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Introduction 

 
The scientific knowledge (mainly empirical) in “special sciences” 
(Fodor 1974) has increased enormously in the last decades. Still, 
the great scientific theories are missing. There is an important 
crisis in the theoretical physics. The problem is that there are two 
theories explaining different empirical phenomena, the 
microparticles and the macroparticles, in one world. Both theories 
have great empirical applications. However, nobody has linked 
Einstein’s general theory of relativity to the quantum mechanics. 
Everybody knows that the person who does this automatically gets 
the Nobel price. In biology, the situation is even worse: thus, 
Darwin's old theory remains the only “game in town”. Moreover, 
there is no definition of life, the main notion in biology. In the 
cognitive science (an area that appeared over three decades ago), 
there are actually great debates between the proponents of the main 
approaches like computationalism, connectionism or dynamical 
system approach. There is no “grand theory” accepted by the 
majority. For us, it seems that cognitive science is in a pre-
scientific period, in Kuhn’s terms. There is an enormous amount of 
knowledge in this area but no “grand theory”! Thus, although the 
scientific knowledge has increased so much in the last decades, the 
special sciences are in a crisis. Many paradoxes and unsolved 
problems have dominated science in general. Many researchers 
from various particular sciences are aware that “something” is 
missing, but nobody knows what exactly. If so much empirical 
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knowledge has been accumulated, why no “grand theory” has been 
discovered? Why actually there are great debates regarding 
essential concepts of these sciences? We believe all these problems 
were possible because all people (scientists and philosophers) have 
worked within a wrong framework since the Ancient period. As it 
is showed in Vacariu (2008), this wrong framework is the idea of 
the “universe” (or the “unicorn-world”, as it is called by Vacariu). 
Gabriel Vacariu argues that this unquestionable “universe” (the 
unicorn-world) does not exist. It is a creation of the human 
imagination. In that book, he provides arguments for the 
replacement of the unicorn-world with the epistemologically 
different worlds (EDWs). (See Chapter 1 and 2 of this book) If we 
want to reject many paradoxes and to solve some problems from 
all special sciences, then we have to accept this replacement. (See 
Chapter 1 of this book) 
 In the first part of that book (Vacariu 2008), we can find 
the grounds of the EDWs perspective that is an extension, within 
some limits, of the Kant's transcendental philosophy. In the second 
part, there are some applications of the EDWs perspective of some 
approaches, topics and notions from philosophy (of mind) and 
some special sciences like cognitive science and physics. This 
book continues such applications mainly in the cognitive 
neuroscience and physics. Chronologically, there is a temporal line 
regarding the appearance of different entities. After the Big Bang, 
the microparticles were the first entities that appear from plasma. 
The macroparticles appeared, billion years later, as planets and 
stars. On Earth, at least, life appeared approximately four billion 
years ago. According to Darwin’s theory, the human being is the 
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last result of the evolution of species. We start the analysis, from 
the EDWs perspective, of some approaches and perspectives that 
refer to these entities in opposition with the chronological 
appearance of entities, i.e., from human being (the mind, the brain 
and the body) to life and matter. The first two chapters introduce 
the EDWs perspective with large parts quoted from Vacariu 
(2008). Nevertheless, we introduce new elements like the views of 
the Llinas (neuroscience) and Frith (cognitive neuroscience). We 
notice the huge efforts made by some extremely competent people 
from cognitive science who, nevertheless, work in the wrong 
framework, the unicorn-world, in their attempt to solve the mind-
body issue and/or some related topics. Frith's view is quite close to 
the EDWs perspective, but obviously something is missing, because 
he works within the unicorn-world. We emphasize here that some of 
the approaches investigated in this book are quite close to the EDWs 
perspective but because they are constructed within the unicorn-
world, their main notions become, in Kantian sense, “empty”. (For 
this notion in “special sciences”, see Vacariu 2008) 
 We mention that all the approaches, topics and notions 
investigated in this book are from the EDWs perspective. In 
chapter 3, we analyze Clark's extended mind. More exactly, we 
inquire Clark's approach on the one hand and many empirical and 
theoretical experiments and notions from cognitive science 
interpreted by him in support of his view, on the other hand. We 
did not have the possibility to access all this knowledge. 
Moreover, we could not even read so many books and papers in 
such a short time. We analyze all these viewpoints as they had 
been introduced by Clark in his book from 2008. In Chapter 4, the 
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very contemporary Cartesian approach of Grush and Wheeler's 
interpretation of Descartes' dualism induced us remarkable 
inquiries. We notice that the appearance of a quite Cartesian 
alternative in the philosophy of mind/cognitive science of 
nowadays is not a surprise. If we assume that the framework in 
which all people from the philosophy of mind/cognitive science 
work within is the unicorn-world framework, then Grush's view 
does not surprise us. Wheeler's interpretation of the Cartesian 
dualism is very helpful to us because we can show that Descartes' 
dualism and the EDWs perspective are totally different 
perspectives. In Chapter 5, Bechtel's “mental mechanisms” are 
“decomposed”. (Some parts of this chapter are quoted from 
Vacariu and Vacariu 2008) With an enormous background of 
knowledge from the cognitive science, Bechtel adopts, as the 
majority of researchers from this area, an “heuristic” identity 
theory regarding the mind-brain problem. He makes the same 
mistake as the others because he elaborates his complicated theory 
within the unicorn-world framework. Inevitably, his theory is not a 
real alternative to the mind-body problem. For instance, Bechtel 
tries to combine the reductionism with the autonomy, but as we 
will see in that chapter, this combination is impossible because of 
the unicorn-world framework.  
 In section 6.1, we see a new direction in the cognitive 
science, the Bickle's theory, that moves the explanation of 
cognition from the mental “level” not to the neural or quantum 
level but to the “molecular and cellular” one. We want to show 
that cognition (the mind) can not be explained directly at any 
adopted “level” (neural, molecular, quantum) because the “levels” 
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are, in general, the EDWs. The EDWs are totally different than 
“levels”. (See Vacariu 2008) In our opinion, the Bickle's view 
relates the cognition, the main notion of the cognitive science, with 
life, the main notion in biology. Therefore, in section 6.2, we try to 
investigate Kauffman's view of the “complexity” of life. In fact, as 
we shall see in this book, cognition and life have quite a close 
ontological status from the EDWs perspective.  
 In Chapter 7, we move from cognition and life to matter. 
Thus, we try to show that some major problems from physics are 
in fact pseudo-problems. (Some parts of this chapter are from 
Vacariu and Vacariu 2008.) The last section of this chapter refers 
to the (super)string theory. We believe that we have to replace the 
“multiverse” or “hyperspace”, a notion from the string theory, with 
the hyperverse (that is EDWs). Even if hyperspace and hyperverse 
are quite similar notions, their meanings are totally different. The 
superstring theory is elaborated in the unicorn-world framework. 
Hyperspace means the “real space” of the universe with 10 or 11 
dimensions. Hyperverse is an abstract notion that refers to all 
EDWs. This notion is abstract because nobody can simultaneously 
observe more than one EW. Or, in other words, every entity may 
only interact with other entities that belong to the same EW. We 
emphasize again that some of these approaches and their essential 
notions are quite close to our perspective, but something is missing 
(the EDWs framework). Therefore, the main notions from these 
approaches constructed within the unicorn-world are inevitably 
“empty” because the entities to which we refer are all incorporated 
in a “world” that does not exist. 





Chapter 1 

The hyperverse versus the unicorn-world 
 

 
 
1.1 The oldest paradigm of human thinking: the unicorn-world 
We have always thought that we exist in a unique world or uni-
verse. The unity of that world is the postulation of a single 
ontological field into which everything has been placed (by 
“everything” we mean all entities, such as Gods, angels, minds and 
bodies, planets, tables and microparticles). Metaphorically, we have 
called this unique world or “uni-verse” the “unicorn-world”. We 
can identify this thinking paradigm, this unicorn-world, within the 
majority of myths, theological doctrines, philosophical approaches, 
scientific theories, etc. Philosophers and scientists have tried since 
antiquity to discover the foundations (its structure or its fundamental 
constituents) of this unicorn-world. The existence of one unique 
“world” has never been in doubt. However, within this framework, 
fundamental notions such as “levels”, “fundamental particles”, the 
relationships between “microparticles and macroparticles”, between 
“brain and mind”, the “theory of everything”, and the “essence of 
things” or “fundamental particles” have remained obscure. Despite 
these fundamental ambiguities, theories that try to explain the entire 
world have continued to dominate philosophy and science. In 
philosophy, as in science during the last few decades, the problem 
of the mind-body (or mind-brain) phenomena is still open to debate. 
Paradoxically, since Descartes nobody has proposed a viable 
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alternative view of this problem. In the last decades, philosophers 
have offered many approaches, yet none has gained the assent of the 
majority of thinkers. Even if most philosophers consider that, 
ontologically, mind is a physical entity, many of them do not admit 
the epistemological reduction of the mind to the brain. Thus, within 
the unicorn-world, all their efforts are towards “saving the 
phenomena”: in this case, the phenomena being the mind and the 
brain. Since Descartes, the problem has been that within this unique 
ontological world, the unicorn-world, it has been impossible to 
reconcile two ontologically or even epistemologically different 
substances. The mind-body problem remains a mystery. From this 
paradoxical situation, we can draw the conclusion that maybe 
something is wrong with the problem itself, i.e. with its framework, 
the unicorn-world.1 The aim of this article is to show that the 
replacement of the unicorn-world with something else, the 
epistemologically different worlds (EDWs), seems to be a better 
alternative to the mind-brain problem. Within this new framework, 
we analyze the definition of the “I” in neural (physical) terms and 
psychological terms and the relationships between the “I” and the 
EDWs.  
 
1.2 The Epistemologically Different Worlds (EDWs) 
The unicorn-world has to be replaced with something that rejects 
the main characteristic of the world or universe – its unicity. This 
is the main reason we replace the unicorn-world with 
epistemologically different worlds (EDWs). The principles of the 
epistemologically different worlds perspective are constructed on 
                                                 
1 Regarding the arguments for rejecting the unicorn-world, see Vacariu (2008). 
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an epistemological dimension (our knowledge of ED entities and 
their interactions) and then extended to an ontological dimension 
(the existence of ED entities and their interactions). This smooth 
extension excludes the strong distinction between epistemology and 
ontology that implies, among other things, the realism-antirealism or 
the Kantian noumena-phenomena distinctions. In fact, the EDWs 
perspective represents an extension of the Kantian transcendental 
philosophy, in the sense that we humans are not the only 
“observers” that observe (interact with1) other objects/entities, but 
there are other classes of entities in which the components of each 
class interact only among themselves.  

There are three elements within the EDWs perspective that 
need to be taken, epistemologically, into account: the subject, as an 
observer of both the external world and of internal world; the 
conditions of observation or conditions of “having something” that 
include certain external and internal tools of observation; and the 
observed object or entity. These elements constitute a framework 
that is not new. However, let us consider the mistake that has been 
made in some cases in the past regarding the continuity of partition 
among these elements. As we will see below, in certain cases, the 
new condition of observation involves a new entity that cannot 
exist in the same world as a different entity/substance that 
necessitates a different condition of observation. It means that 
changing the conditions of observation involve the change of the 
“world”. Preserving this continuity of the partition of elements, the 
rejection of the unicorn-world, i.e. of its unicity is inevitable.  

                                                 
1 As we will see in this section, the notions of observation and interaction are 
equivalent. 
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Let us point out something about “conditions of 
observation”: where Descartes emphasizes the role of perception 
in identifying two different substances, the mental and the 
physical, in the EDWs perspective, we would replace the notion of 
perception with “conditions of observation” for external entities 
and “conditions of having” for internal entities. However, in this 
case regarding the relationship between the subject and the object 
(external or internal), these notions are equivalent. Usually, when 
the notion of “perception” is used, we think, immediately, of the 
sensorial system. However, within the EDWs perspective, the term 
“conditions of observation for human beings” stands for 
conceptual and/or sensorial mechanisms. From one side, with 
different conditions of observation (that involve different tools of 
observation), a human being can observe external entities with 
different structures.  The external tools of observation are those 
instruments or devices that enhance or expand our perceptual 
mechanisms and help us to perceive external objects. For instance, 
through perceptual mechanisms, it is possible to observe different 
parts of a dissected brain. Moreover, expanding these perceptual 
mechanisms through different devices such as PET or fMRI, certain 
aspects of neural activation patterns can be observed. From the other 
side, each human “has” certain internal entities like mental 
representations and processes. Certain internal tools enable us to be 
aware of certain mental states involving our own consciousness or 
inner experience. Internal tools are the means we have to channel 
our inner world, such as introspection or the mechanisms of 
accessing memory. Even if the distinction between internal and 
external tools of observation is apparently unproblematic, working 
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within the unicorn-world, Descartes failed to grasp its significance. 
The fatal consequence for Descartes was that he allocated the mind 
and body (two ontologically different substances) to the same entity, 
a human subject or a person.1 As can be seen below, it is not 
possible to locate two epistemologically different ontological 
substances within the same world. In this case, the partition of 
elements must be preserved: new conditions of observation require 
new entities within the new worlds.  

The idea of partition is also available in some cases for the 
pairing of external conditions of observation with external entities. 
The subject can use different tools of observation for external 
entities. For instance, from one side, using her eyes, a subject can 
observe a table. On the other side, with the help of an electron 
microscope, she can observe the micro-particles that “compose” or 
are “identical” with the table at another ontological “level”. The 
question is, what does “compose” or “identical” or “levels” mean? 
What really does exist, the table or the microparticles? Do both a 
planet and the process of gravity produced by it really exist? The 
notions of “composition” or “identical” or “levels” do not preserve 
the continuity of the partition. In order to avoid the realism-
antirealism debate, the notion of the “world” and its principal 
characteristic, unicity, need to be changed. The microparticles and 

                                                 
1 Fowler emphasizes that Descartes, preserving a traditional relation between 
doctrine and philosophy, rejects Regius’ alternative of the “double-truth option”, 
i.e., of separating the truth of revelation from the truth of reason. Reaching the 
stage in which he was aware that the unity between mind and body couldn’t be 
proved scientifically or philosophically, Descartes pronounced, “(…) the union 
of mind and body is a reality which escapes philosophical discourse.” 
(Descartes to Elisabeth, 21 May 1643 in Fowler, p. 385) 
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macroparticles and their corresponding forces (that differ from 
each other) really exist, but not in the same unique world. They 
belong to different worlds and the problem is that there is only one 
spatio-temporal framework (with different metrics). Therefore, it 
can be said that the micro- and macro-particles belong to 
epistemologically different worlds. From an epistemological 
viewpoint, we can introduce the first principle, the principle of 
epistemologically different worlds (EDWs): 
 

Under different conditions of observation, the human subject observes 
epistemologically different worlds. 

 

If this principle is adopted, it can be assumed that mind and brain or 
micro- and macro-particles belong to epistemologically different 
worlds. For instance, using different tools of observation (the eyes, 
fMRI and PET vs. introspection and memory), we can either 
observe external entities like parts of the brain, patterns of neurons, 
and neurons or we have internal mental representations and 
processes. These internal and external entities belong to EDWs.  

At this point, we would like to bring the ontological 
dimension into the discussion.  “Conditions of observation” have 
an epistemological dimension, but the idea needs to be extended to 
the ontological dimension. In order to address the ontological 
dimension, we replace “conditions of observation” with 
“conditions of interaction”. These notions are equivalent in the 
sense that every epistemological entity (micro or macro, neural 
pattern or mental representation, human being or cell) “observes” 
or interacts with other entities that belong to the same EW. In this 
sense, it is important to emphasize that the replacement of the 
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“world” with EDWs entails that we humans are not the only 
“observers”. However, there is an essential difference between 
observation and interaction. If using different tools of observation, 
we can observe macro and micro particles, one can ask: do the 
tables and the microparticles, with their conditions of 
interaction/observation, “observe” us? Physically, a table (and its 
macro parts which we will call “organizationally different parts”) 
can interact with/observe a human being. Using an electron 
microscope, a human subject can observe an electron but the 
electron does not interact with/observe that person. The electron 
interacts with other microparticles that correspond to a table but 
not with the table itself just because the table and “its” 
microparticles exit in EDWs. Therefore, the person’ observation is 
a unidirectional process (one element observes another element but 
not vice-versa), while interaction is a bi-directional process (both 
elements interact). Various macro particles and micro particles are 
epistemologically different entities with epistemologically 
different interactions that belong to EDWs. We can declare that the 
existences of epistemologically different entities determine 
epistemologically different interactions or epistemologically 
different interactions are constitutive (in Kantian sense) in creating 
epistemologically different entities. Each epistemological world 
(EW) has its own epistemological entities with its own properties 
and its own epistemologically different interactions (or 
epistemologically different laws). However, with the exception of 
human beings, there are no other entities that can observe/interact 
with epistemologically different entities from other 
epistemologically different worlds. Each member of an 
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epistemologically world exists only for those entities that belong to 
that EW alone. Form an ontological viewpoint, we can now 
introduce the principle of objective reality: 

 
The determining epistemologically different entities and their 
corresponding constitutive epistemologically different interactions 
represent the epistemologically different worlds. Each epistemologically 
different world has the same objective reality.  

 
Mental representation and neural patterns of activation are not the 
same entity described at different “levels” of description. They are 
epistemologically different entities that belong to EDWs.1 We 
emphasize here that we have the conversion of the ontology into 
hyperontology that is given by the “constitutive epistemologically 
different entities”. We replace the classical notion of “ontology” 
with “hyperontology”. The world or the universe, that we called 
the “unicorn-world”, does not exist, it is just created by human 
imagination. Instead of the “universe”, we have the “hyperverse”. 
Nevertheless, hyperverse is an abstract notion; it presupposes a 
hyperbeing able to observe simultaneously the all EDWs! For 
actual living beings, this perception is not possible. In this book, 
you can find a duel between the hyperverse and the unicorn-world.  

Regarding the external entities, in some cases such as 
mind-brain or macroparticles-quantum microparticles, we have to 

                                                 
1 The EDWs perspective is beyond any kind of relativism. The distinction 
between the epistemological and ontological dimensions offers me the 
possibility of avoiding the classic dilemma of relativism. This smooth 
distinction shows that the EDWs perspective is not based on a circular 
argument. Epistemologically, the human subject observes and defines the EDWs 
and its entities in terms of observation but, ontologically, they exist without 
these processes of observation.  
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apply the partition: different conditions of observation show us 
epistemologically different entities. To clarify the cases where we 
do need to apply the partition, we introduce the distinction 
between organizational threshold and epistemological-ontological 
(hyperontological) threshold. Organizational thresholds help us to 
differentiate between entities from the same EW and their 
corresponding organizationally different parts. A hyperontological 
threshold means that changing the observational conditions or 
passing the epistemological threshold, the subject moves from 
observing one EW to another. An essential difference is that the 
organizationally different parts follow the same epistemological 
interactions (epistemological laws), while epistemologically 
different entities follow epistemologically different interactions 
(epistemologically different laws). If we do not make the 
distinction between these two thresholds, then we work under the 
umbrella of the unicorn-world. In general, different concepts refer 
to entities that belong to either EDWs or organizationally different 
parts of the same EW. If they refer only to levels of analysis or 
levels of description1 what do these concepts mean? Within the 
unicorn-world, in some cases these notions refer to 
organizationally different parts (or different “aspects” of reality of 
the same world). In other cases, such as “the mind is the brain” or 
“a table is a collection of microparticles” or “mind and brain 
(microparticles and macroparticles) exist at different levels” one 
notion can be considered to be an “empty concept”.2 However, 

                                                 
1 The notion of “levels of description” is similar to Carnap’s “linguistic 
frameworks” or actual “conceptual frameworks”. 
2 Eliminative materialism considers all notions of folk psychology “empty 
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from the EDWs perspective, in the first cases the continuity of 
partition is not necessary, whereas in the latter, it is necessary, but 
it is not followed. We emphasize here that the notion of “levels” is 
completely different then “EDWs”. Both “ontological levels” and 
“epistemological”/“description”/“analysis levels” are erroneous 
concepts when applied to mind and brain or microparticles and 
macroparticles! In the first case, we have dualism, in the second 
there are empty concepts.1  

Outlined below is an example of the difference between 
“organizational threshold” and “hyperontological (epistemological-
ontological) threshold” and their relation to the continuity of 
partition. A table, as a macro-object, exists in the macro-
epistemological world. A subject observes the table with her eyes. If 
we split the table into its legs and its top, we conclude that all the 
parts are in the same macro-EW. The subject still uses her eyes to 
observe the parts of the table. If we divide the table into 100 parts 
(or even if we think about macro-macromolecules), we believe that 
these 100 parts (or macro-macromolecules) are in the same world. 
The subject uses a standard microscope for observing the macro-
macromolecules. The difference between the table and its macro-
                                                                                                             
concepts”. From an EWs perspective, because of the unicorn-world, they were 
right to eliminate one set of notions that refers to an EW. What really exists, 
table or microparticles, is a topic of debate between realist-antirealist 
approaches. The EDWs perspective is beyond the eternal realism-antirealism 
debate. (I used the Kantian expression “empty concepts”. Kant criticized the 
dogmatism for using empty concepts!) 
1 Explaining the difference between objective validity and objective reality in 
Kant’s philosophy, Hanna comments on A239/B298-9 and A248/B305, writing 
that “empty concepts cannot be meaningfully applied by us either to noumenal 
objects or to objects of our sensory intuition, and in that sense they are 
‘impossible’- that is, impossible to use.”  (Hanna 2001, p. 90-1)  
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macromolecules is just an organizational threshold and therefore 
both kinds of entities belong to the same EW. In such cases, we do 
not apply the continuity of partition because there is not an 
epistemological-ontological threshold between the table and its 
macro-macromolecules. The issue here is that the theoreticians have 
gone too far regarding this continuity of divisibility (see the 
Ancient’s turtle game, Kant’s infinite divisibility, Newton and 
Leibniz’s infinitesimal calculus, and the paradoxes created by the 
notion of infinite1), considering that a table and the elements that 
“composed” it (the microparticles) are in the same world. In order to 
observe the electrons and protons that correspond to a table, the 
subject has to use an electron microscope. There is a 
hyperontological threshold between our eyes and a standard 
microscope on one side, and an electron microscope on the other. 
Thus, we can say that in such cases, through different tools of 
observation, we observe EDWs. We emphasize that it would be 
completely wrong to apply the notion of organizationally different 
parts or different aspects or reality to the mind-brain or table-
microparticles “relationships”. This alternative was possible only 
within the unicorn-world framework. 
 Now we can introduce a new concept, the hyperverse or 
hyperworld. Epistemologically, the hyperverse would be all the 
EDWs “observed” simultaneously by a human being. The 
hyperverse, an abstract notion, represents the hypervisualisation of 
one hyperbeing, that is, the combination of all EDWs in one 
image. Hyperontologically, the hyperverse represents the 
epistemologically different entities and epistemologically different 
                                                 
1 A scientific example against this division is Planck’s constant.  
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interactions that take place in the same time. The number of EDWs 
that human beings can observe is not fixed but it is given by the 
subject’s ability to develop new tools of observation, which can 
reveal to us new EDWs. However, it is difficult to say how many 
different observational conditions there are. The existence of 
EDWs does not depend on our conditions of observation but on the 
existence of epistemologically different entities and their 
interactions. In general, within an epistemological world, 
epistemological entities and their organizational different parts 
follow the same epistemologically different interactions. If, using 
new tools of observation, we pass a hyperontological threshold, we 
discover a new external EW and its entities but we do not “shape” 
the phenomena, as Kant and Bohr thought. We strongly emphasize 
that in answering the question, “How many EDWs exist?”, we can 
only use heuristic and scientific methods. Therefore, the 
identification of EDWs is a scientific and not a philosophical 
problem. The distinction between epistemological (knowledge) 
and hyperontological (existence) dimensions or between 
epistemological and hyperontological thresholds reflects the 
difference between the human thinking and the other living or 
nonliving entities. We are the only entities that can observe and 
acquire knowledge about EDWs. The other entities (living or 
nonliving) interact with entities that belong only to their EW. 
However, because of this difference, we created not only the 
progress of science and technology (and knowledge, in one sense), 
but also many pseudo-entities within the unicorn-world.  

Under a single set of observational conditions, a subject 
can observe the constituents of only one EW. Following Bohr, and 
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considering that a subject cannot use two or more tools of 
observation at the same time, we can postulate the next principle – 
the principle of complementarity:   
 

As human attention is a serial process, the human subject cannot 
simultaneously observe EDWs.   

 

Moreover, an observer cannot pay attention simultaneously to an 
entity and its organizationally different parts. Avoiding the 
unicorn-world, a researcher, as an observer, can try to see only the 
correspondences between the entities that belong to EDWs 
described by different concepts. For instance, we can find only the 
rough correspondences between mental states/processes and neural 
patterns of activation that belong to EDWs.  

From an epistemological viewpoint, we have to emphasize 
the role of the conditions of observation in defining all 
epistemologically different entities. One way to make this idea 
more explicit is to look at Kant’s philosophy and Bohr’s physics. 
Both of them consider that through the conditions of observation 
(pure intuition of space and time for Kant and measurement 
apparatus for Bohr), we have access only to phenomena and not to 
noumena (or “closed systems of objects” for Bohr). Kaiser 
analyzes the strong influence of Kant’s approach on Bohr’s way of 
thinking, showing that the Kantian idea of “conceptual 
containment”1 can be identified in Bohr’s theory. (Kaiser 1992) 
For Kant, the meaning of conceptual containment is given by a 
judgment that is objective with respect to empirical knowledge “if 

                                                 
1 “Conceptual containment” is Kaiser’s expression. (Kaiser 1992, p. 219) 
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we add to the concept of the subject of a judgment the limitation 
under which the judgment is made” (Kant 1929, p. 72 A27/B43 in 
Kaiser, 1993, pp. 218-9). For Kaiser, conceptual containment is 
the inclusion of the conditions and the limitations within the 
concept of a judgment (Kaiser 1992, p. 219). For empirical 
judgments such conditions and limitations are given by the 
sensible intuition, i.e., by empirical intuitions of space and time. 
The pure intuitions of space and time are conditions of possible 
experience. Quoting A247-B304, Kaiser considers that “one must 
include the conditions under which an object is perceived in order 
for judgments regarding the object to remain meaningful”. (Kaiser 
1992, p. 220) The judgments that relate “uncontained concepts” 
(i.e., those concepts that ignore the conditions and limitations of 
sensible intuitions) produce no empirical knowledge. Without such 
a rule, our judgments relate uncontained concepts and thus these 
judgments have no objective reality. Bohr applies the same 
distinction between noumena and phenomena to the quantum 
level. He introduces the idea of complementarity for quantum 
phenomena: because of the conditions of the measurement 
apparatus, the position and the momentum of a particle cannot be 
observed simultaneously; or the properties of light (wave and 
corpuscular) cannot be grasped simultaneously. “The wave-
particle duality of light... invokes mutually exclusive concepts 
relating to either wave behavior or particle behavior.” (Kaiser 
1992, pp. 220-1) Conceptual containment is for Bohr a 
requirement which says that we have to include the conditions of 
the observation (i.e. the measurement apparatus) in the definitions 
of quantum phenomena.  
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Let us now apply the notion of “conceptual containment” for 
defining all the epistemologically different entities. Using a 
specific set of observational conditions, various epistemologically 
entities that belong to an epistemological world can be discovered. 
Specific judgments describe the phenomena of each 
epistemological world. These judgments must follow the rule of 
conceptual containment. The aim of this entire argument has been 
to allow us to introduce the principle of conceptual containment 
specific for our analysis: 
 

The set of judgments that describe the phenomena of each 
epistemological world must follow the rule of conceptual containment 
that is given by the conditions and limitations within the concepts of the 
judgments. These conditions and limitations are governed by the different 
properties of the tools of observation.  

 
We can say that constructing judgments that presuppose genuine, 
direct relationships between psychological items and neuronal 
items (or between microparticles and macroparticles) is a mistake, 
because such judgments that relate uncontained concepts do not 
follow the conceptual containment rule and therefore do not have 
objective reality. Hyperontologically, such judgments explain the 
constitutive epistemologically different interactions that belong to 
EDWs. Working under the unicorn-world’s umbrella, some 
researchers in philosophy of mind (or even in science) construct 
Ptolemaic epicycles for proving or denying the existence of, 
“ontologically” or at least epistemologically, two different 
substances. In their constructions, the researchers have used empty 
concepts within the unicorn-world, or they eliminate concepts that 
are valid within the EDWs perspective. The similarity between 
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Descartes and the proponents of identity theory (and all other 
approaches) is that they all work under the unicorn-world’s 
umbrella. The difference is that dualism has notions like “mind” 
and “brain”, which are two hyperontologically different substances 
within the unicorn-world (the judgments that refer to the 
interactions between mind and brain relate uncontained concepts), 
while the identity theory has empty concepts like mind or brain 
within the same unicorn-world. For Descartes, two kinds of 
perception represent the constitutive conceptual-intuitive 
conditions of observation of mind and brain. Without using 
constitutive elements (that are, for Kant, the intuitions and the 
categories), the identity theory has not only one erroneous concept, 
the “unicorn-world”, but also at least one empty concept, “mind” 
or “brain”. In Kantian terms, there are no constitutive elements 
within such conceptual frameworks. Within the unicorn-world, if 
constitutive elements that would preserve the partition different 
conditions of observation-epistemologically different entities were 
used for constructing mind and brain, then there would be a 
contradiction. For avoiding such contradiction, but preserving the 
unicorn-world, philosophers (following Wittgenstein and Carnap) 
and scientists have introduced different linguistic or conceptual 
frameworks that explain the same reality. 



Chapter 2 
 

The “I” as an epistemological world 
 
 
2.1 The physical human subject1  
To describe the mental states and processes, their definitions must 
include the “conditions of observation” or the “conditions of 
having” them. From the first person-ontology viewpoint, this means 
to find the relationship between the mental representations/feelings 
(pain, etc.) and the subjectivity/self. In this section, we analyze the 
subjectivity in neural and psychological terms. 
 
(1) The problem of subjectivity in neural terms 
Regarding the correlation between a mental state and a neural state 
there have been several stages in the development of the cognitive 
neuroscience. We will grasp this evolution by analyzing a 
particular case such as a human subject conscious of seeing a red 
object. If we know that this action produces a mental state to the 
subject (perception), the question is which is its correspondence 
within the brain of this subject? We believe there are three 
elements that we should take into account. 
 

(a) The activation of a very limited number of neural patterns 
and the binding problem 

In the beginning, using fMRI and PET, people from the cognitive 
neuroscience believed that a perceptual mental state stimulated by 

                                                 
1 Large parts of section 1 and 2 of this chapter are from Vacariu (2008). 
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an external object was identical with a quite small neural pattern. 
They could localized a neural state responsible for a certain mental 
function. Georgopolous shows that we can predict the direction of 
a monkey’s arm movement just before grasping an object by 
observing the neural patterns activated at that moment. Each 
neuron “votes” for certain direction and the resulting vector of the 
neuronal population determines the direction of the arm’s 
movement. (Georgopolous 1988) However, in humans even the 
perceptual awareness is a complex process that implies feed-
forward and feedback projections between early visual processing 
and higher-level neurons. Rolls points out that “if we know the 
average firing rate of each cell in a population to each stimulus, 
then on any single trial we can guess the stimulus that was present 
by taking into account the response of all the cells”. (Rolls 2001, p. 
157) In the next stage of the evolution of cognitive neuroscience, 
one could notice that a particular object with certain features 
(color, texture, etc.) generated the activation of certain neural 
patterns from different brain areas. The problem (still unsolved) 
has been the “binding problem”: the correlation between a unique 
mental object with several features and the activation of many 
neural patterns from different areas of the brain. What physical 
elements and processes correspond to the mental unity of those 
features? Obviously, the binding problem has mirrored the mind-
body problem. Among the most important approaches for this 
problem, we recall only two: the „feature integration theory” 
elaborated by Treisman in the ‘80s1 (and later developed) 

                                                 
1 “For experimental psychology researchers, two papers on binding by Anne 
Treisman in the 1980s set the course for nearly two decades (Treisman & 
Gelade 1980; Treisman & Schmidt 1982). Treisman’s ‘feature integration 
theory’ (FIT) became not only the most influential theory of binding, but also 
the most influential theory of attention.” (Holcombe 2009) 
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(Treisman 1998a, 1998b) and the „binding-by-synchrony”. We 
shall only analyze the latter.    

Milner (1974) and von der Malsburg (1981) proposed this 
alternative to the binding problem, while Singer (2007) elaborated 
certain experimental researches for supporting this approach. Singer 
considers that the brain is a system with many operations in parallel, 
without any center of coordination, as the computationalists claim 
(Fodor, Pylyshyn). Although this alternative is accepted, it still 
raises some questions. How is it possible for such 
computations/processes to take place simultaneously in different 
brain areas in relationship with the coherent perception and action of 
the human subject? How the signals from sensorial structures are 
selected and coordinated with the executive ones and how is the 
information on features binding encoded?  

The proponents of the binding-by-synchrony think that the 
coordination mechanism is represented by the synchronized 
activity of different neural patterns (usually the frequency is 40 
Hz). This synchronization is correlated with the unity of mental 
features in a single entity, the object. Certain internal interactions 
between the neurons produce this synchronization. Neither Singer 
nor other authors offer an answer to the question “what do these 
interactions mean?” It seems that this synchronization is a 
selective reply for attention and consciousness. Singer believes 
that recent empirical researches prove that synchronization at a 
large cortical scale (through beta/gamma frequency) is necessary 
for the sensorial information to reach perceptual consciousness.1 

                                                 
1 Another alternative to the binding problem is that “the perceptual unity is an 
illusion, with only coordinated behavioral output being in need of an 
explanation (Dennett, 1991; Shadlen and Movshon, 1999).” (Sevush 2006) 
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(Singer 2007) However, very recent experiments on visual 
mechanism of monkeys shows that the synchronization does not 
depend on the binding problem but only on the selectivity of 
finding the „border-ownership” of an object. (Yi Dong et al. 2008) 
In other words, the synchronization process takes place for the 
detection of an object’s border and not for the binding of the 
object’s features.  

Evidently, at the time being, we cannot have a final answer to 
the binding problem. However, more and more experiments using 
fMRI and PET run in the last years, show that a pyramid of neural 
patterns corresponds even to a simple mental function. 

 

b) The pyramid of neural pattern with “different grades of 
activation”  
Here we need to introduce some notions from psychology that will 
be useful in the following chapters. We shall take all these notions 
from Mandler (1998). She synthesizes these dichotomies in pair-
notions: declarative-procedural, accessible-inaccessible, conscious-
unconscious, conceptual-sensorimotor, symbolic-subsymbolic, and 
explicit-implicit. (Mandler 1998, p. 265) These dichotomies are 
interconnected and partially overlap without being identical. 
(Mandler 1998, p. 265) The declarative-procedural distinction is 
based on whether or not the knowledge in question is accessible or 
inaccessible to consciousness. Procedural knowledge remains 
inaccessible to consciousness, since we have access only to the 
                                                                                                             
However, both approaches have problems. “The evidence for temporal 
synchrony as a basis for binding has been criticized on both technical and 
conceptual grounds (Hardcastle, 1994, 1997; Gold, 1999; Revonsuo, 1999; 
Bieberich, 2002; Edwards, 2005), while the argument that perceptual unity is an 
illusion has been challenged both empirically and philosophically (Chalmers, 
1996; Robertson, 2003; Bayne and Chalmers, 2003).” (Sevush 2006) 



Gabriel Vacariu and Mihai Vacariu 
 

35 

effects of procedures, not to procedures themselves. The fact that we 
use declarative knowledge for gaining procedural knowledge does 
not entail our having accessibility to procedural knowledge. We are 
never aware of the details of procedural knowledge by means of 
which our habituation can increase the performance of our body for 
some actions. Mandler maintains that we cannot conceptualize and 
think explicitly about sensorimotor information. This, of course, 
does not mean that a person is not aware of sensations (qualia) 
involved in perceptual and motor learning. “You see that a tree is 
green, you experience greenness, but this is not the same as 
thinking”. (Mandler 1998, p. 266) This shows the difference 
between the conceptual and sensorimotor. 
 In this context, what does it mean that mental 
representations and processes belong to the same subject?  From our 
viewpoint, the answer is that the conscious states are correlated with 
the “most activated” neural patterns, while the unconscious states 
correspond to less activated neural patterns. Baars was among the 
firsts who initiated the research on the relationship between 
conscious and unconscious states, and he proposed the concept of 
the “global workspace theory”. (Baars 1988, 2002, 2007) This 
global workspace represents in fact the consciousness. There are 
different mental/psychological functions acting in this workspace. 
Thus, consciousness is an integrative function meaning that it is a 
“global workspace of integration”. (Baars 2002) These mental 
functions are correlated with the “independent” functions of the 
brain1. Baars emphasizes that the conscious processes are the 
product of unconscious processes. (Baars and Franklin 2007) Thus, 
cognition is the result of the actions of unconscious processes. For 
                                                 
1 The notion of “independence” means that different areas of the brain are 
responsible for certain mental functions.  
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instance, the working memory is achieved through special 
distributed systems (language components, long term memory, 
space and temporal framework, etc.) selected by the consciousness. 
These components are correlated with the widely distributed cortical 
and subcortical structures. (Baars and Franklin 2007) The conscious 
contents are guided or constrained by unconscious contents: the 
contents of goals, perceptions, conceptual or cultural. For instance, 
the sentences of words that we think or pronounce are the results of 
the unconscious processes that form them.  
 Baars specifies other important people from the cognitive 
science who adopted this “global workspace” theory proposed by 
him: Edelman (1989), Damasio (1989), Freeman (1991), Llinás et 
al. (1998), Edelman, Tononi (2000), Kanwisher (2001), Dehaene, 
Naccache (2001), Rees (2001), John (2001), Varela et al. (2001). 
For instance, Kanwisher proposes a similar approach (if neural 
representation is more active then the mental representation 
correlated with it is consciously active). Kanwisher takes up an 
idea introduced by Green and Swets according to which perceptual 
awareness is not “an all-or-none affair, but a graded phenomenon 
which admits many shades of grey”. (Kanwisher 2001, p. 103) 
Treisman goes further and claims that attention, i.e. the feed-back 
projections from high levels to low level of vision, is involved 
even for binding processes.1 (Treisman 1998a; 1998b)  For 
Edelman and Tononi, consciousness is a process that involves groups 
that are widely distributed in the brain. (Edelman and Tononi 2000) 

                                                 
1 The binding problem would correspond – from one viewpoint – to the 
Kantian notion of synthesis. From EDWs perspective, it is meaningless to 
search for the binding problem of neural patterns of activation or what the self 
means from a neural or third-view point. Again, it is like an electron interacts 
with the table that composed it, i.e., a mixture between EDWs.  
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Consciousness mainly presupposes the re-entrant interactions among 
these groups which are the most important feature of the brain: 
“reentry leads to the synchronization of the activity of neural groups 
in different brain maps, binding them into circuits capable of 
temporally coherent output”. (p. 85) Every consciousness state 
“requires the activation and deactivation of many regions of the 
brain”. (Edelman and Tononi 2000, p. 140) Crick and Koch argue 
that the neural correlates of consciousness at one time engage one 
part of the cells but their firing influences other neurons, the so-
called “penumbra”, which makes a contribution to the process of 
understanding. (Crick and Koch 2003) In their turn, Llinás and Parre 
indicate that the “fact that all frequencies are not equal probably 
determines that certain resonant frequencies will be observed 
preferentially”. (Llinás and Parre 1996) In the same line, “The 
selective property of attention is presumed to be expressed by a 
positive difference between the activity levels in columns that code 
for the target and the activity levels in neighboring columns that 
code for other (distracting) objects.” (LaBerge 2002)  

To grasp the mind-brain relationship, Merzenich and 
deCharms introduce the notion of representational perceptual 
constancy. Constant perceptual representations emerge from the 
neural level where the pattern of activity of the ensemble of 
neurons is permanently changing and moving. (Merzenich and 
deCharms 1996) Nevertheless, the authors do not explain the 
origin of this constancy.  

The research made with fMRI, PET and MEG in the last 
years seems to support Baars's approach. For instance, Bartels 
confirms that large parts of the brain interact for mental processes 
like attention, binding and segmentation. (Bartels 2009) In other 
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words, a neuronal pyramid is required for the accomplishment of 
relatively simple mental processes. It seems more and more 
obvious that any cognitive function activates an entire “neuronal 
pyramid” but it remains unclear the production of this mechanism 
and the correlation between a mental function and a neuronal 
pyramid. The progress of research on this direction suggests that 
the brain activity is much more complex than we thought in the 
past. Fodor's modularity, supported by the experiments made by 
his collaborator Pylyshyn (2001, 2003), combats Baars' global 
work space. Modularity means that certain mental parts are 
specialized in certain mental processes: cognition, perception, 
motor, etc. Some researchers from the cognitive neuroscience 
believe that these modules are correlated with certain specialized 
neural areas. There are not many empirical experiments that 
support the modularity. However, we mention a recent research on 
modularity. Using the transmagentic stimulation, Dowing tries to 
prove the visual modular system. Three areas of the visual cortex 
would play a causal role in the perception of human face, body and 
various objects. (Dowing 2008) But, to understand how a human 
subject perceives a human face or an object, we have to solve the 
binding problem. Moreover, such processes involve the 
consciousness. Thus, the problem becomes more and more 
complicated: there are complex relationships between the low 
level (primary visual areas) and the high level (cognition). There 
are many experiments against the modularity. For instance, there 
are no constant correlations with a particular neuronal area 
(Haynes, 2009) for a specific feature – the color of an object. The 
role of the context of color and the experience of human subject in 
the perception of colors has been acknowledged long time ago.  
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Robertson indicates that a parietal area is essential for the 
conjunction of certain surface features of an object. But he 
emphasizes that the binding problem requires other brain areas and 
processes. (For instance, the high level areas correlated with the 
attention and the synchronization process.) (Robertson, 2003) 

  

(c) The counterpart: the brain and the body  
Llinas and Pare write that  
 

represented by a small percentage of coherently oscillating cellular 
elements over the whole thalamocortical system. The rest of the 
thalamocortical system, being silent to such coherence, may in fact 
represent the necessary counterpart to the temporal pattern of neuronal 
activity that we recognise individually as cognition. (Llinás and Pare 
1996)  

 
According to these two researchers, we have to add the whole 
neuronal pyramid with different grades of activation and the rest of 
the brain to the most activated neural pattern of activation, in order 
to explain the cognition through the neural areas,. In Baars' 
paradigm of thinking, we may claim that this “rest of the brain” 
would correspond to the unconscious/implicit knowledge. (For 
more details on the counterpart, see Vacariu, 2008) 
 The great majority of researchers from the cognitive 
science try to explain the cognition (and human behavior) only 
through the brain processes. However, there are researchers who 
consider the brain and the body as a unitary system, especially, the 
proponents of the dynamical system approach and of the 
complexity theory. They introduced notions like “embodied” 
cognition: cognition is the result of the continuous interactions 
between brain, body and environment. There is more or less a 
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theoretical direction of research. Lungarella and Sporns (2006) 
made an experiment on robotics trying to correlate the intelligence 
(artificial) with the sensormotor ability and the environment.  
Sporn was very surprised by these results.  

 
Really, this study has opened my eyes. I'm a neuroscientist so much of my 
work is primarily concerned with how the brain works. But brain and body 
are never really separate, and clearly they have evolved together. The brain 
and the body should not be looked at as separate things when one talks 
about information processing, learning and cognition -- they form a unit. 
This holds a lot of meaning to me biologically. (Sporns 2006)  
 

Some authors (Sevush, Seki, Bieberich) believe that the mind (or 
particular states of consciousness) is not at the whole brain “level”, 
but at the “level of the single neuron”. (Sevush 2006) Sevush argues 
that the verbally reportable consciousness (“VR-consciousness” as 
he named it), for instance, is correlated with the 5th layer pyramidal 
cells of the left lateral PFC neurons. Sevush (2006) considers that 
some properties of this level support this idea: the non-linear 
interactions within the dendritic arbors; the “anatomy and 
compartmentalization of the 5th layer pyramidal neurons for 
integrating input from the different cortical layers” (p. 710); the 
information processing the characteristics of the 2nd and 3rd layer 
pyramidal neurons in left lateral PFC; the “spatial electrical pattern 
corresponding to Vr-consciousness forms within the thin distal 
branches of the apical dendritic tree” (p. 713); and “the electrical 
activity in the distal apical branches of an individual neuron is by 
itself complex enough to support the complexity of  VR-conscious 
experience” (pp. 713-14).  
 From our viewpoint, as all the other alternatives, the “single 
neuron theory” is constructed within the unicorn-world. Sevush's 



Gabriel Vacariu and Mihai Vacariu 
 

41 

main mistake is that he localizes consciousness in some parts of the 
brain. Evidently, he does not include the counterpart of the brain 
(and the whole body) that corresponds to the VR-consciousness. 
The elements of the VR-consciousness are parts of the mind-EW, an 
EW that has only a temporal coordinate. The brain-EW (that is part 
of the macro-EW) has certain spatio-temporal dimensions. The 
difference between the spatio-temporal frameworks is supplemented 
by the fact that each entity from the mind-EW is part of the “I”. 
Therefore, the correlations between the mind-EW and the brain-EW 
are just very approximate relationships. Using various observation 
tools, we can observe the neural entities and their interactions. On 
the other hand, the consciousness, the mental entities and their 
interactions are parts of the “I” that is rather an EDW than a brain-
EW. We can say that all these elements, brain or body, are part of 
the epistemological macro-world; these elements interact 
continuously with the environment. As we have already seen, it 
would be almost impossible to identify exactly what entities, i.e., 
mental representations, from the other epistemological world–the 
mind–correspond to these elements. It follows that a particular part 
– the activated pyramidal patterns of neurons – has a counterpart 
that is the rest of the brain and body. From this perspective, a 
particular understanding on human subjectivity or human 
experience is given by the part-counterpart principle: 
 

In physical terms, the part-counterpart relation corresponds to the “I” or 
the human subjectivity/experience. 

  
We can explain the “I” or the human subjectivity/experience (or 
“What is it like to see a red object”) in physical terms only through 
the part-counterpart relation. Using external tools it is practically 
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impossible to grasp human subjectivity as a whole. Human 
subjectivity is a universal property of the human species, that is, 
every human has the feeling of her self, as an individual. However, 
we cannot perceive this property using external tools. Damasio and 
Damasio define the self in neural terms: “We see the self as the 
neural structure and neurobiological states that help us know, 
without the help of inferences based on language, that the images 
we perceive are ours rather then somebody else’s”.) (Damasio and 
Damasio 1996, p. 22) The subjective state of perceiving an object 
presupposes different neural structures that represent the image of 
that object, the image of the self, and the connection between the 
self and the image of that object, i.e., the convergence zone. (p. 25) 
The “self” means “a collection of images about the most invariant 
aspects of our organism and its interactions”. (p. 23)  

Offering various experiments from cognitive neuroscience, 
Macrae et al. try to explain self-knowledge from a neuroscientific 
viewpoint. They suggest that the medial prefrontal cortex seems to 
be essential in self-referential and mentalizing processing and 
social-cognitive functioning (simulation of other minds, the use 
and representation of social knowledge, and moral reasoning). 
(Macrae 2004, p. 1073) Klein mentions various papers written by 
different authors that support the idea that “self-descriptiveness 
produced activation of cortical area associated with semantic 
memory retrieval (left frontal regions) but not those associated 
with episodic memory retrieval (right frontal regions)”. (Klein 2004, 
p. 1080) However, he has a footnote in which he mentions that, 
even if there are various studies that support the conclusion that the 
self can be located in the left cerebral hemisphere (that presupposes 
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the doctrine of modularity embraced by cognitive science), 
neurologically, declarative knowledge is distributed widely across 
the cortex. (p. 1086) This footnote cautions against the location of 
the self or even self-knowledge in an isolated neural area. 

We think we cannot reduce the self only to the brain. The 
activations of neural patterns are due to external or internal 
(bodily) stimuli and thus the self or subjectivity means the unified 
brain-body. Using external tools we can grasp only local areas of 
the brain; internal tools, like introspection, presuppose not only 
that mental state but also the part and counterpart, i.e., the subject 
as an individual entity. 

In this context, we can ask “What is the relationship 
between brain, body and the external world?” As we saw above, 
from our perspective, there is only a direct contact between brain, 
body and the external world. We will see below that it is 
meaningless to ask about the relationship between the mind and 
the external world. The mind is an EW, while the external world 
belongs to a macro- or micro-EW.  

 
2.2 Llinas' view of the brain, the body and the external world 
In this context, let us analyze Llinás’s approach to the relationship 
between the brain, body and the external world.1 More precisely, 
how corporeal movements take place and what is the relation 
between movement and thinking in Llinás’ opinion. (Llinás 2002)  

As a monist („mind and brain are inseparable”), Llinás 
defines the mind as one of the “global functional state generated 
by brain”. (Llinás 2002, p. 1) In these expressions, the words 
                                                 
1 About Llinas’ approach regarding the self and qualia, see section 2.5.  
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“inseparable” and “generated” create problems. “Generated” is 
quite similar to Searle's notion. (Searle 1992) However, as we saw 
in Vacariu (2008), this framework represents a clear confusion 
between two EWDs. From the EDWs perspective, the mind and 
the brain are not “inseparable” but they correspond to one another. 
Therefore, brain does not “generate” mind at all! Here we have a 
clear example of someone who works within the unicorn-world.  

It is interesting for us that Llinás includes all “sensorimotor 
images” and “self-awareness” inside the mind. (Llinás 2002, p. 1) 
In his book, Llinás argues that the mind “has evolved as a goal-
oriented device that implements predictive/intentional interactions 
between a living organism and its environment”, considering the 
prediction1 as the most important mental function. (p. 3) Even 
more interesting it is Llinás’ assertion that the mind and the 
movement of body are strongly related being in fact different parts 
of the same process. From our viewpoint, Llinás is almost saying 
that the mind and the body are EDWs! We have to remember, 
however, that he works within the unicorn world. Only the brain 
moves the body. Evidently, the mind incorporates all the sensorial 
and motor images because they simply correspond to the real 
interactions between the brain, body and the external world. (See 
Vacariu 2008) 

Llinás’ main idea is that, from an evolutionary viewpoint, the 
mind (or the process of thinking) is just an internalization of the 
movement. (Llinás, p. 5) Working within the unicorn-world, 
Llinás assumes two distinctive parts for the brain: 1) a closed 
system (responsible for subjectivity and semantics) 2) an open 
                                                 
1 About prediction, see also Frith, section 2.5. 
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system (for the sensorial and motor properties that generate the 
relations between the first component and the external world. 
(p.13) Due to the fact that most of the brain operates as a closed 
system, Llinás considers the brain as a “reality emulator”. (p. 13)1 
From the EDWs perspective, this idea is a mistake. Why? The 
mind is a reality emulator, but the mind and the brain are EDWs. 
Thus, the mind is not generated by the brain (we, the human 
beings, are the “I” or the mind-EW; the mind does not exist for the 
brain. We have to pay attention because, by using certain tools of 
observation, the “I” (“we use our mind”) can “observe” the images 
of the brain, but it does not mean that the mind is generated by the 
brain. Certain mental representations represent the external world 
and these mental states are the “I”. In this sense, we can say that 
the mind is a “reality emulator”.  

