ‘non-conceptualism’.
According to the latter position, perceptual content can simultaneously be non-conceptual
and cognitively signi�cant. Different creatures can represent the world in many ways, either
if they possess no conceptual capacities or if they are not able to apply the conceptual
capacities they have in a given situation. This point is usually attributed to Gareth Evans
(1982). In the context of perception, Evans and others have argued that our conscious
perceptual states are so rich in phenomenal character that we cannot possibly bring to bear
enough concepts to capture such states in all their richness. Furthermore, we can visually
discriminate many more colors and hues simultaneously visible in one situation than we
can recognize independently in different situations. This is called the �ne-grainedness
observation supporting the non-conceptuality claim of visual content (Raffman 1995). By
accepting non-conceptual content, it is also possible to ascribe perceptual experiences to
nonhuman animals and young infants who are either not yet or never to be in possession
of the relevant conceptual abilities.1 To what extent does Kant account for non-conceptual
content?

Although Kant clearly states that any cognition always involves the combination of
receptivity (sensibility) and spontaneity (see below), he also claims that something can
appear to us in intuition without any function of the understanding (“Verstand”) being
involved:

1 For further discussion of non-conceptual content, see Bermudez & Cohen (2008) and Gunther (2003).
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Objects can indeed appear to us without necessarily having to be related to functions of the
understanding. (CPR A89/B122)

One way to reconcile these two claims is to distinguish understanding (“Verstand”) from
spontaneity (see also Kitcher 1990): “Verstand” is de�ned as the ability to conceptualize,
and is thus clearly a conceptual ability. But spontaneity is a more general notion, as we will
see below, and can be characterized as the general ability of uni�cation (“Synthesis”). Even
an appearance of an object without concepts being involved (what Kant calls the given
manifold) needs some (minimal) uni�cation of material by our senses. Thus, in line with
Robert Hanna’s interpretation, we can read Kant such that there is a possibility for non-
conceptual content in intuition that, whilst not involving concepts, nevertheless involves a
low-level uni�cation (“synthesis”). In a footnote (CPR, B160/161), Kant seems to describe
just this case of non-conceptual synthesis:

Space, represented as object (as is really required in geometry), contains more than the mere form
of intuition, namely the comprehension of the manifold given in accordance with the form of
sensibility in an intuitive representation, so that the form of intuition merely gives the manifold, but
the formal intuition gives unity of the representation. In the Aesthetic I ascribed this unity merely
to sensibility, only in order to note that it precedes all concepts, though to be sure it presupposes a
synthesis, which does not belong to the senses but through which all concepts of space and time
�rst become possible. For since through it (as the understanding determines the sensibility) space
or time are �rst given as intuitions, the unity of this a priori intuition belongs to space and time
and not to the concept of the understanding.

Hanna argues that Kant allows for the non-conceptuality of an appearance, and attempts to
provide a general positive characterization of non-conceptual content by relying on Kant’s
analysis of the structure of perceptual experience, which he locates in Kant’s theory of the
forms of intuition, namely, our representations of space and time, which are supposed to
“constitutively explain non-conceptual content” (Hanna 2005, 278). More precisely: “Non-
conceptual content is nothing but cognitive content that is essentially structured by our a
priori representations of phenomenal space and time” (ibid.). In short, with respect to the
quote above, it can be said that spatiotemporal structure or form of intuition organizes and
pre-formats all perceptual content and locates perceived objects in space and time:

The forms of intuition constitute non-conceptual content by introducing designated intrinsic
phenomenal spatial or temporal structures into all human or non-human sensibility, whose speci�c
cognitive-semantic function it is to determine the empirical representation of individual material
objects in real empirical space and real empirical time, by uniquely locating those objects. (Hanna
2005, 282)

If Hanna’s analysis is correct, then the predominant interpretation of Kant’s theory of
perception proposed by McDowell and others seems far too simple, and perhaps even
wrong. Of course, it remains true that, for Kant, both intuition and concept are necessary
for knowledge, but to have a conscious experience it seems suf�cient to have an intuition
that involves non-conceptual content structured acc. to space and time. According to this
interpretation, it does not follow that all our perceptual experience is conceptual through
and through, since we can have non-conceptual appearances. These can be characterized
in modern terminology as conscious perceptual experiences. This general line of argument
can be further supported by looking at Kant’s characterization of aesthetic experience.
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1.2. Aesthetic experience can be non-conceptual

In his discussion of the features of aesthetic experience and appreciation, in the Critique
of Judgment, Kant analyzes our judgment “x is beautiful”. Re�ective judgments occur
when we are intentionally directed at a speci�c object, either perceiving it or imagining it,
and try to bring it under a speci�c concept, yet lack the concept needed in this situation.
When we come to know something, the faculty of understanding provides a concept,
which we can ascribe as a predicate to an object by judging, for instance, that “this is a
car”. But if we do not yet know the concept under which we could subsume the object
in question, then our faculty of re�ective judgment comes into play by looking for a
general term that would help to classify what we imagine or perceive. In this process, the
faculty of understanding (being responsible for concepts) and the faculty of imagination
(being responsible for producing a uni�ed intuition out of a given sensory input) may
spontaneously work in full harmony. Imagination and understanding working together to
constitute knowledge may then establish a state of “free play”. The imagination is not
constrained by a concept, but the uni�ed representations it produces are not chaotic. We
simply represent something imaginatively or perceptually without possessing a concept that
would enable us to conceptualize it. Since this is, according to Kant, a state we appreciate,
we are prompted to judge that the object or whatever is represented, which we are currently
unable to classify with any speci�c concept, is beautiful. But we do not thereby recognize
a property of the object, i. e. the judgment “x is beautiful” merely has the same form
as a predicative judgment. What really happens, according to Kant, is that we judge
our representation with respect to our current state of mind: we appreciate the free play
of imagination and understanding for which we hold the represented object responsible
(see Allison 2001 for details and discussion). The upshot of this brief characterization
is that the conscious experience we enjoy in such a state has content, and presents an
object of some sort, but since in this state of aesthetic appreciation we lack the concept
to properly determine the object, the content of this representation must be characterized
as non-conceptual. This is an additional way in which one can argue in favor of non-
conceptual content within Kant’s framework. Now, if Kant can allow for non-conceptual
perceptual content in principle, then the dominant interpretation of Kant’s view that every
experience is conceptual associated with McDowell is wrong, and offers a far too simplistic
picture. Brandom’s assessment of Kant’s view as one that asserts the overall primacy of
the propositional with respect to awareness is then unjusti�ed.

1.3 Clarifying the role of cognitive penetration in Kant’s work

Let us now examine a further modern claim associated with Kant, i. e. the claim that
perception is “cognitively penetrated.” As mentioned above, Mole (forthcoming) interprets
Kant as saying that perception is always so penetrated. This contradicts the result of the
foregoing sections, namely that Kant allows for nonconceptual representational content of
experience. Thus, we need a quali�cation of Mole’s general claim.

We can take a �rst shot at de�ning cognitive penetration by relying on the opposite
notion. According to Macpherson,

perceptual experience is cognitively impenetrable if it is not possible for two subjects (or one
subject at different times) to have two different experiences on account of a difference in their
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cognitive systems which makes this difference intelligible when certain facts about the case are
held �xed, namely, the nature of the proximal stimulus on the sensory organ, the state of the
sensory organ, and the location of attentional focus of the subject. (MacPherson 2012, 29)

To formulate this in positive terms, a case of cognitive penetration of a perceptual expe-
rience demands that, assuming a �xed sensory input, attentional focus, and state of the
sensory organ, our experience is modi�ed by the in�uence of a cognitive state (or process)
like belief, desire etc., compared to a perceptual experience without any intervening cog-
nitive states (or with different intervening cognitive states). It is important for cognitive
penetration that the perceptual experience is modi�ed, not the judgment based on this
experience.

The cognitive penetration debate in the last two decades has focused on the claim that
perceptual experiences, more precisely early perceptual processes, are always cognitively
impenetrable (Fodor 1983; Pylyshyn 1999). To illustrate and argue for this claim, Fodor
and Pylyshyn rely on the Müller-Lyer illusion, according to which we perceive two straight
lines to be different in length even if we know (perhaps because we have measured them)
that the lines are of equal length. This view implies that although early perceptual processes
in�uence our beliefs and other cognitive states through bottom-up processing, there is no
top-down in�uence from beliefs and other cognitive states to these early visual processes.
The latter are characterized as forming a module which is informationally encapsulated
from, i. e. cannot be in�uenced by, cognitive states. This claim has been challenged recently
by a growing group of philosophers and cognitive scientists (e. g. MacPherson 2012;
Siegel 2012; Stokes 2013; Lupyan 2012). Given this background, the thesis about the
cognitive penetrability of perceptual experience is a modest claim, i. e. it says only that
perceptual experience is sometimes cognitively penetrated. It is not the claim that perceptual
experiences is always cognitively penetrated.

Concerning this modest understanding of cognitive penetration, it is clear but not as-
tonishing that Kant can be categorized as defending cognitive penetration. In the case of
perception-based knowledge, our perceptual experience of a city map as a city map is
shaped by concepts. Not only the judgment that this is a city map depends on concepts;
the activation of the concept of a city map also modi�es the perceptual experience. We can
ascribe to Kant the position that we would have a different experience when looking at the
same entity (the map) if we did not conceptualize it as a city map but e. g. as a modern
painting of brain structures (or if we had no concepts available). The disputed question
is whether, on Kant’s view, all perceptual experiences are cognitively penetrated. Is he
defending what we may call radical cognitive penetration?

In order to answer this question, we can refer directly to our earlier results. Cognitive
penetration demands the in�uence of a cognitive state on early perceptual processes (given
�xed background conditions, see above). If the relevant penetrating cognitive states are
narrowly de�ned as conceptual states, then Kant does not hold that all perceptual expe-
riences are cognitively penetrated, since we have seen that he allows for non-conceptual
experiences. But if we broaden the notion of penetrating cognitive states (see Vetter &
Newen 2015) to include any process of combination (“synthesis”), then Kant defends
radical cognitive penetration, because on his view all perceptual experiences involve a
process of combination; it is just that the act of combination need not always be executed
by the understanding.
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But defenders of cognitive impenetrability such as Pylyshyn allow that intra-perceptual
processes in a given module may involve processes of combination. Thus, to characterize
Kant as defending radical cognitive penetration on the basis of the role of “synthesis”
would be systematically inadequate, because it would undermine the original de�nition of
cognitive penetration.

To summarize the relation between Kant and cognitive science concerning the role of
concepts, we have argued 1. that Kant allows for non-conceptual experiences that involve
a process of non-conceptual synthesis, 2. that aesthetic experiences can be non-conceptual
according to Kant and give additional support for the �rst thesis, and 3. that we can readily
attribute to Kant the standard claim of cognitive penetration, but that it would be inadequate
to attribute a radical claim about the cognitive penetration of perceptual experience to him.

The next contemporary debate that shall be taken up and compared to Kant’s account
concerns the question of what marks the difference between those representations that are
consciously experienced and those that are not. What is the condition that the former meet
that the latter do not?

2. The mineness of conscious experiences

Before we turn to an analysis of Kant’s characterization of the mineness of conscious
experience, it will be useful to clarify the notion of subjective experience in contemporary
debates and the predominant approach to it, namely representationalism. A central discus-
sion in contemporary philosophy of mind concerns the difference between phenomenally
conscious and unconscious mental representations. In the last two decades, numerous pro-
posals have been formulated by both philosophers and empirical scientists, most notably
cognitive neuroscientists. The relevant sense of consciousness here is consciousness in the
sense of what Nagel called subjective character: “The fact that an organism has conscious
experience at all means, basically, that there is something it is like to be that organism”
(Nagel 1974, 436). A creature is phenomenally conscious if it has an experiential point of
view, i. e. if there is something that it is like, subjectively, to be that creature. A mental rep-
resentation may be regarded as phenomenally conscious if and only if there is something it
is like for an organism to be in that state (or to have the experiential state in question), i. e.
if the state is something for the organism. The mental representation is then supposed to
exhibit phenomenal character. Unconscious representations are those for which there is not
something that it is like for the organism. Typical examples of phenomenally conscious
experiences are sensations such as pain, and perceptual experiences (for instance visual
or auditory experiences). Typical examples of representations that are unconscious in this
sense are blindsight or priming (Marcel 1983). But there is also a debate about what is
sometimes called “cognitive phenomenology”, i. e. the question of whether there is also
something it is like to have propositional attitudes like beliefs (Bayne & Montague 2011).

2.1. Representationalisms

What is the condition that phenomenally conscious representations meet but unconscious
ones do not meet? Conceptual and empirical answers have been given to this question.
The dominant group of philosophical theories are versions of representationalism. Their
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core assumption is that phenomenal consciousness can be analysed in terms of the notion
of representation or intentionality, i. e. the mind’s capacity to be directed at something
or be about something. The different versions of this position then differ with respect to
how they take the notion of representation to play a central role in an explanation of the
subjective character of phenomenally conscious representations. For example, according
to Tye’s (1995) �rst-order representationalism, a mental representation is phenomenally
conscious if it has abstract, non-conceptual intentional content that is “poised”, i. e. avail-
able for further use by the conceptual system yielding beliefs and judgments. According to
higher-order versions of representationalism, this condition on �rst-order representations
is not suf�cient. Instead, a mental representation must itself be represented by yet another
representational state, for instance a thought, to the effect that ‘I am now having this repre-
sentation’ (Rosenthal 2005). To avoid the problems that arise from introducing this second
representation, a third version has been proposed, holding that a mental representation is
phenomenally conscious if it not only represents its object, for example the blue sky, but
also itself (Kriegel 2009). All these proposals have been discussed at length elsewhere
(Gennaro 2004).

Now, it is interesting to note that proponents of higher-order theories of phenomenal
consciousness, like Lycan, Rosenthal, and Gennaro, explicitly rely on Kant’s notion of
inner sense to explicate their idea that for one of my mental representations to be conscious
is for me to be conscious of that representation (e. g. Gennaro 2004, 3). So, the next step is
to see whether Kant’s (fragments of a) theory actually fall into the same category as these
views, or whether they can guide us in developing an alternative.