For Llinás, due to the evolution, the multicellular organisms 
develop brains necessary for the property of “motricity.” (p. 15) 
Motricity presupposes prediction, and this is one of the most 
important characteristic of the brain. Prediction and motricity are 
essential to survive, being the result of an evolution based on trials 
and errors. (Llinás 2002) Moreover, predictions need to be 
centralized: “self is the centralization of prediction.”2 (p. 23) 
Thus, “the brain making predictions on the basis of an assumed 
self ‘entity’ will lead us to how the brain generates the mindness 

                                                 
1 Llinas emphasizes that this idea came from Kant. (p. 56) As we will see in 
Chapter 4, Grush supports the same idea. Similar to this position is Frith’s 
alternative. (See section 2.4) 
2 Regarding prediction, we have to remember Elman’s first neural networks for 
this task. From an EDWs perspective, we agree with Llinas that the self is the 
centralization of prediction. What is missing to Elman’s neural nets is exactly 
the unity of the self. (See Vacariu 2008, Chapter 5)  



Mind, Life and Matter in the Hyperverse 
 

46 

state.” (p. 23) Pellionisz and Llinás show that the brain makes 
predictions based on the “differences in the electrical behavior 
among individual nerve cells.” (Pellionisz and Llinás 1979 in 
Llinás 2002, p. 40) From the EDWs perspective, predictions are 
possible only because of the existence of the self that is knowledge 
(more exactly, the implicit knowledge) acquired by a person 
during the entire life. (See section 2.3, the principle of knowledge) 

 Again, with regard to our idea of antropomorphization of 
cells or naturalization of self (see Chapter 5 or 6 this book or 
Vacariu 2008), Llinás writes that prediction is available not only to 
animals and human beings but also to cells! The argument 
introduced by Llinás is the control movement of a cell. (p. 25) 
“Single-cell motricity derives from the activation of contractile 
machinery often rhythmically modulated by intrinsic voltage 
oscillations of the cell’s surface membrane driven by 
transmembrane ionic concentration differences.” (p. 59) When 
interpreting the outputs of a cell to the external stimuli in an 
“organized, goal-directed behavior”, a cell has the property of 
“irritability” that we can say it is similar to subjectivity! (p. 113) 
Can we move from a single cell to a multicellular level in order to 
reach a sort of subjectivity? There has to be a contact or 
communication among cells. Making an analogy, we have to move 
from the micro-level to the macro-level. For Llinás, if two single 
cardiac cells have a contact, “they become electronically coupled” 
and start to beat together.  
 

And so single-cell motricity and its intrinsic oscillatory properties have 
generated, through specific topological reorganization, a macroscopic 
event by the coupling of such properties through connectivity. This is the 
basis of movement of all types, and will permeate our discussion: the 
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organization and function of our brains are based on the embedding of 
motricity over evolution (cf. Llinás 1986). (Llinás 2002, p. 59)  

 
Here we notice a very important idea for the EDW’s perspective.  
As we already know, the “I” (as an EW) corresponds to the brain 
and body. In this equation of correspondence, the “I” is a 
macroscopic event in relationship with the cells (and their 
interactions or their “connectivity”) of the brain and the body. 
(Remember the analogy between the mind-brain and the table-
microparticles.) The evolution and development of all cells (the 
body or the brain’s cells) is the same. Their “connectivity” or the 
organization and function of the brain (more precisely the thinking 
process) is based on motricity. However, this connectivity 
corresponds to the “I”! In other words, we cannot find the “I” 
inside the brain even if there have to be some neural and bodily 
entities and processes that correspond to the “I”.  

Let us see the next evolutionary step of the link between 
the muscle cells and the neural cells. The muscle cells are 
electrically coupled (Blackshaw and Warner 1976; Kahn et al. 
1982; Armstrong et al. 1983). (Llinás p. 60) The contractions of 
muscle cells spread from cell to cell through the electrical signal 
within the entire animal. This is the “myogenic stage” of motricity. 
Again, “the motile properties of the muscular mass have been 
embedded into the connectivity and intrinsic electrical properties 
of the spinal cord neuronal circuits. This is now the stage known as 
neurogenic motricity.” (p. 60) We specify again that one of the 
most important topic in Llinás’ book is the motricity of living 
entities from cells to human beings. Motricity involves the 
relationships between the components of the brain (open and 
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closed systems), the body and the external world. In the same line 
of thinking with Sporns, we believe that the brain and the body 
have evolved together. Therefore, finding out who was first, the 
egg or the chicken, is meaningless!  

Llinás offers old and new physiological arguments 
according to which bodily movements are not continuous, but 
discontinuous. (He mentions Schafer from 1886 – in Llinás p. 29) 
Llinás shows us that the 8–12 Hz rhythmicity of the physiological 
tremor is mainly responsible for the voluntary movement and for 
the limbs at rest (Marsden et al. 1984). From an EDWs 
perspective, there has to be a strong relationship between the body 
and the brain due to the evolution. (See Sporns 2006) 
Nevertheless, the mind has evolved together with both these 
elements, but rather as an EDW than a brain-body-EW. Even if the 
movements are discontinuous, within the “I” there is a continuity 
that corresponds to the 8–12 Hz rhythmicity of the physiological 
tremor. This is another argument which proves that the mind and 
the brain-body are EDWs.  

We return to the predictions of a self for the environmental 
actions. For Llinás, an organism is needed to internalize1 the 
external inputs received through the sensorial and motor system 
through evolution in order to make such predictions. As a result, 
the brain constructs certain premotor/sensorimotor images. 
Predictions must be centralized because only by doing so all the 
“premotor/sensorimotor images formed by the predictive 
properties” can be “understood as a single construct”. (Llinás 

                                                 
1 We strongly emphasize that this internalization is equivalent with the implicit 
knowledge from section 2.5. It requires EDWs!  
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2002, p. 38) Following the route of evolution, Llinás considers that 
the same neural mechanisms also facilitate the construction of such 
subconscious premotor/sensorimotor images, the perceptual and 
cognitive binding. (p. 38) We have here a global strategy for both 
motion and cognition. (p. 40) Again, without this global strategy, 
namely the emulation of the external world, the organisms would 
have not been able to survive in their environment.  
 Obviously, by working within the unicorn-world, Llinás 
has to offer an alternative to this “single construct” or this “global 
strategy for motion and cognition” that presupposes the perceptual 
and cognitive binding. From a monist position, this alternative will 
be physically. It is then necessary a mechanism that does not only 
“glue” together the multiple physical elements of the body and 
brain (nerve and muscle cells), but which also synchronizes their 
activity. For this reason, Llinás questions how the organism, 
holistic and unitary, controls the movements that are 
discontinuously through time.1 The answer is the intrinsic 
neuronal oscillations (8-12 Hz periodic activity) and the specific 
ionic currents necessary for their generation (Llinás 1988 in Llinás 
2002, p. 42) In the same time, this system is also responsible for 
bringing together the movements of body with the premotor 
images (responsible for predictions). Therefore, we have here a 
relation between the movement and the prediction (cognition).  
 Now, we want to emphasize two points of Llinás’ 
alternative. Firstly, linking the sensations and thoughts was a great 

                                                 
1 For Llinas, movement and then consciousness follows the same route of 
evolution and, consequently, the generation of consciousness is discontinuous, 
too. 
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problem in philosophy for centuries.1 Again, from a monist 
position, Llinás appeals to a physical mechanism within the brain: 
“Several groups of central neurons (nuclei) such as the inferior 
olivary nucleus (IO) play a fundamental role in the movement 
coordination.” (Llinás 2002, p. 44)  
 For an easier understanding of this problem, let us 
introduce an example: a person, Jane, has to cross a street. This 
requires the fulfillment of many tasks (to perceive, to move, and to 
think) Jane has to fulfill these in a short time in order to cross the 
street safely: to look on both sides if any car is coming and to see 
the other people crossing the street. To do this job, Jane has to 
move her head in different directions. She has to decide whether to 
cross or not the street. The action of crossing the street requires 
Jane to move her legs and arms while paying attention to the 
movements of the other people and potential cars. Jane needs to 
have an implicit knowledge about what the cars, the lights, and 
many other elements represent. Moreover, she has to predict the 
movement and the speed of the cars and other persons. We clearly 
have here a relationship between the mind, on the one hand, and 
brain, body and environment, on the other hand. Simply, these two 
options are EDWs. The existence of the “I” as the knowledge 
acquired throughout her life (i.e. this implicit knowledge, see 

                                                 
1 For instance, there was a great debate between rationalism and empiricism 
regarding the relation between sensibility and understanding. Kant made a great 
effort to solve this problem of heterogeneity (or amphiboly) between sensibility 
and understanding. Following, somehow, the route opened by Berkeley, but 
preserving the existence of the thing-in-itself, Kant included the phenomenal 
world (that is our mental representations about the thing-in-itself) within the 
mind. (see Vacariu 2008) 
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below section 2.3) guarantees the predictions necessary for Jane to 
cross the street and to survive in her environment.  

According to Llinás, the IO neurons can coordinate the 
movement of muscles but which are the neural areas responsible for 
the other tasks? Evidently, there are other parts of the brain involved 
here. Nevertheless, it has to be a unity in the fulfillment of all these 
tasks, otherwise Jane would not be able to cross the street in safe 
conditions. We believe that the “I” is here responsible for the unity. 
The processes involved by these tasks are continuous in Jane’s mind 
or, better, they represent her mind, while the brain processes (that 
correspond to those mental events) are discontinuous. In fact, the 
unity of all tasks and this continuity are reflected by the unity of the 
“I”. The “I” represents all these tasks and knowledge involved by 
their fulfillment. It is almost impossible to find the correspondence 
of mental unity within the brain. Why do we say “almost 
impossible”? Because this unity is available to each of us only 
within the mind-EW that is the implicit knowledge as the results of 
development during many years (see below). Within the brain-EW 
(that is part of the macro-EW), we can only find certain processes 
and entities that correspond to that unity. If we make an analogy, we 
strongly emphasize here that we cannot ask about the unity of a 
table from an electron’s viewpoint! So, it is meaningless to check 
for the unity of the self or the consciousness within the brain-EW. 
We always have to be aware that the self/consciousness/mind and 
the brain/body are EDWs! Even the correlations between certain 
entities and processes from these EDWs are vey approximate. 
Moreover, due to the different conditions of observation/existence, 
it is meaningless to check for the relationship between entities and 
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processes of these EDWs. The features of these epistemologically 
different entities are totally different. We strongly underline that the 
mental states are parts of the “I” which is an EW and it has its unity.  

Llinás provides the synchronization of the neural patterns 
of activation as an alternative to the physical unity. Nevertheless, 
as we saw in section 2.1, there are certain empirical results against 
this unity. Moreover, we can ask if the self is identical with this 
synchronization. In the absence of the brain and the body, we 
cannot talk about this synchronization. Therefore, we need to 
include them in the search for the physical correspondence of the 
self or the “I”.  

Llinás describes the relationship between prediction and 
movement within an organism from a monist alternative. The 
premotor images have to emulate the external world in order to 
match the movements of the body with the environmental 
particularities. For this purpose, it is necessary to embed these 
particularities or properties (“universals”) into the brain. “Such 
internalization, the embedding of universals into an internal 
functional space, is one of the essentials of brain function.” (p. 55) 
 

Our reality emulator acts primarily as the prerequisite for coordinated, 
directed motricity; it does so by generating a predictive image of an event 
to come that causes the creature to react or behave accordingly. Such an 
image may be considered a premotor template that serves as a planning 
platform for behavior or purposeful action. It may also be considered as 
the basis from which consciousness, in all living forms, is generated. 
(Llinás 2002, p. 55)  

 
We consider that both the reality emulator and the internalization 
(or the embedding of universals) are the mind-EW. To generate a 
predictive image as a part of a plan presupposes the implicit 
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knowledge that is the “I”. (See next section) The “internalization” 
of the external world has to be very similar to Kant’s 
transcendentalism: the external world is the subjectivity or the self! 
Such internalization is possible only because the subjectivity 
already exists; it is about its growth.  
 We return to the antropomorphization involved by the 
EDWs perspective. From this viewpoint, the difference between a 
cell and the human subjectivity is just a degree of evolution. This 
should also involve an “internalization” of the cell movements, 
otherwise the cell would move chaotically and would not be able 
to survive in its environment. The cell and the human being follow 
the same rules of evolution. Both entities have subjectivity (the 
human subjectivity and the cell's subjectivity) and we can call the 
“subjectivity” of each epistemological entity, in general, a 
subjectivity that is equivalent with the identity of each entity.1 We 
use the identity for external and non-living entities, while the 
subjectivity for the living entities. From the EDWs perspective, the 
interactions constitute the identity of non-living entities, while the 
implicit knowledge represents the subjectivity in living entities. 
(See next section) Each living entity has an implicit knowledge 
that corresponds to the physical interactions inside the body and 
brain. Without this implicit knowledge, a living entity would not 
                                                 
1 As we will see in the next chapters, the subjectivity of each entity that belongs 
to a class of entities changes again the classical notion of ontology. This view on 
ontology has been already changed with the EDWs perspective. From the 
human viewpoint, there are not too many EDWs. (See Vacariu 2008) 
Nevertheless, with this notion of the subjectivity of each entity, we realize that 
the hyperverse contains much more EDWs than we have thought. The 
advantage of having many EDWs is the elimination of the “complexity” of the 
unicorn-world.  
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be able to survive in any environment. This implicit knowledge is 
the result of the evolution of living species.  
 From an EDWs perspective, it is essential what we call the 
“brain-body law of evolution”. According to Sporns, the brain and 
the body are intermingled during the evolution. (Sporns 2006) This 
is probably available to all multicellular living beings from insects 
to human beings: all physical ensembles and their correspondences, 
the “It” or the “I”, evolved together. In this sense, we draw the 
attention to one particular aspect: the neurons extend through their 
axons, into the whole human body. Therefore, the intermingled 
relation between the brain and the body during evolution becomes 
inevitable! Even the proponents of the dynamical system approach 
(and the related perspectives) have not acknowledged the 
importance of the axons. From our viewpoint, the axons are, 
somehow, parts of the brain, all having the same status. They do not 
transmit to the brain only information on the body. The axons are 
parts of the nervous system of a physical person. Therefore, the 
body has to be incorporated into the brain or vice-versa. So, we can 
introduce here a kind of “body-brain law of evolution”:  
 

The brain and the body have evolved together in an non-decomposable, 
intermingled couple, but in order the organism to survive, the brain-body 
couple has to correspond to the ”I”. 

 
The brain-body law of evolution is a very strong argument for the 
principle of part-counterpart and the principle of knowledge from 
the EDWs perspective. We emphasize that the human being could 
not grasp, empirically, the “I” even if, as we will see in the next 
section, the “I” is an entity with the same ontological status as the 
brain and body. 
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2.3 The human subjectivity or the “I” as an EW 
In our days the notion of human subjectivity is very problematic. 
The question “Does the ‘I’ exist?” still has no definitive answer. In 
order to explain human subjectivity in psychological terms from an 
EDWs perspective, we need to use some psychological 
dichotomies concerning the notion of representation developed by 
Mandler (1998) (See above) From the EDWs perspective, how can 
we explain human subjectivity in psychological terms? If we 
define the existence of all other epistemologically different entities 
with the help of their interactions, we can say that the “I” does not 
interact with anything else. The “I” cannot “observe” itself as a 
complete entity (in Cartesian terms). Moreover, nobody can 
observe an “I” (in psychological form or the first-person 
ontology). Does this means that the “I” does not exist? In order to 
define the existence of human subjectivity, we have to change the 
notion of the existence.1 Through the interaction of the brain and 
the body with the environment, certain patterns of neurons are 
activated. These brain-body-environment reciprocal causal 
interactions correspond to sensations and perceptions.  Certain 
implicit knowledge is the “I” or to the mind-EW.2 However, the 
mind has no place in the “world”, it is just an EW or the “I”. 
Because brain, body and environment are in a continuous 
reciprocal interaction, the neural states and processes are 
undergoing continuous change. But the “I” and its mental states 

                                                 
1 The EDWs perspective has already changed the notion of existence regarding 
the external objects/entities (see Vacariu 2008). 
2 We have to remember that Llinas includes sensations in the mind. (Llinas 
2001) 
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that correspond to the brain (neural patterns of (dis)activation) and 
the body (and their interaction with the environment) is an EW. 
For us, such mental states and processes represent implicit and 
explicit knowledge and all Mandler’s pairs of knowledge. 
Nevertheless, even this movement presupposes two elements that 
cannot be explained: the “I” and the knowledge. From an EDWs 
perspective, the mental states that represent knowledge are the “I”.  

We mention that the implicit knowledge is the results of 
the development and learning processes throughout the life of each 
individual. This knowledge corresponds to biological mechanisms 
that are the results of the evolution of our species and the 
development of each organism in the continuous reciprocal 
interactions between brain, body and environment. Such physical 
interactions correspond to certain mental states and processes. Due 
to the evolution of species and development of each individual, the 
“I” is feelings, desires, etc. we consider the feelings and desires to 
be knowledge as well. The mental representations and processes 
(that only correspond to parts of the brain and body) are the “I”. 
Now we can introduce the last principle. Human subjectivity or the 
self in psychological terms is given by the principle of knowledge: 
 

(P6) The “I” is knowledge.  
 
We emphasize that, in this case, the content of knowledge has at 
least four elements that overlap:  
1) All knowledge (declarative and procedural, accessible and 
inaccessible, conscious and unconscious, conceptual and 
sensorimotor, symbolic and subsymbolic, and explicit and implicit 
knowledge).  
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2) All kinds of memory. 
3) Descartes’ functions. For him, the “I”, as a thinking thing, has 
different functions (or properties) such as doubting, understanding, 
denying, willing, sensing and imagining (Descartes 1994, p. 82).  
4) Self-knowledge and the capacity (possibility) of knowledge for 
manipulating itself. This capacity involves, among other features, 
Fodor’s characteristics of the mind: compositionality, 
systematicity and productivity (Fodor and Pylyshyn 1988). This 
knowledge corresponds to the biological elements of a human 
subject.  
 For each self, the elements of knowledge superimpose 
during the process of development and the adult period to create 
and change the “I”. As a paradox, the “I” is both indivisible and 
formed by mental states and processes. This indivisibility is equal 
to the self unity and it represents the possibility of the “I” to access 
directly (in parallel and not in serial) any parts of it, i.e., any parts 
of the knowledge. The “I” is the knowledge, i.e., all its mental 
states and processes, having this ability to access itself. The “I” is 
the knowledge that can access itself. It is the knowledge acquired 
by any human subject during the whole life. It is what Vacariu 
called the “implicit knowledge” that is the “I”. (Vacariu 2008) We 
are able to survive in a “standard environment” because of this 
implicit knowledge furnishes the stable status of the “I” that 
involves the “representational perceptual constancy”.1 (Merzenich 
and de Charms 1996; Vacariu 2005; 2008)  

                                                 
1 “Our brain can use this prediction to make us perceive the world as stable even 
though the image of the world is jumping around on our retina as we move our 
eyes. This illusion of stability is important for our survival. All animals are very 



Mind, Life and Matter in the Hyperverse 
 

58 

 As we shall see below, Frith tries to show us that “we” 
cannot perceive the real world. Our mind “perceives” some models 
created by the brain. (Frith 2007) What we perceive is something 
illusory created by our brain. Parts from what we perceive 
correspond to the real world, and other parts are simply the brain’s 
fantasies. For instance, we have the feeling that, at each moment, 
we perceive a visual scene in detail, but only the centre of that 
scene can be seen in detail and in color.  
 

This is because only the middle of our retina (the fovea) has closely 
packed, color-sensitive neurons (cones). Beyond about 10 degrees from 
the middle the neurons are further apart and detect only light and shade 
(rods). The edge of our view of the world is blurred and has no color. 
(Frith 2007, p. 41)  

 
From our viewpoint, the perceptual illusions are take place only 
because the perceptions are parts of the “I” (or the mind-EW). The 
physical sensorial impulses at a certain moment correspond to an 
explicit and/or implicit knowledge that is part of the “I”. For this 
reason we are not aware of the fact that the peripheral vision is 
“blurred” and without color: the entire perception belongs to the 
mind-EW. If we claim that a “real” perceptual scene is filled with 
the implicit knowledge, than we are in trouble. We need to 
combine the real perception scene with the false elements of our 
“perceptions” and this is not possible because we would get a 
hybrid model. In this case, the hybrid model is constructed from 
“real” perceptions produced by the external environment and the 
internal knowledge of the subject. We strongly emphasize that 
such hybrid models are wrong. (Against such hybrid models, see 

                                                                                                             
sensitive to sudden changes of visual sensation.” (Frith 2007, p. 102) 



Gabriel Vacariu and Mihai Vacariu 
 

59 

Chapter 3) They involve somehow the top-down and bottom-up 
interactions. If all these interactions refer to the neural interactions 
than they are correct. If they refer to the interactions between the 
cognition (high-level) and the perception (low-level) they are 
wrong, too. Obviously, we exclude any kind of interactions 
between mental entities and neural areas. So, according to the 
EDWs perspective, the so called “top-down” and “bottom-up” 
distinctions are quite wrong. (See Vacariu 2008, section 5.9) It is 
supposed that the optical illusions are possible due to the top-down 
interactions. (About optical illusions, see Frith 2007, Chapter 2) 
From our viewpoint, the implicit knowledge has direct effects on 
the explicit knowledge that is, in this case, the conscious 
perceptual scenes. Both the explicit and the implicit knowledge are 
the “I”. Frith wants to show the brain’s influence on our conscious 
perceptual experience. Once again, such explanations would 
involve an incorrect hybrid model. Frith’s conclusion is that our 
immediate perceptual experience of a “visual scene in front of us is 
false”. (Frith 2007, p. 44) In general, we agree with this idea, but 
we have to add that the visual scene in front of us is a mixture 
between explicit and implicit knowledge, a mixture that belongs to 
the mind-EW or, more exactly, is part of the “I”.   

We can make the analogy between the mind-brain relation 
and the wave-corpuscle relation. The mind (the “I”) as an EW 
corresponds to the brain and the body that belong both to the macro-
EW. The wave belongs to an EDW than to the microparticle-EW. 
Although indivisible, the “I” can access parts of it, i.e., the mental 
representations and processes. These mental states and processes 
correspond to certain neural patterns of activation. The quantum 
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wave (that is indivisible) corresponds to one or more particles but it 
is not “composed” by these particles. Otherwise, we would not be 
able to explain the most enigmatic notion from the quantum 
mechanics, the “entanglement” (see Vacariu 2008). Similarly, in the 
absence of the “I”’s compositionality and indivisibility, we would 
not be able to explain the cognition (with its functions) and the 
human subjectivity.  

The implicit knowledge from the EDWs perspective is 
similar to Helmholtz’s notion of “unconscious inferences”. For 
Helmholtz, a nerve impulse needs 20 ms to travel one meter in a 
sensory neuron, so the perception of external worlds is not 
immediate. (Frith 2007, p. 41) Frith uses this notion to support the 
idea that the “visual scene in front of us is false.” (p. 44) Libet’s 
experiment (Frith 2007, pp. 66-8) is related to Helmholtz’s 
“unconscious inferences”. The subject had to lift her finger 
whenever she “felt doing so” but at the same time she had to tell 
Libet “when they ‘had the urge’ to lift their finger”. (p. 66) The 
brain activity was measured with EEG devices in both actions. The 
urge to lift occurs about 200 msec before the finger is lifted. 
However, the most important thing is that the changes in the brain 
activity occur about 500 msec before the finger is lifted.  

 
So brain activity indicating that the volunteer was about to lift a finger 
occurred about 300 msec before that volunteer reported having the urge to 
lift his or her finger. The implication of this observation is that, by 
measuring your brain activity, I can know that you’re going to have the 
urge to lift your finger before you know it yourself. (Frith 2007, p. 66) 

 
Frith comprehends that “by measuring your brain activity, I can 
know that you’re going to have the urge to lift your finger before 
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you know it yourself” (p. 66) and thus we believe “we are making 
a choice when, in fact, our brain has already made the choice. Our 
experience of making a choice at that moment is therefore an 
illusion.” (p. 67) The conclusion is that mental events do not take 
place at the same time with the brain processes. Frith misses only 
the EDWs paradigm!  
 How can we interpret Libet’s experiment from an EDWs 
perspective? Firstly, it confirms the EDWs principle: the mind and 
the brain belong to EDWs. Moreover, the will of a human subject 
is a mental process that involves the entire subjectivity of the 
subject that is the “I”. So, we have to follow the principle of 
knowledge: the “I” is the knowledge. Even when we follow 
Libet’s indication (the subject has to tell Libet when she feels to 
move her finger), there are other brain areas that become more or 
less active. Probably, the subject needs large parts of the brain to 
feel the urge to lift her finger even if the activation of these areas 
can not be recorded by the actual devices. Obviously, using such 
measuring instruments for the brain activity, we cannot detect all 
parts just because the entire “I” is involved. According to the 
principle of part-counterpart, the “I” corresponds to the brain and 
body, so we have to insert the whole brain and body into the 
equation. We believe that we should use the EDWs framework for 
a better interpretation of Libet’s experiment.  

When analyzing Libet’s experiment, Frith believes that 
“we” do not know completely what the brain does. For instance, 
the conclusion for Roelofs’ illusion is that even if our body can 
interact very well with the world, “we” do not know what the body 
is doing. (Frith 2007, p. 69)  
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… what you think you know about the world is wrong. Your brain may 
be directly connected to your body, but the knowledge that your brain 
gives you about the state of your body seems to be as indirect as the 
knowledge it gives you about the outside world. (p. 70, our italics)  

 
“You” in this case is similar to “we” from above. From our 
viewpoint, it means the “I”. Thus, the notion “indirect” indicates 
the existence of the EDWs, even if Frith works within the unicorn-
world. Under this umbrella, the notion “indirect” is meaningless! 
There are many other cases presented by Frith in his book 
regarding the relationship between the mind and the brain. All 
these experiments have to be incorporated within the EDWs 
paradigm. There is a section (the subtitle “Where Is the ‘You’?”) 
where Frith writes, “My aim in this chapter is to convince you that 
you do not have privileged access to knowledge about your own 
body.” (p. 77) Indeed, “you” (or “we”), that is the “I”, does not 
have access to the body; the knowledge about the body (certain 
mental states and processes, conscious or unconscious) correspond 
to the real states and processes of “our” body.  
 We found interesting later on, that Libet introduced another 
concept of “cerebral mental field” (CMF) to solve his “delay 
problem”. (Libet 2006) The CMF is produced by the activity of 
many neurons. He believes that certain experiments can prove the 
existence of the CMF. In the analysis of Libet’s approach from our 
perspective, we want to show that it misses the framework of the 
EDWs. We can avoid many errors made by people from cognitive 
science and we understand much better certain phenomena from 
this pseudo-science, the “cognitive neuroscience”. When analyzing 
the delay necessary to produce certain cerebral neuronal events in 
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relationship with some sensory awareness, Libet concludes that 
“unconscious cerebral processes precede a subjective sensory 
experience”. (Libet 2006) This means that all mental states and 
processes “begin unconsciously”, even if these states become 
conscious or not. Libet strongly underlines that the “features of the 
CMF can be correlated with brain events, even though the CMF is 
non-physical, by study of subjective reports from the human 
subject.” In his terms, the “subjective experience (the conscious 
mind) appears to be a non-physical phenomenon”! (Libet 2006, p. 
322) We believe that, in his attempt to avoid Descartes’ dualism1, 
Libet adopts a position very similar to Searle (1992) who claims 
that the mind (or consciousness) is produced by the activity of the 
brain and offers arguments against the other alternatives to the 
mind-body problem. (Searle 1992) As we saw in Vacariu (2008), 
Searle elaborated his theory within the unicorn-world. He could 
find the errors in the other alternatives just because everybody 
works within the unicorn-world. Inevitably, they elaborate 
approaches with errors. Libet finds himself in the same situation. 
Only within this framework, he can build his approach and reject 
all the other approaches.2 When rejecting Umezawa’s “mental 
field model” that is related to the quantum mechanics (with Bohr 
and Bohm), Libet asks  
                                                 
1 “The CMF is not a Cartesian dualistic phenomenon; it is not separable from 
the brain.” (Libet 2006, p. 324) 
2 The title of Libet’s paper is “Reflections on the interaction of the mind and 
brain”. Obviously, he rejects the identity theory: “Simply stating that some 
(unknown) configuration of neuronal activities equals consciousness (subjective 
experience) avoids or begs the problem.” (Libet 2006, p. 322) Nevertheless, 
only within the unicorn-world, we can presuppose the interactions between the 
mind and the brain! 
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But this does not solve the problem of how the neuronal activity aspect 
can also be directly related to the subjective, non-physical aspect of mind. 
If subjective experience is a non-physical phenomenon, what is it? It 
should be added that subjective experience also involves an integrative 
property. That is, although billions of individual nerve cell actions give 
rise to conscious awareness, the actual experience is a unified one. For 
example, if you look at any object in your external visual field, it appears 
as a smoothly organized structure, even though we know that several 
separate areas in the cerebral visual system are contributing colors, 
spatial configurations, motion, and meaning (interpretation) to it. This has 
been termed the ‘‘binding’’ phenomenon. (Libet 2006, pp. 323-4) 

 

Evidently, we have here within the same world, the Cartesian 
pseudo-questions: the mind-body problem, the unity of 
consciousness and the binding problem. All such problems can be 
dissolved only by the EDWs perspective.  
 Based on his experiments, Libet mentions a “strange 
experimentally demonstrated” feature of the CMF: 
 

awareness of a sensory event does not appear until up to 0.5 s after the 
initial response of the sensory cortex to the arrival of the fastest 
projection to the cerebral cortex (Libet et al., 1991). This is true for near-
threshold sensory stimuli; stronger stimuli require less time for 
awareness. But, in spite of the actual delay, the individual perceives the 
normal sensory stimulus without any appreciable delay beyond that for 
conduction time of the sensory projection from periphery to sensory 
cortex (Libet et al., 1979). A further experiment showed that up to 0.5 s 
of neural activity had to occur for the actual awareness to appear (Libet et 
al., 1979). Somehow, the subjective time of the actually delayed 
awareness appears without delay. It is as if this delayed awareness is 
subjectively referred backwards in time to the time of the primary evoked 
response of the sensory cortex.  

 
And Libet adds  
 

The process by which ‘‘backward referral in time’’ is achieved is not 
known (Libet, 2004). ‘‘Referral in space’’ is a well-known phenomenon, 
however. The responses of the primary visual cortex show a 
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configuration that is different from the subjectively perceived image. 
Additionally, the cortical representations of color, motion, and meaning 
are integrated in the subjective image. This requires substantial subjective 
referral to produce the perceived image. One might say that subjective 
referrals in space and in time ‘‘correct’’ the distortions of both the visual 
image and somatosensory event that are imposed on the neural 
representations of the events. Since the referrals are all subjective they 
are presumably functions of the CMF. In a broader sense, all of the 
neuronal activities that lead to a conscious awareness, as in thinking 
thoughts, may also be referrals into the CMF.  (Libet 2006, p. 324) 

 
Let us interpret these paragraphs through the EDWs perspective. It 
is indeed a strange feature within the unicorn-world. This famous 
“delay” can be much easier interpreted through the EDWs 
perspective. It is about two EDWs and about the principle of 
knowledge that reflects the unity of the “I”. The individual 
perceives the sensory stimulus without delay because of the “I”’s 
unity.  The changes in the brain activity occur about 500 msec 
before the action of the body and the awareness of the subject just 
because the “I” is an EW and the body (brain) and mind are 
EDWs.  The “referral in space” grasps exactly the existence of the 
two EDWs. The CMR is nothing else but the “I” (an EW) that 
corresponds to (but not produced by) the brain-body-EW. We may 
conclude that Libet constructs his approach by unifying the 
entities/processes that belong to the two EDWs.  

Libet’s delay evidence became quite famous in the 
cognitive neuroscience. Bodovitz, for instance, used it to build his 
idea that consciousness is a discontinuous process.1 (Bodovitz, 

                                                 
1 “The evidence for discontinuity is based on the delay between sensory 
perception and conscious awareness. The delays create gaps, rendering 
consciousness as a series of discrete cycles (Libet, 1999). The pioneering work 
on the delay was performed by Libet et al. (1964, 1967, 1991), in which he and 
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2008) Of course, in support of this idea, Bodovitz adds 
experiments made by other people from the cognitive science. He 
is aware of the fact that, without certain “conscious vectors”, a 
human being in normal conditions would be like patient suffering 
from akinetopsia or visual motion blindness. This visual deficit is 
mirrored by the strobe effect. (Bodovitz 2008, p. 595) We have to 
imagine the pouring of a cup of coffee under the stroboscope 
effect. In such situation, we cannot see the continuity of the liquid 
overflowing from the cup.  

 

The strobe effect, however, may not represent the full extent of the 
repercussions of the lack of putative conscious vectors (Bodovitz 2008). 
Without any conscious vectors at all, consciousness disintegrates. Each 
cognitive cycle stands truly alone. We would have absolutely no 
awareness of the transitions. We would be repeatedly frozen in time from 
one cycle to the next. We would have no temporal integrity, no coherence 
of experience and no sense of self. We would be sophisticated parallel 
processing machines – capable of advanced pattern recognition and 
rudimentary problem solving – without any conscious awareness of our 
capabilities and actions. We would be sophisticated biological computers 
without sentience. 

 
Bodovitz’s main idea is that the conscious vectors can be probably 
localized on the dorsolateral prefrontal cortex. He offers empirical 
evidence for his idea. His conclusion is that  
 

consciousness is the continuity of experience. It is the mortar of higher 
intelligence. It provides the continuity that links one thought to another. 
This, in turn, provides the foundation of interconnected ideas and 
concepts that we can combine into ever more complex structures and 
schemes that we can use to understand and manipulate ourselves and our 
environment. (Bodovitz 2008, p. 597) 

 

                                                                                                             
his colleagues showed that a subthreshold somatosensory stimulus must proceed 
for approximately 500ms before it becomes conscious.” (Bodovitz 2008, p. 594) 
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From an EDWs perspective, we, the human beings (as living 
entities, in general) could not survive in any environment without 
this continuity. However, this continuity is just the “I” with its two 
properties: (1) it is the implicit knowledge acquired during the 
development period and the entire life (2) its unity. Without these 
two properties, we would be like a sophisticated computer without 
sentience. The implicit knowledge is the “mortar of higher 
intelligence”. Each thought is part of the “I”, so the “I” (or its 
implicit knowledge) is the “foundation of interconnected ideas and 
concepts”; the “I” is the transcendental framework of our 
thoughts.1 
 
2.4 The principle of “correspondence” within the EDWs 
perspective 
The principle of correspondence refers to the appearance of all 
epistemologically different entities, from micro- to macro-
particles, and from non-living to living entities. Any philosophy 
needs to explain the existence and the nature of all these entities. 
In Chapter 2 (and Vacariu 2008), we saw that the “relationship” 
between micro- and macro-particles reflect the relationship 
between micro-EW (with its micro-forces) and macro-particles 
(with gravitational “force”) 300,000 years after the Big Bang, the 
microparticles started to evade from a very hot and dense plasma. 
We have to recall that each particle (micro- or macro-) has a 
                                                 
1 From Kant’s transcendentalism philosophy, the framework of our thought is 
the transcendental apperception that is a priori to any thought. From an EDWs 
perspective, the “I” is an EW and our thoughts are entities and processes of this 
EW. Therefore, the “I” is transcendental in relationship with the thoughts. (For 
more detail, see Vacariu 2007a and 2008).  
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corresponding wave. The particle and the wave are in EDWs. 
Million of years after the appearance of micro-particles, we have 
the macro-particles, planets and stars. The macroparticles are not 
“composed” of but correspond to the microparticles. The 
microparticles are in the micro-EW and the macro-particles in the 
macro-EW. In Vacariu 2008, we saw that the non-living entities 
exist only at surface. The epistemologically different interactions 
constitute the epistemologically different entities and the 
epistemologically different entities determine the 
epistemologically different interactions. The constitution of 
interactions refers to the surface of entities. The surface of entities 
determines the constitutive interactions. Each physical 
epistemologically entity is an “it”. 
 The living entities (cells, microbes, plants, and animals) 
started to appear on Earth, at least, billion years after the 
appearance of the macroparticles. The result of the evolution of 
animal species is the human being. We saw above (and in Vacariu 
2008) the relationship between the mind and the body. A living 
entity (an It) can be defined in two EDWs: (1) the It is an implicit 
knowledge (2) a living entity made off an amalgam of physical 
entities and their interactions. There is a correspondence between 
the implicit knowledge and the amalgam of physical entities that 
belong to two EDWs. Each living entity corresponds to an “I” that 
is an implicit knowledge, an EW that corresponds to the physical 
entities/processes that belong either to the macro-EW or to the 
micro-EW. We could say that after the Big Bang, there have been 
established, from time to time, certain conditions of interactions 
that form the epistemologically different entities. In Kantian 
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words, the possibility of conditions for epistemologically different 
interactions represents the possibility of epistemologically 
different entities. Due to the Big Bang and its consequences, it was 
created the possibility of epistemologically different interactions 
that constitute the epistemologically different entities (or vice-
versa with “determine” instead of “constitute”).   
 In this context, we introduce the principle of 
correspondence, a principle that explains what kind of 
relationships exists between all the epistemologically different 
entities that belong to EDWs. We saw in this chapter that the 
“nature” is not complex. The idea of complexity is also “complex” 
for the “nature” or, in other words, for the appearance and the 
existence of the EDWs (with their entities and interactions). The 
principle of correspondence strongly overlaps with the other six 
principles of the EDWs perspective.1 We elaborated it just for 
clarifying the “evolution” of, or better, the relationships between 
the epistemologically different entities and their interactions. 
There is no evolution from microparticles to macroparticle or from 
non-living entities to living entities. Only in the unicorn-world we 
can try to find the principle of such “evolution”. We have to 
replace the “evolution” with the correspondence. Thus, the 
principle of “correspondence” (PC) is 
 

The relationship between epistemologically different entities that belong 
to EDWs is only the “correspondence”.  

 
                                                 
1 PC is a kind of post-scriptum to the other six principles of the EDWs 
perspective. With this principle, we want to draw the attention for a radical 
position in understanding the role of the “correspondence” in explaining the 
EDWs. 
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Using the PC, we can finally explain the very problematic 
“relationships” between the epistemologically different entities 
and their interactions: there are no such relationships! This 
principle stops the search for the “emergence”1 of some classes of 
entities from other classes of entities. A planet is not “composed” 
of but it corresponds to an amalgam of microparticles. An electron 
continues its existence without having any “idea” about the planet 
or a table to which it corresponds (and all other microparticles). 
There is an epistemological-ontological threshold between the 
electrons/protons and the planet or the table2. A living entity is not 
the result/”emergence” but it corresponds to certain physical 
entities. A cell has no “idea” about human beings even if, from the 
human viewpoint, the cell and the organism belong to the same 

                                                 
1 About the notion of the “emergence” in philosophy and science, see Bedau and 
Humphreys (eds.) (2008).  
2 The first sentence of Heil’s article (“Real tables”) is “Tables exist.” (Heil 
2005, p. 493) Few sentences later, Heil indicates that not “all philosophers 
would agree. To some, tables are suspect entities; if tables exist at all, which is 
unlikely, they do so in some attenuated sense.” Heil is right but only within the 
EDWs framework. Otherwise, “some philosophers” would be correct in 
rejecting a contradiction regarding the existences of a table and “its” 
microparticles within the same spatio-temporal framework. Heil analyzes the 
relationship between a table and its microparticles: identity, arrangement, 
supervenience, etc. At one place, Heil indicates that “'Table' is a sortal term. To 
grasp the table concept is to grasp both conditions of application (manifested in 
your being able to tell tables from chairs) and a grasp of identity conditions 
(manifested in your being able to count and re-identify tables). This means that 
tables, whatever else they might be, are substantial entities.” However, Heil 
continues his paper analysing the relationship between language and ontology. 
We write the last sentence of his article: “This is the linguistic tail waging the 
ontological dog.” As Vacariu wrote, language has been a refugee for 
philosophers of the last century that could evidently not solve, within the 
unicorn-world, the ontological problems created by certain discoveries from 
special sciences. (Vacariu 2008) 
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macro-EW. In this sense, there is only an organizational threshold 
between them. However, from the viewpoint of a cell, there is an 
epistemological-ontological threshold between itself and “its” 
molecules. There is no relationship between the micro- and the 
macro-entities or the micro- and macro-“levels”. There are no 
hierarchies in the description of the “nature” because the nature 
does not exist! The “nature” becomes so complex precisely 
because of the human mind’s imagination. Reality is much simpler 
than we could imagine. Reality is the EDWs with their 
epistemological entities and their interactions, nothing more or 
less! We, the human beings, have the advantage of knowledge 
from observing the EDWs, but the work within the unicorn-world 
for so many millenniums, the “fruit of knowledge”, made us 
conclude that the universe and the living entities are so complex!  

As we emphasized above, the non-living exist only at their 
surface, while the living entities correspond to the implicit 
knowledge. In this context, how do we define a living cell? Is the 
cell an ensemble of molecules, proteins and their processes? Is the 
membrane of a cell its boundaries? From our viewpoint in normal 
conditions, when we look to a cell’s interaction with its 
environment, we can claim that the cell exists. If we look inside of 
a cell and we observe “its” molecules, then the cell does not exist! 
In other words, the cell cannot exist with “its” membrane and 
molecules in the same space-temporal framework. Within the 
unicorn-world and by avoiding the cell’s viewpoint and Quine’s 
ontological relativism (his rabbit and parts of rabbit1), there is a 
                                                 
1 In Vacariu (2008), it is showed that Quine’s ontological relativism is a 
linguistic game that tries to avoid ontological contradictions within the 
framework of the unicorn-world.  
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contradiction of the “ontological identity”: two different entities, 
the cell and the ensemble of “its” parts cannot exist in the same 
world, in the same space-temporal framework. Thus, even from 
our viewpoint, we cannot say that the cell is either “identical with” 
or “composed of” “its” ensemble. When we look to a cell that 
belongs to the macro-EW through a microscope or whatever tool 
of observation, we do not see the cell and the ensemble at the same 
time. According to the principle of complementarity, we cannot 
observe two EDWs at the same time. It is not about the status of 
our conditions of observation. It is about the hyperontology of the 
EDWs! We have to introduce here the idea of the subjectivity of a 
cell that is an EW; it exists as an implicit knowledge and this 
knowledge corresponds to the ensemble of molecules and proteins. 
From this viewpoint, the subjectivity of a cell is not identical with 
the ensemble but there is an implicit knowledge that corresponds 
to the existence of a cell and there is an organizational threshold 
between the cell and its biological elements. If we make an 
analogy with the human beings, the cell cannot “observe” itself 
explicitly but only implicitly. The “I” cannot “observe” the entire 
brain (inside and outside the cortex). In the EDWs perspective, we 
can finally define the meaning of life.1 Similar to the cognition or 
human subjectivity, life is an implicit knowledge that corresponds 
to an amalgam of physical entities. Life is represented by the 
subjectivity of all living entities from cell to animals, the “I” (their 
subjectivity). Do not try to explain life directly through the 
physical entities! Life does not belong to the physical-EW (the 
macro or the micro-EW) but it is an EW exactly like the mind-EW. 

                                                 
1 About life and the EDWs perspective, see section 6.2 of this book. 
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2.5 Frith’s approach to the mind-body problem and the EDWs 
perspective 
Frith’s approach is quite close to the EDWs perspective especially 
in respect of the mind-body problem, this being the reason for 
which we analyze, in detail, some parts of his book. At the end of 
the prologue, Frith underlines the main idea from his book. The 
distinction between the brain and the mind is false. In reality, the 
mind is created by the brain. The brain creates two illusions in us: 
(1) we have a direct contact with the world (2) our mental world is 
private. Only the brain has contacts with the external world and 
not our mind. The brain creates the mind. “We all know that our 
mental life is just as real as our life in the physical world.”1 (Frith 
2007, p. 6) From an EDWs perspective, mind and life are not the 
product of the brain or the organism, respectively; they are both 
EDWs than certain physical entities. The mental world is “private” 
only as a particular EW not as the product of the brain. Frith 
strongly believes that the “brain activity is not the same as mental 
experience”.2 (p. 15) In other terms, the mind is the product of the 
brain or the mind emerges from the brain. Frith works within the 
unicorn-world and it is clear that he misses the framework of 

                                                 
1 To support this idea, Frith introduces, for instance, the results from some 
experiments: the “rejection by the one we love causes as much pain as a burn 
from a hot oven.” At the same page, in the footnote, we find that “brain imaging 
studies suggest that physical pain and the pain of social rejection involve the same 
brain regions.” (Frith, p. 6) This is a nice support to the EDWs perspective. The 
physical pain and the pain of social rejection belong to the EDWs, it is the same 
brain area responsible for both pain. We consider that this is a result of evolution!  
2 One of his examples is when we see a blue object, we cannot find anything 
blue in the brain. (Frith 2007, p. 15)  



Mind, Life and Matter in the Hyperverse 
 

74 

EDWs. He assumes a materialist position even if he admits that his 
approach “sounds” like a dualism. (Frith 2007, p. 23, footnote 5) 
He tries to convince us that we are not consciousness about most 
of the neural states and processes, and that the self is the “product” 
of the brain. The relationship between brain and mind is not one-
to-one. Nevertheless, every mental state or process is caused by or 
at least depends on the brain activity. (p. 23, my italics) Due to his 
work inside the unicorn-world and the avoidance of the identity 
theory, Frith is forced to use such notions like “causation” or 
“dependence”.1 Obviously, from the EDWs perspective, the brain 
is different from the mind but they belong to the EDWs. 

In the first part of his book, Frith grasps the relationships 
between the brain, the body and the external world. He aims to 
proving the difference between the brain and the mind: to us, the 
world is an illusion created by the brain, and even the information 
on our body provided to us by the brain can be false. To support 
his ideas, Frith offers multiple arguments based on various 
experiments from the cognitive science. Evidently, we cannot 
discuss about all these experiments here. We shall only write his 
conclusion of the first part.  
 

I have shown how our experience of an effortless interaction with the 
world – through our perceptions and actions – is an illusion. We have no 
direct contact with the world or even with our own bodies. Our brain 
creates this illusion by hiding from us all the complex processes that are 

                                                 
1 Frith’s alternative seems to be quite close to Searle’s position from his book, 
“The rediscovery of the mind” or Llinas (2002, see above). Churchland’s critics 
against Searle’s alternative are available to Frith, too. Interesting, more and 
more thinkers from cognitive science appeal, directly or indirectly, to Searle’s 
approach! The main reason is their framework of the unicorn-world and the 
rejection of the identity between the mind and the brain.   
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involved in discovering about the world. We are simply not aware of all 
the inferences and choices our brain constantly has to make. When things 
go wrong, our experiences of the world can be completely false. … Now, 
having taken the brain and the mind apart, I have to try to put them back 
together again and reassure you that we can be confident of our 
experiences (most of the time). (Frith, p. 81)  

 
When someone reads this paragraph, he/she has the impression 
that it was written by someone who works within the EDWs 
perspective! From our viewpoint, he is right in claiming that “our” 
interaction with the external world is an illusion.1 Moreover, “we” 
do not even have a “direct contact” with our body. But what 
exactly does “we” mean (that differs from the body and the brain)? 
Probably, “we” refers to the “I” that is equivalent to the mind. The 
relationship is the following: the brain produces the mind but only 
the body (including the brain) is in the world. Nevertheless, due to 
his work within the unicorn-world, it is logical for Frith to put the 
mind and the brain “back together again”.  
 To support the idea that the mind does not know what the 
body does, Frith analyzes, among other experiments, the Pierre 
Fourneret’s experiment2.  
 

People were asked to draw a vertical line on the computer screen by 
moving their hand forward. But they couldn’t see their hand, only the line 
they were making on the screen. … Sometimes moving your hand 
straight forward would not produce a vertical line on the screen, but one 
that deviated to the side. When this happens it is very easy to modify 
your hand movement (by deviating to the other side) so that you still 
draw a vertical line on the screen. Indeed this is so easy that, unless the 

                                                 
1 “My knowledge of my own body and how it acts on the world is not direct.” 
(Frith, p. 81)  
2 As Frith mentions, this experiment was first realized by the Danish 
psychologist, T.I. Nielsen in 1965.  
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distortion is very great, you don’t even know that you’re making this 
deviant movement. So, in spite of the direct connection from my hand to 
my brain, I am unaware of what precisely my hand is doing. (Frith 
2007, p. 64)  

 
Again, from Frith’s viewpoint, the mind does not know the entire 
“knowledge” of the brain or the entire actions of the body. From 
our perspective, it is clear that the mind and the brain belong to the 
EDWs.1 Being EDWs, it is quite normal for the mind to do not 
know everything about the brain.  

The notion of habituation is strongly related to the implicit 
knowledge. (About habituation, see Vacariu 2008) The 
“prediction”, an essential notion for Frith (and Llinás, too – see 
below) is related to this notion. Frith explains us that our brains 
suppress the body sensations when we have certain movements of 
our bodies. 
 

We all like the feeling of being in control. And the thing we control best 
is our own body. Yet, paradoxically, because our brain suppresses the 
bodily sensations it can predict, we feel most in control when we don’t 
feel anything. I reach for my glass and all I experience is the look and 
taste of the wine as I drink it. I don’t experience the various corrections 
made to the movements as my brain navigates my arm through the 
various obstacles on the table to reach the wine glass. I don’t experience 
the change in the angles of my elbow or the feel of the glass on my 
fingertips as they adjust perfectly to the size of the stem. I feel in control 
of myself because I know what I want to do (have a drink) and I can 
achieve this aim without any apparent effort. As long as I stay in control, 
I don’t have to bother with the physical world of actions and sensations. I 
can stay in the subjective world of desires and pleasures. (p. 105)  

 

                                                 
1 See the continuation of our inquiring of this experiment in section 5.3 of this 
book. 
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We believe that the suppressions of bodily sensations are the 
results of two processes: development and evolution. The 
correspondences between the mind-EW and the brain-EW reflect 
us exactly the processes (that involve the procedural knowledge 
like the movement of our hand) strongly highlighted by Frith. The 
continuity of such processes cannot be captured by the HOTs 
(against the HOT, see Vacariu 2007b) or by any kind of 
relationship between the mind and the brain. There are, indeed, no 
relationships between the mind and the world, but the mind is an 
EW and the external world (that includes the brain and the body) is 
the macro-EW! In this regard, and only from this viewpoint, we 
agree with Frith (the section of his book “The world of the 
imagination”): 
 

We can live in this world of intentions, this imaginary world, because our 
brain can predict the consequences of our movements. Our brain knows 
in advance how long a movement will take, what our hand will look like 
at the end, and what the movement should feel like. And even if we do 
not move at all, we can imagine making movements.1 (Frith, p. 105)  

 
This world is the product of our imagination, but it is not a 
creation of the brain. On the one hand, the mind is not the product 
of the brain. The world, more exactly, our knowledge on the 
external world, is the “I” or parts of the mind-EW that correspond 
to the brain-EW. Therefore, it is not the product of the brain! Only 
in this way, we can avoid the search in vain for the relationship 
between the mind and the brain. From Kant’s position, the brain is 

                                                 
1 “But most of the time I, the actor, move through the world invisibly, a shadow 
that one can sometimes catch a glimpse of from the corner of one’s eye before it 
moves on. “ (Frith, p. 110) 



Mind, Life and Matter in the Hyperverse 
 

78 

an image that belongs to the mind. Therefore, we cannot sustain 
that the mind is the product of the brain. On the other hand, we 
cannot adopt Berkley’s position to support that the brain fails to 
exist. We also cannot support Spinoza’s approach stating that the 
brain and the mind are attributes of a neutral substance. As entities 
that exist in a particular EW, we have to accept that every class of 
epistemological entities from every EW really exists. If we accept 
Spinoza’s unknown substance, then we have to reject the existence 
of all living entities (including ourselves) and all micro- and 
macro-particles. It is really absurd to try to explain the existence of 
all epistemological different entities using the “fundamental level” 
or the “ultimate reality”. Our ontological limits make us reject any 
kind of monism!  