2.2. Kant on mineness

In Kant’s view, conscious representations only form a small subset of representations in
general. Among all representations, Kant distinguishes – in the form of a ‘progression’,
as he puts it – unconscious from conscious representations, and among the latter between
merely subjective and objective representations:

The genus is representation in general (repraesentatio). Under it stands the representation with
consciousness (perceptio). A perception that refers to the subject as a modi�cation of its state
is a sensation (sensatio); an objective perception is a cognition (cognitio). The latter is either an
intuition or a concept (intuitus vel conceptus). (CPR, B376f )

What, in Kant’s view, marks the difference between conscious and unconscious represen-
tations? His central and famous claim is that

the I think must be able to accompany all my representations; for otherwise something would be
represented in me that could not be thought at all, which is as much as to say that the representation
would either be impossible or else at least be nothing for me. (ibid., B131)

If a mental representation cannot possibly be accompanied by the ‘I think’, then there is
nothing it is like for me to have it, according to Kant. This may happen for two different
reasons. First of all, a representation is impossible if it is self-contradictory, i. e. if it cannot
be thought at all. In this case, it remains “nothing for me” for logical reasons. Thus, it is
impossible for me to form a representation of a circular triangle. Secondly, a representation
can also be nothing for me for reasons that have nothing to do with its content, namely for
cognitive reasons. Obscure representations remain unconscious because I cannot even know
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that I have them. So-called subliminal perceptions, as we know them from patients with
blindsight or from priming experiments, are a good candidate for obscure representations.
Although they do not reach the threshold of conscious experience, they do have behavioural
effects within the subject’s total mental economy. Kant allows for an “immense” area of
such obscure unconscious mental representations in his Anthropology (Kant 2007, cf. Kant
AA VII, § 5, 135f).

Obscure representations are contrasted with “clear” representations. These can be ac-
companied by the ‘I think’ and can consequently be something for me. A representation is
“clear” insofar I am conscious of its content and can distinguish it from other representa-
tions (cf. CPR, B415n.). The ‘I think’ functions as an act or a process which presupposes
sensory (or other) representations given in inner sense, which in turn depend, in order to
become conscious (something for the subject), on the execution of this act. So this is a
kind of mutual dependence, since the latter would “not take place” if no “material” in inner
sense was presented (CPR, B422n.).

What’s important here is that the ‘I think’ – the unity of apperception – understood as an
“act” is contrasted with “inner sense”, the general capacity to have representations at all and
become aware of them (ibid., B153). All representations, stemming from the outer senses,
the imagination, dreams etc., are contained in inner sense, and ordered in accordance
with temporal relations. According to Kant, inner sense presents a given “manifold” of
obscure representations “without spontaneity” (ibid., B68). This manifold is constituted
by such obscure representations that are not yet clearly distinguished from one another.
They can be apprehended and thus be clearly distinguished from each other, i. e. they can
be made conscious. But they only possess the possibility of becoming conscious. This
requires a spontaneous activity on the part of the subject called “self-affection” (ibid.,
B67ff, B153ff). That is, the subject of experience can affect itself, i. e. its inner sense. What
is interesting here is that, according to Kant, “attention” is an example of such an act of
self-affection (ibid., 156f n.): attention clearly sorts out the sweeping representations from
each other and combines some of them in the unity of a thought. In this case, our sensibility
is affected by our spontaneity or understanding. Such an act of self-affection can thereby
illuminate the contents of (and the differences among) various representations, and order
them in speci�c (e. g. temporal) relations. In short, the inner sense, which is also called
the “passive subject” (ibid., B153), is affected by the “faculty for becoming conscious of
oneself” by apprehending that “which lies in the mind” (ibid., B68). This spontaneous
self-consciousness, represented by the ‘I think’, cannot produce representations itself,
since it depends on material from the various forms of sensibility given in inner sense.
But it is through attentional focus that we can become conscious of a representation by
clearly apprehending its content. Obviously, these aspects of Kant’s philosophy need to
be elaborated in much more detail, but for reasons of space, this sketch must suf�ce
(see Nakano 2011, Pippin 1987 for details). The result is a threefold distinction between
representations that are accompanied by the ‘I think’, those which merely can be so
accompanied, and those which cannot be so accompanied.
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2.3. Kant and the Global Workspace: an analogy

It is tempting to compare Kant’s classi�cation with the threefold distinction between un-
conscious, pre-conscious and conscious representations proposed by Dehaene et al. (2006).
The central idea of their neuro-functionalist model of consciousness, the so-called global
workspace, is that the function of consciousness is to make integrated information globally
available for the control of action and for verbal report (Baars 1988). Dehaene’s team has
developed Baars’ purely functional model further with respect to its neural implementation
in the brain, suggesting that the workspace comprises structures in the prefrontal cortex and
in general frontal areas of the brain, which are often associated with cognitive functions.
The �rst condition for a representations’ being conscious is that the object stimulus must
mobilize excitatory neurons with long-range connections across the cortex, and thus be able
to support global activity in the brain. This neural �ring supporting any conscious object
representation must reach a minimal strength. At any moment, many object representations
compete for access to consciousness but only some can be consciously experienced at any
given moment. On the neural level, the respective neural correlates of these representations
likewise compete for access to the global workspace. The relevant �lter is attention, which,
according to this theory, is a necessary condition for conscious experience, such that we
are only aware of what we attend to. This of course seriously restricts the capacity of
consciousness to the capacity of attention. This point is the subject of ongoing debate,
since critics argue that the capacity of consciousness “over�ows” the capacity of attention
and thus for cognitive access and report (Block 2011).

Within Dehaene’s model, this leads to a threefold distinction among neural representa-
tions: (a) Representations in the focus of attention, and whose underlying neural activation
exhibits the relevant strength, are integrated into the global workspace and count as con-
scious. (b) By contrast, representations outside the focus of attention whose underlying
neural activation has nevertheless reached the minimum strength are called pre-conscious.
These are neither something for the subject nor cognitively accessible for use in reason-
ing or speech. But a shift of attention may integrate such representations into the global
workspace and thereby make them conscious. (c) Finally, representations whose underlying
neural activations lack the relevant strength eventually fade out and cannot be ampli�ed by
attention: these are and forever remain unconscious.

On Kant’s taxonomy, conscious representations that are something for me are the ones
we are conscious of, in virtue of being (possibly) accompanied by the ‘I think’: (a) A
representation actually accompanied by the ‘I think’ corresponds to a representation that
is integrated into the global workspace (via attention). This secures cognitive access to
this representation, which is consequently something for me. (b) What Dehaene calls pre-
conscious can be taken to be the set of representations that can be but are not actually
accompanied by the ‘I think’, i. e. representations which can be integrated into the global
workspace. (c) What counts as an unconscious representation in Kant’s theory – not
being possibly accompanied by the ‘I think’ – also counts as unconscious in Dehaene’s
framework. These are the representations that can never be integrated into the global
workspace. The interesting question is whether there is a match regarding the second group
of representations presented under the (b) category.

Pre-conscious representations are not currently cognitively accessed, yet are accessible in
principle. However, in Kant’s framework, this is not so clear cut. According to Heidemann’s
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(2012) helpful analysis, these representations are “clear” yet merely “indistinct” (but not
“obscure” in Leibniz’s sense), in contrast with the clear and “distinct” representations that
are accompanied by the ‘I think’. Heidemann argues that Kant’s distinction between distinct
and indistinct representations is orthogonal to the distinction between sensibility and
understanding. More speci�cally, on his reading of Kant, “clear and distinct representations
are conscious simpliciter whereas clear but indistinct representations are conscious by
degrees”. More speci�cally, “indistinct representations [. . .] are both unconscious by
degrees and conscious by degrees” (ibid., 50). These latter representations are cognitively
accessible, since it is possible for the ‘I think’ to accompany them, and this possibility
alone ensures cognitive access. Thus, since Kant allows for representations “that are not
per se thought by the ‘I think’” (ibid.), i. e. representations that we are not explicitly aware
of, he seems to make a distinction between conscious experiences that are phenomenal
and cognitively accessed, and experiences (or rather, representations) that are only possibly
accessible. On Kant’s view, then, for representations to be my representations, they need
not be representations I am conscious of. This seems to contrast with Rosenthal’s higher-
order theory, and to be more in line with Block’s (2011) conception of phenomenal
representations that are something for me, yet only accessible under certain circumstances
(cf. Schlicht 2012).

Heidemann draws a connection between this aspect of Kant’s theory and the possibil-
ity of non-conceptual representations, such that indistinct intuitional representations are
non-conceptual. According to Heidemann’s reading of Kant, there are aspects of human
cognition that are neither rational nor conceptual. As an example, Heidemann mentions

phenomenal consciousness. A person perceiving a rainbow might not be distinctly aware of a
certain color; but by means of the “I think” she can bring to her mind or become self-conscious
that she herself sees this particular color shade although she might not be able to conceptualize
what it is like to see it. (ibid., 57)

Thus, it seems that although we can match Dehaene’s thoroughly empirical threefold
taxonomy of conscious, pre-conscious, and unconscious representations to Kant’s threefold
taxonomy, there is room for debate whether the representations that are not currently, but
can be accompanied by the ‘I think’ count as being something for the subject or not. This
is due to Kant’s relatively weak condition of mere possible accompaniment by the ‘I think’.
Yet, even in Kant’s model, this merely logical representation has an empirical correlate, my
uni�ed phenomenal experience. The unity of consciousness is closely associated with the ‘I
think’, of course, and the following section investigates this connection and the possibility
of this leading the way towards an alternative to the various versions of representationalism,
especially the higher-order theory of consciousness.

2.4. Consciousness and Integration

Kant is famous for having stressed unity as a central feature of conscious experience.
Indeed, according to Brook (2007), Kant took this to be the most important feature of con-
sciousness. Another way of saying that it has to be possible for the ‘I think’ to accompany
all my representations is to say that it must be possible for a manifold of diverse represen-
tations to be contained in one and the same consciousness, since otherwise “they would
not altogether be my representations” (CPR B132), i. e. there would not be something that
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it is like for me to have them. But in Kant’s parlance, this is equivalent to saying that a
mental representation is conscious if it is integrated into the one global representation
we experience, along with other representations that make up its parts. There is only one
uni�ed global representation that makes up my total state of consciousness at any moment
(see Brook 1994, 80ff). In Kant’s theory, the empirical phenomenal unity of consciousness,
i. e. the one we experience, is due to the transcendental unity of apperception, as signi�ed
by the ‘I think’ from which all empirical unity emanates. Nevertheless, the synthesizing
act ‘I think’, understood as integration, does not refer to an ontological entity that can be
said to exist (or take place) independently of given sensory input: “without any empirical
representation, which provides the material for thinking, the act I think would not take place
. . .” (B422n.). Consequently, in an analysis of the ‘I think’, it is wrongheaded to look for an
ontological entity; this becomes clearer if we simply translate the accompaniment by the ‘I
think’ as the integration into the unity of consciousness. Relatedly, the self-consciousness
that is made possible via a conscious representation is not a consciousness of self as object,
but as subject: When I am consciously seeing the blue sky, then the representation of the
sky is conscious in virtue of being integrated into the global representation I am enjoying
right now, and thus in virtue of being accompanied by the ‘I think’. If a representation
is not so integrated, then it is nothing for me – it remains unconscious. If it wasn’t for
the spontaneous act of synthesis (or integration), a disorganized “swarm of appearances”
(B134) could “�ll up our soul” (A111) and produce as “multi-coloured, diverse a self”
as there are representations. Thus, our experience is only one, since all my conscious
representations belong to (are integrated into) the same consciousness in virtue of an act of
integration or binding, performed by the subject’s power of understanding.2 In this way,
the experienced unity of consciousness and the ‘experiencable’ unity of self are intimately
related.

In current debates, many theories are versions of representationalism (e. g. Tye 1995;
Rosenthal 2004), according to which a certain form of content or representational relation
is held responsible for the difference between conscious and unconscious representations.
Opponents of such views (e. g. Vosgerau et al. 2008) may hold that although conscious
experiences in general represent something or other, it is not because of some represen-
tational relation that they are phenomenally conscious (or exhibit subjective character).
Proponents of such alternative theories deny that any speci�c content is constitutive of a
conscious experience. Rather, it is some process or other that makes the important differ-
ence between a conscious and an unconscious representation (cf. Marchi & Newen 2015).
Various alternative processes could be responsible for the difference between phenomenally
conscious and unconscious representations. For example, a currently popular proposal is
that it is relevant whether the mental representation is integrated in the right way into a
global representation, i. e. if it is an element or modi�cation of a much more encompassing
conscious state. For example, Searle (1992) and Bayne (2010) emphasize ‘phenomenal
unity’ as an important feature of consciousness. A representation of something red does

2 Recently, Bayne (2010) also defended a version of Kant’s claim that we always enjoy one single uni�ed experi-
ence. Bayne distinguishes between various forms of unity pertaining to consciousness, for example access unity
and representational unity, but argues that these can all break down under certain conditions, e. g. in split-brain
patients, except the phenomenal unity of conscious experience. Our phenomenal experience is always uni�ed,
consisting of visual, auditory and other perceptions, sensations, thoughts, and memories.
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not become conscious individually, but always in concert with other representations in a
uni�ed way. In the same vein, Van Gulick (2004) suggests that

transforming a non-conscious state into a conscious one is a process of recruiting it into a globally
integrated complex whose organization and intentional content embodies a heightened degree of
re�exive self-awareness. (Van Gulick 2006, 24)

In other words,

the transformation from unconscious to conscious state is not a matter of merely directing a separate
and distinct meta-state onto the lower-order state but of ‘recruiting’ it into the globally integrated
state that is the momentary realization of the agent’s shifting transient conscious awareness. (Van
Gulick 2004, 76f.)