Frith continues with Yue and Cole’s experiment that 
proves that “training movements in our imaginations can increase 
strength almost as much as real training can” (p. 106)! If Frith 
finds the explanation in predictions of the brain, we consider that 
here we have again the correspondences between the mind-EW 
and brain-body-EW.1 We emphasize again that in Frith’s 
approach, the most important idea for us is that the brain creates 
models of the world for the mind.2 A subtitle in Chapter 5 tells us 
directly this idea: “My perception is not of the world, but of my 
brain’s model of the world”! In our viewpoint, the perception is a 
mental perception so it belongs to the mind. According to Kant’s 

                                                 
1 We mention again that the brain-body-EW is not a real EW, but a physical 
entity that belongs to the macro-EW.  
2 The title of Chapter 5 illustrates this idea: “Our Perception of the World Is a 
Fantasy That Coincides with Reality”. Again, reading this title you have the 
impression that the approach is created within the EDWs perspective!  
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transcendental philosophy, it is of my “mind’s model of the 
world”. Frith argues this idea with the “Ames room” picture, 
Necker’s cube and other visual illusions. The next subtitle, 
“Perception is a fantasy that coincides with reality”, shows exactly 
the “correspondences” between the EDWs!  

We emphasized above the two major mistakes made by 
Frith: his work within the unicorn-world and the brain that 
produces the mind. To us, it seems that we face here a vicious 
circle. If we avoid the framework of the unicorn-world, and 
following Berkley’s paradigm, we could ask why the “brain 
produces the mind” and why not the “mind produces the brain”? 
Which is the argument that supports the idea that the mind is the 
product of the brain? Just because the brain is located in a space-
temporal framework, is the first more real than the second? But 
according to Kant, the space and the time are our a priori intuitions 
that form parts of the transcendental apperception. Thus, the brain 
is a phenomenal creation of the mind! Without our mind, we 
would not be able to prove even the existence of the brain! From 
an EDWs perspective, we cannot say that the brain is more 
objective than the mind. According to the principle of objective 
reality, all the EDWs have the same objective reality.  

As we saw in section 2.2, Llinás defines the self and the 
cognition as “intrinsic oscillatory electrical activity, resonance, and 
coherence”. (Llinás 2002, p. 12) The wholeness of the self has 
been constructed in several steps during the evolution process. 
Certain connections between sensory and motor systems have been 
achieved within the nervous system. “As the nervous system 
evolved, the constraints generated by the coordinate systems that 
describe the body were slowly embedded into a functional space 
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within the nervous system.” (p. 56) Then, the appearance of the 
motor neurons between the sensory cells and the motor cells was 
required, the so called “interneurons”. (Llinás 2002, p. 80)  

During the evolution, the job performed by the simultaneous 
activations of muscles cell through electrical signals was taken over 
by the spinal cord. In Llinás’ terms, the motile properties of the 
muscular mass “have been embedded into the connectivity and 
intrinsic electrical properties of the spinal cord neuronal circuits. 
This is the stage known as the neurogenic motricity. (Llinás 2002, p. 
60) This is the internalization of the external properties of the 
animal inside the brain. The internalization of movement and 
perceptions transformed later on, during the evolution, into thinking. 
(p. 62) However, the internalization is the “I” (the subjectivity of 
living entities or the human subjectivity). The internalization 
involves the relationship between sensations, perceptions, thoughts 
and the external world, a very problematic topic throughout the 
history of philosophy and later in the philosophy of mind and 
cognitive science. For instance, with his transcendental 
apperception, Kant is beyond the debate on empiricism vs. 
rationalism. With his categorical understanding, Kant “usurps the 
entire burden of objective representation, leaving sensibility with 
effectively no role to play at all.” (Waxman 1995, p. 814) The 
EDWs perspective is an extended Kantian transcendental 
apperception from human being to all classes of entities (living and 
non-living). (Vacariu 2008) Thus, there are only physical 
interactions between brain, body and environment. Neural patterns 
of activation which are the results of such interactions correspond, 
with a considerable degree of approximation, to certain mental 
states that are mental sensations or perceptions. The introduction of 
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EDWs helps us to avoid the eternal (in the history of philosophy) 
and infamous amphiboly or heterogeneity between sensibility and 
understanding. In answering the question “How is thought 
possible?”, Kant has to solve this radical heterogeneity (the hybrid 
models mentioned above). He is at the door of Leibniz (for 
intellectualizing the sensible) and Locke (for sensibilizing the 
intellectual). (Waxman 1995, p. 816) Kant’s solution to this problem 
was the role of understanding with its categories. Working under the 
unicorn-umbrella, Kant made a great effort to solve the problem of 
heterogeneity between sensibility and understanding. The “I” – with 
its own identity in relation with all representations, self-
consciousness, and the possibility of creating the synthesis of mental 
representations – represents the surrogate or exponent for “synthetic 
unitary of pure intuitions of space and time. (Waxman 1995, p. 849) 
For Kant and all other philosophers, sensibility means the 
interaction between mind and nature. Therefore, he is forced to 
introduce the distinction between noumena and phenomena; the 
external world, in more precise terms our representations about the 
external worlds, are parts of the self. (Waxman 1995; for more 
detail regarding Kant and the EDWs perspective, see Vacariu 2008, 
Chapter 2) 

In the EDWs perspective, the “I” is some explicit serial set 
of mental entities, implicit knowledge and various internal 
“feelings”, in parallel. If the mental representations of the external 
world are the self, then all our sensor and motor states belong to 
the mind (or the “I”), too.1 In this way, we clearly avoid the 
notorious problem of amphiboly. Due to the evolution rules, all 

                                                 
1 Llinas claims the same thing. (Llinas 2002, see above) 
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sensations, perceptions, predictions and thoughts are unitary. This 
idea directly reflects the unity of the “I”. All these entities and 
their unity is the “I”. Without this unity, the “I” does not exist and 
Hume would be right in claiming that the “I” does not exist but is 
only an aggregate of various perceptions and ideas. As we 
emphasized above, it is almost impossible to identify which 
particular parts of the brain correspond to certain mental states 
(that are the “I”). We return to the analogy between two pairs: 
electrons-table and neurons-the “I” (the mind). It is meaningless to 
ask about the unity (in Cartesian terms, about the extension) of a 
table from the viewpoint of electrons. Also it is meaningless to ask 
about the unity of a table from its leg’s viewpoint or about the 
unity of a cell from one of its protein’s viewpoint.  
 We continue the analysis of Llinás’s ideas about the 
mind/brain, body and the external world. According to him, the 
“external world and the internal world have different coordinate 
system reference frames”, even if the properties of those two 
worlds have to be “homomorphic”. (Llinás 2002, p. 64) In the 
unicorn-world, he is obviously aware of “the differences in 
coordinate system reference frames between the external and 
internal worlds and how continuity between perception and 
execution may/must exist.” (p. 65)  
 

The case of the CNS (central nervous system) is comparable to taking a 
picture of a moving object, not with an instantaneous flash, but replacing 
the light with a set of lights (in the CNS, axons), each having a different 
conduction time. Creating an internal “picture” of the external reality in 
the CNS in such a manner, through differently delayed neuronal signals, 
means that simultaneous external events will not be represented in the 
CNS as simultaneous. Conversely, simultaneous onset of firing of a 
group of neurons with different conduction velocities will not produce a 
set of simultaneous external events, either. (Llinás 2002, p. 67)  
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From an EDWs perspective, there has to be a correspondence 
between the mental representations and the neural entities and 
processes that are, in the case of visual “perceptions”, the results of 
the interactions between light, the eyes and the neural patterns of 
activation. We do not understand Llinás’ idea that the activity of 
CNS is comparable with taking a picture of a moving object using 
a set of lights. If we have “differently delayed neuronal signals”, 
how is it possible for “us” to have continuous images of the 
external objects? Again, the answer could be that the continuous 
images are illusions for “us”. What does “us”mean? Llinás claims 
that the neural networks internalize the images of the external 
environment through the difference in the electrical properties and 
connectivity of neurons. These images are then “transformed” into 
motor behavior. What does “transform” mean? The electrical 
processes of the brain (their synchronization) constitute the mind 
or “us”. (Llinás 2002, p. 70) Hence, the brain generates or 
constitutes the mind or the “I”. Again, in the unicorn-world and by 
accepting the monist position, Llinás can use words like 
“generate” or “constitute” to grasp the relationship between the 
mind and the brain. As we saw above, from an EDWs perspective, 
all the sensory-motor images belong to the mind. In other words, 
the mind creates such “images” of the external world. The 
conceptual framework in which Llinás recognizes he is working is 
the Kantian one (the one in which Frith works, too)! What is an 
image, a mental image for Llinás?  
 

An image is a simplified representation of the external world written in a 
strange form. Any sensory transduction is a simplified representation of a 
universal arising from the external world. The brain is quite Kantian in 
the essence of its operation. It makes representations of aspects of the 
external world, fractionalized aspects, by making a useful geometry, a 
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geometry with internal meaning that has nothing to do with the 
“geometry” of the external world (…) (Llinas, p. 108)  

 
To “write in a strange form” a mental representation means that 
certain complicated sensory inputs are “transduced” in more 
simplified mental entities. What does “transduction” mean? From 
what we understand, this notion involves a causal relationship 
between the external world and the brain. Where is the place for 
the mind? Is it “generated” by or is it “identical” with the brain? 
There is a notorious mixture of notions that represent ED entities 
within the same world, the unicorn world. Llinás emphasizes that 
the internal and external worlds are quite different. If the 
geometries of internal “meaning” (the “I”, in our perspective) and 
the external world are very different, then why can we assume that 
cognition (this internal meaning) is just the synchronization of 
neural cells? From an EDWs perspective, these movements within 
the unicorn-world are illicit! They presuppose a hybrid model that 
almost sends us to Descartes’s effort to unify the mind and the 
brain.1 (About Descartes and the EDWs perspective, see Vacariu 
2008, Chapter 1) 

Llinás returns, again, to the main question: if each neuron 
and parts of neural networks represent parts of the external world, 
then how does the brain realize its global functions responsible for 
the unity of self and the unity of a perceptual object? (p. 114) 
 

                                                 
1 “Reaching the stage in which he was aware that the unity between mind and 
body couldn’t be proved scientifically or philosophically, Descartes 
pronounced, “the union of mind and body is a reality which escapes 
philosophical discourse.” (Descartes to Elisabeth, 21 May 1643 in Fowler, p. 
385)” (in Vacariu 2008, p. 47) 
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What mechanism can one find that will bind processed information from 
disparate sensory sources so that, for momentary practical purposes, the 
resulting internal representation or sensorimotor image means the same 
thing? This mechanism should also associate memories and/or thoughts 
with this internal construct, such as imagining/remembering a voice 
reading to you from the book you are holding. (Llinas, p. 117)1  

 
Interestingly, we can notice here that Llinás is aware about the 
compulsory unity between “disparate” sensorial inputs, memories 
and thoughts (that involves the binding problem). In the case of 
body movements, many cells  
 

can sum the force generated by their simultaneous contraction, in this 
case by converging on to a common point (a tendon), then a macroscopic 
force capable of producing movement is generated. A corporate motor 
has been evolved. Something similar may be happening with sensory 
cells. Their summing properties can and have been studied, as we will see 
presently. That which is summed (single cell primitive qualia-like 
property) is what must be understood, but the problem then seems far 
more tractable. (Llinas 2002, p. 212)  

 
For this unity, Llinás bets on the “temporal coherence”, the 
synchronous binding of the activity of individual cells, the 
neurons. “If the entire module of neurons (whose activities 
represent fractionalized aspects of the external world) electrically 
oscillates in phase or resonates (…), a global activity pattern is 
formed.” Thus, the temporal coherence accomplishes the 
“cognitive” and “motor binding.” (Llinás 2002, p. 121) Based on 
different experimental studies, Llinás indicates the 40-Hz coherent 
neuronal activity for the temporal coherence.  
 

                                                 
1 We have here again the binding problem or Damasio's “convergence zone” 
(Damasio 1988) and the unity of the self. 
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If we posit that the 40-Hz coherent waves are related to consciousness, 
we may conclude that consciousness is a noncontinuous event determined 
by simultaneity of activity in the thalamocortical system (Llinás and Pare 
1991). A 40-Hz oscillation displays a high degree of spatial organization 
and thus may be a candidate mechanism for the production of the 
temporal conjunction of rhythmic activity over a large ensemble of 
neurons. Global temporal mapping generates cognition. The binding of 
sensory information into a single cognitive state is implemented through 
the temporal coherence of inputs from specific and nonspecific thalamic 
nuclei at the cortical level. This coincidence detection is the basis of 
temporal binding. (Llinas, p. 124)  

 
The synchronization makes the transfer from the microscopic to 
the macroscopic landscape. Nevertheless, we saw above that 
synchronization is a problematic alternative. In the last paragraph, 
we have again the problematic notions like “generate” or 
“binding”. These notions presuppose both types of entity (brain 
and cognition) within the same world. An already classical and 
major mistake! 

Due to his work inside the unicorn-world and in the 
absence of the notion of “I”, Llinás needs to anthropomorphize the 
cells. In order to exist or to survive in its environment, an 
organism (like that “composed” of cells) has to be an “agreed 
commonality and in communication” with other entities of the 
same class and all entities should to follow “a set of global rules”. 
(Llinás, 2002, p. 74) In this sense, “A great advance in the cell-to-
cell communication came from the cells’ ability to control the 
concentration of intracellular calcium ion (Kretsinger 1996, 1997; 
Pietrobon et al. 1990; Williams 1998).” (Llinás, p. 76) It is 
essential that such communication – the “meaning” (p. 250) – 
between cells to be accomplished through their synchronous 
activation. (p. 250) From an EDWs, we reinforce again that the 
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“communication” among cells does not “generate” the self or 
certain mental states. The self or its mental states are not identical 
with or not composed of cells that communicate through 
synchronization. Evidently, the synchronization is a neural 
process, not a mental one. When we talk about synchronization, 
we are within the brain-EW. We cannot reduce the self and its 
unity to a neural process. Obviously, the activities of the brain and 
the mind belong to the EDWs!  

Llinás emphasizes that the self is just the “temporally 
coherent event that binds, in the time domain, the fractured 
components of external and internal reality into a single construct 
(…).”1 (Llinás 2002, p. 120, his italics) The self is the 
centralization of prediction and this centralization is an 
“abstraction we call the ‘self.’”2 (p. 127) We really do not 
understand what “abstraction” means. We can only give a meaning 
to this word if we equalize “abstraction” with an EW! 

Related to our perspective, Llinás considers that the 
sensations are “truly intrinsic, that means they can also be attained 
or obtained in the absence of activation of sensory pathways.” 
(Llinás 2002, p. 159) From our viewpoint, the sensations are 
indeed intrinsic, i.e., they are the self or the mind-EW, nothing 
more or less. In Llinás, even  
 

qualia must arise from, fundamentally, properties of single cells, (…) 
amplified by the organization of circuits specialized in sensory functions. 
Qualia are that part of self that relates (back) to us! It is a fantastic trick! 
One cannot operate without qualia; they are properties of mind of 
monumental importance. Qualia facilitate the operation of the nervous 

                                                 
1 Or “(T)he binding events comprise the substrate of self.” (Llinas 2002, p. 126, 
his italics) 
2 We can clearly see that this idea is very close to Frith's approach.  
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system by providing well-defined frameworks, the simplifying patterns 
that implement and increase the speed of decision and allow such 
decisions to re-enter (the system) and become part of the landscape of 
perception. (Llinás 2002, p. 226, his italics)  

 
Qualia are parts of the self, the mind-EW that is indeed a “fantastic 
trick” due to the mixture of EDWs! Qualia do not “facilitate the 
operation” of the brain, qualia are parts of the “I” that is an EW. It 
is not qualia that furnish a “well-defined” framework for the 
nervous system necessary for quick decision making, but the “I” 
that is all qualia and perceptual and cognitive states, i.e., the whole 
knowledge acquired throughout the life that has the unity 
absolutely necessary for a living entity to survive. Only by 
introducing the “I” in such equation, we can explain the human 
predictions and decisions. For Llinás, there has to be a part of the 
nervous system that “puts the many segments together into 
something that beforehand did not exist: a unified whole.” (Llinás 
2002, p. 226) This part, 
 

does not relate directly to the connectivity of the nervous system at any 
particular, segmental level. The central nervous system abstracts the fact 
that the animal is composed of a series of unit segments; ipso facto, the 
process of intersegmental integration is an abstraction, and represents the 
beginning of abstraction as a naturally selected biological process. That 
this is the evolutionary direction is supported by the observation that the 
central nervous system mushrooms out in front of the spinal cord, 
polarizing encephalization. We see something important happening: from 
the animal’s very neurological becoming is the fact that the animal can 
have an internal representation of itself not only as a set of parts but as a 
whole entity. It is here, from this germinal metaevent, that abstraction 
begins and the self emerges. (p. 226)  

 

“Abstraction”, has to be a mental function that belongs to the 
mind-EW not to the brain-EW. Indeed, the central nervous system 
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has certain entities and processes that correspond to the mental 
“abstraction”. These neural elements are the result of naturally 
selected biological process. Such process does not start at the level 
of central nervous system but at the level of cells or even 
molecules! The mind-EW does not emerge from/is not generated 
by the brain. “The process of intersegmental integration is an 
abstraction”, but it is an EDW! If we avoid the notion of 
emergence, we really do not understand what else abstraction 
could mean. Moreover, what does it mean that an animal has an 
internal representation of itself as a whole? What kind of 
representation is this? We can only say that the “I” is an EW; the 
“representation” that each of “us” has about the “I” is just a 
theoretical notion because such representation is the implicit 
knowledge acquired during development and all our experience 
(see the principle of knowledge).1 

It seems that Llinás adopts a position common to 
Damasio’s “convergence zone” (Damasio 1989), even if he prefers 
the synchronization alternative. From an EDWs perspective, such 
convergence zone is meaningless. (See Vacariu 2008) According 
to the part-counterpart, the “I” corresponds to the strongly 
interrelated brain and body. There is no convergence zone for 
binding the features of an external object. We do again the analogy 
between the mind-brain and the table-microparticle. We cannot ask 
about the unity of a table from the viewpoint of an electron! The 
same state of affair applies to the unity of the “I”: “Don’t ask about 
this unity from the brain’s viewpoint”! 

                                                 
1 Remember Kant who said that we cannot prove the existence of the self. (see 
Vacariu 2008) 



Chapter 3 
 

The surrealistic “extended mind” 
 
 
3.1 Clark’s robots and the EDWs  
Clark’s idea of the “extended mind” was initiated by Clark and 
Chalmers in a common paper. (“The extended mind”, Clark and 
Chalmers, 1998) The main idea is that the cognitive processes 
(only beliefs and cognitive processes) do not belong only to the 
mind but they are extended to an active environment. This active 
environment makes the difference between Clark’s (and Chalmers) 
“externalism” and Putnam and Burge’s externalisms. (Clark 2008, 
Appendix, p. 222-3) Nevertheless, Clark extends in his book the 
mind to other processes like perception, emotion, desires, etc. The 
extension of the mind is the result of certain body-world cycles 
that “supersize” the mind. (p. xxvi)1 We mention that we 
scrutinized Clark’s extended mind from the EDWs perspective in 
order to clarify the relationship between the mind, the brain, the 
body and the world. We have to make clear from the beginning 
that Clark’s position regarding the mind-body problem seems to be 
a kind of “extended identity theory”: the mind is given by the 
interactions between the brain, the body and the world.   

                                                 
1 Even in the foreword, Clark shows us “that perception is the interface where 
the world affects the mind, and that action is the interface where the mind 
affects the world.” (p. xi) As we saw in previous chapters, perception belong to 
the mind-EW and only the body (and the brain) interact with the environment. 
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Clark wants to offer a direction of research that combines 
two main approaches of the last 25 years of philosophy of mind 
and cognitive science: the computationalism (the cognitivism or 
the classical approach) and the dynamic system approach or the 
embodied cognition. He emphasizes in various places that, in our 
efforts to explain the mind, we have to accept the combination of 
both alternatives just because they are complementarily. We 
believe he focused mainly on the ideas of discrete representations 
from the classical perspective and the interactions between the 
brain, the body and the environment from the dynamic system 
approach. Combining these two alternatives, Clark’s main idea is 
that we could explain the human cognition only if we accept that it 
supervenes upon the interactions between the brain, body and 
world. This means that the mind “extends” from the brain not only 
to the body but also to the environment. Clark quoted Thelen, “a 
leading proponent of the embodied perspective”: “to say that 
cognition is embodied means that it arises from bodily interactions 
with the world” (in Clark, p. xxvi from Thelen 2000, p. 4). It is 
obviously a dynamic relationship between the brain, the body and 
the world in contrast to the computationalism (cognitivism) 
approach that completely eliminates the relationship between the 
mind and the environment. From our viewpoint, we agree with the 
computationalism for this elimination just because the mind is an 
EW. A solution to a great debate between two essential approaches 
like the computationalism and the dynamic system approach is, in 
general, the change of the same framework in which both have 
been constructed.1 
                                                 
1 For the relationship between computationalism, connectionism, dynamical 
system approach and the EDWs perspective, see Vacariu 2008. 
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One of the main ideas that appear in the book is the 
opposition between BRAINBOUND and EXTENDED. For Clark, 
the cognition is not limited to the “skinbag”, that is, the brain and 
the body, but “arises” from the interactions between them and the 
world.1 Throughout his book, Clark builds the arguments for his 
theory appealing to the empirical research on various fields. He 
started with some examples from robotics. He classifies the robots 
in different categories, mainly in active and passive robots. 
Honda’s Asimo – the most advanced humanoid robot – is just a 
“passive-dynamic walker”. An active robot involves the 
“incorporation” of the environment in the robot’s functions. For 
instance, Clark discusses the idea of Pfeifer et al. about the 
“ecological control” in which 
 

part of the “processing” is taken over by the dynamics of the agent-
environment interaction, and only sparse neural control needs to be 
exerted when the self-regulating and stabilizing properties of the natural 
dynamics can be exploited. (Pfeifer et al. 2006, 7) (Clark 2008, p. 6) 

 
Examples of active robots are those of Kuniyoshi et al. 2004 that 
are able of “rolling and rising” motion from a prone position or 
that of Iida and Pfeifer’s (2004), the running robot Puppy. We 
introduce here an important principle borrowed by Clark from 
Pfeifer and Bongard (2007) and developed under the “Principle of 
Ecological Balance”:  
 

                                                 
1 We will be very interested in understanding what exactly “to arise” means 
here. It does not seem to be a kind of identity relation. Is this notion similar with 
“emergence”? If so, what kind of emergence do we have here? Against the 
notion of “emergence, see Vacariu 2008.  
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… first . . . that given a certain task environment there has to be a match 
between the complexities of the agent’s sensory, motor, and neural 
systems . . . second. . . . that there is a certain balance or task-distribution 
between morphology, materials, control, and environment. (Pfeifer and 
Bongard, p. 123) (Clark, p. 7)  

 
Moreover, Clark stresses that  
 

… the “matching” of sensors, morphology, motor system, materials, 
controller, and ecological niche yields a spread of responsibility for 
efficient adaptive response in which “not all the processing is performed 
by the brain, but certain aspects of it are taken over by the morphology, 
materials, and environment [yielding] a ‘balance’ or task-distribution 
between the different aspects of an embodied agent” (see Pfeifer et al. 
2006). (Clark p. 7)  

 
We want to analyze in detail this notion of “matching”. We 
understand that not all aspects of an “efficient adaptive response” 
are realized by the brain, but the responsibility is extended to 
morphology, materials and environment. However, we do not 
understand what exactly “‘matching of sensors, morphology, 
motor system, materials, controller and ecological niche” means. 
Maybe this is a process due to the evolution of all species (it 
appears from insects until humans) and development (of each 
individual) but in what sense appears this match? From an EDWs 
perspective, the “match" between the complexity of sense, motor, 
neural systems is, in fact, the correspondence between them and 
the processes of the mind-EW. We have to underline that it is 
about the unity of the mind = the “I”. It seems to us that Clark is 
very happy with the notion of “morphological computation”. 
(Pfeifer and Bongard, 2007, p. 100)  Only this notion is a kind of 
extension, if not of the mind, at least of some of its functions. The 
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extended mind means, indeed, that some aspects of the mind are 
taken over by the body and even by the environment.1  

Another example is Toddler robot that “can learn to change 
speeds, go forward and backward, and adapt on the go to different 
terrains, including bricks, wooden tiles, carpet, and even a variable 
speed treadmill.” (p. 8) Toddler robot is similar to a child who 
learns to “make the most of the complex evolved morphology and 
passive dynamics of its own body”. (p. 10) It is important that this 
robot can exploit the passive dynamics of its own body (“inhabited 
interaction” Dourish 2001 in Clark, p. 9) to control its movements. 
A passive robot is unable to exploit its own body. It is very 
interesting Dourish’s statement about “inhabited interaction” vs. 
“disconnected control”: those who use a virtual-reality 
environment are disconnected from that world, there is no 
homunculus in our heads for controlling our hands but “We inhabit 
our bodies and they in turn inhabit the world, with seamless 
connections back and forth. (Dourish 2001, p. 102 in Clark p. 10) 
From an EDWs perspective, the active functions of the brain and 
the body are possible because of two reasons: (1) the brain and the 
body correspond to the “I” that has a unity (2) the world is 
integrated within the “I”. In this sense, following Kant’s route, we 
have to incorporate the external world within the “I”, not to 
extend, following a surrealistic route, the mind to the world. 
Obviously, we “incorporate” the environment through the 
perceptual mental representations that represent it but which are 
parts of the “I”.  

                                                 
1 Clearly, one source of inspiration for Clark is Gibson’s “ecological 
psychology”.  
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Finally, Clark investigates Collins and Ruina’s robot. 
(Collins and Ruina 2005) Clark selected all these robots because 
they are active, while Asimo is passive. Their advantage is that 
they consume much less energy than Asimo. Asimo’s efforts are 
larger and its body “needs of much ongoing energetic 
micromanagement.” (p. 9) The human body is active in 
interactions with the local environment and thus, for us, the active 
robots are better models than passive ones. 

In this context, let us examine Ballard et al.’s experiment 
(1997) (Clark pp. 11-13):  
 

(…) you are given a model pattern of colored blocks that you are asked 
to copy by moving similar blocks from a reserve area to a new 
workspace. Using the spare blocks in the reserve area, your task is to re-
create the pattern by moving one block at a time from the reserve to the 
new version you are busy creating. The task is performed using mouse 
clicks and drags on a computer screen. As you perform, eye-tracker 
technology is monitoring exactly where and when you are looking at 
different bits of the puzzle. One neat strategy might be to look at the 
target, decide on the color and position of the next block to be added, and 
then execute the plan by moving a block from the reserve area. (Clark, 
p. 11) 

 
Avoiding the presentation of all details, let us investigate the 
results of this experiment of their interpretation. Clark emphasizes 
two points of this experiment that endorse his alternative. Firstly, 
the visual fixation plays “an identifiable computational role”. (p. 
12) “These uses of fixation are thus described using the term 
‘deictic pointers’.” (p. 12) Secondly, the “repeated saccades to the 
physical model” “allow the subject to deploy what Ballard et al. 
dub ‘minimal memory strategies’ to solve the problem.” In Clark’s 
words, “the brain creates its programs so as to minimize the 
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amount of working memory that is required and that eye motions 
are here recruited to place a new piece of information into 
memory.” (p; 13) To Ballard et al. the eye movements and the 
head movements, on one hand, and the memory load, on the other 
hand, continuously change the information in a flexible way. 
(Ballard et al., p. 732 in Clark 2008, p. 13) 
 At this point, Clark launches the Principle of Ecological 
Assembly (PEA): “the canny cognizer tends to recruit, on the spot, 
whatever mix of problem-solving resources will yield an 
acceptable result with a minimum of effort.” (p. 13)1 The PEA 
supports the EDWs perspective, mainly the principles of part-
counterpart of knowledge. In order to make the first principle 
available, the “I” has to correspond to all physical parts, i.e., the 
brain and the body. Moreover, according to the principle of 
knowledge, the “I” has to be the entire knowledge (including 
declarative and procedural, conscious and unconscious, etc. 
knowledge), otherwise the minimum effort would not be 
“minimum”. Thus, from the EDWs perspective, the “I” is not only 
the sensorial-motor knowledge (perception and movement of the 
“virtual body”, see below) but also the implicit knowledge 
necessary to create thoughts and language.  

For Clark, the PEA supports the idea that the 
accomplishment of a specific process requires no particular 
“distinctions among neural, bodily, and environmental resources 

                                                 
1 Clark underlies that the PEA is similar to Pfeifer and Scheier’s Principle of 
Ecological Balance. “Pfeifer and Scheier are, however, most interested in the 
slowly evolved match among sensory, motor, and neural capabilities and hence 
between the organismic bundle and its ecological niche.” (p. 13)  
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except insofar as these somehow affect the total effort involved.” 
(p. 13) Is this true? The total bodily and brain efforts for  a process 
accomplishment have to correspond to certain processes that belong 
to the mind-EW or the “I” that corresponds to the part-counterpart 
entities. Evidently, due to the evolution, the minimum effort is the 
law of nature. (See below the “law of evolution”) From cells and 
proteins to insects and humans, this law has always been followed. 
Nevertheless, the insects and the humans could not survive and 
evolve without the existence of the “I”, that is the instinctual or 
acquired “knowledge” corresponding to the evolution of the part-
counterpart entities, i.e., the “brain” and body.  
 Another notion we have to investigate from an EDWs 
perspective is the “distributed functional decomposition” (DFD). 
Following Ballard et al.’s research, Clark considers DFD as  
 

the capacities of supersized mechanisms (ones created by the interactions 
of biological brains with bodies and aspects of the local environment) in 
terms of the flow and transformation of energy, information, control, and 
where applicable, representations. (p. 14)  

 
“Functional” from DFD refers to the role of each element of an 
organism involved in the fulfillment of a task. The goal is “to 
display some target performance as the outcome of an interacting 
multitude of unintelligent (‘mechanical’) interactions and effects but 
to do so relative to a larger organizational whole.” (p. 14) It is 
important the relationship between the parts and the whole. From 
our viewpoint, the parts are the multitude of unintelligent entities 
and their interactions that belong to the brain-body-EW, while “a 
larger organizational whole” is the whole organism that corresponds 
to the “I”! Nevertheless, Clark works in the unicorn-world.  
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 We emphasize that this essential parts-whole relationship 
can also be applied to a molecule or a cell. From a cell’s viewpoint, 
its proteins do not exist. For us as observers, there is an 
organizational threshold between the cell and its biological 
elements. Nevertheless, a cell corresponds to its subjectivity, so a 
cell corresponds to an EW, the “I”. From our viewpoint, both the 
cell and its molecules belong to the macro-EW, but they cannot 
exist both within the same spatio-temporal framework. From the 
viewpoint a cell, its biological elements do not exist and vice-versa.   

Working within the unicorn-world, Ballard et al. emphasize 
the functional role.1 Their model “strongly suggests a functional 
view of visual computation where different operations are applied at 
different stages during a complex task (1997, 735)”. (p. 14) Thus, 
 

to combine the concept that looking is a form of doing with the claim that 
vision is computation integrating the two points by introducing the idea 
that eye movements constitute a form of deictic coding . . . that allow 
perceivers to exploit the world as a kind of external storage device. 
(Wilson 2004, 176–177) (Clark 2008, p. 14)  

 
The expression “the world as an external storage device” is 
perfectly suitable with Clark’s framework. Therefore, for Clark,  
 

Bodily actions here appear as among the means by which certain (in this 
case, quite familiar) computational and representational operations are 
implemented. The difference is just that the operations are realized not in 

                                                 
1 In this footnote, we strongly emphasize that many people from various 
domains have explained different phenomena through appealing to a kind of 
functionalism in this way they avoided any ontological background. In reality, 
they were forced to do this just because they were working within the unicorn-
world, a framework in which the existence of different entities/processes could 
not be matched together. 
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the neural system alone but in the whole embodied system located in the 
world. (p. 14)  

 
How can we interpret the notion of “operations”? It can be related 
to “functions” and, as we shall see below, we underline again that, 
for Clark, the mind is “extended” within a kind of functionalist 
framework. In this sense, we have the “Hypothesis of Cognitive 
Impartiality”: 
 

Our problem-solving performances take shape according to some cost 
function or functions that, in the typical course of events, accord no 
special status or privilege to specific types of operation (motor, 
perceptual, introspective) or modes of encoding (in the head or in the 
world). (p. 197) 

 
It is obvious that the brain, the body and the environment are so 
strongly related that they form a kind of single system. Mainly, the 
functional roles of various elements of the body automatically 
include the local environment in such a way that, without an 
environment, those body elements considered alone (mainly their 
functions) are meaningless. The status of motoric, perceptual, 
introspective, all the other processes of the brain and the 
interactions between the body, brain and the environment 
constitute a single system only from a functional viewpoint. 
However, if we accept this idea, from an ontological viewpoint (or 
hyperontological, see Vacariu 2008), the identity of the entities 
like self, mind, individual, etc. are meaningless. Can we accept this 
idea from a scientific viewpoint? Do we really need to give up to 
the “identity” of various entities/processes? If we do this, we have 
to give up to the personal identity of each of us. And this is 
impossible. Probably, this is one of the main reasons for which the 
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“extended mind” perspective cannot be accepted. Moreover, we 
have to apply the principle of correspondence to avoid the hybrid 
models. (See below) We can judge the role of the environment by 
analyzing the body within certain limits. Such influences do not 
eliminate the identity of the body and brain or the self. Otherwise, 
if we push further this idea of such influences, we can even lose 
the identity of any physical object. Moreover, we cannot relate the 
body and the brain to the mind because they belong to EDWs. And 
we have to take into account that the “I” is the implicit knowledge 
and the interactions between brain, body and the world during a 
long time period cannot change too much of this implicit 
knowledge that represents an enormous amount of knowledge 
acquired during the whole experience. Nevertheless, the “I” has a 
unity that offers us our personal identity during the entire life. 
Evidently, we cannot perceive this unity as we perceive the unity 
of an external macro-object. We would need the 6th perceptual 
mechanism for such perceptions! However, without such unity, 
that is the subjectivity, the human being would not survive in any 
environment. We can notice a certain implicit knowledge and the 
“match” between the body and computations in Ballard et al.’s 
experiment: 
 

the natural sequentiality of body movements can be matched to the 
natural computational economies of sequential decision systems through 
a system of implicit reference (called deictic) in which pointing 
movements are used to bind objects in the world to cognitive programs 
(723). (Clark, p. 15)  

 
Once again, we have the word “match” but what it is more 
important is the notion “implicit reference”. As we already know, 
the implicit knowledge is essential to the EDWs perspective. We 
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return to the example of a subject riding the bike. (Vacariu 2008) 
As a novice, the movements are consciously controlled by the 
subject; these movements become implicit, unconscious after 
training. Body movements are “matched” to the computational 
decision systems through the implicit knowledge acquired during 
development or training.1 Nevertheless, this process is possible 
only if the explicit and implicit knowledge are the “I”. Once more, 
the “I” corresponds to all physical elements and their functions. 
And because of the evolution, this process has to be available for 
cells, viruses, insects, and animals, too. Otherwise, the insects 
would be like Brooks and Beer’s passive robots without being able 
to survive in any environment. Such robots do not have the unity 
of physical elements that corresponds to the “I” or, in other terms, 
they do not have the unity of the implicit knowledge. Probably 
because of the evolution (the biologists and physicists have to 
inquire on this problem), this unity is nothing else but the 
corresponding activity of all the physical elements. Again, because 
of the evolution, these elements and their functions correspond to 
the “I”. We strongly emphasize that the “I” is not the product or 
the result of these physical elements (and their functions). There is 
no causal relationship between the “I” and these physical 
elements. On the contrary, the “I” and its corresponding biological 
elements belong to EDWs.2 

                                                 
1 In this chapter when we use for instance conscious knowledge (or unconscious 
knowledge), we refer, in general, to the related knowledge like declarative, 
explicit, accessible, symbolic and sensorimotor knowledge (or procedural, 
implicit, inaccessible, subsymbolic and conceptual knowledge). Regarding these 
kinds of knowledge and the EDWs perspective, see Vacariu 2008.  
2 As we will see in section 6.2, the same definition is available for life. 
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 For us, “to bind objects in the world of cognitive programs” 
means to “bring” the objects from the external world into the “I”. The 
mental representations of the external objects are cognitive entities 
that are parts of the “I”. According to the principle of correspondence, 
these representations correspond to the processes and states of the 
brain-EW. The same observation is available for Wilson’s affirmation 
about the eyes movements as a deictic coding “that allow perceivers 
to exploit the world as a kind of external storage device”. (Wilson 
2004) Moreover, Clark’s example of Otto’s notebook faces the same 
situation. The notebook is not an extension of our mind; on the 
contrary, the notebook (i.e., our representation of that notebook) is 
part of the mind-EW. The difference is essential: the mind is not 
extended to the environment but, within a Kantian framework, the 
world is the self. (See Waxman 1995 and Vacariu 2008) The brain 
and the body correspond to the “I”, so even the mental 
representations corresponding to the movement of our body are parts 
of the mind-EW. 
 When talking about the research of various people on the 
catch of a fly ball in baseball (McBeath, Shaffer, and Kaiser 
(1995); McLeod, Reed, and Dienes (2001, 2002), Schaffer et al. 
(2003, 2004)) that offers different alternatives to the relationship 
between the perception and cognition, Clark believes that  
 

Instead of using sensing to get enough information inside, past the visual 
bottleneck, so as to allow the reasoning system to “throw away the 
world” and solve the problem wholly internally, they use the sensor as an 
open conduit allowing environmental magnitudes to exert a constant 
influence on behavior. Sensing is here depicted as the opening of a 
channel, with successful whole-system behavior emerging when activity 
in this channel is kept within a certain range. What is created is thus a 
kind of new, task-specific agent-world circuit. In such cases, as Randall 



Gabriel Vacariu and Mihai Vacariu 
 

103 

Beer puts it, “the focus shifts from accurately representing an 
environment to continuously engaging that environment with a body so 
as to stabilize appropriate co-ordinated patterns of behavior” (2000, 97) 
(Clark 2008, p. 16, his italics)  

 
Here, we notice again the movement from inside to outside, i.e., 
from the mind to the external world. In this paragraph, Clark’s 
main idea is very clear: the brain and the body strongly change 
under the environmental conditions. Let us examine, in more 
details, the next paragraph.  
 

Interestingly, human subjects are typically unaware of their own 
deployment of such strategies. Shaffer and McBeath (2005) show that 
most people, including expert baseball fielders, think that they accurately 
perceive where the ball is located in physical space at each point in the 
unfolding trajectory, whereas the strategy actually used is unable, under 
most conditions, to reveal accurate ball-position information of this kind. 
That is, “observers seem to confuse or substitute their reasonably 
accurate semantic knowledge of the physical flight of the ball with the 
information that is optically available during projectile tracking tasks” 
(Shaffer and McBeath 2005, 1500) (Clark, p. 16) 

 
How can we explain this process from an EDWs perspective? 
Mental perception involves a kind of semantic knowledge of the 
physical flight of the ball. This knowledge is an explicit, 
conscious, aware and controlled knowledge, while the information 
that is “optically available” is an implicit, unconscious knowledge. 
The organization of the implicit knowledge (the “I”) and the 
corresponding physical processes and entities are, once again, due 
to the evolution of the species and the development of individuals 
(regarding the development process. The “I” is both the explicit 
and the implicit knowledge, but the implicit knowledge is the most 
important element in making the implicit decisions on the catch of 
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the ball. We can make a more detailed analysis of this event that 
directly involves a relationship between the cognition, perception, 
and the action. In the unicorn-world, it is impossible to avoid the 
creation of a hybrid model for relating the cognition, perception 
and the action. A hybrid model is a heterogeneous system with no 
ontological background.1 Only with the EDWs perspective, we can 
avoid such mistakes. The brain and the body (strongly connected) 
are situated in an environment but how can we relate the mind (the 
“I” that it is the implicit knowledge) with these physical entities? 
Following the principle of correspondence, such heterogeneous 
elements cannot be related. The “I” can predict the movement of 
the external ball and then its catches because the representation of 
the moving ball is an internal representation of the “I”. Moreover, 
the hand corresponds to the mental representation that is part of 
the “I”. So, the brain and the body can catch the ball just because 
of the unity of the corresponding “I”!  
 Another important concept introduced by Clark is the “self-
structuring information”. Obviously, this concept is another 
argument for Clark’s approach. For instance, this kind of 
information is available to active robots. Using the COG robot 
(Brooks et al. 1999) and BABYBOT platform, Fitzpatrick et al. 
(2003) show that the information on the object boundaries is 
provided by the “active object manipulation” (“pushing and 
touching objects in view”). (Clark, p. 17) The robot “learns about 
the boundaries by poking and shoving”. Essentially, the robot uses 

                                                 
1 Recall Kant’s effort to avoid the heterogeneous combination between 
rationalism and empiricism. For him the external world is the self! (See Vacariu 
2008, Chapter 3)  
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the motion detection to see its own hand–arm moving. The infants 
“grasping, poking, pulling, sucking, and shoving create a rich flow 
of time-locked multimodal sensory stimulation.” (Clark, p. 17) 
Lungarella and his collaborators consider that such multimodal 
input stream facilitate the category learning and the concept 
formation! (Lungarella, Sporns, and Kuniyoshi 2008; Lungarella 
and Sporns 2005 in Clark, p. 15) Furthermore, the “self-generated 
motor activity” works as a “complement to neural information-
processing”: 
 

… the agent’s control architecture (e.g. nervous system) attends to and 
processes streams of sensory stimulation, and ultimately generates 
sequences of motor actions which in turn guide the further production 
and selection of sensory information. [In this way] “information 
structuring” by motor activity and “information processing” by the neural 
system are continuously from embodiment to cognitive extension linked 
to each other through sensorimotor loops. (Lungarella and Sporns 2005, 
25) (Clark, p. 17)  

 
We notice again a strong relationship between the multimodal 
sensory mechanisms and the thinking. The consequence of this 
relationship is that such combination is possible only if the human 
being does not incorporate a hybrid model. Evidently, Clark 
supports such a hybrid model but, from an EDWs perspective, the 
hybrid model is a very wrong model for two reasons. Firstly, the 
hybrid models cannot explain the subjectivity of any live being. 
On the contrary, the subjectivity is available only to a non-hybrid 
model; that is all information (sensorial, motor or thinking) has to 
belong to the same landscape, i.e., to the same EW. This EW is the 
mind-EW or the unity of the “I” for insects which incorporates all 
the correspondence information. Secondly, the hybrids models are 
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against the evolution of species. Without the unity of the “I” that 
corresponds to Hume’s ensemble of elements, the insects or the 
humans would not have been able to survive in any environmental 
conditions. The “self-generated motor activity” is complementary 
to the neural activity just because the brain and the body evolved 
together and they cannot be analyzed individually. (See Sporns, 
Sporns and Lungarella)1  

When interpreting the famous COG robot (Brooks et al. 
1999), Fitzpatrick and Arsenio (2004) consider that  
 

… the cross-modal binding of incoming signals that display common 
rhythmic signatures can aid a robot in learning about objects and, by 
including proprioception as a modality, about the nature of its own body. 
The robot first detects rhythmic patterns in the individual modalities 
(sight, hearing, and proprioception) and then deploys a binding algorithm 
to associate signals that display the same kind of periodicity. Courtesy of 
such bindings, COG can learn about its own body parts by binding visual, 
auditory, and proprioceptive signals. (Clark 2008, p. 18) (his italics)  

 
It is possible to bind all these elements only in the mind-EW (= the 
"I") that is the unity of all these elements in compliance with the 
evolution from insects to humans. An insect can move in its 
environment only due to this process of binding. Obviously, the 
insects are not so much aware of or conscious about this unity as 
the human beings. The difference is the degree of complexity. 
What does the “cross-modal binding of incoming signals” mean? 
How is it possible to bind so many signals coming from so 
different sensorial mechanisms? From an EDWs perspective, this 

                                                 
1 Clark thinks that the work of Lungarella and Sporns is a real support for his 
position. (Clark, p. 214-6) 
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is possible only because of the unity of the “I” that corresponds to 
the DFD. Once again, this unity is due to the evolution; without 
this unity no insect or human being could have survived in any 
environment. Can the "I" "observe" parts of it? From our 
viewpoint, to "observe" = to be = to act and to think = to be! The 
“I” is action, perception and thinking even if there are some 
physical mechanisms1 that correspond to these mental processes.2 
The “I” is this implicit knowledge that corresponds to the all states 
and processes of the brain during the whole life. The perception is 
included in this implicit knowledge. For instance, when a subject 
“perceives” a scene, he/she can be aware of a few elements from 
that picture. Even if, in the brain-EW, there are continuously 
changing processes, the “I” has certain representational perceptual 
constancy. (See Merzenich and deCharmes 1995; Vacariu et al. 
2001, Vacariu 2008) For Frith, the “photographic” image is 
retained in the primary visual cortex that is called the retinotopic 
representation. The problem is that “whenever I move my eyes, the 
pattern of activity in the primary visual cortex will change 
                                                 
1 Another example of information self-structuring is the robot of Bongard, 
Zykov, and Lipson (2006) that “continuously learns about its own bodily 
structure (morphology) by the ongoing generation of competing internal models 
that are tested by self- generated actions.” (Clark 2008, p. 190) 
2 For Pylyshyn, cognition is impenetrable by perception. (Pylyshyn 2001) 
Within the unicorn-world, there are many debates about the relationship 
between cognition and perception. In reality, (knowledge of) perception and 
cognition are the “I”. The impenetrability has no place even within the brain-
EW where various brain areas that are responsible for cognition and perception 
overlapped! The occipital zone is responsible for primary or low-level visual 
processes; however, both low- and high-levels of visual processes are parts of 
the brain-EW that correspond to the “I”. The unity of the mind-EW (that is the 
“I”) includes all mental states/processes (cognition, perception, sensorimotor).   
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dramatically. But I don’t see the world changing.” (Frith 2007, p. 
24) Here, we have the same representational perceptual constancy 
that belongs to the “I” or, better, is part of the “I”. The “I” is the 
implicit knowledge and because of this implicit knowledge, we 
have the representational perceptual constancy. We have this 
implicit knowledge due to the evolution, and therefore, the 
possibility to survive in a “standard environment”.  
  
3.2 Clark’s strong “embodied cognition” 
In his papers/chapters on the dispute between the cognitivists and 
dynamicists, Clark underlines the distinction between knowledge-
based and physical-causal systems. (p. 26)1 
 

…rather than responding by embracing a different vocabulary for the 
understanding and analysis of brain events (at least as they pertain to 
cognition), the dynamicist recasts the issue as the explanation of 
distinctive kinds of behavioral flexibility and hopes to explain that 
flexibility using the very same apparatus that works for other physical 
systems. Such an apparatus, however, may not be intrinsically well suited 
to explaining the particular way certain neural, and sometimes bodily and 
extrabodily, processes contribute to behavioral flexibility. This is because 

                                                 
1 In footnote 16 of Chapter 1, Clark mentions some ideas of important 
proponents of the dynamical system approach. For instance, Van Gelder’s 
comments (1995, 358) on tasks that may only initially appear to require “that 
the system have knowledge of and reason about, its environment,” and Thelen 
and Smith’s (1994, xix) stress on the brain as a thermodynamic system. By 
contrast, the dynamicist Scott Kelso (1995, 288) sees the key problem as “how 
information is to be conceived in living things, in general, and the brain in 
particular.”(p. 234) For us, Kelso’s question is the most interesting. We can 
understand information only as knowledge within the mind-EW not as being 
produced by the ensemble of various mechanisms running together. This idea 
would involve the relation of causality between the brain-EW and the mind-EW 
that is totally wrong. Again, we clain that we have to replace, in some cases, the 
notion of  “causality” with “correspondence”. 
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(a) it is unclear how it can do justice to the fundamental idea of 
information-guided choice, and (b) the emphasis on total state may 
obscure the kinds of rich structural variation especially characteristic of 
information-guided control systems. 

  
The expression “different vocabularies” reminds us of Carnap’s 
linguistic frameworks. However, in the last 10 years, Clark tried to 
put together the elements from the computationalism and the 
dynamical system approach within a hybrid model (here, we have 
“dynamical “soft” computation”). As we saw above (and in Vacariu 
2008), such models mix two EDWs. Working within the unicorn-
world paradigm, Clark mixes in many places two EDWs. For 
instance:  
 

In all these diverse ways, humans and other primates are revealed as 
constantly negotiable bodily platforms of sense, experience, and (as we’ll 
see in later chapters) reasoning, too. Such platforms are biologically 
primed so as to fluidly incorporate new bodily and sensory kit, creating 
brand new systemic wholes. This is just what one would expect of 
creatures built to engage in what we earlier (sec. 1.1) called “ecological 
control”… (p. 37)   

 

In respect of “incorporation”, Clark stated that  
 

(…) the story is murkier by far. My own view, as will become 
increasingly clear, is that external and nonbiological information-
processing resources are also apt for temporary or long-term recruitment 
and incorporation rather than simply knowledge-based use (see Clark 
1997a, 2003; Clark and Chalmers 1998). To whatever extent this holds, 
we are not just bodily and sensorily but also cognitively permeable 
agents. But whereas we can now begin to point, in the case of basic tool 
use, to the distinctive kinds of visible neural changes that accompany the 
genuine assimilation of tools or of new bodily structure, it is harder to 
know just what to look for in the case of mental and cognitive routines. 
For the present, we may look for some preliminary hints from the more 
basic case of physical and sensory augmentation and incorporation. 
(Clark, pp. 39-40)  
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Clark is right in saying that “the story is murkier by far” because 
“we” is a mixture of bodily, sensorial and cognitive elements. We 
know from Kant that we cannot mix such heterogeneous elements 
in a single system. Therefore, we have to bring the body and the 
external world inside the “I”. This is possible through the mental 
states and processes that represent the body and the world.  
 As we emphasized above, Clark strongly emphasizes the 
embodiment. He has three kinds of embodiment. 1) A merely 
embodied creature or robot with body and sensors that interact 
with the world; the body is just a controllable that “implements 
practical solutions arrived at by pure reason”. 2) A basically 
embodied creature or robot, for which the body “is rather a 
resource whose own features and dynamics (of sensor placement, 
of linked tendons and muscle groups, etc.) could be actively 
exploited allowing for increasingly fluent forms of action selection 
and control.” (p. 42)1 3) A profoundly embodied creature or robot 
is able to learn using an “open-ended variety of internal, bodily, or 
external sources of order.” To such “natural-born cyborgs” (Clark 
2003 in Clark 2008, p. 42), the body is a “key player in the 
problem-solving stage”. It seems that a new trend in the cognitive 
science is, in Clark’s words, that of “loosing the bonds between 
perception and action.” (p. 45) The third point seems to be related 
to the idea of active robots and Clark’s idea of strong mind 
extension in the local environment. Again, from the EDWs 

                                                 
1 Much works in of contemporary robotics deal with robots that are “unable to 
learn new kinds of body-exploiting solution ‘on the fly’, in response to damage, 
growth, or change.” (Clark 2008, p. 42) 
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perspective, we have to bring the body and the external 
environment inside the “I”. This Kantian strategy is exactly the 
opposite of Clark's vision. Loosing the bonds between the 
perception and action means to bring them inside the “I”.  
 The sensorial and motor information has to be related to 
the cognition, but cognition includes the language. So how can we 
think about this relationship? Interesting, Smith and Gasser (2005) 
ask “Why in such profoundly multimodal sensorimotor agent such 
as ourselves is language an arbitrary symbol system? (24)”. (Clark 
p. 47) Clark has two alternatives: language is like thought, or the 
language is like that because thought is not. Nevertheless, such 
hybrid model is formed by the sensorimotor information related 
with cognition not by the language with the cognition. For us, the 
“profoundly multimodal sensorimotor” is the “I” and with the 
existence of EDWs, we avoid the hybrid model proposed by Clark 
in his entire book.  
 Even some people from the neural networks try to 
implement the idea of multimodal agent. Elman, for instance, 
assumes that the “word knowledge” is not a passive storage but it 
acts directly on the mental states (Elman 2004, p. 301 in Clark 
2008, p. 54). Moreover, “Words,” … “do not have meaning, they 
are cues to meaning” (2004, p. 306). Again, this idea reflects the 
principle of knowledge: the “I” is knowledge, including all kinds 
of knowledge (sensor-motor, perceptual, and thinking). Within the 
“I”, the language has the same status as all kinds of knowledge. 
The words, as explicit knowledge, have no meaning because the 
meaning is reflected by the implicit knowledge that is the “I”. 
(About connectionism and the EDWs, see Vacariu 2008) 
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 As we illustrated above, Clark tries to create a web of 
interrelated experiments, robots, and ideas that form the 
framework of the “extended mind”.  
 