On such a view, a mental representation is phenomenally conscious if it modi�es (at
any given time) the complex (or cluster) forming the single global representation or
momentary “total state of consciousness” of a subject interacting with her environment
(Bayne & Chalmers, 2003). If a representation is not integrated in this way (like, for
instance, the visual representation of a blindsight-patient), then it remains unconscious
(Weiskrantz 1986). The central idea is that the conscious experiencing self enjoys one
uni�ed global mental representation made up of many elements, some of which are stable
and invariant, while others are constantly changing in virtue of the interaction of the whole
organism with objects and events in the environment. A virtue of this approach is that it
can accommodate the observation that any single mental representation, such as visually
representing the blue sky, is always only a modi�cation of a much bigger overall conscious
state of an experiencing organism; the visual experience of the blue sky does not become
conscious in complete isolation. Another virtue of this theory is that integration as a process
can be characterized in purely functional terms, and can in principle be realized by neural
mechanisms in the brain. Consequently, several empirical accounts support this general
idea. For example, both Engel and Singer (1999) and Metzinger (1995) propose that neural
oscillations in the frequency range of 40Hz might be responsible for the binding of various
elements to a uni�ed representation on multiple levels of complexity, from the uni�cation
of elements to an object to the uni�cation of representations into a global representation.
This is just a selection of theories that make use of the process of integration, and for
reasons of space, we abstain from discussing more: the general point will suf�ce for
present purposes.3

Having outlined these approaches alongside Kant’s, one can easily see that Kant’s
account of what it takes for a mental representation to be something for me is very different
from the higher-order theories on offer. As mentioned above, proponents of higher-order
accounts such as Gennaro and Rosenthal often refer to Kant when they introduce their
theories. Yet Kant does not envisage an account along the lines of the higher-order theory,
because he does not think that a representational relation between a target representation
(of the blue sky say) and a separate representation is responsible for the former being

3 It is important to note that the process of integration is especially popular in empirical approaches to consciousness.
For example, Edelman and Tononi (2000) postulate a globally integrated state as the substrate of consciousness and
subjectivity. Damasio (1999) attempts to integrate what he calls ‘the sense of self’ into the uni�ed phenomenally
conscious experience, by alluding to structures in the brain that monitor and regulate the overall state of the
organism for which there is something that it is like to have a given experience.
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conscious. The ‘I think’ does not represent the representation of the blue sky when it
accompanies it. Understood in the sense of integration, it means that the representation
of the blue sky is conscious in virtue of its being integrated into the global representation
of the experiencing subject. So Kant’s approach is much closer in spirit to integration
theories, as put forward by Van Gulick and others. This is important, because Kant’s theory
is therefore not prone to all the objections against higher-order accounts. It remains to be
seen how to �ll in the details of an account that retains Kant’s insights but moves beyond
his transcendental background theory.

3. Spontaneity of Mind and Brain

3.1. Neural correlates of consciousness

One of the most extensive research programs in contemporary cognitive neuroscience is
the search for the neural correlate of consciousness (Metzinger 2000). The neural correlate
of consciousness (ncc for short) is usually “de�ned as the minimal neuronal mechanisms
jointly suf�cient for any one speci�c conscious percept” (Tononi & Koch 2008, 239). The
idea is to identify the neural mechanisms (areas, processes or kinds of neurons) that can
help distinguish a conscious sensation of pain from a conscious perception of seeing the
blue sky, say. Although there has been impressive progress in this area over the last twenty
years, the idea faces ongoing problems and shortcomings.

Given the de�nition above, many researchers have supposed that the right place to search
for the neural correlates of consciousness is the cortex (e. g. LeDoux 1999; Craig 2009;
Lamme 2006). Indeed, the various suggestions in the literature point to a central role of
the larger thalamo-cortical system. Part of the idea is that consciousness is made up of
conscious units – units for vision, for auditory experiences, for tactile experiences and so
on – and that “all the different aspects of consciousness [. . .] employ a basic common
mechanism or perhaps, a few such mechanisms” (Crick and Koch 1990, 277). Searle
(2005, 154ff.) has criticized this approach, since it neglects the fact that the participants
(human beings, monkeys or whatever) in the relevant experiments are always already
conscious, albeit in a much more basic sense than the phenomenal sense associated with a
speci�c conscious experience (of seeing the blue sky, say). That is, when the alleged neural
correlate of seeing the blue sky is activated, the state of the organism does not change
from unconscious to conscious. Rather, the overall state of the organism (that was already
conscious before) is merely modi�ed in a certain way.

A distinction between the core ncc and the total ncc of a given sensation can help to
clarify this confusion. No researcher believes that activity in the fusiform face area, say,
which has been supposed to be the ncc for face perception and recognition, is suf�cient all
by itself for a perceptual experience as of a face. Rather, this activity must be embedded
in and suitably connected to the rest of the total ncc of this perceptual experience. That’s
where the notion of integration as elaborated above comes in.

The crucial question, of course, is how to identify the structures constituting the total
ncc and differentiate the various functional contributions of its elements to the total uni�ed
state of consciousness at a given time (Bayne & Chalmers 2003). One important piece of
evidence that speaks against the corticocentrism associated with the search for the core ncc
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stems from children with hydranencephaly, whose cortex is absorbed and replaced with
cerebrospinal �uid. In these children, the remaining pieces of cortex are also disconnected
from the thalamus, which is supposed to play a central role with respect to conscious
experiences. While such patients do not enjoy any perceptual experiences whatsoever –
be they visual, auditory or in other modalities – they are not completely unconscious. On
the contrary, they show signs of being awake and alert, and also exhibit strong emotional
responses to familiar stimuli (Shewmon, Holmse & Byrne 1999). Merker (2007) argues
that such patients are deprived of certain pieces of information, but not of consciousness;
on the basis of such patients, he concludes that consciousness as such is not generated
by structures in the cortex but instead is generated subcortically. Solms (2014), agreeing
with Merker, argues that this approach goes back at least to Moruzzi and Magoun (1949)
who trace the origin of consciousness back to activation of the upper brainstem (see also
Damasio 1999). Lesions in the upper brainstem lead to coma and other conditions of
unconsciousness. In Damasio’s terms, patients with a lesioned brainstem lose wakefulness,
and consequently also mind and self (Damasio 2011, 234). A corresponding lesion in the
cortex with preserved brainstem may lead to locked-in syndrome, in which the patients are
not unconscious, but conscious yet paralyzed (ibid.). In general, this research supports the
notion that the necessary conditions for consciousness as such in the brain are to be found
in evolutionarily older regions, which are widespread in the animal kingdom.

To specify further the notion of a total ncc, some researchers have recently drawn
an important distinction between stimulus-driven (or extrinsic) neural activity and self-
generated (or intrinsic) brain activity (Hanna & Thompson 2003; Northoff 2012; 2013;
Fazelpour & Thompson 2015). The former can be de�ned as the neural activity that occurs
in response to the organism’s interaction with the world or speci�c stimuli, while the latter
“occurs prior to the onset of extrinsic stimuli that form the basis for the subsequent contents
of consciousness” (Northoff 2013, 726). While the intrinsic neural activity cannot therefore
be considered a suf�cient condition of consciousness, it seems that it can predict or at least
modulate the neural, phenomenal, and behavioural effects of subsequent stimuli (Northoff
et al. 2010; Sadaghiani et al. 2010). The authors mentioned above have associated this
intrinsic activity of the brain (to be determined more speci�cally below) with what they
independently call the “Kantian brain.” What do they mean by this, and to what extent is
the association justi�ed?

3.2. Functionalism, Enactivism and Dynamical Systems

As mentioned above, the dominant paradigm theory guiding research in philosophy of
mind and cognitive science has been a version of functionalism. A guiding assumption
of functionalism is that all mental information-processing functions can be realized by a
physical mechanism (presumably in the brain, but not necessarily limited to it). Thus, a
functionalist understanding of mental terms is typically complemented by a materialistic
view of the mechanisms executing these mental functions. Brook has argued that, given
his functionalist interpretation of Kant’s theory, “materialism �ts remarkably easy into his
overall theory” and that Kant’s “observations and inferences concerning synthesis, unity,
and self-awareness can quite easily be made to �t into materialist theories of mind” (Brook
1994, 15). This may seem surprising, given that the Kantian spontaneity of mind, properly
understood and explained below, seems incompatible with materialism (or physicalism).
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Allison, for example, is less optimistic. He argues that Brook’s functionalist-materialist
interpretation of Kant’s theory of the mind cannot be right, since, in Kant’s view,

cognition must be conceived as more than an elaborate information processing procedure, one
which begins with raw sensible input and ends with the relatively reliable products of the un-
derstanding (cognitions). [. . .] What is missing in such a picture of cognition (at least from the
Kantian perspective) is precisely its self-conscious, apperceptive character. (Allison 1996, 63)

Is there a way of incorporating the idea of spontaneity, associated with apperception, within
a broadly naturalist framework? What could an analogue notion from within contemporary
cognitive science be? While in the classical functionalist framework there does not seem to
be room for the kind of spontaneity that Kant attributed to the mind, Hanna and Thompson
(2003) and Fazelpour and Thompson (2015) argue that a different paradigm of cognitive
science, namely enactivist-embodied cognitive science, can accommodate Kant’s notion of
spontaneity much better.

Cognitive science has developed and undergone a paradigm shift from classical com-
puter-type functionalism to a thoroughly embodied and enactive cognitive science (e. g.
Varela et al. 1991, Thompson 2007, Chemero 2009). In this paradigm, the varieties of
cognition are not conceived of as instances of mere logical problem solving, where the
brain is conceived of as a computer with the mind as its software. Rather, it must be inter-
preted by taking into account the complex dynamical relationships of the brain to the body
and to the organism’s environment (Clark 1997). Enactivism comes in different varieties,
but the gist of this web of ideas is that brain activity alone is not suf�cient for cognition
and consciousness, since these phenomena are active achievements of whole organisms,
suitably situated in and coupled to (aspects) of their environment (Hutto & Myin 2013).

Thus, the brain is conceived of as a “complex, self-organised system with nonlinear
dynamics” (Singer 2013, 616), which is capable of spontaneously generating patterns of
activity that form the basis of mental phenomena. This spontaneous activity is sometimes
associated with the kind of spontaneity Kant had in mind. Hanna and Thompson under-
stand Kant’s notion of “spontaneity of consciousness” in terms of “its inner plasticity
and purposiveness” (2003, 133f.) which, in their view, has been completely neglected in
debates on consciousness, despite its importance:

We believe that subjective experience is partially constituted by its being at once underdetermined
or uncontrolled by external in�uences (inner plasticity), and also self-determining or self-control-
ling (inner purposiveness). It is this dual subjective sense of inner plasticity and inner purposiveness
that we mean to indicate with the term ‘spontaneity’ as applied to conscious experience. (Hanna
& Thompson 2003, 137)

In short, they argue that the notion of phenomenal consciousness that goes back to Nagel’s
(1974) description of there being “something it is like to be” a certain organism should
be complemented by there being “something it is like to do” (from the perspective of
an organism). This is in line with the central claim among enactivists that all cognitive
phenomena are active achievements. Thus, cashing out the spontaneity of consciousness,
they provide a list of four aspects:

the precise qualitative character of conscious states (1) is not determined by anything external to the
conscious subject; (2) is self-generated; (3) is not self-generated by a prior conscious intention; and
yet (4) can under some conditions be controlled by a conscious intention. (Hanna and Thompson
2003, 147)
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The enactive conception of an organism as a self-organizing and self-producing system
includes the mind as such a self-organizing and self-producing (sub-)system. Thompson
calls this the claim that ‘mind is life-like’ and ‘life is mind-like’, i. e. that there is continuity
yet different complexity among the organizational features of life and the organizational
features of mind (Thompson 2007, 128). The question is whether Hanna and Thomp-
son justi�ably associate (or reduce) Kant’s notion of spontaneity to the ‘intrinsic’ neural
mechanisms investigated by neuroscience.

They argue that multistable �gures, such as the Necker-cube or the famous duck-rabbit,
which admit of different interpretations or ways of seeing them, corroborate the notion
of the spontaneity of consciousness. The visual pattern importantly allows for different
alternatives, without determining which one is seen at any moment. Given that the stimulus
does not change, despite the changes in subjective experience, the latter must be treated as
an achievement or a performance of the perceiver. In that sense, the stimuli do not drive
the neural processing, but merely act “as boundary conditions on the autonomous (self-
organizing) processes of order formation in perception” (Hanna and Thompson 2003, 146).
These structuring processes occur unconsciously. Yet these examples merely indicate the
phenomenon of what we called “cognitive penetrability” above (in section 1).

Hanna and Thompson also allude to Kelso’s work on synergetics, according to which
neural activity exhibits a “chaotic dynamics called ‘intermittency’ [. . .] which corresponds
to a nearly periodic motion that is interrupted by occasional, irregular, and unpredictable
bursts” (Hanna & Thompson 2003, 152). In a state like this, the brain’s overall state
oscillates between regular and irregular chaotic behaviour. On this view, the switch from
one way of seeing a multistable �gure to another way of seeing it is an expression of
such chaotic bursts. They generalize this contribution of the ‘chaotic brain’ to all cases
of perception, since “every percept is potentially unstable” (ibid., 153) in this sense. It
is in this way that Hanna and Thompson intend ‘spontaneity’ to be understood. Before
we compare this to Kant’s notion of spontaneity, let us introduce a different notion of the
“Kantian brain”.

3.3. The brain’s resting state

In a number of writings, Northoff (2010; 2012; 2013) has associated Kant’s notion of
the spontaneity of mind with the brain’s intrinsic activity. But, in contrast to Hanna and
Thompson, he refers to the activity of the brain in the so-called “resting state” which
has also been associated with the brain’s “default mode network” (Buckner 2012). This
network comprises a number of related brain areas, known as the ‘cortical midline struc-
tures’. Although it seems clear that the resting state activations interact with the stimulus-
activations in the brain, the exact features of the resting state that are important here are
largely unknown. Northoff (2012, 357) claims that

this is where Kant’s view of the mind may become useful. What Kant described as the mind’s
intrinsic features, providing order and regularity to the extrinsic stimuli from the world, could be
attributed to the brain’s resting state and its intrinsic features. More speci�cally, the brain’s resting
state activity may structure and organise stimulus-induced activity in such a way that the latter can
be associated with consciousness, self, and spatiotemporal continuity.