Language-laden minds to sculpt and guide their own processes of 
learning, of recall, of representation, and of selective attention (for more 
on this important theme, see Barsalou 2003). In this way, the symbolic 
environment (very broadly construed) can impact thought and learning 
both by selectively activating other internal representational resources 
(the usual suspects) and by allowing the material symbols themselves, or 
shallow imagelike internal representations of them, to act as additional 
fulcrums of attention, memory, and control. In the maximum strength 
version, these shallow symbolic objects can even appear as elements in 
representationally hybrid thoughts. (p. 54)  

 
The processes mentioned by Clark (the impact of symbols on 
thought and learning) are possible only because of the unity of the 
“I”. Due to his work only within the unicorn-world and therefore 
to the mix of the sensor-motor information with conceptual 
knowledge, Clark is forced to introduce the “representational 
hybrid thoughts”. Yet, there is no clear explanation of this term. 
Moreover, Clark does not (in fact could not) offer a direct 
relationship between these two kinds of knowledge. The 
conclusion is that all these problems are, in the evolution 
framework, just pseudo-problems. In this context, Pylyshyn’s 
alternative seems to be a better solution to this problem: the 
cognition is “impenetrable” by perception (Pylyshyn 2001) 
provided that we translate “perception” in a neural mechanism that 
creates the link between the brain, body and environment. We also 
need to extend the notion of cognition and this would be the mind-
EW. In this situation, these two forms of knowledge (sensor-motor 
and cognition) are not immediately related and we can assume 
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there are no “hybrid thoughts”. We strongly emphasize that there 
is no other alternative to avoid a hybrid model. Within a hybrid 
model, it is really impossible to explain the interactions between 
the brain, the body and the environment (perception) in 
relationship with the mind (cognition). This relationship would 
involve, among other problems, the binding issue (see Chapter 2) 
which is impossible to solve inside the unicorn-world. Clark 
emphasizes the difference between his approach and Fodor’s LOT. 
Fodor claims that  
 

“For all our philosophical purposes (e.g., for purposes of understanding 
what thought content is, and what concept possession is, and so forth) 
nothing essential is lost if you assume that all thought is in Mentalese” 
(72, emphasis added). (Fodor 1998) (Clark 1998, p. 55, his italics)  

 
The difference between the approaches of Fodor and Clark (mainly 
consisting in Clark’s “potential for representational hybridity” to 
understand the cognition) is represented by two points. Firstly, 
there are other authors that argue for the hybridity of cognition. 
Clark mentions Churchland’s vision of a thoroughly connectionist 
device; Barsalou’s (1999) vision of a “perceptual symbol system”; 
Dennett’s “walking encyclopedia” view of the basic innards. 
Secondly, Clark is strongly against Fodor’s concept of learning 
that detaches the meaning from any relations to the action or use.1 
(Clark, p. 56) On the contrary, Clark emphasizes the influence of 
action and use on the meaning although, as we emphasized above, 
without proving this relationship. From our viewpoint, the 

                                                 
1 In his book from 2008, Fodor recognizes that his mistake was he did not apply 
the LOT to perception and action. (Fodor 2008)  
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meanings of LOT concepts are parts of the implicit knowledge that 
are the “I”. Moreover, the actions and the use involve either the 
corresponding elements from the brain-EW or the states/processes 
that are parts of the “I”. Fodor's mistake is that he insists only on 
the cognition without taking into account the fact that the “I” is not 
only cognition but also perception and mental processes that 
correspond to bodily movements. The “virtual space” from the 
mind-EW corresponds to the space from the brain-body-EW that 
really interacts with the space of the external world. We 
thoroughly insist on the idea that the relationship between these 
kinds of space (virtual, brain, world) reflects the relationship 
between EDWs. By mixing these “spaces”, we produce the hybrid 
models within the unicorn-world and, as we claimed, a hybrid 
model represents a mixture of two EDWs. The principle of 
correspondence shows us the relationship between the mind-EW 
and the brain-EW: the entities from the mind-EW correspond to an 
amalgam of physical elements from the brain and the body that 
interact with the macro-world.  

In this context, we can ask again where we can find the 
colors and the space. As we saw in Chapter 2, we do not have 
colors in the brain but only in the mind. Do we have a mental 
imagery that presupposes space? There are people who strongly 
sustain the existence of space in our perception, i.e., the 
proponents of the “mental imagery” as Kosslyn, Shepard and 
Metzler, etc. Against them is Pylyshyn’s approach that works, 
somehow, within Fodor’s framework. Anyway, we do not examine 
here the dispute between Pylyshyn and Kosslyn. We can only 
assert that with the EDWs perspective, we cannot accept the 
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existence of “space” in any of our mental representations. 
Otherwise, we create again the hybrid models (a mixture of 
EDWs) that are against the framework imposed by the evolution. 
Besides, the mind is not the result or the product of the states and 
processes of the brain and body; the mind just corresponds to these 
elements. Evidently, the relationships between neurons and 
patterns of neurons that mirror the external world involve the 
space, but this space has a corresponding property within the 
mind-EW. This property is a kind of space “surrogate” exactly as 
the body and the external world have surrogates (that are just 
correspondences not real space) in the “I”.  

For Clark, the essential question is the same all over his 
book: “How the inner and outer elements in some distributed 
problem-solving ensemble must interact if they are to form a 
sufficiently integrated cognitive whole.”1 (Clark 2008, p. 74) There 
are two contradictions. Firstly, the inner and outer elements build 
the troubling hybrid model. Secondly, these elements are against an 
“integrated cognitive whole”. Regarding the first contradiction, if 
we follow the Kantian line, the outer elements have to be included 
in the mind-EW. For the second contradiction, all the mental 

                                                 
1 “The machinery of mind, if this is correct, is not simply the biomachinery 
contained within the ancient skinbag.” (p. 76) Or the beginning of Chapter 5: 
“The physical mechanisms of mind, EXTENDED suggests, are simply not all in 
the head. Is this correct? To raise this question is not necessarily to doubt that 
heterogeneous mixes of neural, bodily, and environmental elements support 
much human problem-solving behavior or that understanding such coalitions 
matters for understanding human thought and reason.” (p. 85) We indeed 
“doubt” the mixture between “heterogeneous mixes of neural, bodily, and 
environmental elements”, from one side, and human thinking and reasoning, 
from the other side! 
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elements (entities and processes) have to be “integrated” within the 
“I” that has its unity. The hybrid model is against this unity and, 
again, without this unity (that is the result of the evolution), no 
species could have survived in its environment. Obviously, the 
"distributed problem-solving ensemble" may refer to Fodor's 
modularity of the mind that needs a unity (that is the “I”).  

Let us examine an important paragraph from Clark’s book 
that refers to the “implicit metacognitive commitments” and 
evolution. (p. 74)  
 

When our brains detect a sudden flash and our eyes automatically 
saccade in that direction, the motor routine embodies a kind of hard-
wired implicit metacognitive commitment to the effect that we may gain 
useful, perhaps lifesaving, information by such a rapid saccade. This fact 
about the possible availability of useful information need be nowhere 
represented in the brain. It is now fully implicit in the way evolution has 
wired a basic sense-act routine. Similarly, I am suggesting, the effect of 
extended problem-solving practice may often be to install a kind of motor-
informational tuning such that repeated calls to epistemic actions become 
built into the very heart of many of our daily cognitive routines. Such calls 
do not then depend on (consciously or unconsciously) representing the fact 
that such and such information is available by such and such a motor act. 
…Rather, that fact is simply implicit, for example, in the learned 
associations between certain types of game positions in Tetris and the 
initiation of such and such an epistemic action. Players need have neither 
conscious nor unconscious knowledge of the role of these important 
information-creating acts in their own problem solving. The same is true, I 
suspect, when we speak, scribble, or gesture in ways that, unbeknown to us, 
actively contribute to our thinking (…).  (pp. 74-5)   

 
Clark talks about the implicit knowledge (mainly sensor-motor 
information) that is not a consciously or unconsciously represented 
knowledge because it is the result of the evolution. If this was 
about the sensor-motor system, then the perception should be 
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taken into account. Evidently, the evolution was decisive in 
forming the mechanism of perception in living beings, but we also 
have to include the development of each individual. (Recall again 
Huber and Wiesel’s cat experiment.) So, the implicit knowledge is 
the result of the evolution, development and the whole experience 
of each individual (For more details, see Vacariu 2008) Indeed, the 
“implicit metacognitive commitments” “need be nowhere 
represented in the brain” not only because they are the result of the 
evolution and development, but also because the implicit 
knowledge is the “I”. It is really impossible to find the “location” 
of this knowledge in the brain! It is interesting that, by applying 
this type of commitments, Clark shifts from the “movement of the 
eyes” to the “motor-informational tuning” and the “information-
creating acts”. Obviously, this is done within the framework of an 
“extended mind”. In all situations, we need not to use the format of 
representations and the conscious or unconscious knowledge. In 
this sense, Clark tries to relate the sensorial-motor information to 
“our thinking”. From an EDWs perspective, it seems clear that by 
using the implicit knowledge, Clark attempts to avoid the 
problems created by the different types of knowledge put together 
in the same system. In contradiction, this means in fact the 
avoidance of the hybrid model!  
 From our viewpoint, the evolution was able to relate the 
knowledge (or the information) “produced” by the sensorial-motor 
mechanisms (in fact it corresponds) and our reasoning faculties 
only through the creation of EDWs. According to the principle of 
knowledge, all types of knowledge belong to the mind-EW that is 
the “I”. We believe that Clark wants to follow Noë’s route (see 
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below about Noë’s position) in pointing out the dependence of the 
conceptual knowledge on the sensorial-motor knowledge under the 
jurisdiction of the evolution. As we shall see below, this position 
generates great problems.  
 
3.3 An attack against Clark’s position: the “coupling-
constitution fallacy” 
Clark responds to some attacks against his approach, the extended 
mind. (Chapter 5 is dedicated to these attacks.) We shall only 
examine the “coupling-constitution fallacy” elaborated by Adams 
and Aizawa. 
 

The fallacy is to move from the causal coupling of some object or process 
to some cognitive agent to the conclusion that the object or process is part 
of the cognitive agent or part of the agent’s cognitive processing (see, 
e.g., Adams and Aizawa in press-a, 2). (Clark 2008, p. 86)  

 
Clark admits that it is absurd to assert that the V4 neuron or a 
pencil (from his example with Otto with a notebook and a pencil) 
is able to think. His reply is that the pencil is “part of some 
cognitive routine”. (p. 87, his italics) In reality, it is about the role 
played by the pencil in Otto’s act of thinking. “(…) the putative 
part is poised to play the kind of role that itself ensures its status as 
part of the agent’s cognitive routines.” (p. 87) Thus, for Clark, the 
“extended” mind refers to the functional roles played by all 
elements in realizing the cognition, regardless if these elements are 
taken from the brain, body or the world. (p. 89) In his words, the 
“extended mind” is a kind of (“extended) common-sense 
functionalism”. (p. 96) In footnote 5 (Chapter 5), he underlines 
that the notebook alone is a non-cognitive element; and that its 
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functional role incorporated it in some cognitive processes 
manifested by Otto. 

From an EDWs perspective, the idea of “coupling-
constitution fallacy” is indeed a right attack against Clark’s 
position. In our terms, the “coupling-constitution fallacy” reflects 
an incorrect causal relationship between the entities that belong to 
EDWs. However, Adam and Aizawa allow only the brain (not the 
body) to be the place of the cognition. From our perspective, both 
the brain and the body have to correspond to the human cognition. 
Even if Clark insists so much on the functional role of some 
external entities in the production of cognition, we cannot include 
the pencil in Otto’s cognition. It seems that this extended mind is a 
kind of “extended functionalism”.  

Adam and Aizawa are correct in drawing the attention on 
the fact that “There are no laws covering humans and their tool-use 
over and above the laws of intercranial [inner] human cognition and 
the laws of the physical tools (61)”. (Clark 2008, p. 94) It is 
meaningless to place Otto’s notebook and Otto’s memory within the 
same “single unified framework” (p. 94), by means of a “level of 
description” This extension is really an exaggeration! Clark claims 
that “as long as there is an intelligible domain of convergence”, 
there has to be different “subregularities” of many kinds for his 
hybrid model. (p. 95) Using Milner and Goodale’s research, Clark 
considers that the conscious vision and the unconscious processes 
required by certain actions include “radically different kinds of 
computational operation and representational form”. We comment 
that we have to pay attention, but not to mix the entities/processes 
from EDWs. Then, the conscious and unconscious processes are 
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indeed mixed in the creation of cognition (about this relationship, 
see Baars in section 2.1), but this does not mean that we have to deal 
with a hybrid model. The conscious and unconscious 
entities/processes are the “I”. As Vacariu (2008) shows in his book, 
during the development and training period, some parts of the 
explicit knowledge transform into implicit knowledge. This is a 
process under the jurisdiction of evolution. The plasticity of the 
brain has this essential property. Moreover, if the notebook has to be 
included in Otto’s acts of cognition, then how can we decide, in the 
most accurate way, what external elements contribute to the 
cognition? Maybe the temperature is an essential element for our 
cognition, too!  
 Quoting Levy’s idea (because of the conscious and 
unconscious processes as parts of the mind, then the mind is not a 
natural kind (!)), Clark concludes that “the differences between the 
external-looping (putatively cognitive) processes and the purely 
inner ones will be no greater than those between the inner ones 
themselves.” (p. 95, Clark’s italics) First of all, we do not 
understand at all Levy’s premise that the conscious and 
unconscious processes are different since the conscious processes 
(mainly procedural) become themselves unconscious after the 
training period. During this process, the brain areas corresponding 
to the conscious processes are reduced. Then, indeed, the 
differences between the external and the internal processes are no 
greater than a regard to the internal processes. However, this idea 
is true only when the Kantian perspective that includes the world 
within the self is being followed. For Clark,  
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(…) from the EXTENDED point of view, Otto’s inner processes and the 
notebook constitute a single cognitive system. Relative to this system, the 
flow of information is wholly internal and functionally akin to 
introspection (…). (Clark 2008 p. 100, his italics)  

 
Again, what does “a single cognitive system” mean? This question 
involves another one: What does “system” mean? How does a 
“system” differ from an “element” or “entity”? We have to 
consider that, from a scientific viewpoint, the laws are explicitly 
elaborated for entities from the same EW and their relationships 
and not for the hybrid systems that belong to the mixed EDWs. We 
may consider this system an entity only from a functional 
viewpoint. But this position is valuable only if the system is 
formed by physical entities that belong to the same EW (brain, 
body and environment) and they follow the same laws. The second 
sentence of the last paragraph surprises us. The “flow of 
information is wholly internal” and it is accessible only by means 
of internal tools like “introspection”!  Is this a kind of ontological 
limitation of the extended mind? From our viewpoint, this flow of 
information is the implicit and explicit knowledge (the “I”) that 
correspond to the external and internal physical entities. As we 
emphasized above, the mind-EW cannot be a hybrid system. A 
neuron or an arm cannot be part of a cognitive state or processes. 
Only the mental states and processes (that correspond to a neuron 
or an arm) are parts of the mind-EW. Even functionally, we do not 
need to extend it in order to explain the “mind”!  

Frith asks himself where the border between our body and 
the rest of the world is. (Frith 2007, Chapter 3) He introduces 
Botvinick and Cohen’s experiment:  
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You rest your left arm on the table and I hide it behind a screen. I put a 
rubber arm on the table where you can see it. Then I stroke your arm and 
the rubber arm simultaneously with two brushes. You can feel your own 
arm being stroked and you can see the rubber arm being stroked. But 
after some minutes the feeling of being stroked will no longer be in your 
own arm. Now the feeling is in the rubber arm. The feeling has somehow 
moved out of your body and into a quite separate part of the physical 
world. (Frith 2007, pp. 61-2)  

 

This would be a favorite example for Clark. The question is 
whether we can really extend the mind? We continue with Frith: 
 

There are neurons in the parietal cortex of monkeys (and presumably in 
humans too) that become active when the monkey sees an object near its 
hand. It doesn’t matter where the hand happens to be. The neurons will 
become active when anything comes near the hand. Perhaps these 
neurons are indicating the presence of an object that the monkey can 
reach. But if you give the monkey a rake to use, then after a very short 
time these same neurons start responding whenever the monkey sees 
something close to the end of the rake. As far as this part of the brain is 
concerned, the rake has become an extension of the monkey’s arm. And 
that is how tools feel to us. After a little practice we feel that our control 
over the tool is as direct as if it were part of our body. This is the case 
with something small like a fork or something large like a car. So our 
body is extended out into the rest of the physical world whenever we use 
tools. (idem) 

 

It seems that Frith does not accept an extended mind: 
 

But isn’t there still an obvious difference? These bits of the outside world 
have no direct connections with our brain. I can’t directly sense it if 
something touches the rake I am holding. I can directly feel where my 
arm is because of the sense organs in my muscles and joints. Yet, even 
though we do have these sense organs in our limbs, there are situations in 
which my arm or my finger might as well be a piece of wood considering 
how little I know about what each is doing. (Frith 2007, p. 62) 
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Frith’s conclusion is very simple indeed. We have to take into 
account the difference between our body and the rest of the 
external world. In section 2.4, we saw the similarities and 
dissimilarities between the EDWs perspective and Frith’s 
alternative. In that part, we talked about Pierre Fourneret’s 
experiment. The analysis of that experiment made Frith raise the 
problem of the borders between the body and the external world.  
 

Conventionally my body stops at the point where my hand touches the 
joystick. But in terms of my feeling of control, the border seems to be 
outside my body and stops with the pointer that I move across the screen. 
The joystick, the computer, and the pointer have become for me what the 
rake was for the monkey. (Frith 2007, p. 65)  

 
Once again, this paragraph seems to support Clark’s “extended 
mind”! However, Frith’s sentence shows exactly the difference 
between the “extended mind” alternative and the EDWs perspective.  
 

And in terms of my awareness of what I am doing, the border seems to be 
inside my body, stopping at the point where I have the intention to draw a 
vertical line. My arm and hand then carry out this intention as if they had 
become a tool in the world outside. So how much do I really know about 
what my body is doing?1 (Frith, p. 65)  

 
Frith moves his analysis from the brain, body and external tools to 
the “awareness of what I am doing”. For us, this movement would 
represent the shift of observations from the macro-EW (where the 

                                                 
1 “My brain may have cleverly embedded me in the physical world, but I am not 
aware of this embedding.” (Frith 2007, p. 100) Frith’s position is clearly against 
Clark’s “extended mind”. For Frith, the mind has no place in the external world, 
it is just the product of the brain. We think that Clark embraces the identity 
theory. 
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brain, the body and the external tools are) to the mind-EW. From 
our viewpoint, “the awareness of what I am doing” is exactly the 
Kantian “I” in Waxman’s interpretation. What I am doing involves 
both the body and the external world. But, in Waxman’s opinion, 
the world is the self. (See Waxman 1995; Vacariu 2008) If we put 
together the Frith’s interpretation, Waxman’s view and the EDWs 
perspective, and if we consider that “doing something” involves 
the body, we could say that the “body is the self”, i.e., the image or 
the representations of the body are the “I”. As we saw in section 
2.4, Frith considers there is no relationship between the body and 
the mind but only between the body, the brain, and the external 
world. Indeed, from our viewpoint, the mind does not interact with 
the body or the world because the mind is an EW. All the 
representations of the body and the world are just knowledge that, 
according to the principle of knowledge, is the “I”. For Frith, the 
border lies between the body and the subject’s intentions. It 
becomes clear the Cartesian problem of the union between the 
mind and the body! (For this problem, see Vacariu 2008, Chapter 
1) Nevertheless, we recall that Frith is not a dualist. He follows 
exactly Searle’s framework and he claims that the mind is just the 
product of the brain.  
 
3.4 Gestures and thoughts 
On the same line with the introduction of experiments and ideas to 
support his position, Clark discusses about the “thoughtful 
gestures” (sections 6.7 to 6.11 from his book). There are certain 
experiments and their interpretations made by many researchers 
(Goldin-Meadow and his colleagues (2001, 2004); Goldin-
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Meadow and Wagner (2004) or his book (2003); McNeill (1995, 
2005); Alac˘ and Hutchins (2004); Gallagher (2005)) that may be 
used to argue that the role of bodily gestures should be included in 
our thoughts. In Clark’s view, a gesture is not a neural activity and 
its “applicability” is beyond the “bounds of the organism itself”. 
(p. 123) Goldin-Meadow emphasizes the active role of the 
physical act of gesturing (with an alternative representational 
format) for learning and reasoning purposes. (Clark 2008, p. 125) 
For Clark, the gestures are not the motor act expression of certain 
neural areas that generated our thoughts, but parts of the coupled 
brain-body in the processes of thinking. (idem) On the one hand, it 
is obvious to us that gestures are not “parts” of the “organismically 
extended process of thought” (p. 26) but they just correspond to 
certain processes of thinking. On the other hand, we have here a 
clear example of a solid couple between the brain and the body. It 
means that, in the analysis of the cognition, we cannot differentiate 
between what corresponds to the mind, i.e., the coupled brain-body.  

We can sustain that for including the gestures in our 
processes of thinking, we should avoid, once again, Clark’s hybrid 
model (physical + neural + mental elements) in our attempt to 
explain the human cognition. Therefore, to preserve the unity of the 
“I” or the mind-EW, we have to bring into the mind the physical 
arms responsible for the act of gesturing. We can achieve this only 
by considering the mental representations of arms and their gestures 
as mental states and processes! The “I” has not only a “virtual arm” 
(see about such virtual arm in Chapter 4 of Vacariu 2008, the last 
section on mental causation) but a whole “virtual body” as part of 
the mind-EW. In order to avoid the hybrid system, we have to 
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accept this virtual body as a part of the “I”. Moreover, we totally 
disagree with the extension of our “mind” beyond the boundary 
corresponding to our physical organisms by making use of the act of 
gesturing as an argument. (See Clark 2008, p. 126)  It is really 
meaningless to argue for the extended mind in this way. On the 
contrary, we have to bring the body and the world inside the self! 
 Within the framework of the EDWs perspective, we can try 
to change, for instance, McNeill’s idea: “the concept [of a material 
carrier] implies that the gesture, the actual motion of the gesture 
itself, is a dimension of thinking” (2005, 98, emphasis in original 
in Clark, p. 127) into “the concept …. the actual motion of the 
gesture itself is a dimension of the brain and body entanglement 
that corresponds to thinking.” The act of gesturing provides us 
another determining reason for the principles of part-counterpart 
and knowledge. McNeill uses the mirror neurons from the frontal 
lobes of the macaques that are activated not only when the animal 
carries out an “intentional action”, but also when it perceives 
another animal doing the same action (from Rizzolatti, Fogassi, 
and Gallese 2001 in Clark, pp. 127-8) In this way, McNeill 
assumes gestures as social stimulus. We believe that McNeill 
made the same mistake as Clark: he extended the content of the 
mind by introducing it into the “society”!  
 The mirror neurons are related to another fact: the same 
brain neurons become active in both situations: when a subject 
imagines him/herself pressing a button and he/she is really pressing 
that button. (Frith 2007, p. 12) Moreover, Frith mentions Kanwisher 
and her colleagues’ experiments (O’Craven and Kanwisher 2000) 
that scanned the subjects’ brain when they were looking at a face or 



Gabriel Vacariu and Mihai Vacariu 
 

127 

at a house. The brain regions that became active for these processes 
were different although they were very close. When the subjects 
where asked to imagine the face or the house after a few seconds, 
the same neural areas activated! (Frith 2007, p. 14) Thus, the 
researchers were able to detect if the subjects think about a face or a 
house only by searching its location in the brain with the help of 
fMRI. These experiments offer a solid ground to the existence of the 
EDWs: the mirror neurons reflect that the “I” is involved in all the 
actions: to do, to see or to imagine. When interpreted using the 
EWDs perspective, these experiments are totally against the 
“localization” in the cognitive neuroscience. (About “localization”, 
see Chapter 5 of this book) 

Clark points out that both McNeill and Golden-Meadow 
consider the physical gestures as elements of the cognitive 
processes. (Clark 2008, p. 127) McNeill makes the same mistake 
as Clark in arguing for the hybrid model constructed within the 
unicorn-world. “Our free (i.e., spontaneous, nonconventional) 
gestures are not, McNeill argues, merely expressions of or 
representations of our fully achieved inner thoughts but are 
themselves ‘thinking in one of its many forms’ (99)”. (Clark, p. 
127) Moreover, McNeil introduces the “growth point” as a 
“package of imagistic and linear propositional (linguistic) elements 
that form together a single idea (e.g., they both convey the concept 
of an antagonistic force as a speaker describes a series of events).” 
(Clark 2008, p. 127) More exactly, how do an image 
representation and a propositional representation form a “single 
idea”?  We think that these “growth points” conveying 
“antagonistic” elements can only take place the mind-EW. From 
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an EDWs perspective, how can we avoid the hybrid model in this 
case? The solution is the same as for the case of coupling the 
conscious “versus” unconscious or procedural “versus” declarative 
knowledge: all these forms of knowledge are the “I” or the mind-
EW. The “unification” of these elements is possible only if we 
accept that all of them are parts of the same EW. Otherwise, we 
have to construct the Ptolemaic epicycles, the hybrid model. Clark 
is aware of the “productive dialect” between the gestures and the 
verbal reasoning and for this reason “the coupling needs to be in a 
certain sense loose so that the gestural and verbal systems can 
explore different spaces.” (p. 135) We analyzed above the issue of 
“different spaces”, but we can ask what does this notion mean for 
Clark? Due to his work in the unicorn-world, we can find no clear 
answer to this question in his book.   

Clark makes a parallel analysis between Dennett’s “semi-
anarchic parallel organization of competing elements” and 
McNeill’s idea of avoiding the central processor but of including 
the gestures within the cognition. Dennett rejects the “inner 
executive” for the cognitive processes (Clark 2008, pp. 131-2) and 
replaces the inner executive with the actions in parallel of certain 
forces under the umbrella of self-organization. The elements are 
somehow a “semianarchic parallel organization of competing 
elements”. In this way, Dennett avoid the central processor. (Clark, 
p. 131) McNeill also tries to avoid the central processor, to 
manipulate the act of gesturing. Evidently, in our opinion, 
Dennett’s idea is essential. Nevertheless, Dennett has no idea of 
working within the unicorn-world. On the one hand, Dennett is 
wrong: being based only on the “seminanarchic parallel 
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organization of competing elements”, no organism would have 
been able to survive in any environment. On the other hand, 
Dennett could be right if we introduce the EDWs: the elements and 
their competing actions organized “seminanarchilly” and “in 
parallel” have to correspond to the “I”. The difference is the unity 
of the “I” absent in such semianarchic organization! It is 
impossible to observe the unity of the “I” in the biological 
organism just because they belong to EDWs. We cannot observe 
the unity of a table by observing “its” microparticles! Indeed, the 
competition among all these elements seems to be semianarchic; 
but this competition and its consequences (= the self-organization 
of the neural processes) are the result of the corresponding “I”, on 
the one hand, and it is the product of the evolution, on the other 
hand! Again, without the unity of subjectivity, any corresponding 
living entity would not be able to survive in its environment. The 
subjectivity in general (the mind or life) is an EW, the biological 
elements belong to the macro-EW but these EDWs and their 
entities and processes have the same ontological status. We can 
say that the subjectivity is similar to visual perception, or more 
exactly, subjectivity is “perception”. Imagine a person having the 
6th sensorial system and thus being able to perceive our 
subjectivity exactly as we perceive a macro-object. Then 
subjectivity would be a perceptual property similar to the rigidness 
of macro-objects. So, we perceive the properties of biological 
elements exactly as that person would perceive our subjectivity. 
Both kinds of perception constitute epistemologically different 
entities that belong to or are EDWs. Therefore, it is meaningless, 
within the EDWs perspective, to reduce the subjectivity to 
biological elements.  
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We believe that the notion of “self-organization” is quite 
similar to Dennett’s seminanarchic and parallel competition among 
certain elements. We emphasize that the self-organization is 
available not only for the neural processes but also for the 
molecules, cells, organs and organisms. (See section 6.2) The 
evolution has acted on all entities like molecules and cell, insects 
and humans beings. Once more, the “I” and its remnants, the “It”, 
are the key for understanding the evolution! Besides, we have to 
introduce the influence of development in each individual and, 
following Baars, the relationship between the conscious and 
unconscious elements. This relationship eliminates any central 
processor. Thus, the idea of central processor or homunculus vs. 
distributed information or semianarchic parallel organization of 
elements could only be conceived within the unicorn-world. The 
EDWs perspective avoids this pseudo-fight. There is, indeed, no 
homunculus but the “I” and the elements are distributed in the 
brain-EW. We have the unity of the “I” corresponding to the sum 
of elements and their processes that provide the distributed 
information on the brain-EW.  
 
3.5 Noë’s “sensorial-motor dependencies” and Clark’s hybrid 
model 
Another topic from Clark’s book and quite helpful for the EDWs 
approach is Noë’s theory about the conscious perceptual experience. 
In Noë’s view, a human subject knows, implicitly or unconsciously, 
the variations of sensory stimuli produced by the movement of a 
subject or object or by the change of the perception conditions. 
(Clark 2008, p. 22) Noë calls this knowledge or “expectations” the 
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“knowledge of sensorimotor dependencies”. In his view, the 
“sensorimotor-expectation laden cycles” are “constitutive of the 
perceptual experiences themselves.” (Clark, p. 22) 
 

If two things look different, they do so because, as we engage them in 
space and time, we bring to bear (rightly or wrongly) different sets of 
sensorimotor expectations. As our encounter proceeds, these expectations 
may or may not be validated. Crucially, it is this whole cycle of (implicit) 
expecting and subsequent sensory stimulation that is said to determine the 
content and character of any given perceptual experience.1 (Clark 
2008, p. 22)  

 
Obviously, from an EDWs perspective, these implicit expectations 
are exactly the parts of the implicit knowledge (that is the “I”) 
imposed by the development. Certain biological mechanisms are 
the result of the evolution; the functions of such mechanisms of an 
organism are related to some biological states/processes (parts of 
the brain-body-EW) that correspond to certain mental 
states/processes of the mind-EW. We strongly emphasize that, 
during the development, such cycles transform parts of conscious 
knowledge into unconscious knowledge. 
 

A rich body of such knowledge is said to constitute our visual perception 
of the square object. One upshot of all this, or so it is claimed, is that 
“what determines phenomenology is not neural activity set up by 
stimulation as such, but the way the neural activity is embedded in a 
sensorimotor dynamic” (Noë 2004, 227). (Clark 2008, p. 24)  

 
What does “the neural activity is embedded in a sensorimotor 
dynamic” mean? We believe that for both Noë and Clark, this idea 

                                                 
1 We can find a similar idea in Frith’s book, Chapter 6, section “How 
movements can reveal intentions”. (Frith 2007) 
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expresses the so wanted relationship between the sensorimotor 
mechanisms and the neural system. For us, the “phenomenology” 
of an object is the “I”’s knowledge of it, i.e., it is part of the mind-
EW. If we exclude the body from the correspondence between the 
brain-body and the human subjectivity, then we have to exclude 
the neurons from the body. In this way, we have another reason for 
the construction of “hybrid” models in explaining the mind. This 
reason would consist in the separation of the status of neurons that 
transmit the information through the body from those that 
“constitute” our mental representations. For instance, what neurons 
transmit information in the brain and what neurons constitute our 
mental representations for a table? Is someone able to create such 
hybrid model? It would be a contradiction to the evolution!  
 We take into consideration the experiments run by Valero-
Cuevas et al.’s (2007 in Clark, p. 212) as an argument for the 
body-brain evolution laws. These researchers show that the finger 
motions are controlled, by an “anatomically distributed 
information processing” according to Clark!1 (p. 212) This control 
is based not only on certain neural areas but also on the 
“contributions” of a linked tendons network so that  
 

the distribution of input tensions in the tendon network itself regulates 
how tensions propagate to the finger joints, acting like the switching 
function of a logic gate that nonlinearly enables different torque 
production capabilities. (Valero-Cuevas et al. 2007, 1161) (Clark 
2008, p. 212) 

                                                 
1 This expression is similar to DFD (section 1). We can see here again the 
relationship between parts and whole. In reality, the parts are either mental 
states/processes (perception, language, etc.) that belong the mind-EW or their 
corresponding neural and bodily entities/processes that belong to the brain-EW. 
The whole is the “It”/”I”.  
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In fact, the nervous system and the tendon network “work 
synergistically to preferentially reach different regions of torque 
activation” (Valero-Cuevas et al. 2007, 1164 in Clark 2008, p. 
212). These experiments reflect directly the “body-brain law of 
evolution”! The brain and the body (the whole organism) have 
evolved together thus forming a synergetic and dynamic couple 
embodied in a specific environment. But the nerves of the fingers 
and the neural areas from the brain activated when we move our 
fingers, on the one hand, and the fingers, the arm and the whole 
body, on the other hand, correspond to the “I”! Again, without this 
correspondence, no species would have survived, no organism 
would be able to manage the interactions with the environment 
having – instinctively or not – no action selected for a particular 
interaction or making any decision – instinctively or not – on any 
action. “Instinctively or not” means that any selected action and/or 
decision are both the result of the evolution and development. 
These actions and decisions are the “I” that correspond to the 
evolution of Hume’s physical ensemble.  

Let us return to Noë-Clark’s dialog. For Noë, the details of 
a perceptual image that we have at a certain moment are given by 
our capacity to “access any part of the scene by a quick move of 
the head and body and/or by a rapid information-retrieving 
saccade.”1 (Noë 2004, p. 67 in Clark, p. 142) Therefore, the 
experiential content of the perceptual experience is “virtual: it is 
rather a matter of sensorimotor accessibility than inner encoding.” 

                                                 
1 “For the brain, perception and action are intimately linked.” (Frith 2007, p. 
130) 
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(Clark 2008, p. 142) Due to such accessibility, when we observe, 
for instance, a tomato1, we have the “feeling” of the whole tomato 
even though we see in reality only a part of it.2 The missing 
physical part from our representation is “filled” with the implicit 
knowledge of our sensorimotor mechanisms. In Noë’s words, “the 
features are present as available rather than as represented (2004, 
67)”. (Clark, p. 142) The following idea is important for us: 
“Perception is not something that happens to us or in us, it is 
something we do.” (Noë 2004, 1 in Clark, p. 17) Clark named 
Noë’s perspective as the Strong Sensorimotor Model (SSM) of 
perceptual experience. Perception is active because it is 
determined by what we do or “… we enact our perceptual 
experience: we act it our.”3 (Noë 2004, p. 1 in Clark p. 170) 

                                                 
1 The subtitle of one section in Chapter 5, Frith (2007): “The color is in the 
brain, not in the world” (p. 134) Frith’s explanation: “When illuminated with 
white light, a tomato reflects red light. That is why we see it as red. But what if 
the tomato is illuminated with blue light? … We still perceive it as red. From 
the colors of all the objects in the scene our brain decides that the scene is being 
illuminated by blue light and predicts what the 'true' color of the various objects 
must be. What we perceive is determined by this predicted color, not by the 
wave-length of the light striking our eye. Because we see the predicted and not 
the 'real' color, we can create striking illusions in which patches which are 
identical in terms of the wave-length of the light seem to have quite different 
colors…” (Frith, p. 134) 
2 We continue with Frith: “If there is a wine glass in front of me, I am aware of 
its shape and color. I am not aware that my brain has already worked out how to 
shape my hand to grasp the stem, anticipating the feel of the glass on my 
fingers. This preparation and anticipation happens even when I have no 
intention of picking up the glass (see Figure 4.6). Part of my brain represents the 
world around me in terms of actions: the action needed to get from here to the 
exit, the action needed to pick up the bottle on the table.” (Frith 2007, p. 130) 
3 Perceptual experience as enacted is borrowed from Varela, Thompson, and 
Rosch (1991). (Clark, p. 169)  
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Obviously, Clark embraces Noë’s view only because the processes 
of vision are determined by the strong interactions between the 
body, the brain and the world. (Noë, p. 223 in Clark, p. 171) From 
the EDWs perspective, the “virtual” content of the perceptual 
experience is exactly the implicit knowledge represented by the 
“I”. As we claimed above, this implicit knowledge depends on the 
development and experience of each of us. Noë prefers to transfer 
the sensorial information to motor information and for this reason 
Clark analyzes so much Noë’s perspective. From our viewpoint, 
both the sensorial and motor knowledge are part of the “I” and 
they correspond to certain brain-body states/processes. Perception 
is action only when both functions are parts of the “I”. Nothing 
more or less. Noë’s movement is similar to Clark’s approach in 
this aspect. Nevertheless, the difference is that Noë indicates the 
dependence of thinking on the sensorimotor mechanisms while 
Clark prefers to extend the mind. 

Clark quotes Shapiro for the same reason: the 
“psychological processes are incomplete without the body’s 
contributions. Vision for human beings is a process that includes 
features of the human body…” (Shapiro 2004, 190 in Clark 2008, 
p. 199) We think we should make a clear distinction between the 
vision (mental perception) from the corresponding biologica
 l/physical mechanisms, from an EDWs viewpoint. We have 
to include vision and perception into the mind-EW. The 
corresponding biological mechanisms (the eyes, “low” and “high” 
levels of neural levels, etc.) belong to the brain-EW. We cannot 
talk here about perception. Nevertheless, perception is a mental 
and not a neural process! Inside the brain, we only have input 
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signals that pass through the eyes, LGN area, occipital area, etc. 
We recall that even for the binding problem, there are many neural 
areas activated only for this process. (For the binding problem, see 
Chapter 2) Moreover, according to the principle of part-
counterpart, the neural areas involved into the perception of a 
simple object imply, more or less, the entire brain and body.  
 If the perception is “something that we do” and the 
cognition is based on sensorimotor experiences, it seems that 
cognition somehow extends to the external environment. This is 
the reason for which Clark analyzes so much Noë’s work. 
Evidently, Noë constructs his approach in the evolution 
framework: the sensorimotor mechanisms were essential to the 
reasoning and planning abilities. As we saw above, the body has 
evolved simultaneously and in a strong relation with the brain. 
They form an intermingled and non-decomposable unity. In order 
to survive, an organism that belongs to any living species (or even 
to any molecules or cell of the organism) needed the existence of 
the “I” and not an ensemble of elements that constitute the body. 
The “I” was possible only because of the corresponding links 
between the body and the brain. The basic element in the evolution 
of all entities was the “I” not the sensorimotor mechanisms. 
Therefore, we have to include the sensorimotor mechanisms within 
the subjectivity not only for insects but also for human beings.  

Following Clark, we return to Noë’s “sensorimotor 
expectations” (Noë 2006) or “sensorimotor dependencies” that 
represent the relations between the “movement or change and 
sensory stimulation”. (Clark, p. 171) Such expectations involve 
some cycles that relate the properties of external objects with 
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“systematically changing patterns of sensory stimulation” 
determined by the subject’s movement, the movement of the 
object or the changes of its properties. (Clark, p. 171) These loops 
create a kind of “pseudo-visual experiences”. What is important 
for the EDWs perspective is that what we perceive is produced by 
the sensorimotor mechanisms with their “dependences” on the 
implicit knowledge. By emphasizing the involvement of 
sensorimotor dependences, Noë’s approach is an alternative to the 
qualia, “mysterious intrinsic qualities of experience”. (Clark 2008, 
p. 172)  Another advantage of Noë’s perspective refers to the 
prediction of learning that is strongly related to the implicit 
knowledge and it offers certain consciously experienced 
perspectival properties (“P-properties”; see Noë 2004, 83) to the 
perceptual experience. (Clark 2008, p.175) This is 
 

to see a circular plate from an angle, for example, is to see something 
with an elliptical P-shape, and it is to understand how that perspectival 
shape would vary as a function of one’s (possible or actual) movements. 
(Noë 2004, 84) (Clark 2008, p. 175)  

 
Clark notices that such prediction learning for the perceptual 
experience is very similar to the neural networks, mainly Elman’s 
famous net (1995). (Clark 2008, p. 174) Based on the whole 
knowledge (that is, according to the principle of knowledge, the 
“I”) a subject can predict what he/she sees or, like Elman’s net, the 
next word in a sentence. (See Vacariu 2008, Chapter 5) Again, the 
prediction learning presupposes the implicit knowledge for both 
the neural nets and humans. From an EDWs perspective, we find 
here again the implicit knowledge that is simply the “I”.  
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 Based directly on the work of Milner and Goodale (1995, 
2006) with double streams (ventral and dorsal streams) of the 
brain, Clark introduces an alternative to Noë’s model. We recall 
that Milner and Goodale’s main idea is that the ventral stream are 
responsible for the “information- processing activity in a specific 
visual processing stream geared toward enduring object properties, 
explicit recognition, and semantic recall” and that the dorsal 
stream responsible for the “object-based motor engagements, by 
contrast, are depicted as the province of a semiautonomous 
processing stream – the dorsal stream – that guides fluent motor 
action in the here and now.” (Clark, p. 181-2) Clark presents 
Milner and Goodale’s patient DF and some visual illusions that 
support their theory. (Clark 2008, pp. 181-185) The result is that 
the processes responsible for the visual awareness can operate 
independently of those responsible for visual control of action.1 
(Clark, p. 185) Clark’s perspective is a kind of dual-stream model 
in which the content of the conscious perceptual experience is not 
determined by the dorsal stream (Noë’s model) but “by the 
activation of a distinctive body of internal representations 
operating quasi-autonomously from the realm of direct 
sensorimotor engagement”! (p. 181) Clark constructs his model 
based on the main idea that the “conscious visual experience might 
often (and perhaps always) depend on specific local aspects of 
internal representational activity rather than on whole animal 

                                                 
1 Frith prefers to use this brain damage case for showing the difference between 
the brain and the mind. “Her brain knows something about the physical world, 
while her conscious mind does not.” The same situation is for Weiskrantz’s 
famous “blindsight” cases. (Frith 2007, p. 28) 
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sensorimotor loops.” (idem) From the EDWs perspective, Milner 
and Goodale’s idea shows only the “complexity” of the human 
brain as the result of evolution. It is not about the relationship 
between the mind and the brain. Clark’s idea about the “internal 
representations operating quasi-autonomously” reflects again the 
hybrid model! The distinction between the sensorimotor 
information and the conceptual knowledge is made clear. Instead, 
Noë tries to avoid such heterogeneous knowledge by emphasizing 
the dependence of thinking on the sensorimotor mechanisms.  

Milner and Goodale agree that there have to be important 
interactions between those two streams. Clark considers that the 
model of dual-streams is much better than Noë’s alternative of 
sensorimotor model. By the introduction of certain ideas or 
experiments of different researchers – Koch (2004), Carrasco 
(2004), Campbell (2002), etc. – Clark claims that the conscious 
perceptual experience depends on the “quasi-autonomously” 
representations with the role of “summarizing” the information of 
sensorimotor mechanisms provided during their interactions with 
the world. (Clark 2008, p. 190-1) We use such representations for 
reasoning, planning, and selecting our actions. Consequently, these 
representations cannot be incorporated in the sensorimotor 
information. From our viewpoint, we agree with Milner and 
Goodale’s idea of dual streams as a result of the evolution, but if 
we put together the sensorimotor information and this kind of 
representations, we should avoid the hybrid model1. These 
representations must have access to such information. Such 

                                                 
1 The same hybrid model is constructed when it is supposed a relationship (for 
instance, the causality) between microparticles and macroparticles.  
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connections are not possible in a hybrid model with heterogeneous 
knowledge. Consequently, we have to incorporate the 
sensorimotor information into the mind-EW (where it is the place 
for representations of thinking, in general).1 

Noë considers his approach neutral when referring to the 
relationship between the “vision for action” and the “vision for 
conscious perception”. (p. 192) However, Clark tries to show that, 
in fact, Noë’s approach excludes this distinction: “Perception, 
including conscious perception, is thus said to be ‘a kind of skillful 
activity on the part of the animal as a whole’ (Noë 2004, p. 2; see 
also Varela, Thompson, and Rosch 1991). (Clark, p. 193) On the 
contrary, the dual-stream models assume that the proper working 
of specific perceptual abilities involve particular areas of the brain. 
Against Noë’s model, Clark requires a model “with multiple, 
quasi-independent forms of internal, and external representation 
and processing”. (Clark 2008, p. 195) These “quasi-independent” 
representations belong, in classical terms, to the “conceptual level” 
or “high level” of cognition. The sensorimotor and the conceptual 
levels correspond to the “low-level” and “high-level” areas of the 
brain. We showed that many parts of the brain become active in 
the binding process. Moreover, as we present in Chapter 5, Bechtel 
indicates that the vision requires over 30 neural areas from the 
occipital, parietal and temporal zones. (Bechtel 2008) Thus, in 

                                                 
1 Frith remarks that “There is a striking similarity between the visual 
hallucinations associated with blindness in the elderly, epilepsy with a focus in 
the visual cortex, and drugs such as mescalin and LSD. How is the same final 
effect on brain activity achieved by these very different routes?” (Frith 2007, p. 
34, footnote 16) From the EDWs perspective, the answer is the same: common 
to all these similarities is the “I”! 
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order to explain the cognition, we have to go beyond the 
distinction between the low-level and high-level areas of the brain. 
As we required several times in this book, we have to avoid the 
hybrid model of combining the sensorimotor information with the 
conceptual representations.  

Clark emphasizes again the aim of his book: the 
“computational, representational, information-theoretic, and 
dynamical approaches as deeply complementary elements in a 
mature science of the mind.” 1 (Clark, p. 24, his italics)2 Such 
“complementarity” sends directly to the Clark’s hybrid model. 
Remarkably, he recognizes the “productive tension” between the 
vision-spatial and verbal information. (p. 202) He claims that the 
computationalism or functionalism and information-processing 
approaches have to be replaced with a theory that includes the 
body and the environment. (p. 202) The entire sub-chapter 9.5 is 
dedicated to a more general tension existing between the mind vs. 
the couple body-world. The body is the “mobile bridge” between 
the mind and the world. For us, this “productive tension” reflects 
Clark’s hybrid model. It is quite strange to “extend” the mind in 
the external environment of the subject. On the contrary, and 
following Kant’s transcendentalism perspective, we have to bring 
                                                 
1 “The goal (pursued further in chap. 9) was thus to display a positive vision in 
which appeals to embodiment and cognitive extension go hand in hand with 
appeals to dynamics and to internal and external processes of representation and 
computation.” (p. 165) Or Clark considers his approach of embodiment, action 
and extended cognition as being “fully continuous with computational, 
representational, and (broadly speaking) information-theoretic approaches to 
understanding mind and cognition”. (p. 198) 
2 The notion of “complementarity” reminds us, directly, of Bohr’s principle of 
complementarity. However, both Bohr and Clark work within the unicorn-
world. In fact, such complementarity takes place in EDWs. 
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the body and the world (i.e., the mental representations of the 
entities that belong to the body and the world) within the mind-
EW. Thus, we preserve the ontological status of the mind-EW and 
the macro-world- EW (that includes the brain and the body as 
macro-entities).  
 We end this section with Butler’s critical remarks on the 
extended mind approach. (p. 159-160) Butler criticizes this 
approach by introducing again the discarded distinction between 
the internal and external processes. With qualities like computation 
and cognitive control, a “truly cognitive system” is given only by 
the internal processes. Rhetorically, Clark asks where the neural 
subsystems responsible for action and choice are. In this context, 
Clark wonders whether the mind and the self vanish if we assume 
Dennett’s idea that no subsystem has the “final say”. (p. 160) 
Clark is aware that these questions directly involve the personal 
identity and the nature of the self. (p. 161-2) The “extended mind” 
approach provides no solution to these essential problems, but 
Clark hopes his approach can offer a plausible alternative in the 
future. Evidently, the EDWs perspective has a solution for the self. 
According to the principle of knowledge, the “I” (or the self) is the 
knowledge acquired during the whole life. (See Vacariu 2008, 
Chapter 3) The superposition of this knowledge constitutes both 
the elements of the mind-EW and the unity of the “I”. The mind 
and the self have not disappeared. The “final say” can be justified 
by the unity of the “mind-EW or the “I” that is the implicit and 
explicit knowledge, on the hand, and the unity between the brain 
and the body as the results of the evolution that followed the 
combination of physical entities (“distributed functional 
decomposition”) that help the organism to survive in its 
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environment, on the other hand. The final function of the whole 
organism is to survive. The existence of the “I” (that corresponds 
to Hume’s ensemble) or in more general terms the subjectivity that 
corresponds to any living being (from cell to organism), assures 
the accomplishment of this demand. The conclusion of Clark’s 
book is constructed within the unicorn-world: “Minds like ours 
emerge from this colorful flux as surprisingly seamless holes: 
adaptively potent mashups extruded from a dizzying motley of 
heterogeneous elements and processes.” (p. 219) No, our minds 
are not mirrored by the hybrid model; the evolution would simply 
not agree with this conclusion! 
 Clark points out that the extended mind approach is not 
against thinking as a property of mind or against the idea of 
representation. Mainly, his idea is that “some of the thinking, and 
even the representing, may supervene on activities and encodings 
that cross brain, body, and world.” (p. 149) We would like to 
clarify what Clark could understand from this important notion in 
the philosophy of mind, the “supervenience” in this sentence. This 
notion is fuzzy even in the philosophy of mind,. (See Vacariu 
2008) Usually, the mental states/processes “supervene” on the 
neural states/processes. Typically, Clark extends the notion of 
supervenience from the neural states/processes to the body and the 
environment. Related with what we analyzed above, we believe 
that for Clark the “supervenience” is about the functional roles of 
thoughts and all the cognitive actions. Otherwise, the extension 
would be meaningless. 



Chapter 4 
 

Representations, emulators, and Descartes’ 
ghost 

 
 

4.1 Grush’s new Cartesian framework 
Rick Grush elaborated and further developed a so-called theory of 
emulation, an approach that assumes some Cartesian ideas (or 
properties of mind, such as the existence of representations1), but 
at the same time, rejects Descartes’ ontological dualism. Even if 
Grush’s approach is not a complete Cartesian alternative, there 
have been some voices that warned us about the possible 
appearance of a new Cartesian framework. (Clark 2008, 7.5; 7.6 
and Chemero 2008, 3.4.2) However, for Clark, this new Cartesian 
framework is not a re-creation of the old Descartes’ approach 
(apart from dualism, the existence of the “I” which exists because 
of its fundamental property thinking), but a kind of cognitivism 
(computationalism) according to which all thoughts and other 
cognitive actions take place “inside the bounds of skin and skull.” 
(Clark, 2008, p. 154, footnote 11; or p. 245) In short, Grush’s 
emulator theory claims that the emulators are parts of the brain 

                                                 
1 Against van Gelder’s interpretation of the Watt governor, Grush pleads for the 
existence of representations status of his emulators “since they are not coupled 
to the systems they represent. The brain can silently contemplate, dream, plan, 
all as a matter of a play of representations – pretty much everything Descartes 
thought the mind could do even in absence of the world.” (Grush 2003, p. 87)  
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that “act as model of the body and environment”. (Grush 2004, p. 
307) A particular part of the brain, the control area1, sends 
commands to the body to interact with the environment. At the 
same time, the control area sends the same commands to the 
emulators. The emulator sends back this information to the control 
area. It is important that the “efference copies” of the brain (that 
reflect the interactions between the body and environment) run in 
parallel. These copies are the emulators.  

Now, the question is why does Grush need to postulate the 
existence of such emulators to explain the human cognition? In his 
opinion, they are necessary to provide the “expectations of the 
sensory feedback”, to “estimate the outcomes of different actions”, 
or to “evaluate and develop motor plans.” Also, the emulators are 
the “inner models running in parallel with the body can reduce the 
effects of feedback delay problems”.2 (Grush 2004) Thus, the 
emulators have this sort of “magic” functions and they seem very 
useful in explaining particularly the motor and perceptual 
mechanisms. However, within the more general framework of the 
unicorn-world, it should not be surprising that cognitive scientists 
and philosophers cannot explain the cognitive functions. If we take 
a look from above at the entire picture, the fact that Grush 
postulates the existence of the emulators could be regarded as a 

                                                 
1 For describing these processes, Grush uses complicated tools from the control 
theory and signal processing (pseudo-closed-loop control and Kalman filtering).  
2 In the abstract of Grush’s paper from 2003: “(…) the brain constructs inner 
dynamical models, or emulators, of the body and environment which are used in 
parallel with the body and environment to enhance motor control and perception 
and to provide faster feedback during motor processes, and can be run off-line to 
produce imagery and evaluate sensorimotor counterfactuals.” (Grush 2003, p. 53) 
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sort of Ptolemaic epicycles, that is, Grush, like many other 
cognitive scientists thinking within a particular framework, 
namely, the uni-corn world, needs to postulate the existence of 
various entities in order to explain functions “visible” in our world. 
However, the real issue here is that it might be precisely the 
general framework in which the scientist are thinking, that is the 
fundamental assumption according to which everything, starting 
from atoms, cells and neurons to humans and stars, together with 
their functions, exists in a single and unitary world.  

Let us analyze the role of the motor emulator: the “actual 
motor outputs” are inhibited, while the motor emulator works with 
the “virtual sensory inputs” and “virtual feedback signals”. (Grush 
2004) Thus, the motor emulator “replicates”, in fact, the parts of 
the musculoskeletal system and their movement. Now, the 
question is what does “replicate” mean in this context? Do we 
need a sort of a homunculus to explain these concepts, even if the 
motor emulator is part of the brain? Or does “replicate” mean that 
the high-level neurons replicate the low-level which is activated 
either by the external signals or by the internal commands of the 
control area? It looks like, in order to be functional, the emulator 
theory needs a neural homunculus to control at least the motor and 
the perceptual mechanisms.  

If the above approach could be applied to sensoriomotor 
systems, then it should also work with the conceptual mechanisms. 
However, the “representations” are essential in both cases: a 
cognitive system needs representations that are “surrogates that 
can be decoupled and run offline”. (Clark 2008, p. 152) To explain 
the functions of the emulators, Grush would probably need a 
“surrogate body” inside the mind, if we think for example of 
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explaining the error movements1. Within the unicorn-world 
framework, which is based on the identity theory, these sorts of 
functions cannot be explained. However, from an EDWs 
perspective, the brain and the body are embodied within the 
environment, but the “I” (that corresponds to the brain and the 
body) is an epistemological world (EW), so the “I” does not 
interact with the external environment. The idea is that it is 
meaningless to consider the interactions between EDWs. The 
“surrogate body” exists but this and all the other mental states and 
processes are the “I”. We need to replace the “emulators” and the 
“surrogates” with the “correspondences”. The postulation of 
emulators was indeed necessary in order to explain some of the 
cognitive functions within the framework of the unicorn-world. 
The main difference between the emulation theory and the EDWs 
perspective is that the emulators are parts of the brain, while, in the 
EDWs perspective, the mind and the brain are epistemologically 
different worlds. Even if one considers the mind-EW as a sort of 
an emulator for the brain’s activities, there is still a huge difference 
between the two approaches, simply because the mind and the 
brain are entities that belong to epistemologically different worlds.  

It is notable that Grush emphasizes that he is not “making 
the outrageous claim that the brain is nothing but a big emulator 
system.” (Grush 2004, p. 389)  As the emulators, which are parts 
of the brain, copy the actions of other parts of the brain and the 
body, it is obvious that the brain could not be a big emulator. From 

                                                 
1 About “surrogate”, see Waxman interpretation on Kant’s transcendentalism 
(1995) and Vacariu (2008) – the principle of knowledge (the “I” is knowledge) 
in which the representations that correspond parts of the bodies and external 
environment are such surrogates that constitute the self.  
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an EDWs perspective, there is only a correspondence between the 
mind-EW (its entities and processes) and the brain-EW (its entities 
and processes). The mind-EW does not emulate/copy the brain’s 
processes. Again, from our viewpoint, these emulators are a kind 
of mechanization or materialization of the homunculus. The 
homunculus is replaced with a set of neural emulators that copy 
the body’s actions and the external environment. Homunculus 
entails the representations and other Cartesian and 
computationalist characteristics. Therefore, Grush (2003) officially 
adopts a restricted Cartesian framework, restricted just because the 
emulators are parts of the brain and not parts of another 
ontological substance, the mind.1 Clark has an objection: we have 
a fight between a kind of functionalism which leads us to the 
“extended mind” and a pseudo-Cartesian framework which 
preserves the mind inside the bounds of skin and skull. Grush 
defines the mind as follows: 
 

(…) the mind is not essentially a thinking or representing thing: it is a 
controller, a regulator, an element in a swarm of mutually causally 
interacting elements that includes the body and environment whose net 
effect is adaptive behavior. And it is not autonomous: the mind/brain is 
essentially bound up with both the body and environment to such a 
degree that, unless all one is interested in is neuroanatomy, singling the 
brain out for independent study is a mistake.  (Grush 2003, p. 55)  

 
Grush’s emulation theory and his definition of the mind are 
ingenious constructions that facilitate his attempt to solve in fact 
some pseudo-problems in the unicorn world. For Grush, the mind 
is a regulator because it requires a mechanism (not a central 
                                                 
1 Dualism and all the other alternatives are constructed within the unicorn-
world. (See Vacariu 2008) 
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processor) to regulate the behavior in a changing environment. 
However, if we replace the emulators (or better, Grush’s notion of 
mind) with the “I”, as an EW, we can eliminate the Ptolemaic 
epicycle constructed within the unicorn-world.  
 As Grush wants to preserve certain Cartesian assumptions 
(mainly the existence of mental representations and computations), 
he has to be against the dynamic systems approach (and its 
correlates, the embedded/embodied cognition approach). He 
disagrees with the idea of anti-representationalism which is a 
fundamental assumption of the dynamical systems approach. 
Without representations, the emulators cannot accomplish their 
functions. Grush’s theory mainly envisages the sensoriomotor 
system which implies the interactions between three entities: the 
brain, body and the environment. According to him,  
 

(…) the emulator represents objects and the environment as things 
engaged with in certain ways as opposed to how they are considered apart 
from their role in the organism’s environmental engagements. The 
perceived environment is the environment as made manifest through the 
organism’s engagements, because the emulator that supplies the 
perceptual interpretation is an emulator of the agent/environment 
interactions. The conceptual significance of this is that it allows us to 
acknowledge the action/behavioral bias of perception without becoming 
anti-representationalist about perception. (Grush 2004, p. 393, his 
italics) 

 
In another place Grush states:  

 

On the emulation framework, emulators are constructed and maintained 
in order to be able to stand in for the body/environment. But they don’t 
simply represent the world, but more specifically they represent the world 
as interacted with by the organism. Only those aspects of the body and 
environment that are manifest in the organism’s engagements can be 
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represented by the emulator, and only those that are salient for the 
organism need be. (Grush 2003, p. 88, his italics)  

 
Grush wants to include the interactions between the body and the 
environment in his theory, so he assumes the existence of an 
environment emulator with the role of creating an “accurate 
estimate of the environment”. (Grush 2004, p. 391) Let us explain 
one of the main ideas from Grush’s theory: many motor-perceptual 
functions would require more time in the absence of the role 
played by the emulators. As we saw above, the control area sends 
commands to the body (in order to interact with the environment) 
and to the emulators (that send this information back to the control 
area). The emulators mirror the interactions between the body and 
the environment I order to save time. Thus, the control area can 
predict the next movement before receiving the signals from the 
environment.  
 Now, how can we interpret this interesting idea from the 
EDWs perspective? Within the mind-EW framework, the “world is 
the self” (Waxman 1995), i.e., the mental representations and 
processes of the external world and the body (the “surrogate 
body”) are the “I” or the mind-EW (see Vacariu 2008). The “I” (or 
the mind-EW) can not predict the movements of the body (the 
body belongs to the macro-EW) but the “movements” of the 
“virtual” body that is the “I”. This virtual “body” is the “surrogate 
body” mentioned above and corresponds to the real body. This 
means that there are mental representations for each part of the 
body and of the body as a whole and all these mental 
representations are the “I”. The virtual and the real bodies belong 
to EDWs. There are no interactions between this virtual body (the 
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“I”) and the environment just because these entities or “worlds” 
are/belong to EDWs. In a Kantian interpretation, the external 
environment (and the body) “are brought” within the self, i.e., the 
mental perceptions of the external world (and the body) are the “I”. 
Thus, all the predictions necessary for the virtual body’s 
movement are parts of the “I”. The “I” is the knowledge, all kinds 
of knowledge acquired during the development and daily 
experience of a subject. As it is showed in Vacariu (2008), this 
knowledge has a unity and based on the unity of this knowledge, 
the predictions are possible. Even if, from another side, in the 
macro-EW (or the brain-body-EW that is part of the macro-EW), 
the brain sends “commands” to the body for its movements, the 
neural processes corresponding to the mental commands make us 
impossible the explanation of them within the brain-EW. In this 
framework, we do not need emulators that copy the environment, a 
process necessary for time saving.   

It seems that the emulator theory is a kind of “surrogate” 
either for the dualism (that is a materialization of Descartes’ mind) 
or for the computationalism (the homunculus). Although Grush 
agrees with the identity theory, the emulators have a similar role as 
Descartes’ mind1 or an “active” homunculus. The emulators are 
very active in such interactions and accomplish their functions. 
Thus, we see a combination between Cartesian framework and 
computationalism (the mind and its representations), on the one 
hand, and the dynamic system theory (the interactions between 
mind/brain, body and environment, on the other hand. Following 

                                                 
1 See the title of Grush’s article: “In Defence of Some ‘Cartesian’ assumptions 
Concerning the Brain and Its Operation” (2003). 
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Clark and Grush (1999), Grush claims that the cognitive systems 
combine two essential qualities: real-world coupling and internal 
representations. (Clark and Grush 1999 in Clark 2008, p. 150) For 
Grush, the “motor emulator circuit” is an essential concept. (Grush 
2003; 2004) A copy of the current motor command is sent to an 
onboard circuit (the motor emulator) that replicates the dynamics 
of the musculoskeletal system. The emulator’s output is a 
prediction of what the sensory feedback should be. This “virtual 
feedback signal” is used to correct the errors in the systemic 
unfolding and it can itself be compared (at a later moment) with 
the actual feedback arriving from the bodily parts for calibration 
and learning purposes. (Clark 2008, p. 151)  

We have to admit that, within the unicorn-world 
framework and in the context where almost everybody rejects the 
Cartesian framework (the autonomy or separation of the mind 
from the body and environment), Grush’s effort is remarkable. In 
this framework, there had to be postulated entities like emulators, 
with that sort of functions, in order to explain the relationship 
between the high- and low-levels (cognition and 
perception/motion). However, what we claim is that this sort of 
entity is not a particular emulator, but the “I”, as an 
epistemological world (with all its functions and properties), and it 
is the “I” that corresponds to the interactions between the brain, 
the body and environment. It is much easier to explain the 
emulator’s functions through the “I” (the mind-EW). If the “I” 
exists, then, no thing like an emulator is being required, that is, 
something that emulates or copies some specific functions. The “I” 
alone (the implicit knowledge acquired during the experience) is 
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able to predict, evaluate and develop the motor plans. And the “I” 
is not an emulator that receives input from the control system, in 
parallel with the musculoskeletal system.  

According to Grush, an emulation architecture “is 
“necessarily part of a larger cognitive system that includes 
memory and executive processes”. (Grush 2004, p. 390) We 
believe that the essential and complex functions such as the control 
system, memory, executive processes have to be “correlated” with 
very large parts of the brain but it is almost impossible to localize 
these functions in the brain! The musculoskeletal system is part of 
the body which is strongly interconnected with the brain1. 
Therefore, an emulator should actually be the whole brain-body 
system in order to accomplish its task. Or, it could be the “I” as an 
epistemological world. Within the EDWs framework, the 
emulators are useless. With the experience and the knowledge 
acquired in time, the “I” is able to fully accomplish the functions 
of an emulator. Again, we assert that the emulators are simply 
Ptolemaic epicycles, entities postulated within the unicorn-world 
framework, but unnecessary within the EDWs perspective. The 
bottom line of this argument is that we need a new paradigm, a 
new approach in the cognitive science, that is, we need to replace 
the unicorn-world perspective with the EWDs.  

To support his theory, Grush argues that Brooks’ robots are 
capable to perform some actions without emulators just because 
the electrical signal propagation in robots is much faster than in the 
real biological systems. He claims that, without emulators, humans 
would not be able to perform that sort of functions. It seems that 
                                                 
1 Regarding this idea, see Lungarella and Sporns (2006); Vacariu (2008).  
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we really need representations for more complicated actions. For 
Grush, the emulators are “the facilitators without which fast real-
time accurate success (in the conditions at issue) would not be 
possible. They key, of course, is that representations as understood 
on the emulation theory are embodied in an emulator that is run in 
parallel with the body/environment” (Grush 2003, p. 85). This is a 
beautifully constructed argument but we argued above that the “I” 
provides the expectations and predictions for the virtual motor 
actions in real time. The motor control does not need certain “inner 
models running in parallel with the body that can reduce the 
effects of feedback delay problems”, as Grush claims. The “I” is 
the implicit knowledge and that would explain the understanding 
and the prediction of the sensorial-motor information and the 
planning of future movements. In an EDW, parts of the brain deal 
with the information received through sensorial and motor 
mechanisms from the external environment and they send new 
signals to other neural areas or to the body.  

Grush brings another argument to defend the existence of 
representations: the offline cognitive processes. He thinks that the 
emulators use representations in the offline processes. We agree 
that the offline processes involve mental representations, but from 
the EDWs perspective, both online and online processes are the “I” 
or the mind-EW. The scientists and philosophers1 analyzed and 
debated on the distinction between the online and offline cognition 
in various ways and under various names. There have been 

                                                 
1 “Derek Bickerton (a linguist) celebrates ‘off-line thinking’ and notes that no 
other species seems to isolate problems in their own performance and take 
pointed action to rectify them-see Bickerton (1995).” (Clark 2001, p. 154) 
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proposed more or less similar concepts, such as the “representation 
hungry” (Clark and Toribio, 1994), the “online intelligence” 
(Wheeler 1994, Wheeler and Clark 1999) or the “decoupleability-
requiring”. (Clark and Grush 1999 in Wheeler 2005, p. 213) 

The mental imagery is a particular case of offline 
processes. Grush states that the emulator theory of representation 
could improve Kosslyn’s approach to mental imagery. He thinks 
that emulators are the missing part of Kosslyn’s approach arguing 
that the top-down processes of visual perception are the outcome 
of the emulators. (Grush 2003, 2004) For Grush, “the emulation 
framework explains exactly how it is that the same process that 
can operate off-line as imagery, can operate on-line as the provider 
of expectations that fill in and interpret bare sensory 
information”1. (Grush 2004, p. 392) From the EDWs perspective, 
the top-down processes are the effects of the high-level neural 
patterns on the low-level neural patterns. Thus, such effects 
correspond to the influences of the implicit knowledge on the 
explicit/ perceptual/motor knowledge, on the one hand, and the 
influence of high-level to low level neural patterns. As we already 
noticed, the “I” is the implicit and explicit knowledge. (See 
Vacariu 2008, Principle 6) The images/representations of the 
external environment are parts of the “I” and for this reason the “I” 
can carry out the emulator’s functions. But, again, we need no 
emulator to accomplish such functions. Evidently, the “I” acquires 
the implicit knowledge during the developmental period. Based on 

                                                 
1 “… the emulation information processing structures produce imagery (the a 
priori estimate) that is used to interpret, fill in, anticipate what the sensors will 
produce.” (Grush 2003, p. 79)  
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this knowledge, the “I” can perform the emulator’s functions. We 
really cannot identify precisely the neural areas of any particular 
emulator. Surely, we will need to explain the correspondence 
between the entities and processes of the brain-EW and the mind-
EW. Nevertheless, we have to be aware of the fact that the mental 
functions are not performed by the emulators, but by the “I” that 
corresponds to the whole brain and body. “Correspondence” does 
not mean “emulation” at all. From an EDWs perspective, we 
believe that any “cognitive” agent needs the unity of the mind-EW 
and not only the existence of representations. These 
representations are the “I”! Without such unity, the “I” or even the 
“It” (that is the cell as a whole) would be what Hume called “an 
ensemble of physical elements” (including the emulators) and, in 
this case, the “It” (the organism as a whole) would not have been 
able to survive and evolve. In this sense and only in this sense, 
“evolved” from the “It” and the “I” (See Vacariu and Vacariu 
2008)  

 
4.2 Wheeler and the “Cartesian psychology” 
If Grush returns to certain assumptions of the Cartesian 
framework, we want to analyze Wheeler’s interpretation of 
Descartes’ philosophy within the context of cognitive science, 
from the EDWs perspective.1 Wheeler makes an interesting 
amalgam of cognitive science theories and ideas from Heidegger’s 
philosophy. (Wheeler 2005) In the book Wheeler analyzes two 
fundamental issues: 

                                                 
1 For an interpretation of Descartes philosophy, see Vacariu 2008, Chapter 1.  
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I. The famous debate between two paradigms from 
cognitive science: (a) the “orthodox cognitive scientists” 
(incorporating both computationalism and 
connectionism) agreed by the majority of cognitive 
scientists. It presupposes a kind of Cartesian psychology 
(assuming the representations with eight principles, but 
rejecting the dualism) (b) an “embodied–embedded 
cognitive science” (that is a “lenient” dynamic system 
approach and its relatives having a kind of weak 
representations involved). 

II. The idea of “embodied–embedded cognitive science” and 
the replacement of the Cartesian framework with 
Heidegger’s philosophy. (Wheeler 2005) 

Wheeler’s attempt is to show that the Cartesian framework can be 
identified in most of the cognitive science’s literature (named by 
Wheeler, the “orthodox cognitive science”)1. Wheeler introduces 
eight interrelated principles for characterizing the Cartesian 
framework. In brief, these eight principles could be summarized 
ideas as follows: the duality of mental-physical elements involves 
the duality of cognitive subject-world of objects, the human 
cognition presupposes the subject-object dichotomy, the mind is 
explained through manipulation and transformation of 
representations, the perception is inferential and it takes the form 
of sense-represent-plan-move cycles, the role of the environment 
and of temporal dimension is not important in understanding the 

                                                 
1 Against the orthodox paradigm of cognitive science (the Cartesianism) and 
related to embodied–embedded cognitive science, Wheeler offers the paradigm 
of Heidegger’s philosophy. Evidently, we do not analyze this framework here. 
(Also see Wheeler 2009) 
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functions of human mind. (Wheeler 2005, Chapter 2 and 3) 
Wheeler’s main idea is that “… the eight principles of Cartesian 
psychology define a conceptual position toward which orthodox 
cognitive science tends overwhelmingly to gravitate, and at which 
it regularly comes to rest” (p. 56).  

Wheeler analyzes the three main approaches in the 
cognitive science: the classical view (computationalism), the 
connectionism, and what Wheeler names the “embodied–
embedded cognitive science” (the dynamic system approach). 
(Wheeler 2005, p. 11 or 2009, p. 320) The computationalism and 
connectionism could be regarded as a sort of Cartesian approaches 
as both paradigms involve representations, decoupleability, and the 
role of the body and the environment is not necessary in explaining 
cognition. The embodied–embedded approach is based on the 
fundamental idea that cognitive science needs to put cognition 
back into the brain, the brain back into the body, and the body 
back into the world. (Wheeler 2005, p. 11) 

Wheeler’s perspective is quite close to Brooks’ embodied 
cognition and dynamic system approach, but he wants to hang onto 
the notion of a weak representation (at least for the sake of 
decoupleability). Working within the unicorn-world, it is 
understandable why cognitive scientists are trying to avoid putting 
together in the same equation mind and brain, body and 
environment. We argued somewhere else (Vacariu 2008) that the 
brain, the body and the environment interact and it is impossible to 
avoid the other two entities when explaining the brain functions. 
These three entities belong to the same macro-EW, or what we call 
the brain-body-EW. While, on the other hand, the mind is just a 
Epistemological Different World and it is meaningless to say that 
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the mind interacts with the external world1. Even if Wheeler offers 
solid arguments against the pure Cartesian framework, he still 
retains the Cartesian idea of mental representations, as they are 
necessary to explain the decoupling mental functions.  

Let us analyze one of these Cartesian principles, the 
principle of explanatory disembodiment from the EDWs 
perspective. According to Wheeler, the principle of explanatory 
disembodiment means that human cognition can be explained 
without using the information provided by the bodily sensations or 
certain perceptual states to each intelligent agent. In other words, a 
reliable and flexible intelligent action remains conceptually and 
theoretically independent of the scientific understanding of the 
agent’s physical embodiment (2005, for instance, p. 51, p. 81 and 
p. 84). Obviously, the relationship between cognition and 
perception is essential for this principle. Following Wheeler and in 
order to illustrate the Cartesian relationship between the subject 
and the world, we introduce Descartes’ three grades of perception:  
 

Grade 1 – Perception is given by the immediate effects of the 
external inputs on our body and brain 
 

Grade 2 – Perception represents the immediate effects on our mind 
like the “experiences of light, colors, sounds, tastes, smells, heat, 
and cold’”.  
 

Grade 3 – Perception presupposes the 3-dimensional framework 
with properties like size, shape, and distance of objects, being 
entirely the result of rational judgments. (Wheeler 2005, p. 41) 

                                                 
1 For more details about this debatable issue see Vacariu (2008). 
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The EDWs perspective is an extension of the Kantian transcendental 
philosophy and as we agree with Waxman’s expression “the world 
is the self” (Waxman 1995), we claim that our representations of the 
external world are the self or the “I”. For Kant, all kind of 
information received from the external environment is incorporated 
within the framework offered by the transcendental apperception 
that is the union between the intuitions and the categories. 
Therefore, from our viewpoint, all Cartesian grades of perceptions 
are the “I”. Within the “I” (or the mind-EW), these grades of 
perceptions are indicated by the dichotomies: declarative-
procedural, conscious-unconscious, explicit-implicit, accessible-
inaccessible, and controlled-automatic knowledge1. The “I” does 
not incorporate only the world but also the body. There are different 
states of perception with different degrees of consciousness, but 
they all form the “I”. Also, in the brain-body-EW, all these forms of 
knowledge correspond to the interactions between the body and the 
brain and their elements. If it is to accept this perspective, then we 
avoid the infamous Cartesian “pineal gland” (the transducer)2 that 
had to assure the “bidirectional channel of causation that ran from 
body to mind in perception, and from mind to body in action”. 
(Wheeler 2005, p. 21) 

Wheeler claims that Descartes’ philosophy grounds on two 
kinds of dualism: the mind-body and the subject-world. These two 
dichotomies could be solved only within a slightly modified 
Kantian framework, where we give up the noumen-phenomen 
                                                 
1 For a more detailed analysis of these dichotomies, see Mandler (1998); 
Vacariu (2008). 
2 “Transducers are A.I.’s answer to the pineal gland”. (Haugeland 1993, p. 14 in 
Wheeler p. 85) 
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distinction and we replace the “world” concept with the concept of 
EDWs. Within this framework, Heidegger’s “thrownness”1 of the 
subject in the world is reversed: the external world is incorporated 
in the “I”. The essential dichotomy between online-offline 
cognition is avoided because the perception is the “I”.  
 A similar sort of analysis could be done in robotics on the 
so-called “transducers”. Although there have been recorded 
remarkable progresses in this field, the actual robots have nothing 
similar to the human subjectivity. We consider that the human 
subjectivity is actually the knowledge and this knowledge (both 
perceptual and cognitive) is the “I”. We do not need any sort of 
transducers to mediate between the body and the mind. Transducers 
are not the “gates” from one EW to another; they do not exist in the 
human mind. The big mistake in the cognitive science is that 
researchers have been looking for these transducers which connect 
the mind to the external world. There is a strong connection between 
the body, the brain and the environment, but the cognition is the 
mind-EW (or the “I”). The eternal issue of “transducers” cannot be 
solved within the unicorn-world. What the robots use as transducers 
could be considered as parts of the “brain” which are strongly 
connected to their bodies and the external world. 
 Furthermore, from our viewpoint, Wheeler’s analysis of 
issues like “causal spread”, “from continuous reciprocal 
causation”, the modularity of the mind, homuncularity, and 
aggregativity could not lead to any viable solutions just because he 
                                                 
1 “… the term ‘thrownness’ expresses the Heideggerian claim that in everyday 
cognition the intelligent agent always finds herself located in a meaningful 
world (a context) in which things matter to her…” (Wheeler 2005, p. 276) 
(About Heidegger’s “throwneness” and the relationship between phenmonology 
and cognitive science, see also Wheeler 2009, p. 330-31) 
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situates his analysis within the framework of the unicorn-world. 
For instance, we admit that there is a causal spread and continuous 
reciprocal causations, but only between the brain, the body and the 
environment. These interactions correspond to particular mental 
states that are part of what we call mind-EW or the “I”, but the 
mind, as an EW, cannot interact with the environment, which is, 
let’s say, a macro-EW, i.e. an EDW. 
 The representations are also necessary for the 
homuncularity, argues Wheeler. The “homuncular explanation” in 
which one illuminated the behavior of a complex system by 
classifying that system into a hierarchy of specialized subsystems 
that (i) solve particular, well-defined subtasks by manipulating 
and/or transforming representations, and (ii) communicate with 
each other by passing representations. (Wheeler 2005, p. 254) In 
our opinion, homuncularity is mirrored by the unity of the implicit 
knowledge that is the “I” or the mind-EW. Thus, the “I” 
accomplishes the functions of homuncularity. It is obvious that we 
cannot talk about representation without “those representations 
first being interpreted or understood”. (Wheeler 2005, p. 258) 
According to Wheeler, the neural areas of the brain are engaged 
“with internal representations, and, literally speaking, parts of the 
brain don’t understand anything”. (p. 258) Here, we agree with 
him. Even if we take the whole brain into account, we cannot find 
any meaning or syntax correlated with a particular mental state. 
Only the mind-EW has mental representations (with their syntax 
and semantics), that is, the “I” is the sum up of all mental 
representations and processes1. Homuncularity is not at higher 

                                                 
1 See principle 4 in Vacariu (2008). 
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level of analysis, as Wheeler suggests (p. 259), because, if “levels” 
are EDWs, then there is no causation between them. (See Vacariu 
and Vacariu 2008) The solution to this problem seems again to be 
changing the paradigm, that is, to replace the unicorn-world 
(which presupposes the existence of “levels of 
analysis/organization/ontological”) with the EDWs paradigm.  
 Wheeler is partially right when he thinks within the 
unicorn-world paradigm: cognitive science is still dominated by 
the main ideas from the Cartesian framework (excepting, of 
course, the dualism). However, it seems that the path to be 
followed for solving these issues is a Kantian approach improved 
by the EDWs perspective and not the mixture of “embodied–
embedded cognitive science” paradigm and Heidegger’s 
philosophy. The fundamental issue in the cognitive science is not 
Descartes’ ghost, but the unicorn-world paradigm which 
undermines the human thinking in general, and particularly of 
those who work in the cognitive science. Most of the issues in 
cognitive science are pseudo-problems, false problems that are not 
correlated to the right framework/paradigm. There is no such 
dichotomy between the subject and the external world, because, as 
Kant puts it, “the world is the self”. We can talk about 
representations only within the mind-EW or within the unity of the 
“I”. And it is not a unity that can be proved within the brain-body-
EW, but has to be postulated because all the neural patterns and 
processes correspond to the “I” that has a unity. Otherwise, mental 
functions such as systematicity, would not be possible. The mind-
body problem itself is a pseudo-problem within the EDWs 
framework and it should be reconsidered. 



Chapter 5 
 

“Mental mechanisms”  
and the phantoms of “levels” 

 
 
5.1 Bechtel’s notion of “mechanism” 
For Bechtel, the main notion in explaining cognition is “mental 
mechanisms”. (Bechtel 2009, 2008, etc.) Regarding the mind-brain 
problem, his framework is the identity theory, or, as it is named by 
Bechtel and McCauley, the heuristic identity theory1 (McCauley 
2007; Bechtel 2008). More than this, following the situated 
cognition approach (or dynamical system approach and maybe 
Brooks’ view of robots, (Brooks 1990)), Bechtel emphasizes the 
interaction between mind and world.  
 

[F]or mental phenomena it is appropriate to treat the mind/brain as the 
locus of the responsible mechanism and to emphasize the boundary 
between the mind/brain and the rest of the body and between the 
cognitive agent and its environment.2 (Bechtel 2009) 

 

                                                 
1 The heuristic identity theory presupposes a relationship between functions and 
structural decomposition of a mechanism that has a determination at one 
moment. This relationship can be revised during advancing research. (Bechtel 
2008, p. 71) 
2 “In biological and cognitive sciences explanations frequently take the form of 
specification of mechanisms ‘wherein an overall activity of a system is 
decomposed into subfunctions and these are localized to components of the 
system’ (Bechtel and Richardson, 1993).” (in Chemero and Silberstein 2007, 
section 3.1) 
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If ontologically the mind is nothing more than the brain, can we 
epistemologically reduce the former to the latter? Bechtel wants to 
save two characteristics necessary for explaining the mind/brain: 
the reductionism position regarding the whole-parts pair and the 
autonomy of such entities in their interaction with the 
environment. “A critical feature of an autonomous system is that it 
is an active system that operates to maintain itself.” (Bechtel 2009, 
p. 10) Bechtel dedicates an entire chapter of his book to show that 
living organisms are active “autonomous adaptive agents” and not 
passive entities (that react only to the external environment).1 
(Chapter 6, 2008) Bechtel applies his analysis and decomposition 
to the biological mechanisms. Then, he moves illicitly, as we will 
see below, to the mental level.  

 

Mechanisms are bounded systems, but ones that are selectively open to 
their environment and that often interact with and depend upon their 
environment in giving rise to the phenomenon for which they are 
responsible. Moreover, biological mechanisms operate in the context of 
active, self-maintaining organisms that are dependent on their 
environments and, yet, are in an important sense autonomous from them. 
(Bechtel 2009, p. 2)  

 
Obviously, his view is correct if it is applied to the biological 
mechanisms that are bounded counter systems with specific 
autonomy and are in interaction with their environment. However, 
from the EDWs perspective, there is no interaction between the 
mind and the world but only between the brain and the macro-EW. 
As we saw in previous chapters, we cannot claim the same thing 
                                                 
1 This “active autonomous adaptive agents and not passive entities” is strong 
related to Clark's distinction between active and passive robots. (Clark 2009, 
Chapter 3) 
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about the mind: the mind is an EW not a bounded system 
interacting with its environment. As we saw in the previous 
chapters, and we will see below in more details, following Kant's 
transcendental philosophy, both perception and cognition belong 
to the “I” or to the human subjectivity. Bechtel’s goal in using the 
notion of mechanism (that involves decomposition and 
localization) is to find the “functional components that map onto 
the system’s structural components” (Bechtel 2002, p. 229). Our 
question is: can we find the functional components of a cognitive 
mechanism that interact with its environment without making the 
distinction between the mind and the brain? Can we find an answer 
to this question accepting a pseudo-alternative – the identity theory 
– regarding the mind-body problem? In reality, from an EDWs 
perspective, the alternative is to replace these functional 
components with the correspondences between elements of the 
brain and the mind. Using the notion of “mechanism”, and even 
embracing a “heuristic identity theory”, we believe that Bechtel’s 
alternative is quite similar to functionalism. Without making the 
distinction between the mind and the brain, Bechtel’s strategy 
regarding his notion of mechanism is partially a pseudo-alternative 
just because he wants, as everyone, to explain the human cognition 
or the mind (with some functions) that “requires” a biological 
(ontological) mechanism. Maybe it is possible to explain a 
function by introducing the idea of “mechanism”, but ontologically 
(or hyperontologically, from an EDWs perspective), we have to 
deal with the mind-body problem. 
 Let us analyze the meaning of Bechtel’s “mechanism”. 
Among different versions, he “prefers” the following one:  
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A mechanism is a structure performing a function in virtue of its 
components parts, component operations, and their organization. The 
orchestrated functioning of the mechanism is responsible for one or more 
phenomena. (Bechtel & Abrahamsen, 2005; Bechtel, 2006) (Bechtel 
2009, p. 6; 2008, p. 13) 

 
In its essence, a mental mechanism is an information-processing 
mechanism1 (Bechtel 2008, p. xi) responsible for a phenomenon 
(p. 13), consisting of parts with various operations. (2009, p. 6 or 
2008, p. 14) These parts and operations need to be organized 
appropriately and any mechanism is contextually situated. (p. 17)  
 

But the organization imposed on these operations is crucial. As a result of 
this organization, the mechanism as a whole is able to engage in its 
behavior. What it does is different from what its components do, and is 
described in a different vocabulary. The account of the mechanism 
straddles the two levels of organization (that of the mechanism and that 
of its component parts and operations). It involves showing how the 
mechanism, when situated in appropriate contexts, performs its function 
as a result of the organized set of operations performed by its parts. 
(Bechtel 2008, p. 22)  

 
There are many important ideas in this paragraph: the famous 
parts-whole relationship is mirrored by two levels described by 
two vocabularies; and each mechanism is situated in the 
appropriate context; there are “levels of organization”2 not “levels 

                                                 
1 Talking about distributed representations in connectionist networks, Bechtel 
concludes that “the relevant informational structures are at a larger scale than 
individual neurons”. In a footnote, he adds that for a mechanistic explanation it 
is necessary “the parts at a level of organization immediately below the level of 
the phenomenon.” (2008, p. 67) From our viewpoints, the “levels” are EDWs! 
Information is within the mind-EW, but we do not have any other level below! 
2 Obviously, “levels” is related to “emergence”. “Emergence, as I use the term 
here, simply recognizes that whole systems exhibit behaviors that go beyond the 
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of analysis”1 or “ontological levels”.2 Why does need Bechtel use 
such “levels”? Evidently, the ontological levels send us 
immediately to Descartes’ dualism that is rejected by Bechtel, and 
the levels of analysis are useless in the assessment of living 
entities. Thus, Bechtel appeals to the “levels of organization” that 
really exist. We want to show that the notion of “levels” does not 
apply to any epistemological entity that belongs to a particular 
EW, except for the human being that has the possibility of 
changing the conditions of observation. We strongly emphasize 
that only through changing the conditions of observation, we 
observe EDWs not levels. Working within the unicorn-world, we 
introduced “levels” that is, an empty notion from the EDWs 
perspective. As we see during the whole book, this mistake is 
related with another wrong idea: we are the only observers in this 
“world”. In fact, each class of epistemological entities determines 
its own conditions of “observation” (interacting). Or vice-versa, 
each class of interactions determines a class of entities. Related to 
EDWs, we find the “organizational” threshold3 and the 
epistemological/ontological” threshold. There are two viewpoints:  

                                                                                                             
behaviors of their parts. It does have some bite against extreme reductionism, 
though, in that typically the behavior of the whole system must be studied at its 
own level with appropriate tools for that level.” (Bechtel 2008, p. 129) (For the 
notion of “emergence” and “levels” from an EDWs perspective, see Vacariu 
2008)  
1 “Analytical levels partially depend upon viewing nature as organized into 
parts and wholes, however the pivotal question for the differentiation of 
analytical levels is whether or not the wholes are organized or simply aggregates 
of their parts [Wimsatt 1974; 1986; 1997].” (McCauley 2007, p. 125)  
2 Section 4.4 from Bechtel 2008 is dedicated to “levels of organization”.  
3 We have “ontological threshold” because the whole belongs to the macro-EW 
(the whole being biological or physical macrocosmic object) and the parts 
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(1) The viewpoint of a human researcher that has two cases: (a) 
We have an “organizational threshold” when we analyze an 
entity and its components (both in the same EW) (b) There is 
an “ontological threshold”, when we analyze a physical 
entity (in living entities, in general all entities belong to the 
macro-EW) in relationship with “its” quantum parts (that 
belong to the micro-EW).   

(2) The viewpoint of any entity: there is the “I”.  Both the “It” 
and the “I” exist. Nevertheless, the non-living entities or their 
“it”s exist at the surface1 (the interaction between two 
planets constitutes the planets), while the living entities (or 
their “I”) exist as implicit knowledge2 (a physical human 
being or a cell corresponds to an implicit knowledge; 
moreover, the cell corresponds to its biological elements 
(proteins, membrane, etc.). (See below) From the viewpoint 
of the “I” or even a cell or an organism, its parts do not exist. 
Thus, the organizational threshold is meaningless in these 
cases. We can use it only from our viewpoint of observation.  

                                                                                                             
belongs to the micro-EW, i.e., the quantum “level”. Even the notion of 
“composition” is wrong: the whole cannot exist with the parts in the same 
spatio-temporal framework. Within the unicorn-world, we cannot claim that 
both the mind and the brain exist, even if we consider them as being identical. It 
would be a contradiction to sustain that two entities occupy the same space at 
the same time. Language has always been a huge game (trick) for human 
beings! (For the identity theory and the EDWs perspective, and for the wrong 
“linguistic” framework introduced by the analytical philosophy at the beginning 
of the 20th Century, see Vacariu 2008) 
1 We recall the principle of objective reality: “The determining 
epistemologically different entities and their corresponding constitutive 
epistemologically different interactions represent the epistemologically different 
worlds. Each epistemologically different world has the same objective reality.”  
2 We recall the principle of knowledge: “The ‘I’ is knowledge.” 
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Let us assume a human researcher using a standard microscope and 
analyzing the biological elements (and their functions) of a cell. The 
functions of a cell can be grasped only by regarding it as an entity. 
Then, that cell and its functions do not exist in relationship with its 
biological elements. From the cell’s viewpoint, it exists as an EW 
that corresponds to all its biological elements. Moreover, the cell 
exists from the viewpoints of other biological entities that constitute 
the cell’s environment. From our viewpoint, the cell is a 
macroscopic entity that interacts with other biological entities. We 
have here the relationship between the parts and the whole that is 
similar with the relationship between the mind and the brain. As we 
saw above several times, within the unicorn-world, we cannot claim 
that both the mind and the brain exist, even if we consider them 
identical. We strongly emphasize again that, two points. (1) The 
subjectivity corresponds to a cell or organism or human being (2) 
From the viewpoint of the whole (the cell, an organ or the mind), 
the parts (and their combination) do not exist but they correspond to 
the whole. Again, within the same “world” (the unicorn-world), we 
cannot identify the whole with the parts because this would lead to a 
contradiction: two entities would take the same space at the same 
time. In order to avoid such contradictions, we have to replace the 
“levels” with EDWs and the “identity” and “composition” (that 
involves the organizational threshold) with the correspondence. The 
viewpoint of other classes of epistemological different entities has 
the same ontological status as our viewpoint. Thus, the ontology is 
transformed into the “hyperontology”.  
 The essential question is why the very problematic notion 
of “levels” has dominated the human thinking for such a long 
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time? Obviously, the answer is simple: the framework of the 
unicorn-world forced us to think that human beings are the only 
observers. Nevertheless, the “levels” were invented because it is 
impossible to explain different phenomena within the same world. 
Different authors invented different kinds of “levels”. Bechtel 
mentions Churchland and Sejnovsky’s definition of levels through 
“size”, and Wimsatt’s definition through “size” and “causality”1. 
(Bechtel 2008) The error in both alternatives is the same: the 
placement of the levels (and causations) within the same world. 
That is, only the viewpoint of human beings exists and there is 
only one world (the unicorn-world) but with many different levels 
of different kind of objects (among them, different part-whole 
pairs). As we saw in Vacariu (2008), the replacement of 
“observation” with “interaction” requires the addition of other 
classes of “observers”: the microparticles and the macroparticles, 
the minds and their mental representations and, as we shall see 
below, each living entity (from cells to organisms). The unicorn-
world has to be replaced with the hyperverse. We think this would 
be a better framework: from the viewpoint of a cell, that cell is not 
identical with its biological components (molecules, membrane, 
enzymes, etc.) but corresponds to such amalgam. As a whole (or 
an “It”), each cell has its own viewpoint of interactions (its 
subjectivity) only with its environment.  

Bechtel is aware of the difficulty in explaining objects of 
different size (and their interactions) and this is one of the reasons 

                                                 
1 As we emphasize during the whole book, in certain cases, causation has to be 
replaced by correspondence. A particular case of such “causality” is “mental 
causation”. For this topic, see Vacariu (2008). A particular case of “causality” is 
“mental causation”. For this topic, see Vacariu (2008).  
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for which he proposes the mechanisms. For instance, the 
gravitational force is available for objects of very different size 
(large objects, like the Earth, and small objects such as a ball 
rolling down on a slope). The objects of “different sizes” interact 
(a bullet killing an elephant). (Bechtel 2008) Within the 
framework of the EDWs perspective, these examples are wrong: 
from the human viewpoint, all these entities (the Earth and the 
ball, the bullet and the elephant) and their interactions are in the 
same EW. These entities follow the same laws. The macroscopic 
objects (the planets, the stones, or the elephants) are in the macro-
EW and the microscopic objects (the electrons, the protons, etc.) 
are in the micro-EW.1 Nevertheless, living entity corresponds to a 
subjectivity that is, somehow, somehow, equivalent to an “I”. The 
elephant has its viewpoint but also the subjectivity, i.e., an “I” 
(equivalent to the human “I”) that corresponds to its organs and 
their functions. Moreover, there is an organizational threshold 
between each organ and “its” elements. We draw the attention that, 
in general, nobody has taken into account the viewpoint, for 
instance, of a cell or an organ, an electron or a planet, even if 
Nagel pointed out (in 1974) the viewpoint of a bat. With the 
EDWs perspective, Nagel’s direction has been pushed forward 
toward all living and nonliving entities (electrons, planets, cells, 
elephants and human beings).  

                                                 
1 Interesting from our viewpoint is the following affirmation: “The causal 
processes at different levels are of different types and, as I emphasized above, 
are properly described in different vocabularies.” (Bechtel 2008, p. 155) From 
an EDWs perspective, the causal processes take place between epistemological 
entities that belong to the same EW, i.e., they follow the same laws.  
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Bechtel is not fully content with the notion of “levels” and 
tries to combine his mechanisms with the “levels of organization”. 
The main idea is that a mechanism, as a whole, performs different 
functions than the parts of a mechanism. There are different 
“levels” that require “different vocabularies”1 in a relationship 
with mechanisms that tries to go beyond the problematic 
framework imposed by the old notion of “levels”. Thus, the same 
entity “of the same physical type may not be at the same level if 
they are employed in different ways in a mechanism.” He offers 
the example of hydrogen ions. (Bechtel 2008, p. 147)  

We emphasize, again, the main difference between the 
EDWs and Bechtel’s mechanisms (and levels). His mechanisms 
(and levels) are within the same world, the unicorn world. The 
mechanistic alternative has no ontological background (for this the 
reason we believe it is quite close to functionalism). On the 
contrary, it is a mixture of EDWs, although in the unicorn-world, it 
is the best approach that can be offered in the philosophy of 
                                                 
1 Obviously, we have here Carnap’s different linguistic frameworks. Regarding 
this notion and the EDWs, see Vacariu (2008). We add here something about 
“levels of organization” in a similar framework: “Presumably, our most 
successful theories provide significant clues about the furniture of the universe. 
This suggests that levels of analysis in science correspond to levels of 
organization in nature. Typically, what counts as an entity depends on both the 
redundancy of spatially coincident boundaries for assorted properties and the 
common fate (under some causal description) of the phenomena within those 
boundaries… Wimsatt [1976] suggests that the frequency of items’ causal 
interactions positively correlates with the proximity of the organizational levels 
at which those items occur. So, usually items at the same level of organization 
in nature causally interact most often. The greater the number of theoretical 
quarters from which these ontological distinctions receive empirical support, the 
less troublesome is the circularity underlying an appeal to levels of organization 
as criteria for their corresponding levels of analysis.” (McCauley 2007, p. 124)  
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cognitive science. In general, the notion of “levels” is a human 
mind creation.1 As it is analyzed in Vacariu (2008), the notion of 
“levels” created huge problems in the cognitive science and 
physics. The “hierarchical view of the world” (see, for instance, 
Morrison 2006) has no ontological background. More dangerous, 
it is the so (in)famous “complexity” of the nature or the 
“complexity of a living organism”. The “nature” is not complex 
because it does not exist! Moreover, an organism is not a 
“complex” entity with different “levels”. “Complexity” is just a 
Ptolemaic epicycle within the unicorn-world. Multiple paradoxes 
and great pseudo-problems have appeared in this so complex 
unicorn-world during the last century. We have to replace the 
“complexity” of the unicorn-world with EDWs! Obviously, the 
reality of each EW is much simpler than the unicorn-world. Each 
EW is just the epistemologically different entities and their 
interactions, nothing more or less! The EDWs framework replaces 
the “complexity” of both physical and biological entities. “Nature” 
                                                 
1 In this context, we quoted an interesting paragraph from Morrison about 
Humphreys and Teller’s ideas on “levels”: “There have been several 
characterizations of the relation between emergent properties and their 
constituent parts; two notable ones are Humphreys (1997) and Teller (1992). On 
Humphreys’s account the constituent parts are thought to no longer exist once 
the emergent property has formed, while for Teller the emergent property is 
thought to simply “transcend” the parts from which it arises.” (Morrison 2006, 
p. 883) It is obviously that within the unicorn-world, both thinkers try to reduce 
the number of “levels”. Morrison disagrees: “In keeping with the scientific 
examples discussed above the common thread in these philosophical 
characterizations is that emergence depends on a hierarchical view of the world. 
However, if we look closely at other examples from physics we can see that the 
part/whole relation is more problematic than the philosophical accounts have 
suggested.” (Morrison 2006, p. 883) This “hierarchical view of the world” is an 
terrific Ptolemaic epicycle within the unicorn-world! 
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(physical, biological or mental) cannot be complex! The 
appearance of EDWs is much simpler than we can imagine: just 
epistemological different entities and their interactions! From an 
EDWs perspective, the subjectivity for an organism is an EW, and 
the organism itself is the “I” that corresponds to certain physical 
components and their interactions. Moreover, each organ or each 
cell (that are from our viewpoint as parts of an organism) is an 
“It”, too. There are no levels (higher or lower), but only EDWs and 
the viewpoints of each entity. The introduction of the viewpoints 
of each class of epistemological different entities rejects the 
unicorn-world. Again, for a cell, “its” molecules and membrane do 
not exist because they correspond to the “implicit knowledge” of 
that cell. The cell and “its” set of molecules cannot exist within the 
same world and at the same time. Furthermore, the cell 
corresponds to a particular subjectivity that represents an innate 
“knowledge” necessary for the corresponding cell to survive in its 
particular environment.  

For a better understanding of this idea, we have to make a 
parallel analysis between a cell (or an organ) and a human being. 
From our viewpoint, they both exist in the macro-EW. We think 
that both of them are composed of various biological elements. 
Nevertheless, a physical human being (body and brain that belong 
to the macro-EW) corresponds to the “I” (that is an EW). From a 
human being’s viewpoint, it is the “I”. From a cell’s viewpoint as a 
whole, we have its functions. The subjectivity of the cell is 
equivalent with the “I” (or the mind). Nevertheless, a cell is an “It” 
that does not exists at any level. It only exists for its environment 
and together with other elements they all form an EW; for this 
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EW, “levels” is an empty notion, in Kantian sense. We really need 
to eliminate the notion of “levels” in fact to replace it with 
“epistemologically different worlds”, the “I” and the “It”. The 
main mistake was that the molecules, the cells, the organs, and the 
whole organism were placed within the same world, even if we 
have tried to use the pseudo-notion of “levels” that have led us to 
contradictions and great mysteries that are in fact ingenious 
Ptolemaic epicycles.  