Activations in the cortical midline structures (belonging to the default network) are highly
correlated with the presentation of self-related stimuli (in contrast to non-self speci�c
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ones) (see also Vogeley et al. 2001). Northoff combines this �nding with the observation
of high resting-state activity in these same regions, and tentatively concludes that self-
speci�city could be represented in resting state activity. The idea is that if self-speci�city is
an intrinsic feature of the resting state, and if it organizes the neural processing of extrinsic
stimuli, then this could be taken as an assignment of self-speci�city, with the effect that the
representations of the extrinsic stimuli “are ultimately experienced as part of one’s self”
(Northoff 2012, 358).

Yet, as Northoff also notes, activations in the cortical midline structures have also been
interpreted as a neural correlate of ‘mindreading’ or social cognition, i. e. our capacity for
understanding other people’s mental states, e. g. beliefs, desires, emotions etc. (Frith &
Frith 2000). This relativizes the �nding, in the sense that ascriptions of mental states to
oneself (self-related) and others (other-related) are importantly different in function and
signi�cance with respect to ensuing actions etc., such that activations in this network may
be taken as neutral with respect to this factor. This seems to be an open empirical question.

3.4. Kant on Spontaneity

Let’s look at Kant’s notion of spontaneity more closely, and see whether it can be associated
with the various notions of a Kantian brain just outlined. The result of Kant’s “revolution”
in epistemology is the assumption of a synthesizing-function of the mind (attributed to
the faculty of understanding), which is conceived of as the mind’s original contribution
to cognition. As is well known, in contrast to the passivity of receptivity, the function
of integration or synthesis is an essentially active, i. e. spontaneous achievement of the
mind. Yet although it plays a central role in Kant’s theory of the mind, this capacity to
organize and synthesize sensory stimuli in novel ways relative to those stimuli has not
proved popular among cognitive scientists and analytic philosophers of mind. This may
be partly due to the fact that recent philosophy of mind has focused on sensations and
their qualitative features, rather than on cognition in the sense of conceptual understanding.
More importantly, the paradigm view of cognition in the latter sense has been the classical
computational-representational view of the mind (Fodor 1975), in which there is no room
for the Kantian function of synthesis. Why is this so?

According to Kant, the object of cognition is not what is received via the senses, but the
product of an intellectual “combination”. It is a central assumption of his epistemological
project that

the combination (conjunctio) of a manifold in general can never come to us through the senses,
and therefore cannot already be contained in the pure form of sensible intuition; for it is an act of
the spontaneity of the power of representation, and, since one must call the latter understanding,
in distinction from sensibility, all combination, whether we are conscious of it or not, whether it
is a combination of the manifold of intuition or of several concepts, and in the �rst case either of
sensible or non-sensible intuition, is an action of the understanding, which we would designate
with the general title synthesis in order at the same time to draw attention to the fact that we can
represent nothing as combined in the object without having previously combined it ourselves, and
that among all representations combination is the only one that is not given through objects but
can be executed only by the subject itself, since it is an act of its self-activity. (CPR, B130f.)

Strictly speaking, the deduction, i. e. justi�cation of the categories (as having objective
reality) only applies for what Kant calls objective representations, namely, concepts and
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intuitions. In this context, he is not concerned with merely subjective representations like
sensations (CPR, B376). That is, he did not intend (or at least did not demonstrate) that the
categories are necessary for sensations and their qualities, presumably because they do not
claim to be objective and count as knowledge in the sense that the subsumption of sensual
input under concepts claims to be objective. This is in line with the contemporary notion
of ‘qualia’ as merely subjective and ineffable qualities of experience; in a functionalist
framework, qualia are not considered to be cognitively signi�cant. Indeed, it is this very
assumption that has led to famous objections against functionalism (Shoemaker 1975). Yet
one might argue that acts of synthesis that do not employ concepts apply to sensations after
all, such that every conscious experience, including aesthetic experience, involves some
kind of synthesis (in this case performed by the imagination). Since Kant was concerned
with thinking, the relevant combinations that he had in mind contain logical relations
among concepts (or among judgments). The execution of acts of synthesis performed by
the understanding is called thinking. The result of this process is a thought that can claim
to be objectively true (In the A-Edition, Kant of course outlines various forms of synthesis
performed by the imagination that do not lead to thoughts but to images). Therefore, it is
somewhat strange that Hanna and Thompson align Kant’s notion of spontaneity to chaotic
and irregular bursts of self-generated neural activity. In Kant’s theory, acts of spontaneity
are expressions of logical laws, and are supposed to provide regularity, not irregularity.
Since spontaneity is associated with regular synthesis, it cannot also be associated with
chaos and irregularity.

Similarly, Northoff’s suggestion that Kant’s notion of spontaneity should be identi�ed
with intrinsic resting state activity that precedes and modulates stimulus-driven neural
activity seems problematic as well: the connection between resting state activity and
spontaneity associated with synthesis seems unjusti�ed, since it has not been demonstrated
that the former is involved in some kind of synthesis process. What remains a possibility is
that the resting state provides a necessary background state that ensures self-reference but is
independent of any speci�c stimulus. Then it could be seen as the neural analogue of what,
in Kant’s theory, is the “transcendental” self: the source of spontaneity and all activities
of structuring. But this interpretation is in tension with the evidence that also associates
the resting state with mindreading abilities, i. e. the ascription of mental states to others.
Furthermore, since Kant leaves the speci�cation of the transcendental “I” completely
undetermined, such an analogy presupposes that we have a neural function whose role
remains totally underdetermined. But this is no longer true for the resting state. While
the identi�cation of an intrinsic resting state activity is by itself an important discovery in
cognitive neuroscience, we take it as an important task for future research to further clarify
and specify the function of this activity in the context of perception and cognition. Yet this
does not seem to illuminate Kant’s account of spontaneity in any way.

As we saw above, Thompson (2007) associates Kant’s notion of spontaneity with “inner
purposiveness”, which is not only a central notion of enactivism as developed by Varela et
al. (1991), but also of Kant’s philosophy of biology, namely his understanding of organisms.
Therefore, the last section will be devoted to the main ideas of Thompson’s “autopoietic
enactivism”, and to some important analogies with Kant’s philosophy of organisms as self-
organizing and self-producing systems.
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4. Mind, life, and autopoietic enactivism

In his Critique of Judgement, Kant formulates a philosophy of the organism that systemat-
ically appeals to teleological explanation, and situates this kind of explanation in relation
to mechanistic explanations in the natural sciences. Here, Kant conceives of organisms
as ‘self-organized’ and ‘self-producing’, i. e. autopoietic systems that cannot be explained
purely mechanistically, but which we have to ‘make intelligible’ by relying on teleological
principles that are not part of natural science but borrowed from practical contexts. He
discusses examples to demonstrate that animals exhibit a certain form or organization that,
if conceived merely as the result of blind mechanistic causal processes, appears completely
contingent. Yet, even if we have to assume that animals – as natural products – result from
such mechanisms, this explanation is insuf�cient for our understanding:

Since reason must be able to cognize the necessity in every form of a natural product if it would
understand the conditions connected with its generation, the contingency of their form with respect
to all empirical laws of nature in relation to reason is itself a ground for regarding their causality
as if it were possible only through reason; but this is then the capacity for acting in accordance
with ends (a will); and the object which is represented as possible only on this basis is represented
as possible only as an end. (Kant 1790, 370)

Based on this feature of reason, i. e. that it aims at the intelligibility of the organizational
features of organisms as being necessitated, Kant arrives at a conception of organisms
as “natural ends”. That is, Kant claims that organisms have to be conceived as natural
products and as ends at the same time, which looks like a contradiction, since the notion
of an ‘end’ or ‘purpose’ must be projected into nature but is not integral to it. Something
can either be a product of nature or a realization of an end or purpose, but not both at the
same time. So we borrow the notion of an ‘end’ from our practical context of producing
artefacts, and introduce it for the sake of our understanding of nature and of how organisms
generate.