We already know that many paradoxes and problems have 
appeared within the same unicorn-world. Bechtel is aware of some 
problems raised by his alternative, the mechanisms and the variety 
of levels. For instance, the “mechanisms account of levels” cannot 
answer to questions like:  
 

Are glaciers at the same level or a higher or lower level than elephants? Is 
an enzyme inside the oxidative phosphorylation system at a higher level, 
a lower level, or the same level as a chip in a computer? The mechanistic 
account of levels provides no answer to such questions, as neither 
glaciers and elephants nor enzymes and chips are working parts of a 
common mechanism or in componential relation with each other within a 
mechanism. For those seeking a global account of levels, this may seem 
to be a serious limitation. Yet, as I just noted, that view of levels is 
problematic. Local identification of levels is sufficient for understanding 
levels in a mechanism and for capturing how mechanistic explanation is 
reductionist. (Bechtel 2008, p. 147) 

 
These questions mirror perfectly one of the main differences 
between the EDWs perspective and Bechtel’s mechanism. The 
framework of “mechanisms” has no ontology, even if Bechtel 
endorses his “heuristic identity theory” regarding the mind-body 
problem. What is the ontological framework of his “global account 
of levels? On the contrary, the “local mechanisms” are quite close 
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to a kind of Fodor’s functionalism. In this context, it seems clear 
that Bechtel cannot answer to the questions mentioned above. The 
EDWs framework offers us clear answers to such questions. For a 
human observer, the glaciers and the elephants are in the same EW 
because they really interact. Nevertheless, a glacier and an 
elephant are both macro-entities being, at the same time, an “it”, 
and respectively an “It”, that correspond to “its” components. The 
so wanted “independence” of the “higher levels” (see Bechtel 
2008, mainly section 4.6), but also the “reduction” of them1 (or the 
independence of psychology vs. neuroscience as a particular case) 
can be captured only with the EDWs perspective. The appearance 
of so many contradictions impossible to be solved in the unicorn-
world is something quite normal!  

Bechtel highlights that although the notion of “level” is 
considered to be “vexed” (Craver), the parts, with their functions 
and the mechanism, are situated at different “levels of 
organization”. (2009, p. 6 or Bechtel 2008, Chapter 4) Even if he 
accepts the “levels”, his mechanistic explanation is, in some sense, 
“reductionist” (Bechtel 2009, p. 6; 2008, p. 21) Paradoxically, 
Bechtel tries to combine the reductionism with the autonomy of 
“high levels of organization”. (Bechtel 2009) He places his view of 
mechanisms between a holistic vision and a modular view because 
the understanding of a mechanism requires a multilevel 
perspective. (Bechtel 2008) Within the framework of “levels” and 

                                                 
1 “But mechanistic reduction, as I will argue in this chapter, is Janus-faced. As 
William Wimsatt (1976a) proposes, it is possible to be both a reductionist and 
an emergentist.” (Bechtel 2008, p. 129) (Again, about the notion of emergence, 
see Vacariu 2008) 
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with their functions/operations, the division of a mechanism into 
parts is relatively. Evidently, Bechtel cannot accept Fodor’s notion 
of “encapsulation”. When interacting with its environment, a 
mechanism cannot be totally encapsulated. Thus, for instance, we 
mentioned in the previous chapters Pylyshyn’s alternative 
considering that perception is not encapsulated from cognition. 
From an EDWs perspective, both perception and cognition are the 
“I”. Therefore, we cannot talk about an encapsulation of any 
properties/functions of the mind in relation with the “I” or human 
subjectivity. Using fMRI or PET, we may be able to identify some 
neural parts of the brain that accomplish some functions, but it 
does not mean that the corresponding mental functions are 
encapsulated from the “I”. We repeat that the brain and the body 
interact with their environment (the brain, the body and the 
external environment, they all belong to the macro-EW), while the 
mind is an EDW that corresponds to the brain, body and these 
interactions. Bechtel is aware that it is compulsory for his 
approach to manage with both views at the same time. However, 
how can we do this in one unique world without producing vital 
contradictions in one consistent approach? From an EDWs 
perspective, the “holistic view” would represent the mind (the “I” 
with its superimposed entities and functions), while the “modular 
view” would characterize specific neural mechanisms from the 
brain-EW that correspond to some particular functions of the 
mind. These functions are a priori in potential states and become 
real in a proper context. 
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5.2 Decomposability and localization of the mechanisms 
Let us analyze in detail the meaning of decomposition and its role. 
In Chemero and Silberstein’s view  
 

Mechanisms are decomposed into component parts and operations and 
then each operation or function is localized in the appropriate part 
(Bechtel and Richardson, 1993). Decomposition therefore has both a 
functional and structural aspect and they work hand-in-hand. One 
purpose of decomposition and localization is to include only those parts 
and operations that are active in the mechanism under consideration. 
Mechanisms have spatiotemporal and explanatory boundaries and how 
far these boundaries can be stretched will depend upon the mechanism 
under consideration. Those parts identified in the localization and 
decomposition of the mechanism are considered "inside" and all else 
background. (Chemero and Silberstein 2007, section 3.2) 

 
If we have to include only those parts and operations with specific 
functions in the mechanism, then these functions are the main 
criteria for defining a mechanism. From our viewpoint, this is, 
indeed, the best criteria for explaining a living entity within the 
unicorn-world. However, it seems to be quite difficult, if not 
impossible, to identify (phenomenological or mechanistic – see 
below) the boundaries of a (mental) mechanism. Again, this 
strategy is quite close to the functionalism that clearly avoids any 
ontological commitments. The functional and structural “aspects” 
of mechanisms work “hand-in-hand” only within the unicorn-
world. The functional aspects of a living entity can be grasped 
only analyzing its corresponding subjectivity that is as an EW or 
an implicit knowledge. The physical or biological entities that 
correspond to this subjectivity offer us the structural or biological 
(physical) aspects of any living entity. Thus, we cannot mix the 
functional “aspects” with the structural ones.  
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 Trying to offer a more satisfactory notion of 
decomposability, Bechtel uses Simons’s distinction between 
decomposability and nearly decomposability. The independence of 
the sub-systems at any given level means that the system is 
decomposable. “If the sub-systems are completely independent, 
except for sending outputs from one sub-system to another, the 
system is fully decomposable.” (Bechtel 2009, p. 7) What means 
“at any given level”? As we saw above, we may consider, for 
instance, levels from genes to molecules and cells to neural 
patterns of activation and larger brain areas. But, from the human 
viewpoint as an observer, all these levels belong to the same 
macro-EW even if not all these entities interact. However, from 
the viewpoint of each entity, only the entities from its class exist, 
no more or less. In this sense, the organizational threshold is 
meaningless. Meanwhile, the neural “level” and quantum “level” 
or the mental “level” and neural “level” are not levels but EDWs! 
A subsystem is “completely” independent from another sub-
system only when we use limited instruments of observation 
(fMRI and PET), but in reality we have to check for the neural 
entities and functions that correspond to the unity of the “I”. 
According to the last principle, the “I” is knowledge but this 
knowledge has an unity, a psychological one. We can be aware of 
this unity only within the mind-EW but not within the brain-EW. 
Nevertheless, we have to recall that the brain acts in parallel, the 
mind is serial (the conscious knowledge is serial) and parallel (the 
implicit, unconscious knowledge).  

To Simon, if the interactions between the sub-systems are “not 
negligible”, then we have nearly decomposability. The difference 
made by Simon is interesting: 
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(1) In a nearly decomposable system the short-run behavior of each of the 
component subsystems is approximately independent of the short-run 
behavior of the other components; 
 

(2) In the long run the behavior of any one of the components depends in 
only an aggregative way on the behavior of the other components (p. 
198). (Bechtel 2009, p.7)1  

 
Nearly decomposable systems mainly exist in “the organic world 
where the chemical bounds are of different strengths”. (p. 8) 
Simon considers that different mechanisms interfere. We can 
clearly see that both authors try to satisfy both conditions of 
decomposability and non-decomposability, but they are not able to 
do this within the unicorn-world. Therefore, they need to introduce 
certain Ptolemaic epicycles. The independent approximation of the 
short-run of each sub-component and the dependence of each 
component on other components on the long-run are really 
Ptolemaic expressions. From the EDWs perspective, the first point 
refers to the components that belong to the brain, while the second 
point reflects the indivisibility of the “I”, the human subjectivity.  

We saw above that Bechtel argues for two characteristics 
of a mechanism: the autonomy and the interaction with its 
environment. The components of a mechanism are “independent 
only to a first approximation.” (Bechtel 2009, p. 9) From our 
perspective, we believe that the situation is even more complicated 
than the two EDWs, the mind-EW and the brain-EW (or the 
macro-EW). Again, we have to introduce the viewpoint of a gene, 
a molecule, a cell, and a sub-organism or a “mechanism” even if, 

                                                 
1 Related to “aggregate systems”, see Wimsatt’s idea in Wheeler’s interpretation 
(Wheeler 2005, Chapter 4). 
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for us, these entities are in the same EW, the macro-EW. From its 
viewpoint, each entity is the “It” that interacts with its environment 
and which “has no idea” about (or it does not interact with) the 
entities that compose it or other entities that does not exist for it 
(they do not have the same ontological status, i.e., they are not in 
the same EW). Maybe we can claim that there are different 
mechanisms that “interfere”, but we have to define the 
mechanisms and their interactions (“interferences”) only from an 
EDWs perspective. In this way, the so called “interactions” 
become pseudo-interactions. An entity does not “interfere” with 
other entities that belong to EDWs. All mental mechanisms, 
difficult or even impossible to identify, are the “I”. The neural 
areas corresponding to these mental mechanisms belong to the 
brain-EW (or the macro-EW). In this context, we have to recall the 
principle of objective reality: Each neural mechanism determines 
the interactions with other entities and the epistemologically 
different interactions constitute the epistemologically different 
neural mechanism. We emphasize again that we have to replace 
the brain’s “complexity” with an avalanche of subjectivities (each 
subjectivity being an EW) and their corresponding biological or 
physical entities. We should be aware that the neural states and 
processes are not “identical” with (with rough approximations, 
they are “correlated with” or, in our terms, correspond to) 
particular mental states and processes. There are EDWs and we 
can only consider that a neural pattern has a major contribution to 
a mental state than other neural states1. However, this mental and 

                                                 
1 This relationship is similar with that of a particle and its “associative” wave. 
The greatest probability a microparticle to be detected is where the amplitude of 
the wave is the highest, but there are certain probabilities the particle to be 
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all the other mental states are the “I”. The same idea is available 
for each cell (an “it”) and their corresponding entities.  

We return to Bechtel’s idea of mechanism. An organism 
has different mechanisms, and each of them operates within an 
“internal environment” (Bernard’s expression in Bechtel 2009, p. 
12 or Bechtel 2008, section 6.3). To us, this idea of “internal 
environment” can be useful within the EDWs. The “internal 
environment” of each mechanism is quite similar to our idea of the 
“I”. Evidently, we can analyze each biological mechanism that 
belongs to the body in relationship with its functions but it is much 
more difficult to apply this framework to the relationships of some 
brain parts to the “mental level”. 

For Bechtel, the traits of a mechanism explain the 
mind/brain mechanism as a locus of control of cognitive activities. 
With these traits, we need not “extend the mind out into the world 
or deny the differentiation of the mind/brain from the rest of the 
organism and the external world”. (Bechtel 2009, p. 12) Working 
within the unicorn-world, and avoiding the notion of human 
subjectivity and the viewpoint of each “It” or of “each 
mechanism”, it seems normal for Bechtel to believe that  

 

[B]iological systems usually have multiple layers of control arranged 
such that higher-level control systems can bias the functioning of lower-
level ones (…), but do not directly determine the behavior of the lower 
level systems. (p. 13)  

 
From an EDWs perspective, there are no biological systems with 
multiple layers of control (higher and lower levels), but there are 
                                                                                                             
anywhere where the wave is. This probability is justified just because the 
microparticle and the wave are not associated (in de Broglie's words) or are not 
even complementary (Bohr) but they belong to EDWs. (See Vacariu 2008)  
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only EDWs with their epistemologically different entities that have 
epistemologically different interactions. As we mentioned above, 
the “nature” is not as complex as we thought but incredibly 
simple, just EDWs, but analyzing all the EDWs for the explanation 
of a living entity, the things become quite complicated. Interesting, 
in this paragraph Bechtel is aware that he cannot use the notion of 
“causation” between levels. Nevertheless, the unicorn-world forces 
Bechtel to introduce “bias” that is, from our perspective, 
meaningless. In this context, it seems obvious that although being 
autonomous, the components are not modulated (in a Fodorian 
sense). Bechtel considers two types of decomposition:  
- Phenomenal decomposition (“differentiates the different 

phenomena a system exhibits and that need explanation” or 
“the attempt of faculty psychology to differentiate different 
faculties of mind is an exercise in phenomenal decomposition)   

- Mechanistic decomposition (“Mechanistic decomposition of an 
activity involves identifying component processes which 
contribute to the overall performance and are recruited when 
the activity is performed.”) (Bechtel 2002, p. 231-2 or 2001, 
section 2)1 

                                                 
1 “(…) to understand complex systems by analyzing or decomposing their 
operation into component processes and attempting to identify these component 
processes with physical parts of the system (what I call mechanistic explanation 
– see Bechtel and Richardson, 1993).” (Bechtel 2001, p. 483) Or “(…) I will 
refer to phenomenal decomposition when decomposition yields distinct types of 
phenomena, and mechanistic decomposition (or use the more specific terms 
structural or functional decomposition introduced in chapter 1) when 
component parts or operations of the mechanism producing the phenomenon are 
the focus.” (2008, p. 50) Bechtel uses the phenomenal decomposition for 
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Again, from the EDWs perspective, we can only talk about 
biological decomposition of the brain. Nevertheless, such 
decompositions would only correspond to rough approximations 
(imposed by the limits of our tools of observation, fMRI and PET 
regarding the thresholds of activation for neural areas) to some 
elements/functions of the mind just because the “I” is indivisible, 
despite the various biological entities and processes corresponding 
to it. In its essence, this indivisibility or unity appears in the 
viewpoint of the “I” but not in the viewpoint of a particular mental 
or neural entity or process! A mental/neural entity has its 
viewpoint of the interaction with other mental/neural entities (we 
have here Fodor’s properties of the mind – compositionality, 
systematicity and productivity) and this idea guarantees the 
compositionality of the mind/brain.  

The “multiple supervenience” between the neural and 
mental states is the main attack against reductionism: “(...) higher-
level dispositions are multiply supervenient on physical substrates 
and mechanisms. In other words, numerous higher-level 
dispositions supervene on one and the same physical substrate.” 
(Bickle 2003, p. 329) From an EDWs perspective, the 
“superposition” of mental states on the same corresponding neural 
patterns (we can find this idea in the neural networks) is an 
argument for the “I” as all mental states and processes, i.e., the 
principle of knowledge: the “I” is knowledge. For instance, the 
systematic character of the mind is provided only by the unity of the 

                                                                                                             
analyzing memory (Chapter 2), and the structural decomposition for 
investigating vision (Chapter 3). (Bechtel 2008)  
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“I”.1 This idea involves the paradox mentioned in Vacariu (2008): 
the “I” is simultaneously indivisible (the unity of human 
subjectivity) and divisible (being the sum of all its mental 
representations/processes). Thus, the mind-EW is formed by mental 
states/processes and the “I” which is indivisible: a mental 
representation belongs to the mind-EW, but the mind-EW is the “I”. 
The “I” could to be viewed from a Kantian perspective as the 
transcendental “I” in relationship with its mental states. The implicit 
knowledge offers us this transcendental status of the “I”. So, we 
may conclude that any mental state is part of the “I”. This idea does 
not apply to the relationship between a table and “its” 
microparticles.2 The perception, memory, and other mental 
functions are the “I”. It is incorrect to state that these functions 
belong to the self and to check, with obstinacy, what parts of the 
brain correspond to the self or what neural areas are responsible for 
a particular mental function. We can search for the neural patterns 
that are mostly activated for a particular mental function but we 
have to know that any mental function is the “I”. Bechtel wants to 
combine these two elements (the unity and decomposability, that is 
reductionism and autonomy), but this combination is impossible 
even in a single world, the unicorn-world.  

                                                 
1 This unity or indivisibility is the property missing to any neural network! 
When we create neural networks having this unity, then the networks will have 
the property of systematicity required by Fodor. (About connectionism and the 
EDWs perspective, see Vacariu 2008) 
2 In analogy, a microparticle corresponds to the entire wave. More exactly, all 
the amplitudes of the wave correspond to a particle. The other non-living 
entities (microparticles and macroparticles) exist at surface (the interactions 
constitute the entities), so there is no relationship between the table and its 
particles because they belong to EDWs. 
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In his book (2008), Bechtel analyzes in detail two 
functions: memory and visual perception. Bechtel phenomenal 
decomposes memory into systems based on different kinds of 
memory functions and properties. “But what I want to emphasize 
here is that the decomposition is in terms of the phenomena to be 
explained – different types of memory exhibit different properties 
and require different explanations.” (2001, p. 490 or 2008, Chapter 
2) Using lesions or neuroimages, it is quite difficult for us to 
identify the brain areas for these systems. Being aware of the 
difficulties involved by the memory localization and 
decomposition, Bechtel introduces the difference between the 
system and the process memory. Surprisingly, due to the numerous 
interactions of such functions, like memory, inside the brain, 
Bechtel embraces the memory process.1 Evidently, from the 
EDWs perspective, these neural interactions have to be extended 
from the part and the counterpart of the brain to the whole body. 
Thus, only the “I” has or, better, is the memory but not the brain 
even if there are large parts of the brain that correspond, with 
rough approximation, to certain types of memory. We believe that 
localization and decomposition are just rough “heuristic” 
approximations. Bechtel knows these difficulties:  
 

All these researchers are strongly committed to decomposition and 
localization of function. But there are two procedures for decomposing 
memory – decomposing into different kinds or systems of memory and 
decomposing into different cognitive operations involved in memory. 

                                                 
1 “Multiple systems operate independently of each other (they are similar to 
Fodorian modules) whereas multiple processes interact and combine to perform 
cognitive operations.” (Bechtel 2001, p. 491) Again, here we can clearly 
observe that what it is missing to Bechtel’s view is the EDWs.  
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Both give rise to localization, but in the former case, which I have 
referred to as phenomenal decomposition, the localized systems are often 
overlapping and there is a serious danger of failing to identify the various 
interactions between the localized areas. The second strategy, process or 
mechanistic decomposition, opens the potential for discovering complex, 
interactive and integrated systems. Often the tools for localizing – relying 
on deficits from lesions or subtractions between neuroimages – can 
mislead one to think more is localized in a given location than actually is. 
But this danger is often temporary, and continued pursuit can lead to 
discovering multiple components with complex patterns of interaction. 
This is the stage research is entering, both in the case of the hippocampus 
and in the case of frontal regions. (Bechtel 2001, p. 498)  

 
Bechtel dedicates the entire Chapter 2 of the book (2008) to the 
phenomenal decomposition of the memory. We shall not detail 
here this kind of decomposition, but we want to emphasize again 
that such decomposition (and localization, too) is very 
problematic. Working under the “heuristic identity theory” Bechtel 
claims that the decomposition and the localization depend on the 
progress of the cognitive neuroscience in the establishment of the 
roughly approximate “correlations” between the mental 
functions/operations and the brain areas. “Proposed localizations 
of cognitive operations still make reference to Brodmann areas.” 
(Bechtel 2008, p. 17) From our viewpoint, the distinction between 
the episodic and the semantic memory or that between the short-
term and the long-term memory are very problematic.1 
Nevertheless, all these kinds of memory are the “I” and it would be 
impossible for us to identify the exact correspondence of a brain 
part with a particular function.  
                                                 
1 Section 2.6.1, “Do Episodic and Semantic Memories Rely on Different 
Systems?”; section 2.6.2, “Are Short- and Long-Term Memory Really 
Distinct?” (Bechtel 2008) 
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 With regard to the visual processing, even in preface, 
Bechtel points out that this phenomenon was initially localized in 
one region of the occipital lobe, but there are actually over 30 
brain areas involved, not only from the occipital but also from the 
parietal and temporal cortex! (2008, p. xi) We believe that the 
invention of more brain scanners shall lead to the discovery of 
more and more brain areas involved in any mental 
function/operation simply because each mental 
representation/process corresponds to the whole brain and body. 
Another reason we cannot make a phenomenal decomposition is 
this one: different activities involve clearly defined regions of the 
brain (language or problem solving); it is very possible that such 
activities involve common areas of the brain and thus the 
decomposition provides no explanation (p. 231-2).  

It is interesting that even in a unicorn-world Chemero and 
Silbernstein are against the idea of a solid localization and 
decomposition. (Chemero and Silbernstein 2007, Section 3.2) The 
highest levels within the brain are the “irreducible mechanisms”, 
i.e., those who are non-localizable and non-decomposable.1 For 
instance, they think that we need to introduce the external 
environment in order to explain the cognition, because there are 

                                                 
1 “The point is, the more localizability and decomposition fail, the harder 
mechanistic explanation will be, and a high degree of non-linearity is bad news 
for both of these. To claim that these are true of mental processes is to claim that 
the mind can be decomposed into component operations, which can then in turn 
be localized in brain areas. It is still an open question whether or not the brain is 
so radically non-linear as to defeat mechanistic explanation. Thompson (2007b) 
reviews data on large-scale neural dynamics and synchrony that suggests that 
localization and composability, hence mechanical explanation, will fail.” 
(Chemero and Silberstein 2007, section 4.2) 



Mind, Life and Matter in the Hyperverse 
 

190 

many interactions at the shared level. However, following the 
dynamic system approach, the located and embodied cognition, 
Bechtel introduces the external environment in his equation to 
explain the cognition. A specific space-temporal framework of a 
mechanism can be an element in a larger mechanism. (Bechtel 
2008)  

For Chemero and Silbernstein, the dynamic system approach is 
a better alternative than the mechanistic view. The main reason is 
the non-linearity of neural brain processes and states, especially 
for the large neural patterns. Because of this non-linearity, “in the 
complex systems of coordination dynamics, there are no purely 
context-independent parts from which to derive a context-
independent coordinative whole”. (Kelso and Engstrom 2006, p. 
202 in Chemero and Silberstein 2007, section 3.3) The behavior of 
the whole system “emerges” from the non-linear interactions 
among the entities of the system; each entity has to be “coupled” 
with a particular context. “Coupled” in this case means the 
interdependence between the characteristics of elements and its 
context. Chemero and Silberstein discuss about the already 
classical experiment from the dynamic system approach, Kelso’s 
finger movements (1995) (developed by Kelso and his 
collaborators). For instance, Oullier, de Guzman, Jantzen, Lagarde, 
& Kelso (2005): 

 

They asked two subjects to sit across from one another, close their eyes 
and move their fingers up and down at a comfortable rate. When the 
subjects have their eyes closed, their finger movements were out of phase 
with one another. When subjects are asked to open their eyes, their finger 
movements spontaneously synchronize, only to desynchronize when the 
subjects are asked to close their eyes again. Earlier research indicates that 
these finger movements are mirrored by rate-dependent activity in 
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sensorimotor cortex (Kelso, Fuch, Lancaster, Holroyd, Cheyne and 
Weinberg 1998). So in each subject, there is a spontaneous coordination 
of brain activity and behavior with an external source (in this case the 
other subject). That is, the synchronization crosses brain, body and 
environment. These results are explained using coordination dynamics. In 
accounting for the behavior of their subjects, Oullier et al need not worry 
about the mechanisms by which finger movements structure light, which 
impacts retinal cells, which impacts neural cells, which impacts muscles, 
which move fingers, and so on. The dynamical explanation of this 
interpersonal coordination abstracts away from all this detail, simply 
positing that the movements of the fingers are non-mechanically or 
informationally coupled. (Kugler and Turvey 1987, Schmidt, Carello and 
Turvey 1990, Kelso 1995, Kelso and Engstrom 2006). (Chemero and 
Silberstein 2007, section 3.3, their italics)  

 
Chemero and Silbernstein want to prove that the dynamic 
characteristics of the neural processes create great obstacles to the 
mechanist approach of the brain explanation. Let us analyze this 
paragraph from our perspective.1 What does “spontaneous 
coordination of brain activity and behavior with an external source” 
or “the synchronization crosses the brain, body and environment” 
mean? Within the unicorn-world, “spontaneous” is still a mysterious 
notion! What exactly determines these synchronizations? Moreover, 
how can someone explain that the synchronizations cross the brain, 
the body and environment? From the EDWs perspective, 
“spontaneous” and “synchronization” are much easier explained. 
For instance, the synchronizations of the brain, the body and 
environment are possible only due to their correspondence to 
certain mental representations that are, in the Kantian sense, parts of 
the “I”! Obviously, from the mind-EW, the finger movements are 

                                                 
1 About the relationship between the dynamical system approach and the EDWs 
perspective, see Vacariu 2008.  
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non-mechanical1, but what does “informationally coupled” mean? 
Can we talk about “information” in explaining the movements of 
our fingers? From an EDWs perspective, the notion of 
“information” means just knowledge. Only within the mind-EW, we 
can talk about knowledge. So, the authors make clear a mixture of 
EDWs. Anyway, we have to retain their expression, the 
“informationally coupled”.  Indeed, according to the principle of 
knowledge, the “I” is knowledge (explicit/conscious/declarative and 
implicit/unconscious/procedural knowledge, see Vacariu 2008) and, 
in the case of finger movements, the representations of our fingers, 
body and environment are “informationally”, or better, 
“knowledgeable coupled”. They are coupled just because the “I” is 
not only the sum of all different forms of knowledge (mental 
representations that stand for the external world, the body and 
abstract notions) but also their unity.   

In the paper dated 2002, Bechtel’s mission is to counter-
attack Uttal’s skepticism about cognitive psychology and cognitive 
neuroscience. Uttal is one of the most fervor proponents of the 
epistemological skepticism regarding our possibility of getting 
knowledge about the mind. Cognitive neuroscience is guided by 
the identity theory, but the impossibility of explaining the mind 
through the brain is given by the non-linearity of neural processes. 
(Uttal, 2002) “I argue that a realistic appreciation of the limits of 
this approach should temper the enthusiasm for what ultimately 
will go the way of other attempts to unravel the mind-brain 

                                                 
1 Bechtel believes the dynamics and the mechanism are both complementary 
characteristics of the brain (Bechtel 2008), while Clark considers 
computationalism and dynamics traits are complementary in explaining the 
brain. (Clark 2008) Evidently, in both cases, there are mixtures of EDWs.  
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problem.” (Uttal, 2002, p. 261) Moreover, he is convinced that the 
mysteries of the mind-brain relationship will remain in the future 
because the psychological-neural equivalence has to be found at a 
level much lower that the researchers are currently tried just 
because the resolution of neuroimage mechanisms deal with brain 
areas too large. (Uttal, 2002) Using lesions and image techniques, 
Uttal considers that we cannot decompose a cognitive system in 
components that can be localized. (Bechtel 2002, p. 230) “Many 
mental entities turn out on close inspection to be hypothetical 
constructs whose reality is impossible to validate because of the 
intrinsic inaccessibility of mental processes” (p. 15). (Uttal, p. 15 
in Bechtel 2002, p. 230)  

From an EDWs perspective, the “intrinsic inaccessibility of 
mental processes” means that the mental processes (i.e. the “I”) 
cannot be accessed from a third-viewpoint ontology, i.e., the mind 
is an EW that cannot be analyzed using fMRI, PET, etc. Moreover, 
according to the part-counterpart principle, the neural pattern of 
activation for an external stimulus (for example) is not enough to 
explain the corresponding mental state but we should add the 
counterpart of the brain and the whole body. According to the 
principle of knowledge, each mental process or mental 
representation/state is part of the “I” and the “I” is the knowledge, 
the entire knowledge. Paradoxically, the “I” is composed (we have 
to recall the notion of “superposition” from connectionism) of 
various mental states and processes but, at the same time, it has its 
unity. It is this paradox that Bechtel wants to avoid through 
combining the reductionist position of the whole to the parts and 
the autonomy of the behavior of the whole from its parts! 
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Uttal is against the decomposition of the mind into components 
(or elementary operations) (that have non-linear modes of 
organization) that can be localized in the brain areas. The 
opposition to these ideas also reflects the opposition to the 
mechanistic view. Uttal considers that the research activity of the 
cognitive neuroscience is guided by the identity theory.1 Against 
this identity theory, he introduces the main characteristic of the 
brain: again, the complex non-linearity. However, by this heuristic 
argument (it is useful to use the identity theory to extend our 
knowledge or to review the initially proposed decomposition) in 
section 3 of his paper, Bechtel considers that the cognitive 
neuroscience can be guided by the psychoneural identity as he 
proved. From an EDWs viewpoint, we emphasize again two 
points: 

(1) We have to accept that the psychoneural identity is a false 
presupposition required by the unicorn-world. On the 
contrary, the mind and the brain belong to the EDWs.  

(2) The non-linear complexity of the brain is reflected by our 
correspondence between the entities/processes belonging to 
the brain-EW and the mind-EW. With both kinds of 
entities/processes located in the unicorn-world, we believe 
that the non-linearity can solve certain issues. However, 

                                                 
1 “A major component of McCauley’s and my motivation in emphasizing the 
heuristic character of identity claims was to counter objections to identity claims 
that one could never prove more than a correlation between the entities 
characterized in the two vocabularies (Kim, 1964). No evidence could ever 
demonstrate that they were not just correlated but were identical.” (Bechtel 
2002, p. 236) From an EDWs perspective, we have to replace these two 
vocabularies with the mind-EW and the brain-EW. The EDWs requires only 
correspondences (correlations) but not identity! 
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hyper-ontologically, we cannot move directly (presupposed 
by the identity theory) from one EW to the other; this is a 
false movement or a pseudo-movement. There are no direct 
correlations/causations/emergences between the entities/ 
processes of the mind-EW and the brain-EW.  

 
We emphasize again that by applying the heuristic method, Bechtel 
is aware of the difficulties of the cognitive neuroscience. From our 
viewpoint, contrary to the identity theory, we can only check the 
very approximate correspondences between the entities/processes 
belonging to those two EDWs. We have to be aware that, according 
to the principle of part-counterpart and the principle of knowledge, 
we have to include the “I” corresponding to the part/counterpart of 
the brain and body for each psychological entity/process that 
corresponds with approximation to a brain area. Only within the 
unicorn-world, we are forced to resort to heuristic instead of 
ontological or epistemological methods!  

It seems that Uttal admits the validity of decomposition and 
localization for the visual processing system, the “exemplar of 
cognitive neuroscience” (Bechtel 2002, p. 238-239). Nevertheless, 
Bechtel emphasizes essential problems of decomposition and 
localization for the same processes! Although it is known the role 
of V4 in shape and color processing and the role of MT in motion 
processing, it is clear that V4 is not the color processing area and 
MT is not the motion processing area.1 “They only contribute to 

                                                 
1 Bechtel discusses about Brodmann’a famous map in a few papers. (2001, 
2002) Brodmann tries to distinguish different areas that were performing 
various functions. Bechtel introduces quite recent research on the same topic 
made by van Essen, Felleman, and Gallant. “Forward, backwards, and lateral 
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color and motion processing as a result of their interactions with a 
host of other areas.” (p. 240)1 Thus, it seems quite impossible to 
the cognitive neuroscience researchers to achieve the main task, 
i.e., to determine which is the exact area that contributes 
(corresponds) to a particular mental activity.2  

From an EDWs perspective, we can clearly understand 
these doubts. Obviously, vision does not only involve V4! 
Moreover, it has no sense to check Damasio’s convergence zone of 
vision (Damasio 1989), this case being strong related to the 
(in)famous binding problem. There are many other areas directly 
involved in vision (many feed-forward, feedback and lateral 
projections). As we noted above, Bechtel knows that “to date, over 
30 areas involved in visual processing have been found in primate 
brain” including not only the occipital lobe, but also parietal and 
temporal cortex. (Bechtel 2008, p. xi) For the American 
philosopher, this is a standard example for the heuristic identity 
theory: the localization of certain functions (in this case, vision) 

                                                                                                             
connections are typically distinguishable in terms of the layers from which they 
originate and layers in which they terminate. Overall, the visual system seems to 
be a complex system, but one in which there are distinct areas carrying out 
different operations on visual input which interact with each other in a 
structured manner.” (Bechtel 2001, p. 487) From an EDWs, we can identify 
with “rough approximation” the correspondences between certain cognitive 
functions and brain areas/processes. We cannot accept a drastic encapsulation of 
perception in relation to cognition as Fodor and Pylyshyn stipulate because both 
elements are the “I”. 
1 Bechtel discusses about another objection against decomposition and 
localization: the plasticity of the brain.  
2 Within the EDWs perspective, both perception and cognition are the “I”. It is 
totally useless to try to find what neural patterns or areas of the brain correspond 
to perception. The same thing is available for a sub-process of perception, the 
binding problem. 
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needs to be revised during the advancing research. Using fMRI, 
PET, etc., we can discover quite many neural areas of the brain 
directly activated for certain vision processes but, according to the 
part-counterpart principle and that of knowledge, we have to 
include the whole subject in order to explain the mental states that 
“are” vision. The vision is a mental process, not a neural one. 
“Vision” is the “I”! This is one of the most important ideas to be 
taken into account in cognitive science.1 Using only tools like 
fMRI and PET, we are probably not able to observe other neural 
parts involved in the vision processes just because of the limits 
imposed by these tools regarding the thresholds of neural 
activation. With large approximation, we can stop somewhere, but 
this halt would only be an “heuristic” method. Again, we claim 
that our future research activities will include more and more areas 
and parts of the brain and body until we reach, only theoretically, 
the whole brain and body.2 We analyze now the Bechtel's 
conclusion of his paper (2009): 

 
In fact, living systems are typically highly integrated despite the 
differentiation of operations between different organs and cell types. The 
mind/brain seems to be no different on this score – it consists of 
component processing areas that perform different computations which 
are nonetheless highly integrated with each other. Such a mechanism 
does not typically include encapsulated modules, and one is not likely to 
find them in the mind/brain. (Bechtel 2009)  

 
                                                 
1 For supporting this essential idea, we followed the Kantian transcendental 
framework of understanding (see again Vacariu 2008). 
2 For supporting this idea, we return to the principle of knowledge (Vacariu 
2008) and Lungarella and Sporns’ idea: we cannot separate the brain and the 
body even if we want to understand only the functions of the brain. (Lungarella 
and Sporns 2006, Sporns 2007) 
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In this context, we return again to the viewpoint of each entity. 
When speaking about biological mechanisms, we have to take into 
account the EDWs and the “It” (of the organism and of each internal 
living entity). For a human being analyzing an external biological 
organism, all the biological mechanisms (cells, molecules, organs, 
etc.) are in the same EW, the macro-EW (in fact, each “I” analyzes 
its mental representations that correspond to certain visual neural 
patterns activated by certain specific information about a physical 
brain of a third person). Nevertheless, from the “I” viewpoint, each 
internal entity has its own identity within its environment. We have 
here Claude Bernard’s “internal milieu” of each organ in the 
organism (Bechtel 2001, p. 486 or 2008, section 6.3) that represents, 
from an EDWs perspective, the implicit knowledge (see Vacariu 
2008). This internal milieu is in fact the internal biological “world” 
of an organism. Each organ is an internal milieu for the sub-organs 
that, from our viewpoint, “compose” it. In the relationship with its 
environment, each organ corresponds to an “I” that cannot 
“observe” its parts, or better has no distinct parts. The organ 
accomplishes its functions only as a whole. Nevertheless, for a 
human researcher, each sub-organ has some specific sub-functions. 
Now we can understand Bechtel’s ideas completely different. “Even 
though the areas never functioned independently, the existence of 
differentiated cortical areas is a powerful argument for 
homuncularism.” (Bechtel 2001, p. 486) Only when we analyze the 
brain-EW as a whole (or a sub-organ) in relationship with its parts, 
we can state that some “areas never functioned independently”. 
However, by introducing the “I” (that corresponds to the union 
between the brain and the body) (the “I” or even the “It” for each 
cell), “the existence of differentiated cortical areas is a powerful 
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argument for homuncularism” (in our words, each of them is a 
homunculus!). So, here we have indeed a kind o “homunculus” that 
corresponds to the biological organ as a whole (or to each sub-
organ) but only from the “I” viewpoint. Furthermore, from the 
viewpoint of any living entity, we can consider the existence of 
some new biological “forces” (the “force” of a cell or a molecule 
acting in its environment) that cannot be explained through the 
decomposition of such entities. As external observers, some of us 
situate a cell or a molecule and all their internal entities/processes 
into the same macro-EW. But from the viewpoint of the 
cell/molecule its internal entities/processes do not exist. Thus, the 
cell/molecule exists only at the surface! In relation to their surface, it 
seems to us (as external observers), that a cell/molecule has an 
unexplained “force” (“vitalism”)! This is the main reason for which 
we have to include the viewpoint of each cell, molecule, sub-organ, 
etc. in the analysis of biological mechanisms! Otherwise, we mix 
EDWs and we will not be able to explain the correspondences 
between the mind as a whole (or its entities/functions) and the brain 
and body as an organism (or their entities/functions). 
 
5.3 “What is it like to be a cell?” 
More than 25 years ago, the non-reductionisms started to claim 
that we cannot answer to questions like “What is it like to be a 
bat?” using the physical (neural). (Nagel 1974) In other words, 
under the identity theory, almost unanimously accepted 
ontological umbrella, we could not admit any kind of 
epistemological reductionism. Thus, we have a universally 
accepted dichotomy between epistemology and ontology. As it is 
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showed in Vacariu (2008), one of the major mistakes in the human 
thinking is the strong distinction between epistemology and 
ontology since the Ancient period. To avoid this error, we have, as 
Searle did indeed (Searle 1992), to ontologize the human 
subjectivity (and the mind), but not as a brain product (the only 
alternative for Searle within the unicorn-world), but only through 
the introduction of EDWs. (Against Searle’s position, see Vacariu 
2008) According to the principle of EDWs and the principle of 
knowledge, the “I” is ontologized as an EW that has the same 
objective reality (principle of objective reality) as the brain and the 
body that belong to the macro-EW. If we replace the bat, as a 
living entity, with a human being, then we have the “I”, that is 
rather an EDW than the brain and the body. In this framework, it is 
meaningless to reduce the “I” to the brain (and the body). From 
bats and human beings, we have to move to electrons and planets 
(see again Vacariu 2008) and finally to cells and neural patterns. In 
this way, we extend the position of the “observer” from human 
beings and bats to cells, electrons and planets. From the human 
viewpoint, all macroentities belong to the macro-EW, while 
microparticles to the micro-EW. Moreover, as we showed above, 
from its viewpoint, a cell/neural pattern is the “It” that corresponds 
to the “I”.1 Even if we think that we can explain the cell through 

                                                 
1 This idea seems to be related to William James' approach. “Another single-
neuron based model was described by William James (1890) in his discussion of 
what he called the ‘theory of polyzoism or multiple monadism.’ According to 
this view, ‘every brain-cell has its own individual consciousness, which no other 
cell knows anything about, all individual consciousnesses being ‘ejective’ to 
each other.’” On the same line, Sevush introduces Zeki and Bartels (1999) that 
proposed that “a primate visual brain consists of many separate functionally (a) 
Each neuron in the nervous system is assumed to be independently conscious, 



Gabriel Vacariu and Mihai Vacariu 
 

201 

its decomposition, in fact, the cell and its corresponding elements 
(molecules, proteins, and membrane) do not exist in the same EW. 
There are no levels or mechanisms but simply EDWs. As we saw 
above, the mechanistic explanation implies “levels”. However, 
Chemero and Silbernstein consider that 
 

In mechanistic explanation however successively lower level 
mechanisms account for different aspects of the phenomena in question. 
The idea is that “fields” are integrated across levels when different fields 
identify various constraints on mechanisms at different levels. Different 
fields provide the multi-level mechanistic scaffold with a patchwork of 
constraints on its organization, thereby giving parameters on how the 
mechanism is organized. In short, “progress in understanding inter-level 
relations and co-evolution is more likely to be achieved if philosophers of 
neuroscience leave reduction behind and focus instead on the mechanistic 
structures that scaffold the unity of the neurosciences” (Craver, 2005). 
(Chemero and Silbernstein 2007section 3.2) 

                                                                                                             
with a component of the electrical activity in the neuron’s dendritic tree serving 
as the neural correlate of consciousness (NCC) for that neuron. (b) For most 
neurons, such as those in the hypothalamus or those in the posterior sensory 
cortices, or for cortical interneurons, the conscious activity of the neuron is 
assumed to be simple and unable to directly affect the organism’s macroscopic 
behavior. Such neurons would not, therefore, contribute to what is usually taken 
as a person’s conscious behavior.specialized processing systems comprising 
hierarchical nodes that each generates a 'microconsciousness.'” Moreover, “Zeki 
attempts to solve this problem by suggesting that the many 
microconsciousnesses participate in a higher order integrative activity that 
produces macroscopic consciousness.” (Sevush 2006, p. 717) Sevush's approach 
has two related hypothesis “(a) Each neuron in the nervous system is assumed to 
be independently conscious, with a component of the electrical activity in the 
neuron’s dendritic tree serving as the neural correlate of consciousness (NCC) for 
that neuron. (b) For most neurons, such as those in the hypothalamus or those in 
the posterior sensory cortices, or for cortical interneurons, the conscious activity of 
the neuron is assumed to be simple and unable to directly affect the organism’s 
macroscopic behavior. Such neurons would not, therefore, contribute to what is 
usually taken as a person’s conscious behavior.” (Sevush 2006, p. 705) We have 
here the “I” of a neuron but within the unicorn-world! 
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From an EDWs perspective, we agree that the philosophers of 
neuroscience have to “leave reduction behind”. However, can we 
focus on the “mechanistic structures” instead? The problem is that 
the mechanistic structures preserve the “unicorn-world” notion. 
Moreover, the human viewpoint is dictatorial and the viewpoint of 
cells, for instance, is included in these structures. Due to their 
work within the unicorn-world, Bechtel and company are forced to 
create a homogenous picture of the neural entities and processes 
even if “the part-whole relationship between mechanisms and their 
components is not absolute…” (Chemero and Silbernstein 2007, 
2.3) Against the mechanistic reductionism, Chemero and 
Silbernstein consider that 
 

mechanisms one would have to be convinced that the properties of the 
smaller components of any given mechanism (i.e., sub-mechanisms or 
their parts) locally determine the capacities or properties of the 
mechanism as a whole. But, for example, it is not at all clear that there 
exist no mutual or global determination relations between the Kreb’s 
mechanism and the metabolism mechanism as a whole, especially as 
these are viewed as dynamical processes with co-dependent evolutionary 
histories. (Chemero and Silbernstein 2007, section 2.3) 

 
This observation is much closer to the EDWs perspective. Indeed, 
the relationship between the local and the global entities and 
processes cannot be determined. We have to replace the local-
global distinction with the EDWs. The viewpoint of a cell cannot 
be “reduced” to “its” parts and their activities. We emphasize 
again that a cell (its function and its “unity”) corresponds to its 
parts and their processes. From the viewpoint of a cell, its 
subjectivity and “its” biological entities belong to EDWs. A 
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cell/neural patterns (and its functions) are not a mechanism that 
can be decomposed into parts. Moreover, if we assert that a table is 
composed of (or is identical with) legs and surface, then to accept 
that both the table and its parts exist in the same EW would be an 
ontological contradiction! The same idea is valid for a cell and its 
molecules. A mechanism has to be ontologized, i.e., it needs an 
ontological background. If we relate the mechanism to different 
“levels”, we lose its contact with the ontology. It seems that, using 
levels we can explain better the mental functions, but without the 
ontology our efforts would generate huge confusions.  

In this context, we want to analyze some notions borrowed 
by Bechtel from various thinkers and inserted in his “mental 
mechanisms” framework. We want to show that, without EDWs, 
these notions become, in a Kantian sense, empty concepts!  For 
instance, Bechtel insists upon Bernard’s notion of “internal 
environment” (Bernard’s expression in Bechtel 2009, p. 12 or 
Bechtel 2008, section 6.3). Bernard’s proposal is that each part of 
a living organism dwells in an internal environment. (Bechtel 
2008, p. 209)  In a framework with suitable conditions, each part 
accomplishes an operation for maintaining the internal 
environment constant. (p. 210) In the same line with the “internal 
environment”, Bechtel describes Cannon’s “homeostasis” and its 
extended notion, Varela’s “autopoiesis”.1 We can see immediately 
that all these concepts are quite close to the EDWs perspective. 
Nevertheless, such concepts are quite strange notions to most of 

                                                 
1 Bechtel continues this picture with Ganti’s chemoton, the simplest system 
having the basic features of the living system. (Bechtel 2008, pp. 218-20) 
(About life, see Kauffman’s approach in section 6.2) 
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the people working in the unicorn-world. Cannon (1929) 
introduces the idea of “homeostasis” as the “capacity of living 
systems to maintain a relatively constant internal environment.” (p. 
210) For Varela, autopoiesis means 

 
An autopoietic system is organized (defined as a unity) as a network of 
processes of production  transformation and destruction) of components 
that produces the components that: (1) through their interactions and 
transformations continuously regenerate and realize the network of 
processes (relations) that produce them; and (2) constitute it (the 
machine) as a concrete unity in the space in which they exist by 
specifying the topological domain of its realization as such a network 
(Varela, 1979, p. 13; see also Maturana & Varela, 1980). (Bechtel 
2008, p. 216)  

 
One of the main characteristics of the autopoietic systems is the 
autonomy. In order to be autonomous, a system needs to perform 
certain operations to preserve its own identity in time. Almost 
paradoxically, an autonomous system cannot be totally 
encapsulated but open to its environment. (Bechtel, p. 217) From 
our viewpoint, this idea is “almost paradoxical” because, within 
the same world, the system has to preserve its identity during its 
changes in its environment. 
 

Autonomous systems are mechanistic (dynamical) systems defined as a 
unity by their organization. We shall say that autonomous systems are 
organizationally closed. That is, their organization is characterized by 
processes such that (1) the processes are related as a network, so that they 
recursively depend on each other in the generation and realization of the 
processes themselves, and (2) they constitute the system as a unity 
recognizable in the space (domain) in which the processes exist (p. 55). 
(Bechtel 2008, p. 217)  
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As usually, let us examine in detail this paragraph. An autopoietic 
system has a unity but this unity is the “I”, as an EW. This unity is 
not “defined as a unity by their organization” but it corresponds to 
the organization of the “parts” (its implicit knowledge) that belong 
to another EW. It is exactly like the relationship between the mind 
(one EW) and the brain-body couple (another EW or belonging to 
the macro-EW). Until now, we noticed the mistake that both the 
components and the organism as a whole belong to the same 
world. Evidently, neither Varela nor Bechtel grasped the 
distinction between EDWs. Within the unicorn-world, it is not 
possible to “put together”1 the unity of the system (that is the life 
or cognition) and the “organization” of physical components that 
“constitute” it. In reality, this organization does not produce the 
unity (the mind or life) but simply corresponds to it. Moreover, it 
is not the unity, (the “I” or the mind) that is open to the 

                                                 
1 “In order to get parts, which individually do not perform the task in question, 
to do so, the right collection of parts needs to be put together in a way that 
enables the whole to perform the task. That performance will involve operations 
that also are organized (temporally)… It is helpful to look at the process from 
the point of view of a designer – either an engineer or Mother Nature. The 
challenge is to make something that exhibits a phenomenon not already realized 
by other things. To do this, entities which do other things are put together in the 
mechanism, organized such that by all of them doing their thing, the mechanism 
performs the new activity.” (Bechtel 2008, p. 150) To “put together” means to 
move from one EDW to another, either through passing an epistemological 
threshold or to analyze the entity from its viewpoint. We have to be aware that 
the environment of any entity is the other entities of its interactions, but not 
entities from other EWs. In analyzing an entity (an electron or a cell) but 
preserving the human viewpoint of observation, it has been one of the major 
mistakes of human thinking. As Vacariu (2008) wrote in the conclusion, we, the 
human beings, are not the only “observers” and therefore there is not only one 
world, the unicorn-world, but EDWs. 
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environment (we will have a contradiction – because of the 
interactions with its environment, an entity loses its identity), but it 
is the physical components (and their interactions) of the system 
(the brain and the body) that are open to (interact with) the 
environment. We mentioned above that Bechtel wants to reconcile 
the reductionism with the autonomy of living systems. From an 
EDWs perspective, this simply means a mixture of EDWs! The 
reductionism is replaced with the correspondence, while the 
autonomy of a living system is represented by the “I” (“its life”) of 
a system that corresponds to the physical components. The 
autonomy requires the identity of an entity. Paradoxically, this 
identity is preserved only when an entity is an EW and not within 
an EW. The brain is an entity within the macro-EW, the mind (that 
is the “I”) is an EW.  

Bechtel introduces the negative feedbacks (necessary for 
the organism to deal with the environmental changes) (p. 210) and 
the positive feedbacks (self-organization1 and performance of the 
new activities as a whole system) (p. 213) to grasp the difference 
between the passive and the active systems. He emphasizes that in 
order to become autonomous, the living beings should be active 
and not passive agents.2 Like other authors mentioned by him, 
Bechtel tries to explain the life through the “organization” of his 
mechanisms. From an EDWs perspective, the relationship between 
the life-biological mechanisms is similar to the mind-brain. The 

                                                 
1 The classical example of positive feedback process is Belousov-Zhabotinsky 
reaction, a coupled autocatalytic reaction. (Bechtel 2008, p. 215) 
2 In relationship with active versus passive agents, we have to recall Clark's 
notions about active and passive robots! (Chapter 3, this book) 
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mind (in cognitive science) and life (in biology) are rather EDWs 
than macro-EW, the place where certain biological mechanisms 
are organized in special structures. We emphasize that we cannot 
define life through “its” mechanisms because (1) life has no spatial 
dimensions and therefore cannot be mechanistically decomposed 
and (2) the unity of life cannot be phenomenologically 
decomposed.1 With the mind-EW (that is the “I”), we have a kind 
of life-EW. Moreover, because both the human being and the cell 
are living entities, we can make an analogy. We apply this 
concept, the life-EW, to both entities. A biological human being 
corresponds to an “I”. The “I” is the life-EW, even if the “I” is 
simultaneously the mind-EW. In the classic but incorrect terms we 
may say that a cell has an “intelligence” in search for its best 
environment. The intelligence is just an “aspect” of life that is an 
EW. From an EDWs, the active, autonomous and adaptive agents 
are possible only due to the existence of “I” as an EW.  

Within the EDWs framework, let us translate the 
conclusion of Bechtel’s article (2009): “Living systems are 
typically highly integrated despite the differentiation of operations 
between different organs and cell types.” The integration of a 
living system in its environment as a whole entity can be 
considered only in relationship with the “I”. On the one hand, a 
particular it, for instance it1 that corresponds to all 
entities/processes that “compose” it (again, this composition is 
                                                 
1 We cannot decompose, “phenomenologically” (i.e., at macro-”level”), a table. 
A table is a table in the macro-EW, no more or less. We can decompose a table 
(in its legs and surface) in our mind or physically separating its parts. In the first 
case, it is just a mental “decomposition”, in the second case, the table, as a 
whole, will not exist but only its parts. Thus, we will have no contradiction.  
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available only for us as observers) is not integrated into the 
“world” because it1, its entities and its environment are all 
elements of the same macro-EW. The viewpoint of it1 exists only 
for itself that corresponds to its “internal” entities and processes. 
Consequently, the environment of it1 is integrated within it1! 
Integration means the “I” or the life-EW and the “differentiation of 
operations between different organs and cell types” belongs to 
another EW. Similarly, following Kant, the mental representations 
of the world (that is the macro-EW) is the self! (See again 
Waxman’s interpretation of Kant’s understanding (1995) and this 
application to the EDWs perspective in Vacariu 2008) In this case, 
such integration means that the “I” represents the mental 
representations and processes of the entities and processes in the 
external macro-EW.  

On the other hand, we can talk about “the differentiation of 
operations between different organs and cell types” only from the 
viewpoint of an external observer of biological mechanisms. Of 
course, each mechanism has its own viewpoint that corresponds to 
the “I” (the implicit knowledge) but this viewpoint can only be 
decomposed by the external decompositions applied to the “It” 
using the organizational threshold. 