When we produce an artefact like a watch, the idea of the product (in the designer)
precedes and guides the chain of effective causes that eventually produce the watch. In the
case of organisms, no such designer of nature can be introduced. As Kant says explicitly
in the quote above, and in many other places in the Critique of Judgement, it is only
regarded as if organisms were possible only through reason. Nowhere does he exclude the
possibility that in fact they are possible through mechanistic causes. Indeed, he takes it
to be impossible to prove that they cannot be the result of mechanistic causes. Thus, one
maxim of the power of judgment

indicates that I should always re�ect on them (i. e. events in material nature, TS) in accordance
with the principle of the mere mechanism of nature, and hence research the latter, so far as I can,
because if it is not made the basis for research then there can be no proper cognition of nature.
(Kant 1790, 387)

In contrast to mere mechanistic causality, organisms are supposed to exhibit a kind of
“circular causality” (Thompson 2007, 62), i. e. a causal dependence which goes two ways:
on the one hand, the features of the whole (organism) are determined by its parts (organs);
on the other hand, the local interactions of the parts (organs) are determined by the whole
(organism). Furthermore, in contrast to the watch, the parts of the organism, its organs,
produce themselves rather than being produced by an external power, and they arrange
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themselves in relation to each other. So, in contrast to the watchmaker, in the case of
organisms the guiding idea is not to be found outside the product (the watch), but within it
(the organism itself). Therefore,

an organized being is thus not a mere machine, for that has only a motive power, while the
organized being possesses in itself a formative power, and indeed one that it communicates to the
matter, which does not have it (it organizes the latter). (Kant 1790, 374)

Yet, when Kant declares the intrinsic purposiveness assumed in the teleological description
of the generation of organisms to be merely a regulative principle for our power of judge-
ment, he thereby claims that we cannot prove that organisms indeed exhibit this formative
power, since we cannot intuit it, which would be necessary in order to prove the objective
reality of the notion of a natural end. But since this is due to our cognitive closure, it can
neither be said that the generation of organisms is impossible by mere mechanisms (it may
well be possible although we may not �nd this intelligible), nor can it be demonstrated
that nature entails such a causality in relation to ends, a “technique of nature” (Kant 1790,
404): therefore, “the concept of that causality is a mere idea, to which one by no means
undertakes to concede reality, but uses only as a guideline for re�ection” (Kant 1790, 389).

In one of his latest publications, Thompson’s mentor and collaborator Francisco Varela
regards Kant’s position as important, because he had “developed the possibility of a third
way between a strong teleology and a brute materialism” (Weber & Varela 2002, 99).
Yet he also considers Kant’s position “unstable” and in need of revision “on the basis
of modern developments of biological research and thinking”. According to Weber and
Varela, Kant’s conception of an organism as a self-organized and self-producing being is
closely analogous to the de�nition of an organism in Varela’s own theory of “autopoiesis”.
On this view, biological autonomy and individuality lead to an “intrinsic teleology”, to the
effect that “organisms are subjects having purposes according to values encountered in the
making of their living” (ibid., 102). This, though, is the opposite of a reductionist program,
since it introduces subjectivity and value into biology.

The explanatory tool that Varela is thinking of (and which was missing in Kant’s time)
is a convincing empirical theory of self-organization and self-production. This is the theory
of autopoiesis (on which Thompson’s autopoietic enactivism is based):

An autopoietic system – the minimal living organization – is one that continuously produces the
components that specify it, while at the same time realizing it (the system) as a concrete unity in
space and time, which makes the network of production of components possible. (ibid., 115)

According to Weber and Varela (and Thompson agrees), the theory of autopoiesis as a
theory of living systems can help to naturalize Kant’s original theory of organisms as self-
organized and self-producing systems. The details of this account need not concern us here
(cf. Thompson 2007 and Schlicht 2011 for a critical evaluation of Thompson’s account).
Suf�ce it to say that Kant, though he did not have the explanatory tools of modern biology
and dynamical systems theory at his disposal, paved the way for this systematic alternative
that is not reductionist and does not lead to an appraisal of strong teleology in nature, as
Thomas Nagel (2013) has recently proposed.
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Conclusion

In this paper, we have investigated the possible bridges between some of Kant’s central
claims about consciousness, mental content, and functions of mind in general, and some
speci�c treatments of these topics in contemporary philosophy of mind and cognitive
science. Since Kant did not focus on developing a thorough account of all these aspects
of mind, the discussion in this paper should not be read as an exegetical exercise in a
narrow sense. Nevertheless, Kant discovered many important features of the mind that
are either still alive in contemporary debates, or have only recently been rediscovered.
We demonstrated in the �rst section that Kant can be understood as defending non-
conceptual representational content such that we cannot attribute to him (as has been done
occasionally) either the thesis of the primacy of the propositional for all mental phenomena,
or an extreme version of cognitive penetration according to which all mental phenomena
are shaped by conceptual knowledge. In the second section, we outlined striking parallels
between Kant’s view of the difference between conscious and unconscious representations
and the global workspace model of consciousness. Moreover, Kant’s original view can be
used as an inspiration for an alternative to the dominant versions of representationalism
with respect to phenomenal consciousness. While all existing versions of the latter make a
certain kind of content responsible for the difference between conscious and unconscious
representations, Kant’s view suggests an approach according to which a speci�c process
of integration is responsible for this difference. According to this alternative, the relevant
condition that marks the difference between conscious and unconscious representations
is a process of integration that is not only popular in various philosophical accounts, but
also extensively supported by cognitive neuroscience, e. g. the global workspace theory. In
the third section, we investigated recent interpretations of Kant’s notion of spontaneity in
terms of intrinsic or self-generated brain activity and found them wanting. Neither chaotic
bursts of neural activity nor the brain’s resting state seem the right candidates for a neural
implementation of what Kant identi�es as the mind’s spontaneity. Finally, the fourth section
outlined a strong connection between Kant’s theory of organisms and its naturalistic re-
appraisal in the theory of autopoiesis. In sum, once we set aside the fact that Kant’s general
transcendental approach to the mind is anti-empiricist, and turn our attention to speci�c
topics and claims regarding the mind, it turns out that there are many bridges connecting
Kant with contemporary cognitive science. But just as Brook highlights important Kantian
claims that have not been taken up by cognitive science, we have tried to demonstrate that
other mere putative links between Kant and cognitive science remain only apparent.4

4 We are very grateful for valuable comments by Andrew Brook on an earlier version of this paper. Tobias Schlicht
is supported by a research grant from the Volkswagen foundation.
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