Evidently, Bechtel cannot logically explain this paradox 
(see above) because he thinks that the integration and the 
differentiation within the same world at the same time. However, 
the integration and the differentiation belong to EDWs and involve 
different thresholds, epistemological-ontological and 
organizational thresholds.  
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We should introduce again the “thought experiment” of 
being a biological mechanism like a cell.1 Let us consider a cell 
with one external function given by its “implicit knowledge” that 
corresponds to the interactions of all internal sub-mechanisms. 
That function is accomplished in the environment of the cell, but 
the cell exists (with its functions) only at the “surface”, the “It” 
that has an organizational threshold for “its” biological molecules. 
Nevertheless, the “It” corresponds to the “I”, the internal entities 
and processes of innate “knowledge” (or, using a contemporary 
term, of “information”). The internal biological parts of a cell have 
other environments. For us, all biological entities are in the same 
macro-EW separated by epistemological threshold. However, to 
observe the quantum-EW that corresponds to the macro-EW, we – 
as external observers – need to change our tools of observation and 
to pass an epistemological-ontological threshold. In this way we 
move from one EW to another but the viewpoint of that cell and its 
internal entities is lost. The physical microparticles corresponding 
to that cell have no idea about the respective cell or other cells and 
their environment.  

At this point, we can ask how many EDWs are. The answer 
is from the human being’s viewpoint there are not too many. 
Nevertheless, many entities have their viewpoints of their 
environment – that is their “It” and the “I”, so the number of 
EWDs increases considerably. For avoiding many errors in science 
and philosophy, we have to accept the existence of EDWs. For 
Bechtel  

                                                 
1 This thought experiment is applied not only to living entities (a cell or a 
molecule) but also to an electron or a planet. (See Vacariu 2008)  
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The fact that the visual system and other brain systems are homuncular 
and can be understood in mechanistic terms, however, does not mean 
they are not also fruitfully characterized in dynamical terms. As just 
noted, the brain areas involved in vision are highly interconnected. 
(Bechtel 2001, p. 487)  

 
The problem is that the “homunculus” cannot be explained in 
mechanistic terms (that is in the brain-EW) but only in 
psychological terms for each mind-EW or in it-ness terms for each 
“It”! The organism and each of its organs and sub-organs (in this 
case the brain-EW and its cells, molecules, various neural patterns, 
etc.) have the “I” that corresponds to the biological or physical 
components. In Bechtel’s paragraph above, we can clearly see the 
mixture of two EDWs that continues in the next paragraph:  
 

Accordingly, van Essen and Gallant (1994) link a variety of subtasks of 
visual processing with different areas. I take their account to be an 
exemplar of homuncular mechanistic analysis of how the brain performs 
a cognitive function (Bechtel, 2001). (Bechtel 2001, p. 487) 

 
Obviously, we can see here (as everywhere) that by embracing the 
identity theory, Bechtel makes the same mistake of working within 
the unicorn-world framework, i.e., one unique ontological world 
without having any idea about the viewpoint of each it (see 
Vacariu 2005, 2008). From our viewpoint, it is impossible to talk 
about a “homuncular mechanistic” analysis or to inquire about 
“how the brain performs a cognitive function” within the same 
world. Again, we can say that these sentences involve, in Kantian 
terms, only “uncontained” or “empty” concepts. (See again 
Vacariu 2008) 
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We continue our analysis with the notion of “interlevel 
causation”. Craver and Bechtel emphasize that the interlevel 
causation is meaningless. (Craver and Bechtel 2007) In the EDWs 
perspective, we offer the foundations for this idea: there are no 
relationships (causation or others) between any EDWs! The 
authors introduce the “mechanisms” to avoid the top-down (that 
includes the mental causation) or even bottom-up relationships. 
Evidently, interlevel causation is between levels. Does it mean 
“levels” are just “levels of analysis”? Then, “mental mechanisms” 
are just mechanisms of analysis within the identity theory? We 
saw at the beginning of this chapter that Bechtel works with 
“levels of organization”. Among many interpretations of the 
“level” notion, they introduce the above notion of “levels of 
mechanisms” that refer to a whole composed by its parts or the 
part-whole relation (Craver and Bechtel 2007, p. 550). Under this 
umbrella, they establish the main concept, the “mechanistically 
mediated effects”, trying to avoid many unclear notions from 
cognitive science and biology. 
 

Mechanistically mediated effects are hybrids of constitutive and causal 
relations in a mechanism, where the constitutive relations are interlevel, 
and the causal relations are exclusively intralevel. (Craver and 
Bechtel 2007, p. 547)  

 
We have to understand “constitutive relations” (interlevel) within 
an identity theory of constitution (see van Gulick 2001). The parts 
compose the whole or there are constitutive relations between 
whole and its parts (p. 550).1 In this way, the authors reject the 

                                                 
1 “Bechtel (2005) and Craver (2005) argue that mechanistic explanation 



Mind, Life and Matter in the Hyperverse 
 

212 

“top-down” causation. Interlevel or top-down causation does not 
exist; we can only talk about intralevel causation (the causation 
between entities at the same level).1 Higher levels of mechanisms 
are “by definition, mechanistically explicable”. (p. 550) We have 
to be aware that this “definition” applies to the unicorn-world! 
There are some experimental techniques (correlation, lesion, 
stimulation experiments, and neuroimaging) used to find the 
behavioral relationship between whole-parts. (p. 553-554) We can 
clearly emphasize that, within the unicorn-world, Bechtel’s notion 
of “mechanism” really seems to be a good alternative to many 
issues cognitive science/philosophy of mind. In our opinion, this is 
in fact a subtle Ptolemaic epicycle without any ontological ground! 

At the end of this section, let us analyze in detail this 
important paragraph (to us but also to the authors).  
 

In bottom-up cases, we show that ordinary causal interactions between 
components of a mechanism produce a condition in the mechanism that 
constitutes a state of the mechanism identified at the higher level. There 
are no causal interactions beyond those at a level. In each top-down case, 
we show that the lower level components are simply being ‘carried along 
for the ride’. (p. 561) 

                                                                                                             
guarantees higher-level theories a great deal of autonomy. They describe the 
situation as inter-field relations that ‘oscillate upward and downward in a 
hierarchy of levels.’ They claim the norm in mechanistic explanation is to 
exhibit no predominant trend from higher toward lower levels.” (Chemero and 
Silbernstein 2007) 
1 They criticize Patricia Churchland’s example, “Betty Croker Cookbook”: 
Betty uses the microwave to cook something. The temperature does not 
“generate” the heat through friction (the increase of mean kinetic energy) but the 
heat is “constituted by the molecules’ mean kinetic energy” (p. 555). Again, 
from an EDWs perspective, the heat exist at the macro-EW, while the molecules 
belong to micro-EW. In this case, we have to replace “constitution” with 
“correspondence”.  
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In their view, both the bottom-up and the top-down causations are 
meaningless.1 From an EDWs perspective, there are obviously no 
causal relationships between any EDWs, and thus there are no 
bottom-up or top-down causations!2 The acceptance of the identity 
theory involves some contradictions (what does really exist: the 
mental states or the neural states?); the eliminative materialism 
would be a better solution. (For more details, see again Vacariu 
2008) The missing element from the authors’ picture is the 
philosophical foundation that is, we believe, the EDWs perspective. 
Using the framework of “mechanism” and the constituent3 notion, 
the authors consider that the operation of a whole also involves its 
parts, we also operate its constituents. In their words, the parts are 
“carried along for the ride” (p. 558). In systems with more complex 
relationships between parts and whole (especially biological 

                                                 
1 About mental causation, see the endless duel between Davidson, Kim (1998, 
2005) and Block (2003) vs. the EDWs perspective in Vacariu (2008). 
2 In the epilogue of his book, Frith is searching for the “I”, for the will, and “top” 
from top-down control in the brain. (Frith 2007) His conclusion is that if the brain 
would be isolated, the “frontal cortex is the ultimate source for control” (Frith 
2007, p. 187) From the EDWs perspective, it is the entire “I” that is in control on 
itself; the “I” corresponds to the physical part-counterpart, so we have to take into 
account the whole brain and body. (As we will see in section 5.5, at the end of his 
book, Bechtel searches for the freedom and dignity of the self, too.) 
3 The Kantian notion of constitutive is essential in the EDWs perspective (see 
Vacariu 2008) but this relation has to be analyzed in relation to another Kantian 
notion, determinate. Within the EDWs perspective, both have the same 
importance. The dispute between Newton and Leibniz referring to what 
elements are more important than the others, the entities or their relationships, is 
solved through equalizing the importance of these notions: the relations (the 
interactions) among entities are constitutive, while the entities determine the 
interactions. It is meaningless to emphasize one or the other element because we 
cannot talk about entities without involving their relationships or vice-versa.  
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systems), they consider that the parts (the sub-mechanisms) are 
“enlisted in the ride” (p. 559). Again, the whole can be regarded 
from two viewpoints: the “I” or the whole biological 
organism/mechanism (the human being, the kidney, cell or the 
molecule). When the “I” acts on parts of itself (for instance, rising 
its virtual arm that belongs to the “I” that corresponds to the 
physical arm that belongs to the physical body), we can say that 
there is a corresponding picture, i.e., parts of the brain send signals 
to move the physical arm. The expression “carried along for the 
ride” can merely be re-interpreted as the correspondences between 
two entities/processes that belong to EDWs. Moreover, the “I” (that 
corresponds to a physical individual, i.e., the interaction between the 
brain and the body, or to a cell or an organism) has a “force” that 
cannot be physically or biologically fully explained. This force is 
the behavior of the “I” that can be observed and it represents in fact 
the life of a molecule, a cell or an organism. Again, it is completely 
wrong trying to identify empirically what life is but, from an EDWs 
perspective, it corresponds to the behavior of such entities 
(“mechanisms”) that belong to the macro-EW.  
 
5.4 What fMRI “decomposition” and “localization” are  
good for? 
Can we really use fMRI, PET and other tools for decomposition 
and localization of mental mechanisms? From the EDWs 
perspective, these methods are the only ones we can use in the 
analysis of the “relationship” between the mind and the brain and 
their components. This relationship is in fact the correspondence 
between the mind and the brain/body and their “components”. 
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Using such instruments, we can find with rough approximations 
certain correspondences between the mental mechanisms and the 
most activated neural areas but, as we saw above, the mental 
mechanisms are the “I”. 
 To support the EDWs perspective, we introduce the 
conclusion of a very interesting article written by Vul et al. (in 
press, on internet dated December 2008 – There have already been 
many discussions about this article on internet!) The authors 
investigate the “correlations between the behavioral and self-report 
measures of the personality or emotion and the measures of brain 
activation obtained using fMRI” (Abstract of the paper) showing 
that “these correlations often exceed what is statistically possible 
assuming the (evidently rather limited) reliability of both fMRI 
and personality/emotion measures.” Vul et al. inquire about the 
questions and methods used in social neuroscience from 54 
articles! The main task of the authors of these papers was to find 
empirical data in order “to bridge the divide between mind and 
brain extremely high correlations between measures of individual 
differences relating to personality, emotionality and social 
behavior, and measures of brain activity obtained with functional 
magnetic resonance imaging (fMRI) (Vul et al., p. 2). Without 
analyzing this investigation in detail, we introduce the conclusion 
of this article: Vul et al. show that such correlations are 
“impossible high”. Even if Vul et al. urge the authors of the 
articles under their investigations to correct the results of such 
correlations, we believe that these correlations would never be 
perfect! We cannot make perfect correlations between entities that 
belong to the mind-EW and the brain-EW. We strongly emphasize 
that, because of the part-counterpart and knowledge principles, it is 
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possible for the cognitive neuroscientists to find only approximate 
correlations. A mental state/process can only be, in high 
approximation, correlated with a certain particular area of neural 
pattern(s) of activation. That mental state is (part of) the “I”; the 
“I” corresponds to the whole brain and body. Therefore, a mental 
state has to be in direct correlation with the most activated neural 
area of the brain but indirectly with the counterpart of the brain 
and the body. The meaning of that mental state corresponds to the 
rest of the brain and body. 
 Against the mechanistic approach, Chemero and Silberstein 
(2007) offer a holistic and an “explanatory pluralistic” view of the 
cognitive science.1 For us, it is clear why more and more people 
embrace the holistic perspective in explaining the cognition or 
brain processes. The fMRI and PET provide us more and more 
evidence on the large neural patterns that correspond to particular 
mental states or processes. Nevertheless, “the explanatory 
pluralism” needs an ontological that is a hyperontological 
background! This could only be achieved by replacing the unicorn-
world with the EDWs. Otherwise, we would have clear 
contradictory judgments with regard to the existence of 
individuals. To support their pluralistic view, Chemero and 
Silbernstein introduce Varela’s “autopoiesis”: 

                                                 
1 Also, McCauley’s accepts such “explanatory pluralism in cross-scientific 
settings” (the title of section 7 of his paper). “All scientific explanation is partial 
explanation from the perspective of some analytical level or other. Scientific 
theories and the explanations they inspire are selective. They neither explain 
everything nor wholly explain anything (cf. [Polger, 2004, 203]”. (McCauley 
2007) In our days, many thinkers embrace the explanatory pluralism from 
various domains. Evidently, such epistemologically method as “explanatory 
pluralism” has to be replaced with the hyperontological framework of EDWs! 
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… self-organizing systems maintain autonomy, boundaries and identity 
via certain selfmaintenance operations of some sort, what some describe 
as autopoiesis (Varela 1979). This autonomy is the result of fact that self-
organizing systems constrain the behavior of their parts such that their 
organization yields a functional whole even across many internal changes 
and varying environmental stimuli. As Varela puts it, “Autopoietic 
machines are autonomous: that is, they subordinate all changes to the 
maintenance of their own organization, independently of how profoundly 
they may be otherwise transformed in the process.” (1979, 15). 
(Chemero and Silberstein 2007, section 4.2, our italics) 

 
Both parts (Bechtel 2008) vs. (Chemero and Silberstein 2007) 
appeal to Varela’s autopoiesis to support their positions. This is 
paradoxical because Chemero and Silberstein attack Bechtel’s 
mechanisms. As we saw throughout this chapter, it seems 
impossible to explain the relationships between parts and whole 
without contradictions. We have to replace this framework with a 
hyperontological framework, the EDWs perspective. To explain 
the autonomy of the self-organizing systems, Varela needs to put 
together “many internal changes” of the parts and the “functional 
whole”. Why does he introduce the functionalism in the 
explanation of the status of a whole? The functionalism avoids 
contradictions on the ontological status of individuals. As we 
mentioned above, Varela defines the “autonomous mechanistic 
systems” as a “unity by their organization”. (Varela 1979, p. 55 in 
Bechtel 2008 and Chemero and Silberstein, section 4.2) This is a 
contradiction because the unity and the mechanistic organization 
can not be placed within the same spatial-temporal framework. In 
this sense, under the mechanistic umbrella (having either 
phenomenological or mechanist decomposition), it is im possible 
to explain the cognition. For Chemero and Silberstein  
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The more intrinsically integrated and the more non-linear a self-
organizing system is the more localizability and decomposability will 
fail. Simple systems are decomposable; i.e. their components are not 
altered by construction, and are recoverable by disassembly, not 
necessarily so for self-organizing systems. Once a system becomes truly 
autopoietic, component systems lose their autonomy. As well, because 
reproduction of components is now dependent on the new intrinsically 
integrated whole, the generation of mechanisms to prevent component 
autonomy is favored, as in the case of multicellularity. (Chemero and 
Silberstein 2007, section 4.2, italics added)  

 
The “autopoietic system” is somehow quite similar to the mind-EW. 
How can we decompose the “I”, an entity and an EW being the result 
of evolution of so many billions of years and it just corresponds to the 
brain-EW? Within the brain-EW (or the macro-EW), it is really 
meaningless to talk about the “component systems that lose their 
autonomy” and have been integrated into a whole!1 Obviously, the 
“component systems lose their autonomy” only when our observation 
moves from one EW, the brain-EW, to the mind-EW, where the 
biological components of the system do not exist at all.  

Integration has another meaning within the mind-EW:  the 
“I” is the implicit knowledge that represents all the mental states 
and processes. To explain this “unity”, we return to the analogy 
between the mind-brain and the table-microparticles. We cannot 
ask about the unity of microparticles within their EW. Moreover, 
in this EW, the microparticles are perfectly autonomous entities. 
We cannot talk about their unity. The microparticles “lost their 
autonomy” only in the macro-EW, where the microparticles lost 
even their existence! On the contrary, the table does not exist 
                                                 
1 See the same idea in Dyson (2004) explaining the quantum phenomena that is 
analyzed by Vacariu (2008). 
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within the micro-EW. The microparticles and their interactions 
correspond to the unity of the table that is an individual entity. We 
can find the same ideas in the entire Chemero and Silberstein’s 
paper. For instance,  
 

However as we have seen, self-organizing systems no matter how 
characterized are not structured aggregates of physical parts. Dynamical 
coordination patterns emerge from the collective behavior of coupled 
elements in a particular context and in turn the behavior of each 
individual element is constrained by the collective behavior of the whole 
in that context. (Chemero and Silberstein 2007, 4.2)  

 
The self-organizing systems are, indeed, not “structured aggregates 
of physical parts”. Nevertheless, the living entities only 
correspond to certain physical aggregates. It is just the relationship 
between a physical system and the corresponding “I. “Each 
element is constrained by the collective behavior of the whole” 
only because the whole, the “It”, corresponds to the “I”. 
“Constrained” is the correspondence between EDWs. As Vacariu 
shows in his book (2008), the notion of emergence involves here 
an epistemological-ontological threshold. By working in the 
unicorn-world, people from various fields mixed the EDWs to 
explain the emergence. We suggest again to re-think the famous 
relationship between the parts and the whole in the EDWs 
perspective, in order to avoid many contradictions!1 

                                                 
1 “It seems abundantly clear to us now that the [obscurantist] holistic view of the 
world obstructs any possibility of a practical understanding of natural phenomena. 
But the success of the clock model, in contrast to the failure of obscurantist 
holism, has led to an overly simplified view of the relations of parts to wholes and 
of causes to effects. Part of the success of naïve reductionism and simplistic 
analysis comes from the opportunistic nature of scientific work. Scientists pursue 
precisely those problems that yield to their methods, like a medieval army that 



Mind, Life and Matter in the Hyperverse 
 

220 

5.5 The “freedom” and “dignity” of the self 
In the last chapter, Bechtel questions the problem of the self, its 
freedom and dignity in relationship with the mental mechanisms. 
In general, there are two alternatives regarding the self: it has to be 
a part of the brain (organism) responsible for the self (involving a 
kind of homunculus) or the whole brain of a person has to be the 
self. For Bechtel, the second option seems to be a better 
alternative. He is forced again to combine a reductionist position 
with the autonomy of the whole to offer a window for the freedom 
(and dignity) of the self.   

Bechtel follows Neisser’s view with distinct aspects of the 
self: ecological, interpersonal, extended, private, and conceptual. 
(Bechtel 2008, p. 257) We shall not detail here the aspects of the 
self, but obviously the “phenomenological” decomposition of the 
self. Similarly with the memory, we think that it is quite difficult 
to grasp the aspects of the self; the “I” is not really a decomposable 
entity. For us, according to the principle of knowledge, the “I” (or 
the self) is knowledge, various forms of knowledge. (Vacariu 
2008) Paradoxically, all our mental representations and process 
and their unity are the “I”! That is we have something that exists as 
an entity and as an EW at the same time. Moreover, qualia or other 
sensorial experiences are, in a Kantian sense, parts of the “I”, or 
better, they form the “I”. For Bechtel, the unification of the self is 
                                                                                                             
besieges cities for a period, subduing those whose defences are weak, but leaving 
behind, still unconquered, islands of resistance…Successful scientists soon learn 
to pose only those problems that are likely to be solved. Pointing to their 
undoubted successes in dealing with the relatively easy problems, they assure us 
that eventually the same methods will triumph over the harder ones (2000. 72-
73).” (Lewontin in Chemero and Silberstein 2007, section 4.4) Quite a long 
paragraph in a footnote, but Lewontin catches so beautiful the relationship 
between parts and whole within the unicorn-world! 
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given, evidently, by certain mental mechanisms. (Bechtel 2008, 
section 7.6) From an EDWs perspective, there are two elements 
that create the framework for understanding this unity:  

(1) Within the macro-EW, the evolution of species. As we 
saw in Vacariu (2008), Sporns discovered that the brain and the 
body are strongly interrelated and we cannot explain the functions 
of the brain without relating it with the body because both the 
brain and the body evolved together. Based on this idea, we have 
to understand not only the unity of the brain but also the unity of 
the brain and the body through EDWs. Because of the evolution, 
the cells (of the brain and the body) developed in the macro-EW, 
but in the same time, there was another development, that of the 
“I”. The evolution of species would not be possible without the 
unity of the “I”. Maybe the chemical reactions are essential for this 
unity. (See Searle 1992)  

(2) Within the mind-EW, the implicit knowledge. This 
knowledge needs a unity because the “I” is the unity of 
knowledge. This implicit knowledge is acquired in the daily 
experience throughout our life.1 The main problem is that we 
cannot ask where this unity is in the neural-EW (or from a neuron 
viewpoint)! By analogy, it is meaningless to search for the unity of 
a table within the micro-EW (from the viewpoint of an electron). 
As an object, the table exists only in interaction with other macro-
objects that belong to the macro-EW. According to the principle of 
objective reality, the epistemologically different interactions 
                                                 
1 The process of acquiring the implicit knowledge is somehow close to the unity 
of knowledge of a neural network acquired during training. This knowledge 
overlaps on the same units (and their weights). What is missing to a neural net is 
exactly the creation of an EDW than the EW of units and weights, an EW where 
we have to find the unity of the “I”. 
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constitute the epistemologically different entities (and 
epistemologically different entities determine epistemologically 
different interactions). Each EW has the same objective reality and 
we have the hyperontology of the hyperverse, the hyperverse being 
an abstract notion that refers to all EDWs. (See Vacariu 2008)  

As an exception, the “I” exists as an entity without the 
interactions with other entities.1 Nevertheless, the “I” consists of 
the mental representations and processes that represent various 
kind of knowledge (implicit-explicit, declarative-procedural, etc.). 
Each mental state interacts with other mental states within the “I”. 
Such interactions are necessarily constitutive (in Kantian or 
Fodorian sense) but not sufficient because all mental states are the 
“I”. Therefore, the “I” always “contributes” to any cognitive or 
non-cognitive states/processes2.  Again, without such unity no 
organism can survive in an environment. This unity is the result of 
the species evolution. Bechtel’s mental mechanisms (being or not 
being “causal systems”) cannot explain this unity at all. We are 
indeed “the whole that is comprised of such mechanisms” (p. 240), 
but the “whole”, i.e., the “I” means these mental mechanisms and 
it has its unity with a particular ontology. Within the unicorn-
world, Bechtel is forced to mix up the mechanisms (that 
correspond to parts of the brain) with the unity of the mind that 
corresponds to the entire brain and body. Simply, only within the 
EDWs paradigm, Bechtel could write “(…) these mechanisms 
become part of the identity of the organism, not simply additions 
on to it.” (Bechtel 2008, p. 223-4) 

                                                 
1 An “it” cannot even think such thing! 
2 In general, Fodor makes a mistake in avoiding this fact in explaining the 
functions of the mind. 



Chapter 6 
 

Molecules and cells versus life and cognition 
 
 
In the first section of this chapter, we will analyze a step toward a 
lower “level” then neural patterns or large areas of the brain in 
explaining cognition, Bickle's “molecular and cellular cognition”. 
Cells send us directly to the biological notion of life, and in the 
second section we will inquire about Kauffman’s theory of 
complexity on life. In this way, we will try to relate to the 
phenomena that have, from our viewpoint, the same 
hyperontological status, cognition and life. Moreover, we will 
grasp the “subjectivity” of a cell in analogy with the human 
subjectivity. Our interest is to show that defining life as the 
product of cells (and their activity) is as wrong as defining mind as 
the product of the brain. We will argue that life and biological 
entities like molecules and cells belong to EDWs.  
 
6.1 Bickle’s “molecular and cellular cognition” approach 
Against “intertheoretic reduction” (Ernst Nagel) and “functional 
reduction” (Chalmers, Levine, Kim), Bickle introduces the “real 
reduction” in “real neuroscience”: the “molecular and cellular 
cognition”. (Silva and Bickle 2009, section 5.1; Bickle 2008; 
Bickle 2003) It is a “ruthlessly” reductive approach (Bickle 2008) 
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against the eliminative materialism.1 This reductionism appeared 
at the beginning of the ’90s “with the advent of using 
bioengineered genetic mutations in living, behaving rodents and 
the use of a variety of behavioral tasks that experimental 
psychology had developed for investigating specific cognitive 
phenomena.” (Bickle 2008, p. 36) Eric Kandel, James Schwartz, 
and Thomas Jessell with their Principles of Neural Science2, 
Alcino Silva and his collaborators, etc. are ones of the most 
important proponents of reductionism.3 There was also established 
a professional society, the Molecular and Cellular Cognition 
Society (or MCCS) (at www.molcellcog.org) with the main goal of 

                                                 
1 According to McCauley, Schaffner introduced, in 1967, this idea of 
reductionism: what the reducing theory reduces is not the reduced theory itself but 
an analogue of it. Following this route, Bickle developed the “New Wave” of 
reductionism (1998) (or “New Wave Metascience” in Chemero 2009) or ruthless 
reductionism (2003) where we do not have any direct relationship between the 
reducing theory and the reduced theory or any “bridge laws”. Believing that the 
relationship between the reduced theories and their analogues is their “structures”, 
Bickle appeals to structuralism.  (Bickle 1998 in McCauley 2007, pp. 110-11) 
Obviously, we will not analyze this topic here in this book. We mention that we 
did not have access to Bickle's books but only to some of his articles. We would 
like to thank John Bickle for his effort for sending us his articles.  
2 From the book of Kandel et all, we can find this emblematic paragraph quoted 
by Bickle in two articles: “This book . . . describes how neural science is 
attempting to link molecules to mind–how proteins responsible for the activities 
of individual nerve cells are related to the complexity of neural processes. 
Today it is possible to link the molecular dynamics of individual nerve cells to 
representations of perceptual and motor acts in the brain and to relate these 
internal mechanisms to observable behavior.” (2001, 3–4) (Bickle 2008, p. 37 or 
Silva and Bickle 2009, p. 92) We will analyze this paragraph below. 
3 “Molecular and cellular cognitivists then talk explicitly about having discovered 
‘a molecular biology of cognition’ (Bailey, Bartsch, and Kandel 1996), or of 
‘providing an experimental framework for a molecular understanding’ of a 
specific cognitive phenomena (Abel et al. 1997).” (Bickle 2008, p. 49)  

http://www.molcellcog.org/


Gabriel Vacariu and Mihai Vacariu 
 

225 

deriving the “explanations of cognitive processes that integrate 
molecular, cellular, and behavioral mechanisms’’.  
 

Unlike Cognitive Neuroscience, which historically has focused on the 
connection between human brain systems and behavior, the field of 
Molecular and Cellular Cognition studies how molecular (i.e. receptor, 
kinase activation), intra-cellular (i.e. dendritic processes), and inter-
cellular processes (i.e. synaptic plasticity; network representations such 
as place fields) modulate animal models of cognitive function. 
(www.molcellcog.org) (Bickle 2008, p. 36)  

 
Considering the work of Hawkings and Kandel, Squire and 
Kandel, Kandel et all. as serious steps toward pyschoneural 
reduction, Bickle claims that “Psychoneural reduction of the 
genuinely cognitive is already an accomplished scientific fact.” 
(Bickle 2003, p. 324 or p. 329) The synaptic plasticity (“the 
mechanisms by which the efficiency of electrochemical 
transmission between neurons increases or decreases over time”) 
and long-term potentiating are the main concepts for reducing 
psychological theories to neurobiological ones. (p. 324-5) Bickle 
considers that the theories about cognitive functions like 
(associative) learning and memory are reduced to the theory of 
LTP-induced synaptic plasticity. (Bickle 2003, p. 327) We shall 
not offer details about this work, since we want only to analyze its 
general framework from an EDWs perspective. Bickle pleads for a 
“ruthless” reductionism without eliminating some notions from 
psychology. He is totally right when he criticize people with a 
philosophical background for ignoring the results of neuroscience 
and cognitive neuroscience.1 From the EDWs perspective 
                                                 
1 Presenting results of perceptual neurophysiologist Newsome’s “single-unit” 
results utilizing microstimulation of visual area MT in rhesus monkeys, Bickle 

http://www.molcellcog.org/
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viewpoint, “molecular and cellular cognition” is an expression that 
partially reflects a mixture of EDWs. Molecular and cellular 
entities and processes on one side and cognition on the other side 
belong to EDWs. Nevertheless, we can try to find an extremely 
approximate correspondence between these sides.  

Based on Newsome’s “single-unit” results that use 
microstimulation of visual area MT in rhesus monkeys (1997) and 
Llinás and Churchland’s notion of endogenesis (1996), Bickle 
argues strongly against phenomenal externalism. We simply 
ignore the discussion about the phenomenal externalism (a topic 
that belongs to the philosophy of mind, while we are working on 
the philosophy of cognitive science), but we think that the outcome 
of Newsome’s work and the notion of endogenesis strongly 
support the EDWs perspective. Newsome’s experiment is on 
“single-unit” results using microstimulation of visual area MT in 
rhesus monkeys. We present only the conclusion of Newsome et 
al., without details: “Motion therefore appears to be a quality that 
can be computed independently within the brain and ‘assigned’ to 
patterned objects in the environment. (Salzman et al.1992: 2352; 
my emphases).” (Bickle 2003, p. 337) Bickle interprets that  
 

They are claiming that motion qualia are generated internally by neural 
activity and “attached” to representations of external objects. Happily, 

                                                                                                             
writes Newsome conclusion: “Though I am sensitive to the issue of ‘hard’ limits 
to our understanding, the overall endeavor of cognitive neuroscience is grand. It 
is worth the dedication of a scientific career, and it certainly beats cloning 
another gene!” (in Gazzaniga 1997: 68)”  adding “It also beats concocting yet 
another variant on worn philosophers’ fantasies, like the Twins and Mary the 
utopian neuroscientist (to name just two).” (Bickle 2003, p. 345) Our opinion is 
on the same line: many philosophers have a powerful imagination that has 
nothing to do with science and reality.  
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our “internal assignments” tend to match up well with external events. 
Natural selection was crueller to creatures whose “assignments” were 
more haphazard. But under the right conditions, our internally generated 
qualia and the external events can be dissociated. That is what happens in 
Newsome’s microstimulation studies. (Bickle 2003, p. 337)  

 
Such results are available not only for motion but also for 
orientation, color, stereoscopic disparity and stereoscopic depth. 
(Bickle, p. 339)  
 According to the EDWs perspective, motion (and all other 
mental qualities like color, and orientation) is a property of an 
object but the mental representation of that external entity (with its 
properties that include motion) are parts of the “I”. For Bickle, 
such qualities are “computed independently within the brain and 
‘assigned’ to patterned objects in the environment”. For us, such 
qualities that correspond to the neural processes are “attached” to 
the mental representations of particular objects. All mental 
processes and entities are the results of the evolution of our species 
in a particular environment. It is not about more or less haphazard 
“assignments” during evolution, but about the correspondences 
between external environment (the macro-EW) and the mind-EW.  
 Bickle adds Llinás and Churchlands` notion of endogenesis 
claiming that “[t]he crux here is that sensory experience is not 
created by incoming signals from the world but by intrinsic, 
continuing processes of the brain (Llinás and Churchland 1996: 
x).” (p. 337) These words mirror even better the relationship 
between the mind and the brain within our perspective. In these 
conditions, it is clear that the mind, as an EW, has nothing to do 
with the “environment”, the macro-EW. However, the brain 
interacts directly with the body that has strong interactions with 
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the environment. The brain and the body are within the macro-EW 
and strongly influenced during the development of each organism 
under the evolution of species.  Unfortunately, Llinás and 
Churchland mixed notions that describe entities/processes from the 
mind-EW (“sensory experience”) with words referring to 
phenomena from the brain-EW (“processes of the brain”).  
 Silva and Bickle consider that the reductionism of 
cognition to the molecular and cellular “level” is the best solution. 
(Silva and Bickle 2009) We believe that their main idea is the key 
goal of science in general, i.e. “to explain natural phenomena by 
establishing networks of causal connections among them.” (Silva 
and Bickle 2009, p. 100, emphasized added) The paradigmatic 
example of the reductionism to molecular and cellular “level” is 
CREB function1 that determines a memory trace during training. 
The experiments on rodents (Josselyn, Silva, and their 
collaborators) show us that only a small percentage of cortical 
neurons is encoding a particular memory trace. 
 

For example, although roughly 80% of neurons in the lateral nucleus of 
the mouse amygdale receive sensory input during classical Pavlovian 
auditory fear conditioning, only about 20–30% display plasticity 
following the training phase. (Bickle 2008, p. 37)  

 
The question is what element determines which neurons 
participate to that memory trace? The researchers found that “as a 

                                                 
1 “CREB is a member of the CREB/ATF (activating transcription factor) family 
of gene transcription proteins that control the transcription of messenger RNA 
(mRNA) complementary to a strand of DNA in a variety of genes and many 
types of biological tissue. Some isoforms of CREB are transcription activators, 
turning on gene transcription; others are transcription repressors, inhibiting 
transcription.” (Silva and Bickle 2009, p. 101)  
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key causal factor the functioning of gene expression transcription 
enhancer cyclic adenosine monophosphate (cAMP)/calcium 
responsive element binding protein, or CREB (especially the α and 
δ isoforms) in individual neurons at the time of training (Han et al. 
forthcoming).” (Bickle 2008, p. 37) Very shortly, we quote some 
technical details about these experiments from Bickle (2008)  
 

- Implicated CREB in the induction of late long-term potentiation  
(L-LTP), a form of activity-driven long-lasting (hours to days, even 
weeks) increased neurotransmission efficacy at individual chemical 
synapses. (p. 38)  
 

- The CREB expression manipulation generates a specific memory 
consolidation effect. (p. 39)  
 

- CREB function in LA neurons of wild-type mice also enhanced 
auditory fear conditioning. (Han et al. forthcoming) (p. 40)  
 

Without any more technical details from molecular and cellular 
“level”, we quote Bickel's conclusion about such experiments:  

 

• Numerous previous experiments had implicated CREB functioning in 
individual neurons as a mechanism of long-term memory consolidation, 
including in lateral amygdala (LA) neurons for auditory fear 
conditioning.  
• Intervening to block CREB functioning using molecular-genetic 
techniques produces mice that cannot consolidate short-term fear 
associative memories into long-term form. 
• Intervening to increase CREB functioning at time of training in less 
than 20% of LA neurons (using HSV vector microinjection techniques) 
completely rescues long-term fear association memories in CREB-
deficient mutant mice, and increases long-term fear memories in wild-
type mice using a less-thanmaximal aversive unconditioned stimulus. 
• A fluorescent in situ hybridization study reveals that individual LA 
neurons with increased CREB functioning at time of training are 
statistically much more likely to be recruited into the neuronal memory 
trace than neighboring neurons with normal endogenous or decreased 
CREB functioning. (Bickle 2008, p. 42)  
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We can notice certain correlations between CREB function and 
long-term memory. These correlations directly reflect the 
relationships between EDWs. It is not about the brain-EW versus 
the mind-EW but about the functional properties of individual 
neurons versus the mind-EW. A neuron is a biological entity that 
interacts with its environment. Nevertheless, a neuron (a cell) has 
its “subjectivity” that corresponds to some biological elements like 
molecules (their activity) and a membrane. Even if such 
correlations are better because of the progress of technology, we 
have to be aware that, according to the EDWs perspective, long-
term and short term memory is part of the “I”. Thus, we cannot 
identify memory with some biological entities and processes. 
Obviously, CREB function of individual neurons has a great 
contribution to such correlations but it is not about the identity but 
only about correspondence between EDWs.  
 In an unpublished work, the neurobiologist Alcino Silva 
introduces four principles of “molecular and cellular mechanisms” 
in explaining cognition. (Bickle 2008, p. 43) Silva and Bickle 
developed these principles. (Silva and Bickle 2009) The first 
principle is this: 
 

Principle 1: Observation. Occurrences of the hypothesized mechanism are 
strongly correlated with occurrences of the behaviors used as experimental 
measures of the cognitive phenomenon. (Bickle 2008, p. 43)  

 
Bickle presents us certain experiments that support this principle. 
Through certain experiments, it has been observed that learning is 
accompanied by changes in synaptic plasticity of some particular 
areas of the brain. Other experiments show that these synaptic 
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changes of lateral amygdale neurons, like late-phase long-term 
potentiation (L-LTP), are correlated with memory for 
consolidation of long-term auditory fear conditioning.1 (Bickle 
2008, p. 43) L-LTP is determined by CREB function. The equation 
is as follows:  

correlated consolidates 
CREB function        --   with L-LTP      --     memory (long-term auditory fear 

conditioning)2

 
The next three principles are:  

 

Principle 2: Negative Alteration. Intervening directly to decrease activity 
of the hypothesized mechanisms must reliably decrease the behaviors 
used as experimental measures of the cognitive phenomenon. (Bickle 
2008, p. 44)  
Principle 3: Positive Alteration. Intervening directly to increase activity 
of the hypothesized mechanisms must reliably increase the behaviors 
used as experimental measures of the cognitive phenomenon. (Bickle 
2008, p. 44-45) 
Principle 4: Integration. The hypothesis that the proposed mechanisms 
are key components of the causal nexus that produces the behaviors used 
as experimental measures of the cognitive phenomenon must be 
connected up with as much experimental data as is available about both 
the hypothesized mechanism and the cognitive phenomenon. (Bickle 
2008, p. 45; more information about CREB and these four 
principles, see Silva and Bickle 2009, sections 3.2-3.6) 

 
                                                 
1 “Many studies, from the behavioral down to the molecular biological, had 
already implicated CREB function in lateral amygdala (LA) neurons as a 
molecular mechanism of long-term consolidation of auditory fear conditioning.” 
(Bickle 2008, p. 46) 
2 “Other work (by Joseph LeDoux, James McGaugh, and others) had established 
that L-LTP takes place in LA neurons during auditory fear conditioning and that 
CREB functioning occurs during the neuronal plasticity that resulted from the 
training phase of the task.” (Bickle 2008, p. 46) 



Mind, Life and Matter in the Hyperverse 
 

232 

According to Bickle, many experiments support these principles. 
(Bickle 2008) As we saw above, Silva and Bickle are interested 
mainly in “causal connections”. In this case, they try to find the 
causal connection between CREB functions and the memory 
consolidation in mammals. In order to understand these convergent 
four principles, they underline an essential difference between two 
scientific activities: “investigating causal hypotheses relating 
distinct phenomena as contrasted with articulating and 
documenting the phenomena and concepts involved in causal 
hypotheses.” (Silva and Bickle 2009, p. 100) Thus, the convergent 
four principles “speak to the practices involved in establishing 
causal hypotheses, not to the practices of articulating and 
documenting concepts and phenomena (except indirectly).” (Silva 
and Bickle 2009, p. 100, their emphasize) Silva and Bickle want to 
show that such causal connections can be proved “directly and 
experimentally”.1 (p. 101)  
 We are interested to analyze the reductionism involved by 
these four principles. Bickle announces that Principle 1 and 4 
require “higher levels”. What does Bickle understand through 
“higher levels”? In a footnote, he mentions:  
 

I don’t assume anything fancy by this term and nothing in my argument 
relies on any detailed account of ‘‘levels’’. Here I simply refer to the 
common assumption in neuroscientific practice that locates appeals to 
neural systems at a higher level than appeals to the cellular physiology of 
its component neurons, and the latter at a higher level than the molecular-
biological processes that take place around and inside of their 
membranes. (Bickle 2008 p. 47, footnote 6)  

                                                 
1 This idea is against the “inefficiencies of institutionalized science”, in 
principle, the science of cognition. (Silva and Bickle 2009, section 1.2) 
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Within the EDWs perspective, from a human being viewpoint, 
Bickle’s notion of “higher levels” implies an organizational 
threshold not an epistemological-ontological threshold.1 From a 
human viewpoint, all the physical-biological elements like 
different parts of the brain, cells and molecules, belong to the same 
EW, the macro-EW. From a human viewpoint, as a useful method, 
we can assume that we can reduce an entity to other entities if all 
entities belong to the same EW. Nevertheless, if we want to 
explain cognition through molecules and cells, we mix two EDWs. 
As we showed in Vacariu (2008), the notion of reductionism is 
meaningless when it refers to entities that belong to EDWs. The 
difference between such entities involves an epistemological-
ontological threshold. We saw in Vacariu (2008) that the physical 
entities exist only at surface, while the living entities exist as 
implicit knowledge. What is the relationship between a cell (its 
functions) and “its” molecules (and their activities)? As we saw in 
the previous chapters, there are several viewpoints: human 
viewpoint, cell’s viewpoint and molecule’s viewpoint. We saw 
above the human viewpoint. Let us analyze the cell’s and 
molecule’s viewpoints. Imagine that you are a cell. What is it like 
to be a cell?2 Similarly to the human “I”, the cell corresponds to an 
implicit knowledge and in the same time for us as observers there 
is an organizational threshold between the cell and “its” molecules 
(and their activity). So the "molecular and cellular cognition" 
presupposes:  

                                                 
1 We have to be aware that Bickle reduces not only the mind but also 
consciousness to molecular and cellular “level”. (See Bickle 2007) 
2 For “What is it like to be an electron or a planet?”, see  Vacariu (2008).  
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• An organizational threshold between nervous system, cells 
and molecules from our viewpoint; 

• An epistemological-ontological threshold from subjectivity 
of a cell viewpoint in relation with "its" molecules. (About 
these thresholds, see Vacariu 2008) 

In other words, as an implicit knowledge, the “I” of a cell is an 
EW. However, as a physical entity, a cell interacts with the 
surrounding environment. Thus, from the human viewpoint, the 
cell and its external environment belong to the macro-EW.  

We return to the idea that Principle 1 and 4 require the 
“higher levels”. Bickle emphasizes the “integration” of molecular 
and cellular information within a description that presupposes the 
neural system and the cognitive phenomena. Silva and Bickle 
claim that we have to know “where to start inserting our cellular 
and molecular interventions. The 'decomposition and localization' 
strategies of cognitive neuroscience are crucial for obtaining this 
(Bechtel and Richardson, 1993).” (Silvia and Bechtel 2009, p. 121) 
As we saw in Chapter 5, us, Bechtel’s decomposition and 
localization are just “rough approximations” to us. The molecular 
and cellular approach rejects any kind of elimination. “Molecular 
and cellular cognition needs a lot of higher level cognitive science 
and neuroscience to accomplish its potential reductions…”1 
(Bickle 2008, p. 48) It is important to emphasize that Bickle’s 
reductionism does not require any set of laws that “characterize the 
behaviors of reduced and reducing kinds in all contexts or 
circumstances. Reduction is not a logical relationship between 
                                                 
1 “Molecular and cellular cognition requires a lot of higher level cognitive 
science and neuroscience to achieve its potential reductions.” (Silva and Bickle 
2009, p. 122. See section 5.2 of their article.) 
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such laws or generalizations.” (Bickle 2008, p. 48) Moreover, it 
“does not require the reduced concepts to be characterized 
exhaustively in terms of their causes and effects (…).” (p. 48) This 
real reductionism involves two practical methods: “intervening 
causally” at molecule- and cell-levels of biological organization 
(cellular, intra-cellular molecular, molecular genetic) and “tracking 
the effects of these interventions” in living entities and their 
mechanisms. If we follow all four principles, we get this real 
reductionism in real neuroscience. (Bickle 2008, p. 48-9; Silva and 
Bickle 2009, p. 120; Bickle 2007, p. 291) From our perspective, 
Bickle is correct in rejecting the bridge laws between the reducing 
theory and the reduced theory. However, the two practical methods 
involve only very rough approximate correlations but not 
causations between entities and processes that belong to EDWs. 
Thus, his “real reductionism” is in fact a “real correspondence” 
between molecules/cells and mental states that belong to EDWs.  
 Now, let us analyze the paradigmatic paragraph from the 
first footnote that represents a thriving psychoneural reductionism” 
(Silva and Bickle 2009, p. 92)  
 

This book . . . describes how neural science is attempting to link 
molecules to mind – how proteins responsible for the activities of 
individual nerve cells are related to the complexity of neural processes. 
Today it is possible to link the molecular dynamics of individual nerve 
cells to representations of perceptual and motor acts in the brain and to 
relate these internal mechanisms to observable behavior. (2001, 3–4) 
(Kandel at all. 2001) (Bickle 2008, p. 37 or Silva and Bickle 
2009, p. 92 or Bickle 2007, p. 276; Bickle 2001, p. 469)1 

                                                 
1 Or another paragraph written by Kandel et al.: “The goal of neural science is to 
understand the mind, how we perceive, move, think, and remember. In the 
previous editions of this book we stressed that important aspects of behavior 
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Silva and Bickle’s consider that these  
 

links are based directly on experiments tying observable measures of 
psychological and cognitive concepts to neurophysiological processes 
and, most recently, molecular-biological mechanisms and pathways. 
(2009, p. 92)  

 
Can we “link” molecules to mind or can we tie “observable 
measures of psychological and cognitive concepts” to 
“neurophysiological processes” and “molecular-biological 
mechanisms”? Obviously, if both molecules and mind are in the 
unicorn-world, this relationship is just correspondence. We can 
accept “to link molecules to mind” only if “link” means 
“correspondence” between two entities that belong to the brain-
EW and the mind-EW. What does it mean “observable measures 
of psychological and cognitive concepts” for Silva and Bickle? 
From an EDWs perspective, these concepts are the “I” that is an 
“implicit knowledge” developed during the whole life. According 
to the principle of part-counterpart, the “I” corresponds to the 
entire brain and body. Therefore, it is impossible to “measure” 
exactly these cognitive concepts! Secondly, from another side, 
what does it mean the relationship between “proteins responsible 
for the individual nerve cells” and “the complexity of neural 
processes”? From the human being viewpoint, the proteins, the 
individual nerve cell and the complex neural processes are all in 
the same EW, the macro-EW or brain-EW. The difference between 

                                                                                                             
could be examined at the level of individual nerve cells. . . .[T]he approach . . . 
was for the most part framed in cell-biological terms. Now it is also possible to 
address these questions directly on the molecular level. (1991: xii; my 
emphasis)” (Bickle 2003, p. 324) 
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them is an organizational threshold. Nevertheless, from an 
individual nerve cell viewpoint, we cannot ask what it is the 
relationship between a cell and “its” proteins. The cell (the “It”) 
corresponds to an “implicit knowledge” that corresponds to the 
molecules/proteins that are responsible for the activities of that 
cell. The most credible measure we can make is on those cells that 
are the most activated for performing a particular mental function. 
 Finally, how can we “link” the molecules of individual 
nerve cells to the “representations of perceptual and motor acts in 
the brain”? The “representations of perceptual and motor acts in 
the brain” is an empty concept! From a human observer's 
viewpoint, we can “link” the molecules of cells with large (and 
“complex”) patterns of neurons and these internal mechanisms 
with the “behavior” of an organism by passing an organizational 
threshold. The molecules, neural patterns and the organism that 
shows a particular behavior are in the same EW, the macro-EW. 
Nevertheless, these large and complex neural patterns correspond 
to perceptual and motor mental states/processes. All perceptual 
and motor mental states/processes are the “I”.1 
 Before drawing our conclusion about Bickle's approach, we 
recall that his “ruthless reduction” rejects the eliminative strategy. 
Even if Bickle is aware his reductionism is against the main 
direction in the philosophy of mind (the anti-reductionism), he 
recognizes that many reductionisms from his side “even recognize 
higher-level theorizing as methodologically indispensable, both 
prior to and after an accomplished reduction (Bickle 1996; 1998: 
                                                 
1 We emphasize that many paragraphs from Kandel et all., Bickle’s articles and 
books, or other authors from “molecular and cellular” perspective can be 
interpreted in the same way.  
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ch. 4)” and “psychoneural reductionists must acknowledge that 
higher-level generalizations can have ‘strong epistemic warrant’ 
(Horgan 1993) before and after intertheoretic reductions obtain.” 
(Bickle 2003, p. 330) So, it seems that even if Bickle (as Bechtel, 
too) wants to strongly accentuate the role of molecules, cells and 
neuroscience in general in explaining cognition, he does not reject 
essential notions from psychology.  
 What is our general conclusion about the “molecular and 
cells” program on cognition? From a scientific viewpoint, it seems 
that the future research on this program can provide a viable 
alternative for finding the correspondences between particular 
mental functions and molecular and cells phenomena. Moreover, 
molecular and cells project and cognitive neuroscience are the only 
way to relate, with rough approximation, neuroscience with 
psychology. However, we doubt this scientific program will offer 
the correspondence between molecules/cells and human 
subjectivity. From the human being viewpoint, both sets of entities 
(molecules, cells and neural patterns/areas) belong to the same 
EW, the macro-EW. From the viewpoint of each set, there are at 
least two EDWs. Even if the molecular and cells reductionism is 
already a strong research direction in cognitive science, from an 
EDWs perspective, there is a problem with this approach. The 
framework is the unicorn-world, and therefore it is a mixture of 
two EDWs, the mind- and the macro-EW. As a consequence, the 
language is incorrect (essential notions require new kind of 
ontology, i.e., hyperontology) and the future results will produce 
serious problems. We have to be aware that the so wanted “causal 
connections” between molecules/cells and mind mean, in fact, a 
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very rough correspondences between these elements. Probable, the 
advantage of molecular and cell perspective is this one: 
 

When the behavioral measures of the intervened organisms are 
statistically different than those of nonintervened controls, in light of at 
least some aspects of an integration account that links the hypothesized 
cellular or molecular mechanism to the behaviors, a reduction is claimed. 
Our best causal-mechanistic explanation for the behavioral data is then 
taken to reside at the lowest level into which we can intervene and for 
which an integrative account with the behaviors exists. Molecular and 
cellular cognitivists then speak of having found “a molecular biology of 
cognition” (Bailey, Bartsch, and Kandel, 1996), a “framework for a 
molecular understanding” of a specific function (Abel et al., 1997), or of 
its “molecular basis” (see www.molcellcog.org). (Silva and Bickle 
2009, p. 120-1) 

 
This is not a “direct” reduction or a direct “link” between 
molecules/cells and mental functions but just correspondence. We 
have to eliminate from our scientific vocabulary notions like 
“levels” or to use in a proper framework, i.e. the EDWs 
perspective, expressions like “a molecular biology of cognition”.  
 
6.2 Cells and life in Kauffman’s theory of complexity 
During all previous chapters, we applied the EDWs perspective 
mainly to explain the relationship between the neurons (brain) and 
the mental states (mind) in cognitive (neuro)science. Bickle’s 
“ruthless reductionism” represents a relationship between 
cognition and cells/molecules, between cognitive science and 
biology. The main topic of biology is life of the organisms and 
cells. In this section, we will argue that from the EDWs 
perspective, we can explain the relationship between life and cells 
exactly as we made with the relationship between cognition and 

http://www.molcellcog.org/
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neurons. In this regard, we make a short analogy between two 
pairs: neurons-mind and cell-life. Neurons are nothing more than a 
particular type of cells out of the 265 different types of cells of our 
body. From the human viewpoint, the mind is an EW that 
corresponds to the brain and body, and it also corresponds to all 
the various types of cells that belong to the macro-EW. The 
similarity is that nobody can localize, spatially, cognition or life. 
An EW cannot be localized in a spatio-temporal framework, but 
only the entities/process that belong to some EDWs. Not all EDWs 
have a spatio-temporal framework for their entities. In the actual 
context of cognitive science and biology, the difference between 
mind and life is this one: if something is a living entity, it does not 
necessarily posses cognition. On the contrary, cognition 
presupposes, with necessity, life. We would like to change this 
relationship. From an EDWs perspective, we need to 
anthropomorphize the cells: each living entity has intelligence. The 
difference between the “mind” that corresponds to a cell and the 
“mind” that corresponds to a human being is only a degree. 
Human cognition presupposes much more functions than a cell or 
a primitive organism just because the first corresponds to much 
more entities/processes than the second. However, cognition and 
life have the same hyperontological status. Having this common 
status, we could really extend the EDWs perspective from 
cognition to life. Life is an EW that corresponds to a cell/an 
organism. Or accepting that the cell is the primitive entity of life, 
the life of a cell corresponds to “its” molecules. The life of a cell is 
an EW, the cell belongs to, from a human viewpoint, to the macro-
EW. If the “I” is knowledge (implicit and explicit knowledge), life 
is a kind of “implicit knowledge”. Without such implicit 
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knowledge, that is innate knowledge, even a cell would not survive 
in its environment. And this implicit knowledge represents the 
subjective unity that corresponds to a biological cell.  
 Among the present approaches of life, we choose one 
biologist: Kauffman. His efforts in the search of the “law of 
complexity” persuaded us to analyze his approach from the EDWs 
perspective. We strongly emphasize that we are not specialists on 
biology, so our application of the EDWs perspective to 
Kauffman’s approach is just the first step. We let the biologists to 
consider this possibility of application of the EDWs perspective to 
biology, in detail.  
 If we accept the existence of Bing Bang 13.7 billion years 
ago, then we have to agree with the appearance of living entities 
from the non-living matter and with the evolution of species. In the 
19th Century, Darwin elaborated his theory of evolution that has 
been largely accepted in the last century. If we analyze, from a 
human viewpoint but within the unicorn-world, the entities and 
processes that appeared after Bing Bang until our days, we assume 
a kind of continuity of evolution regarding all the classes of 
entities, from microparticle and macroparticles electrons to cell 
and animals. In other words, it is continuity between matter, life 
and cognition. The framework of such continuity is the unicorn-
world. Thus, from the EDWs perspective, we need to eliminate 
this continuity. As we eliminated the continuity between 
microparticles and macroparticles (there is no relationship between 
them), we want to eliminate the continuity between matter and life. 
Obviously, the life-EW or the mind-EW does not exist if the 
matter does not exist. Nevertheless, as we emphasized in this book 
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(see also Vacariu 2008), there is no causality between matter and 
cognition. Cognition, life and matter are EDWs so there are no 
relationships (causality or laws) between them. We perfectly agree 
it is quite difficult for everybody to understand this new 
framework, but failing to accept it determines some contradictions 
and eternal problems to remain unsolved!  
 As we saw in the previous chapters and in Vacariu (2008), 
we need to eliminate the idea of emergence: cognition does not 
emerge from neurons. The main topic of this section is life, but we 
know that it is quite difficult to define life. Everybody thinks that 
life is a physical process but life, same as cognition, does not have 
a spatio-temporal framework. In fact, we attribute life to a physical 
organism that can be localized within a spatio-temporal 
framework. Temperature is a process, too, but at least we can 
physically perceive it with the help of some sensorial mechanisms. 
Do we use some sensorial mechanism for perceiving life? No. Can 
we deduce then life is an abstract notion, not empirical? No. Then, 
what is life? It is a tautology to say that life is a property of a 
living entity. Since cognition and life have the same 
hyperontological status, we could claim that life does not emerge 
from cells exactly as cognition does not emerge from neurons. If 
live is not an entity and does not emerge from the cells, where can 
we find it? From the EDWs perspective, life corresponds to the 
cells and their activity. As we will see below, a living cell is not 
composed of non-living molecules but corresponds to them and 
their activity. Then we can assert life that corresponds to a cell or 
an organism; life, on one side, and cell/organism, on the other side, 
are or belong to EDWs. Moreover, an organism corresponds to its 
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cells and their processes or a cell corresponds to “its” molecules 
(DNA, RNA, proteins, enzymes and their chemical processes). As 
we saw during the whole book, it is a contradiction to consider that 
a cell is identical to or composed of or emerge from “its” 
molecules and their activity. There is an organizational threshold 
between the cell and “its” molecules, there is an epistemological-
ontological threshold between the cell and “its” life. (For these two 
thresholds, see Vacariu 2008) If we want to elaborate theories 
about life, in particular, or we want to eliminate important 
contradictions or to solve “unsolved” problems (pseudo-problems) 
from science and philosophy, in general, we need to eliminate 
notions like emergence, identity or composition from our scientific 
vocabulary! 
 Many researchers have tried to explain life within the 
framework of complexity. In searching for the laws of complexity, 
Kaufmann insists on one of the main principles of so wanted 
theory of complexity: “the whole is greater than the sum of its 
parts”. (1995, p. 15) As we will present below, the theory of 
complexity (that refers to the “complexity” of the unicorn-world 
and includes the combination of matter and life) is a mixture of 
EDWs. We have to recall from previous chapters that combining 
the brain and the mind is a mixture of EDWs. We underline here 
that cognition/mind and life have both the same ontological status: 
they are both EDWs than neurons and biological entities. So, if life 
is in a similar position with cognition or mind, then we cannot mix 
life with cells or organisms. Moreover, we cannot mix cells with 
matter. There are EDWs. In this context, life “of an” organism is 
not the whole that is greater than the sum of “its” cells/organs. Life 
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just corresponds to the sum of its cells and their activity. The same 
argument we have to apply for the life of a cell. A living cell is not 
composed of “its” molecules, it is not something “over and above” 
their combination, but corresponds to them. Translating “the 
whole is greater than the sum of its parts”, we get “the whole 
corresponds to ‘its’ parts”. We use commas for “its” just because 
the cells and “its” molecules belong to EDWs. There is here an 
epistemological-ontological threshold between two EDWs. 
However, we have an organizational threshold, from a human 
viewpoint, between a cell and “its” molecules, both kinds of 
entities belonging to the macro-EW.  

In this context, let us return to Kauffman. In relation with 
the above weird principle that assumes a mixture of EDWs, 
Kauffman analyzes (or at least indicates) in each of his last three 
books the article “More is different” (1972) written by his friend1, 
the Nobel laureate in physics, Philip Anderson (Kauffman 1995, 
2000, 2008) (About Anderson and the EDWs perspective, see 
Vacariu 2008) In the unicorn-world, the general principle of 
complexity presupposes the notion of “emergence” that leads to 
contradictions about the identity of entities. (Again, about the 
EDWs perspective and the notion of emergence, see Vacariu 
20082) Simply, in our framework, an entity, from its viewpoint (as 
a whole), cannot exist in the same EW with its parts. The entity is 

                                                 
1 Both Anderson and Kauffman worked at Santa Fe Institute in ‘90s. Actually 
(2008), Kauffman is the founding director of the Institute for Biocomplexity and 
Informatics and professor at the University of Calgary (Canada).  
2 Very shortly, we recall that weak emergence has to be replaced with 
organizational thresholds, while strong emergence with epistemological-
ontological threshold. (Vacariu 2008) 
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an EDW than its parts. From our viewpoint, there is an 
organizational threshold between the cell and “its” biological 
elements. The “I” is an EDW than its biological elements. 
Otherwise, we have the contradiction of the existence of the whole 
and of the parts within the same spatio-temporal framework. In 
oreder to save the existence of both pairs, the whole and the parts, 
we need to introduce the EDWs (epistemological threshold) and 
organizational threshold. The language becomes a fictitious game! 
We will continue this section only by analyzing certain notions 
from Kauffman’s approach and not presenting them 
systematically. We emphasize that almost the whole Kauffman’s 
approach can be translated within the EDWs perspective. The 
specialists in biology could do this much better than us.  

Even if Kauffman recognizes himself that he has no 
definition of life (it would presupposes the laws of complexity that 
do no exist1), let us try to grasp, very shortly, his main idea about 
life. From a cell to an organism, life emerges2. In Kauffman’s 
framework, the most important notion in explaining (not defining) 
life is the “collectively autocatalytic systems of molecules”. (1995, 
2000, 2008) Kauffman’s standard example of an autocatalytic 
system is two polymers, A and B, where each one catalyzes the 
formation of the other out of fragments of the other. A cell is the 
most primitive living entity. A cell is “a collectively autocatalytic 
whole in which DNA, RNA, the code, proteins, and metabolism 
                                                 
1 We mention that Kauffman has four candidates for the law of complexity. 
(Kauffman 2000) 
2 About emergence (strong and weak), superposition, reduction and other terms 
from philosophy of mind and cognitive science in relationship with the EDWs 
perspective, see Vacariu (2008).  
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linking the synthesis of some molecular species …. conspire to 
catalyze the entire set of reactions required for the whole cell to 
reproduce.” (2000, p. 25) We cannot reduce life to DNA or RNA 
systems alone.1 An amalgam of cells that produces life is a 
collectively autocatalytic system. In all his books, Kaufman 
underlines that life is not a property of a single molecule but a 
collective property of a system formed of many various entities 
(molecules).2 (For instance, 1995, p. 10) As a whole, life is an 
“emergent”, holistic process, while its parts are just “chemicals”. 
“Autocatalytic” processes would be the micro-forces that bind the 
microparticles. Life is not in the same EW where the molecules or 
cells are! From the EDWs perspective, the “collectively 
autocatalytic systems of molecules” and their activity correspond 
to life. Making an analogy, this sentence has to replace Kaufman’s 
verdict that “life emerges from a collectively autocatalytic system 
of atoms”. Life and “collectively autocatalytic systems of 
molecules” are or belong to EDWs. More exactly, life is an EW, 
the life-EW and the “collectively autocatalytic systems of 
molecules” belong to macro-EW. 

                                                 
1 “Each cell in your body, every free-living cell, is collectively autocatalytic. No 
DNA molecules replicate nude in free-living organisms. DNA replicates only as 
part of a complex, collectively autocatalytic network of reactions and enzymes 
in cells. No RNA molecules replicate themselves.” (1995, p. 27) 
2 Kauffman’s approach (life is based on some form of collective autocatalysis) is 
against “that a single molecular species – such as hoped-for RNA ribozyme 
polymerase that’s able to copy itself – is the basis of life.” (2008, p. 55) From an 
EDWs, it is not the quantity or quality of the entities that could product life! 
However, regarding the correspondence, Kauffman is right: life does not 
correspond to a single molecule.  
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 The essential properties of such holistic systems, the living 
entities, are reproduction and surviving. As Kauffman recognizes, 
it is still difficult to explain the “propagating organization” of 
molecules or cells that form a cell or an organism.1 (2000, xi and 
Chapter 4) So, life “at its roots, lies in the property of catalytic 
closure2 among a collection of molecular species”. (p. 27 in 1995 
but also 2000, 2008) Nevertheless, the autocatalytic molecular 
system is a process necessary, but not sufficient, for life. Such 
systems need to change matter and energy for living.3 In order to 
grasp this holistic property of cells, among other supporting 
arguments, Kauffman introduces a computer program of a network 
for mirroring the relation between life and molecules or life and 
cells. Kauffman considers that the life of a cell emerges from its 
molecules or the life of an organism emerges from its cells. The 
algorithm of the program reveals the relations (edges or “threads”) 
between some nodes (“buttons”). (1995, p. 30-1) The number of 
threads between the buttons increases in time. The main idea is 
that if the ratio of threads to buttons passes 0.5, a phase transition 
                                                 
1 “Propagating organization that builds itself and persistently ramifies in a 
nonequilibrium setting is not yet a concept we understand. We have matter, 
energy, and entropy, [‘information’ is added in other place] but no clear notion 
of propagating organization (…).” (Kauffman 2000, p. 123) Within the unicorn-
world, we have this temptation to relate all these notions but they refer to 
phenomena belonging to EDWs.  
2 “The organization achieved by the closure of catalytic tasks is similar to the 
organization achieved by the gears and escapements together with the rest of the 
idealized Carnot engine. The flow of the process is marshaled into an organized 
whole.” (Kauffman 2000, p. 62) 
3 “To understand the origin of life, I claim, we must understand the conditions that 
enabled the first emergence of such autocatalytic molecular systems. Catalysis 
alone, however, is not sufficient for life. All living systems ‘eat’: they take in 
matter and energy in order to reproduce themselves.” (Kauffman 1995, p. 27) 
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occurs and a "giant cluster" suddenly forms. (1995, p. 30) In other 
words, for a large numbers of buttons, if the ratio of threads to 
buttons increases over a threshold of 0.5, almost all buttons 
become connected. What is the analogy between the living 
cells/molecules and this network?  
 

The analogue in the origin-of-life theory will be that when a large enough 
number of reactions are catalyzed in a chemical reaction system, a vast 
web of catalyzed reactions will suddenly crystallize. Such a web, it turns 
out, is almost certainly autocatalytic – almost certainly self-sustaining, 
alive. (Kauffman 1995, p. 31)  

 
Let us analyze this analogy. At the first view, it seems to be quite 
similar to a neural network. Both are clusters are networks (units 
and weights or buttons and threads). In Kauffman’s example, the 
number of threads increases continuously, while a neural net 
usually has a constant number of links between units or nodes. 
However, the values of the weights of a neural network 
continuously changes during cycles. A scientist working with a 
neural network wants to correlate some functions of the mind with 
neurons of the brain. Kauffman wants to explain life through cells 
and their relationships. Thus, the state of neurons and their 
relationship is quite similar with that of cells and their interactions. 
In fact, we can compare at least four pairs: cells-life, organism-life, 
neurons-mind and microparticles-table. Life, mind or a table have 
a unity that is not reflected by the multiplicity of the cells, neurons 
or microparticles. Not the emergence, but the EDWs could mirror 
the pair unicity-multiplicity; otherwise we get contradictions!  
 We can draw this conclusion. From the human viewpoint, 
exactly as the neurons (or microparticles) and their interactions 
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belong to the macro-EW (respectively, micro-EW), the cells and 
their interactions belong to the same EW, the macro-EW. Mind (or 
a table) and the “correlated” cluster of neurons (respectively a 
cluster of microparticles) belong to EDWs; life and a cluster of 
cells (or molecules for a cell) belong to EDWs, too.1 For 
Kauffman, the catalytic systems “may be the natural source of the 
order. Order in organism is self-organized and spontaneous.” 
(2000, p. 2) Self-organization is an essential notion for Kauffman 
in explaining life. Self-organization refers only to internal entities 
(and their interactions) of an organism or a cell (Kauffman) or to 
the relationship between the organism and its environment (for 
instance, the dynamical system approach in cognitive science).  

What does the self-organization of the cells of an organ 
that is part of an organism mean? It is strong related to the 
“propagating organization,” a property of the “collectively 
autocatalytic” systems. There are two problems here, the same that 
we discussed above: (1) The relationship between a physical 
organism/cell and “its” cells/molecules (through organs) from the 
viewpoint of a human researcher; (2) The relationship between life 
and cells/molecules from the viewpoint of an cell/organism.  
(1) The classical mistake is to try to explain the self-organization 
of the cells in relationship with the organism “composed” by them. 
The mistake here is, again, a mixture of EDWs. An organ or an 
organism has nothing to do (causal) with “its” cells; (the brain is 

                                                 
1 “A conceptual cluster lies at the heart of the mystery. The cluster concerns the 
progressive emergence of organization in the evolution of the physical universe 
and of a biosphere. (2000, p. 83) Kauffman would be totally right situating the 
cluster in an EDW than the elements that “form” it. Cluster would mean life or 
mind that corresponds to cells or neurons.  
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not caused by “its” neurons and their activity!). We had the 
illusion that we really perceived the organism, “its” organs and 
“their” cells within the same spatio-temporal framework (the 
unicorn-world). So, nobody realized the contradiction involved by 
the existence of an organism and “its” cells within the same world, 
the unicorn-world.1 We have made a mistake in trying to find an 
explanation to the process of self-organization of cells (or 
neurons). In reality, (i.e. in the hyperverse), any organism does not 
exist in the cells-EW. The organism just corresponds to the self-
organization of “its” cell. (The same thing is applicable to the 
neurons that correspond to the mental states or the organs that 
constitute an organism!2) 
(2) The life of an organism (or a cell) does not “emerge” from “its” 
cells. We saw above that the mistake is the unicorn-world. As we 
saw in Chapter 1, the physical entities exist only at surface. The “I” 
exists as an implicit knowledge (and explicit knowledge). We can 
extend this definition to the life of a cell or an organism: the life of a 
cell is an implicit knowledge that corresponds to “its” molecules and 
their interactions. Without this “knowledge”, any living matter 
cannot be able to survive. This knowledge is not in the realm of 
biological entities but it is an EDW than the macro-EW, the world 
of biological entities. You, as human being, are alive. Imagine you 
are a cell. You, as a cell, are alive, too. Both situation require an “I” 

                                                 
1 As we can see in Vacariu (2008), the identity theory is not a correct alternative 
to the mind-brain problem. We can extend this incorrectness to the identity 
between a cell and “its” elements.  
2 We have not to confuse “levels” of analysis or organization or existence with 
EDWs. Regarding this difference, see Vacariu (2008) or Chapter 5 from this 
book.  



Gabriel Vacariu and Mihai Vacariu 
 

251 

(for humans) or an “It” (from animals to cells). What exactly does 
the “implicit knowledge” mean in such cases like cells or insects? In 
the case of a cell, it is just the correspondence between the actions 
of a cell and “its” molecules and their activities. We changed the 
notion of ontology regarding the relationship between micro- and 
macro-particles, between waves and corpuscles, between mind and 
brain. (Vacariu 2008) We need to change again the notion of 
ontology regarding the existence of the “I” for human subjectivity, 
cells, insects or animals. It is much more difficult to identify the 
viewpoints of interactions/observations for living entities like cells, 
molecules, neural patterns of activation, animals, and the human 
subjectivity. Therefore, we need to transform this rule into another 
rule for living entities. Any living entity has its own viewpoint of 
subjectivity and it cannot observe its organizational or 
epistemological-ontological parts “parts” that in reality belong to 
EDWs.  

As we saw in Chapter 1, the conglomerations of 
microparticles in the micro-EW correspond to planets in the 
macro-EW. The planets are not composed by microparticles. 
Therefore, there is no continuity between the microparticles and 
the macroparticles but they belong to EDWs. We have to apply 
the same rule to the “transformation” from the non-living to living 
entities. A living entity is not composed of the non-living entities 
and their processes. It is even meaningless to sustain such idea. A 
conglomeration of some non-living entities (being the micro- or 
the macro-entities that belong to EDWs) corresponds, in special 
conditions, to the living entities. According to the actual definition, 
the basic living entity is a cell. Similar to the relationship between 
the mind and the brain (body), there are two viewpoints for 
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answering this question: the human being and the living entity 
itself. To us, as external observers, the proteins of a cell, the cell 
itself, an insect or an animal belong all to the macro-EW. We saw 
above that the “I” (= the implicit knowledge) is an EW. So, the 
same thing has to be applied to a cell, an insect or an animal. For 
instance, the subjectivity of a cell is an “I” that is the implicit 
knowledge that corresponds to the molecules and their activity. 
The subjectivity of an insect or an animal is an “I” that is the 
implicit knowledge that corresponds to certain biological 
mechanisms. We have the “it” for the non-living entities, the “It” 
for living entities, and the “I” for subjectivity.  Because of the 
existence of “I”, the following two things are now possible: in 
particular, any corresponding living entity has survived in its 
environment and, in general, the evolution of species. The “I” 
(and even the “It”) corresponds to an amalgam of biological or 
physical elements and their functions! Any “It” or “I” is the result 
of evolution. It is important that even if the “It” is the result of the 
evolution of many “it”s (that involve special conditions of 
interactions), there is no causal relationships between these two 
sets of entities. From the viewpoint of an “It”, we can say that the 
“It” is not composed of many “it”s but corresponds (involving an 
organizational threshold, the “I” implying an epistemological-
ontological threshold) to them and their interactions. In this way, 
we have to reject the continuity of evolution from the non-living 
matter to the living matter as we have understood until now. 
Instead of this continuity, we have to introduce the notion of 
“jumps”: there are jumps from micro-particles to macroparticles, 
from non-living to the living matter, from cells to organisms. In 
principle, a “jump” means the “spontaneous” appearance of a 
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new EW. From a human viewpoint, a jump involves either an 
epistemological-ontological threshold (changing the conditions of 
observation from one EW to another), or an organizational 
threshold (changing the conditions of observation from one entity 
to its parts within the same EW). From the viewpoint of any entity 
(except the humans), these thresholds do not exist because the 
change of the conditions of interaction does not exist. The objects 
from the same class of objects exist for any entity only (that is the 
entities from the same EW) and nothing else. Therefore, we have 
to change the philosophical notion of “ontology” of the unicorn-
world into hyperontology of the EDWs. All the EDWs represent 
the hyperverse with its hyperontology. The hyperverse is an 
abstract notion because nobody can observe, simultaneously, more 
then one EW. (See Vacariu 2008)  
 We want to analyze another notion from Kauffman’s 
approach: the “autonomous agent”. 1 An “autonomous agent must 
be an autocatalytic system able to reproduce and able to perform 
one or more thermodynamic cycles.” (2000, p. 49) The order in 
organism is self-organized and spontaneous. (2000, p. 2) Without 
offering details about thermodynamic cycles (see 2000), we want 
to re-interpret the concept of “collectively autocatalytic” and 
“spontaneous” from the EDWs perspective.2 These notions refer to 
certain entities/processes that belong to EDWs. We strongly 

                                                 
1 We recall, Bechtel uses this notion with that of “decomposition” in his 
“heuristic” identity theory, too. Within the unicorn-world, this combination 
leads to contradiction! (See Chapter 5 of this book) 
2 A similar notion, “spontaneous”, we can find in Kant’s transcendental 
philosophy. This notion in relationship with the EDWs perspective is analyzed 
in Vacariu (2008).  
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emphasize that a collectively autocatalytic system (for instance, 
the system of certain cells) corresponds to the spontaneity (for 
instance life) that is another EW. It means the activity of the cells 
corresponds to life. If a living system “must first be able to strike 
an internal compromise between malleability and stability” (1995, 
p. 39, Kauffman’s italics) or between order and chaos (1995, 2000, 
2008), then, in our interpretation, the malleability is reflected by 
the cells, the interactions among them and the external 
environment, and the stability by life.1 Any living entity has an 
identity. Without this identity, a living entity would not survive. 
Usually, this property of collectively autocatalytic does not 
represent the stability. On the contrary, the collectivity represents 
malleability or movement. (See above the pair unicity-multiplicity)  
 In this context, let us return to the analogy between two 
pairs: cells-life vs. microparticles-table. Within the micro-EW of 
microparticles, we have nothing like stable. Everything is in 
motion. On the contrary, the table is stable in interactions with 
other macro-objects, i.e., a human subject or a chair. The same 
reason is available for planets and the gravity produced by them. 
The stability of some entities is given by their interactions within 
the same EW. As an exception, the stability of life or mind of a 
person or a cell is not given by the interactions with other entities. 
It is an EW given by the implicit knowledge that corresponds to 
certain amalgam of biological entities that are not at all stable. Do 
not check for stability among the self-organization of cells and 
their chemical reactions and both are or belong to EDWs! We 

                                                 
1 In parallel, the elements of the brain represent the malleability, the mind (the 
“I”) is the stability, i.e., the unity of the “I”.  
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cannot perceive, within the same EW, the order and the chaos 
because the order is life, and chaos is just certain chemical 
reactions. There is only a correspondence between the chaos and 
the order! We would need the 6th perceptual mechanism for 
perceiving life, or more exactly the unity (“synthesis” in Kantian 
terms) of life! Continuing the analogy between table-
microparticles and life-biological entities, we can say table and life 
have both an unity, while their corresponding entities and in 
movement without any unity or stability. We return to that person 
being able to perceive subjectivity like a macro-object. In this 
case, we can say that both subjectivity and biological (physical) 
elements are the results of different kinds of perception. Therefore, 
subjectivity and biological elements have the same ontological 
status; there is no dependence (emergence, supervenience, identity, 
etc.) between them. They are or belong to EDWs. 

We strongly emphasize that, from the EDWs perspective, 
Kauffman’s edge of chaos (a notion from the dynamical system 
theory) or the phase transition between chaos and order is the 
movement from one EW to another. Within the cells-EW, the 
chemical reactions remain chemical reactions that correspond to 
life. In Kauffam’s framework, we can say that there is an edge-of-
chaos between the movement of the microparticles and the 
stability of a table. In fact, as we saw above, the microparticles and 
the table belong to EDWs. It is meaningless to check for stability 
in the cells-EW (or the microparticles-EW). On the contrary, it is 
meaningless to postulate life without stability. A cell is a living 
entity, so it has the necessary stability to survive given by its 
implicit knowledge, while “its” molecules and their interactions 
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are quite chaotic. Again, we emphasize that we would need the 6th 
perceptual mechanism to perceive life as an object with its 
identity. In such cases, life would exist like an object only at 
surface constituted by its interactions with other objects. However, 
this is not possible just because life (like cognition) is an EW and 
not an entity belonging to a particular EW. 

We return to the main principle “the whole is greater than 
the parts”. In general, the whole and the parts belong to EDWs. 
We say “in general” because there are different viewpoints: the 
cell, the organism, a human observer (usually a biologist). From 
the viewpoint of a biologist, in many cases, the whole and the parts 
belong to the same EW, the macro-EW. Until now, the biologists 
have not realized that a cell and “its” molecules do not belong to 
the same world! Moreover, the life of a cell and the cell itself 
belong to EDWs. Life is an EW, the cell belongs to the macro-EW. 
For Kauffman, the autocatalytic processes are not enough for 
defining life. “Life posses deeper, still more mysterious properties 
that autocalysis we have explored in the present chapter.” (2000, p. 
47) The mystery of life or the mystery of “mind” would be similar 
with the mystery of a table (or the mystery of the gravity of a 
planet) if we, humans, were electrons!1 From an EDWs 
perspective, the “spontaneously” appearance of life or the 
“crystallization” of life2 (Kauffman 1995) in relationship with the 

                                                 
1 As Vacariu mentioned in (2008), the same alternative is for dark matter and 
dark energy. Maybe these dark phenomena correspond to certain 
entities/phenomena much greater than the galaxies that belong to another EW.  
2 “(…) in the origin-of-life theory will be that when a large enough number of 
reactions are catalyzed in a chemical reaction system, a vast web of catalyzed 
reactions will suddenly crystallize. Such a web, it turns out, is almost certainly 
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activities of the clusters of cells would be the appearance of 
another EW.1 Again, life does not “emerge” from cells but it 
corresponds to them. 
 There are many topics/ideas from Kauffman’s books (and 
approaches offered by other biologists) that can be re-interpreted 
from the EDWs perspective. We will end our analysis about 
Kauffman's approach only with few words about his notion of 
“downward causation”. As we saw in Chapter 5, downward 
causation is a wrong notion constructed within the unicorn-world. 
Kauffman considers that “the causal topology of the total system 
[collective autocatalytic systems] constraints and guides the 
behavior of its chemical constituents. These constraints, imposed 
by the system’s causal topology on the kinetics of its parts, are a 
case of “downwards causation”.  His conclusion is “the whole acts 
on the parts as much as the parts act on the whole”. (2008, p. 58) 
Obviously, we have here again a mixture of EDWs. Within the 
unicorn-world, Kauffman is constrained to incorporate this notion 
with other notions like self-organization that lead to great 
contradictions.  
 At the end, what can we say about Kauffman’s approach? 
His main notion “autocatalytic system” of cells (molecules) is 
permissible within the cells-EW (molecules-EW) and it 
corresponds to the life of an organism (or a cell). Notions like 
“complexity” and the “laws of complexity” mirror, at least 
partially, the unicorn-world. Therefore, these notions are just 

                                                                                                             
autocatalytic – almost certainly self-sustaining, alive.” (Kauffman 1995, p. 31) 
1 For Kant, our thoughts are in the same situation of spontaneously appearance! 
(See Vacariu 2008) 
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Ptolemaic epicycles. From an EDWs perspective, an EW has 
nothing complex. On the contrary, there are only epistemological 
entities and their interactions, no more or less! This idea is 
strongly related to the dispute between reductionism-
antireductionism. Kauffman is right in rejecting reductionism 
(especially in his last book in 2008), but his framework is the 
“complexity” (of living organisms). Such “complexity” represents 
a mixture of EDWs. We can see the weakness of Kauffman’s 
rejection of reductionism by analyzing one of his examples: the 
Navier-Stokes equations for the behavior of a liquid.1 These 
equations cannot be derived from quantum mechanics. (2008, p. 
17) In Vacariu (2008), it is showed that the entities/processes that 
belong to the macro-EW cannot be “reduced” to entities/processes 
from the micro-EW (or quantum-EW). With the EDWs 
perspective, we offer a philosophical (or better epistemological-
ontological) framework against any kind of reductionism-
antireductionism debate. In different places in his books, among 
other probabilities (Robert Shapiro is quoted several times), 
Kauffman inquiries about the possibility of life within the 
“known” universe full of 10^80 particles. Theoretically, the 
probability of the appearance of life within such “universe” is 
indeed extremely low. From our viewpoint, this “universe” does 
not exist so such calculations are mistakes created by human mind 
within the unicorn-world. There are only EDWs formed by the 
                                                 
1 Against Weinberg’s reductionism, Kauffman mention not only Anderson and 
Robert Laughlin (with his ontological emergence) but also the physicist Leo 
Kadanoff (with the relationship between the Navier-Stokes equations for fluid 
flow which cannot be derived from quantum mechanics – among other things). 
(Kauffman 2008, p. 24-5)  
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epistemological interactions (laws) among the epistemologically 
entities that belong to a particular EW. Making the calculations 
within the unicorn-world, the appearance of such paradoxes is 
inevitable. The existence of EDWs reduces dramatically the 
number of such possibilities. We, as living entities, are not 
“lucky”, as Kauffman believes within the unicorn-world (1995, p. 
25). Our bodies are simply entities within the macro-EW, entities 
that correspond to a membrane and a set of organs, each of these 
organs corresponding to an amalgam of cells that correspond to a 
cluster of molecules. We cannot calculate the probability between 
particles (10^80) and macro-entities or life because they belong to 
EDWs.  

Probably, this avalanche of EDWs will produce a 
complicated framework for biologists. We underline that without 
the EDWs, we will not be able to solve many problems of biology. 
We will try to solve pseudo-problems or contradictions within the 
unicorn-world. We do not assert that we explain the appearance of 
life. Moreover, we do not offer a definition of life. These problems 
will be probably solved by biologists. However, we believe that 
we offer a better framework for the biologists that will try to 
answer to such questions. 



Chapter 7 
 

Matter in the hyperverse 
 
 
  
The topics of the previous chapters of this book are about the 
relationship between the EDWs perspective and other approaches 
from (the philosophy of) cognitive science. In chapter six, Bickle’s 
ruthless reductionism (that presupposes molecules and cells) takes a 
step toward the topic of the next section (section 6.2), life. If we 
accept the Big Bang, microparticles spontaneously appeared from 
macroparticles and biological organisms that correspond to life 
spontaneously appeared from macroparticles. The method we 
applied on the topics order of the topics in the chapters is an 
analytical one, i.e., it is in the opposition with the temporal 
appearances of EDWs. We started with cognition and human 
subjectivity, we moved to life and now to matter. The last chapter is 
about matter and physics, as a discipline, studies matter. We will 
analyze certain famous controversies, paradoxes, and disputes of 
physics generated by the unicorn-world framework. We mention 
that our specialization is in philosophy of cognitive science and not 
in (philosophy of) physics. Nevertheless, we believe that the EDWs 
perspective has great applications regarding certain essential 
(pseudo)problems in physics. In this chapter, we want only to draw 
the attention of specialists in (philosophy of) physics to this 
possibility and we let them develop these applications in the future.  
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According to Smolin, the fundamental physics – “that part 
of physics concerned with discovering the laws of nature” – is in a 
crucial crisis. (Smolin 2006) We investigated this crisis not from a 
physicist’s viewpoint and not even from that of a specialist in 
philosophy of science but from a much more general one!1 The 
reason we do this is because this crisis have been created under a 
pseudo-paradigm – the unicorn-world or the existence of one 
unique ontological world. Obviously, the physicists have produced 
these disputes by working under this pseudo-paradigm.  We will 
apply this perspective to the great debates that have appeared since 
new phenomena, fields and waves, could not be explained by 
Newton’s theory. In section 7.2 and 7.3, we will scrutinize the 
problem of gravity and Newton vs. Einstein theories, the 
relationship between the general theory of relativity and quantum 
mechanics (mainly the problems of infinities produced by the 
unification of these theories), quantum gravity (the problem of 
space), black holes, and holographic principle.2 In section 7.4, we 
                                                 
1 We quote an important paragraph from Smolin that reflects the framework of 
the crisis from Physics: “The great physicists of the beginning of the 20th 
century – Einstein, Bohr, Mach, Boltzmann, Poincare, Schrodinger, Heisenberg 
– thought of theoretical physics as a philosophical endeavor. They were 
motivated by philosophical problems, and they often discussed their scientific 
problems in the light of a philosophical tradition in which they were at home. 
For them, calculations were secondary to a deepening of their conceptual 
understanding of nature. After the success of quantum mechanics in the 1920s, 
this philosophical way of doing theoretical physics gradually lost out to a more 
pragmatic, hard-nosed style of research. This is not because all the philosophical 
problems were solved: to the contrary, quantum theory introduced new 
philosophical issues, and the resulting controversy has yet to be settled.” 
(Smolin 2006)  
2 Gabriel Vacariu elaborated his theory in philosophy of mind/cognitive science, 
but it is also applied to quantum mechanics and the relationship between 
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will try to establish the philosophical foundations for rejecting the 
(super)string theory  from an EDWs perspective.1 

We introduce here a rule that complement the principles of 
the EDWs perspective. We need this rule in defining the existence 
of the non-living entities. Explaining the difference between 
objective validity and objective reality in Kant’s philosophy, 
Hanna comments on A239/B298-9 and A248/B305, writing that 
“empty concepts cannot be meaningfully applied by us either to 
noumenal objects or to objects of our sensory intuition, and in that 
sense they are ‘impossible’ – that is, impossible to use.”  (Hanna 
2001, p. 90-1) As we will present in this chapter, many paradoxes 
and great controversies appeared in science (and philosophy) when 
some concepts or principles that have been very successful in a 
particular theory available for phenomena belonging to a particular 
EW are extended to other pseudo-theories that usually relate 
phenomena belonging to EDWs. In this way, those concepts or 
principles become empty! To avoid such extensions that generate 
many paradoxes, infinities and other problems under the same 
umbrella, we introduce Kant-Hanna rule as a supplement to the 
conceptual containment and complementarity principles:  
                                                                                                             
Einstein’s general theory of relativity and quantum mechanics. (See Vacariu 
2005, 2007, and 2008) Certain essential problems have been created because of 
the unicorn-world paradigm from physics in the last 100 years. Therefore, we 
consider that we do not need to analyze all these problems in detail but only 
from a paradigmatic or even meta-paradigmatic viewpoint. This is the reason 
that in this paper, we refer only to a few books (Einstein 1992, Kaku 1994, 
Greene 1999, 2004, and Smolin 2000) and not articles. We leave the specialists 
from the history and philosophy of physics to analyze these themes in detail 
from an EDWs perspective.  
1 We emphasize here that this chapter is somehow an extension of section 6.9 
and 6.10 of Vacariu (2008). 
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Any notion/principle initially constructed within a scientific theory that 
explains very well the phenomena from a particular EW1 and that we use 
later in another theory that approaching the phenomena from another 
EW2 is, in general, an empty concept/principle. 

 
This is a general rule but it can be more easily applied to the 
theories referring to non-living entities for which there are no 
problems for identifying their status of interaction with other 
entities.  

 
7.1 Particles vs. fields (waves) 
The 19th century brought about several great disputes on particles 
and fields (electric and magnetic fields). These problems followed 
the debate regarding the nature of the light, particles or waves. 
Using elementary particles from mathematics, Newton embraced 
an atomistic view about matter: light is composed of particles. 
Huygens thought that light is a wave; the movement of the waves 
was possible because of the ether. Many problems appeared in 
understanding the light and new phenomena like electric and 
magnetic fields. In the first half of 20th Century, Einstein pointed 
out in different articles that from one side, Newton (light as 
particles) and Leibniz (Faraday, Maxwell and Hertz) (light as 
manifestation of a field) represented two scientific theories that use 
two incompatible conceptual elements! Neither theory can explain 
the notions of the other theory. (Einstein (5), p. 165 or p. 169) 
Because of the unicorn-world, we can clearly understand this 
famous scientific controversy. In fact, particles and fields belong 
to the EDWs and this is the reason for such incompatibility. As we 
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will see below, by using the field theory and the geometry of space 
and time, Einstein tried to construct a “marble” theory about the 
world. Opposite to his view, it has been the quantum theory, a 
theory of “wood” (Kaku 1993). The main problem was the 
incompatibility between particles and waves (that are produced 
through the movement of a field). As it is showed in other work 
(Vacariu 2008), this problem was generated by the mixture of 
EDWs, the particle-EW and the wave-EW.  

Let us summarize the classical steps of the development of 
quantum mechanics: Young's two-slit experiment.1 Schrödinger, 
the inventor of wave function, believed that it described the 
electrons.2 Born introduced the probability interpretation that 
became, under de Broglie’s duality of wave and particle, the 
association of the wave with a particle. Following Heisenberg’s 
uncertainty relations, Pauli proposed the wave function as the 
“probability amplitude” for the positions or momentum of the 

                                                 
1 Feynman used to say that the whole quantum mechanics can be resumed by 
analyzing Young's experiment. Evidently, within the unicorn-world, Young’s 
experiment that combines wave and particles, micro- and macro- EDWs (the 
particle, the wave, the screen and double-slit apparatus) within the unicorn-
world resumes indeed quantum mechanics. About the EDWs perspective 
applied to this experiment, see Vacariu (2008). 
2 “What was this quantity, the ‘wave function’, that Schrödinger’s equation 
described? This central puzzle remains a potent and controversial issue to this 
day... Wave functions could describe combinations of different states, so-called 
superpositons. For example, an electron could be in a superposition of several 
different locations.” (Tegmark and Wheeler 2001, p. 71) Or in Greene’s words, 
there is no consensus regarding the nature of probability waves or how a particle 
“chooses” one of its possible futures; we do not know even if the particle makes 
any selection from its possible trajectories or participates to all this possible 
futures states. (Greene 1999, p. 126) (About this topic, see Vacariu 2008, 6.9)  
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particle. Zeh supports Pauli’s idea that “the appearance of a 
definite position of an electron during an observation is a creation 
outside the laws of nature”. (Pauli in Zeh, pp. 104-5, Zeh’s 
translation and his italics)1 The last steps are Bohm’s perspective 
(both electron and wave exist) and Bell’s approach (the global 
wave function has to be regarded as real). The “entanglement” 
(according to Schrödinger, “the greatest mystery of quantum 
theory” – Zeh, p. 106) involves the “superposition” of different 
quantum states. There are two classical examples of superposition: 
the spin of a particle can be spin-up and spin-down 
simultaneously, and the superposition is of wave and corpuscle.2 
We recall Bohr's principle of complementarity: we cannot observe 
the wave and the particle using the same measurement apparatus at 
the same time. Other developments showed that the main idea of 
the quantum mechanics (Standard Model3) is that “All matter 
consists of quarks and leptons, which interact by exchanging 
different types of quanta, described by the Maxwell and Yang-

                                                 
1 Heisenberg has similarly claimed that “the particle trajectory is created by our 
act of observing it”. (Heisenberg in Zeh 2004, p. 105) 
2 About the superposition and the EDWs perspective, see again Vacariu  
(2008, 6.9).  
3 The standard Model with 3 forces: strong, weak and electromagnetic forces. 
(Kaku, p. 121-4) For strong force there are the quarks (3 colors and 6 flavors) 
and antiquarks held together by exchange of small packets of energy (gluons). 
The weak force, there are leptons (electrons, muons, the tau meson and their 
neutrino partners). The leptons interact by exchanging quanta, the W and Z 
bosons. The electromagnetic force “includes the theory of Maxwell” (electrons 
and light) “interacting with other particles.” (Kaku 1994, p. 122)  



Mind, Life and Matter in the Hyperverse 
 

266 

Mills fields.”1 (Kaku, p. 124, his italics) Different forces are 
created through the exchange of different quanta! The Yang-Mills 
fields are just a generalization of Maxwell’s electro-magnetic field. 
(Kaku 1994, p. 118)  

Furthermore, we want to analyze some quantum mechanics 
notions (from quantum mechanics) from an EDWs perspective. 
We start with Heisenberg’s principle of uncertainty, the essence of 
quantum mechanics (Greene 1999, p. 135) that is “by far the most 
controversial aspect of the theory, but one that has resisted every 
challenge in the laboratory for half a century. There is no 
experimental deviation to this rule.” (Kaku, p. 114) We will 
inquiry about an essential consequence of this principle: quantum 
fluctuations at subatomic scale (below Planck’s scale). 
Heisenberg’s principle of uncertainty is constructed within the 
unicorn-world and tells us that we cannot measure the position and 
the velocity of a particle at the same time. “Uncertainty is built 
into the wave structure of quantum mechanics and exists whether 
or not we carry out some clumsy measurement.”2 (Greene 2004, p. 
99) From our viewpoint, this principle is based on the relationship 
between a wave and a particle and therefore it is constructed on a 
mixture between two EDWs. For us, the measure of the location of 

                                                 
1 “The shift to a more pragmatic approach to physics was completed when the 
center of gravity of physics moved to the United States in the 1940s. Feynman, 
Dyson, Gell-Mann, and Oppenheimer were aware of the unsolved foundational 
problems, but they taught a style of research in which reflection on them had no 
place in research. By the time I studied physics in the 1970s, the transition was 
complete. When we students raised questions about foundational issues, we 
were told that no one understood them, but it was not productive to think about 
that. ‘Shut up and calculate’ was the mantra.” (Smolin 2006) 
2 Embracing a deterministic Universe view, Einstein claims that “I can’t believe 
that God plays dice.” (Tegmark and Wheeler 2001, p. 71) 
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an electron depends on the magnitude of “its” wave function. For 
instance, if a wave has a uniform succession of peaks and troughs 
then the particle has a definite velocity. Nevertheless, its position 
is completely undetermined. The probability (about the probability 
and a related notion – Feynman’s “sum over histories” – see 
below) of a particle’s position is to be anywhere.  

From an EDWs perspective, there is a mixture between two 
EDWs. The particle and the wave are in EDWs and if we want to 
get some information about the particle, we need to use probability 
calculus for relating the correspondence between the wave and the 
particle. From this viewpoint, the EDWs perspective is quite close 
to Bohm’s theory that follows the earlier “pilot wave” 
interpretation of de Broglie. Within this approach, particles have 
definite positions and momentum at all times. The particles have 
continuous trajectories determined by a “velocity field” and the 
initial positions and momentum of the particles are distributed 
randomly. As limited entities, we can identify the positions of 
these particles only by using the quantum mechanical probability. 
(Putnam 2005, p. 622) The superposition of the wave and the 
particles in the unicorn-world has created this infamous non-
locality.1 (About the nonlocality and entanglement, see Vacariu 
2008, 6.9)  
 From the viewpoint of a particle (its “personal identity”), 
there is no uncertainty regarding its position and impulse (speed) 
                                                 
1 In his famous book from 1935, von Neumann introduced the projection 
postulate (the collapse wave-function) that proved that hidden variables are 
impossible in quantum theory. (Whitaker 1996, p. 199) Thirty years later, Bell 
showed that von Neumann was wrong (hidden variables could exist) and the 
non-locality is real. (Whitaker, p. 256) From an EDWs perspective, there is no 
collapse and “hidden variables” would correspond, in fact, to the EDWs! (About 
non-locality and the EDWs perspective, see Vacariu 2008) 
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(or energy and time). Thus, we have to apply Heisenberg’s 
principle only from our epistemological viewpoint (created by the 
ontological limits of our conditions of observing the photons) in 
order to get certain information about the particle. This principle is 
just an epistemological tool for us even if, from our viewpoint, we 
can say that epistemology = ontology meaning that Heisenberg’s 
principle is ontologized. To get information about the micro-EW, 
we really need to mix the information regarding the wave-EW and 
the particle-EW. There are no other possibilities for us to get 
information on the particle because, due to its characteristics, the 
photon is the smallest particle that can provide information about 
either the position or speed (not both at the same time) of any 
particle. Thus, we build our physics as “Science” within the 
unicorn-world (“there are no experimental deviations to this rule”) 
but not “reality”, i.e., the EDWs. When applying Kant-Hanna rule, 
we have to avoid the transformation of an epistemological 
principle into an ontological one: we cannot extend our viewpoint 
to the viewpoint of a particle or of a planet (it would mean the 
hyperontologization of our macro-EW), as for those quantum 
fluctuations, we cannot apply Heisenberg’s principle to the nature 
of space and time. By applying this principle to the subatomic 
scale (below Planck’s scale), the physicists have postulated the 
existence of some quantum fluctuations (the non-local correlations 
– or the relationship between energy and impulse/time – require 
the fluctuations). Moreover, by avoiding Kant-Hanna rules, some 
physicists believed that even space and time have these 
fluctuations at this scale. (Smolin 2000, see below) We have again 
a kind of hyperontologization of an epistemological principle 
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available only to us as the observers of microparticles. From an 
EDWs perspective, there is no uncertainty regarding the position 
or impulse of a particle. Because of our limits, we can equalize 
epistemology to ontology in really describing for ever certain 
phenomena from the EDWs (macro and micro-EWs) and thus 
elaborating physics as science, but we cannot (definitively) replace 
for good the epistemological-ontological status of a particle or 
planet with our epistemological-ontological status of observers. 
We have to extend the question “What is it like to be a bat?” to 
“What is it like to be a particle or a planet?”1 According to the 
principle of objective reality, the planets, the microparticles and 
the human beings have the same right regarding their 
epistemological-ontological conditions of observation/interaction. 
The entities determine their interactions that constitute the 
particles.2 We emphasize that each set of entities that belongs to a 
particular EW has a particular status of interactions. We can apply 
Heisenberg’s principle when we observe a microparticle only from 
our epistemological-ontological viewpoint! At the same time, the 
conditions of interactions/observations generate our 
epistemological limits of knowledge and thus we construct our 
physics as science. Heisenberg’s principle is just an 
epistemological tool for us and we cannot define the ontological 
                                                 
1 If we replace the viewpoint of a planet with our viewpoint, gravity would not 
exist! 
2 If we apply Einstein’s special theory of relativity, we have to give up to the 
dependence of each entity on a spatio-temporal background. Each entity has its 
own spatio-temporal view depending on its speed of movement but this view 
does not institute a new-EW. The laws are the same certain conditions of 
observation are different. (See this idea many times in Greene 1999) Any EW is 
given by the corresponding entities and their interactions.  
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status of microparticles from our viewpoint but only from its 
viewpoint! The “Heisenberg’s” cut means the separation between 
the observer and the observed entity. Nevertheless, the electron 
does not “observe” (interact with) us or the classical measuring 
apparatus but only some huge amalgams of micro-particles that 
correspond to the human beings and the measuring apparatus. 
Again, imagine that you are the electron!  

We have to remember the strong debate between 
Heisenberg and Schrödinger. (For the relationship between 
Schrödinger’s theory and the EDWs perspective, see again Vacariu 
2008) According to Whitaker, for Schrödinger the electron is 
identified with the wave or density distribution or “wave-packet”. 
Moreover, Schrödinger restored the notion of continuity! In 
contrast, Heisenberg struggled for a theory of particles and 
discontinuity. (Whitaker 1996, p. 143) Within the unicorn-world, 
we can easy understand this conflict; in fact, the wave and the 
particle belong to the EDWs. The “rigidity” of the wave reflects 
the continuity.1 The equivalence of the formalisms of both theories 
(that was showed by Pauli, Schrödinger and Carl Eckhart – 
Whitaker, p. 145) indicate us, from the EDWs perspective, the 
correspondence between the wave and the particle. Between 

                                                 
1 This rigidity of the wave corresponds to the Bohr’s wholeness. According to 
the conceptual containment principle, the measured system and the measuring 
apparatus are, in Whitaker’s words, “inextricable linked” (Whitaker 1996, p. 
178). “In the EPR context, this idea is extended to the whole system consisting 
of both particles and any measuring devices involved.” (Whitaker 1996, p. 231) 
From EDWs perspective, this “wholeness” of those two particles that belong to 
the EW2 is represented by the rigidity (= indivisibility) of the wave from the 
EW1.  
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Heisenberg (particles) and Schrödinger (wave) is Bohr1 with his 
complementarity (Whitaker, p. 152-53), but all of them are 
situated within the unicorn-world and this is the reason of so many 
debates and controversies!  

We saw in Chapter 1, the influence of Bohr’s theory on the 
EDWs perspective. We want to add something important regarding 
Bohr’s approach. Whitaker considers that, for Bohr, the 
complementarity of position and momentum of a particle was the 
“fundamental example of complementarity”. (Whitaker 1996, p. 
177) The next example of complementarity is the angular 
momentum and only the last one is the duality wave-particle. (p. 
177-78) In Whitaker’s view, Bohr believed that position and 
momentum (kinematic-dynamic complementarity) are necessary 
for classical description, but it is unclear the necessity of the wave 
or the particle in the description of light and matter. “So analysis 
of complementarity should always concentrate on the kinematic-
dynamic, not on wave-particle case.” (p. 178) It is obviously that, 
within the unicorn-world, we have to concentrate on the 
kinematic-dynamic complementarity! In fact, kinematic 
corresponds to the rigidity of the wave, dynamic to the relation 
                                                 
1 In Bohm’s theory, both the particle (with precise position and momentum) and 
the wave always exist. (Whitaker 1996, p. 269) With Peter Holland’s words, we 
want to highlight here the relationship between de Broglie and Bohm: “Bohm’s 
model is essentially de Broglie’s pilot-wave theory carried to its logical 
conclusion”. (Whitaker, p. 246) Whitaker emphasize that “(...) while for Bohr 
and complementarity was the wave or the particle, for de Broglie was the wave 
and the particle.” (p. 246) Nevertheless, de Broglie and Bohm’s theories were 
constructed within the unicorn-world. We emphasize again that the relationship 
between the wave and the particle is the correspondence. Even if Bohm 
accepted the non-locality, obviously he could not explained it. (About Bohr’s 
ideas and the EDWs perspective, see Vacariu 2008) 
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between those two particles. So, inevitable, we have two EDWs!1 
Replying to the EPR thought-experiment, Bohr sustains that the 
measurement on particle 1 cannot “mechanically” disturb particle 
2. (Whitaker 1996, p. 229) Nevertheless, according to Whitaker, 
the effect of the EPR on Bohr was “quite dramatic”. The EPR 
“forced some change in Bohr’s approach from ‘disturbance’ to the 
idea, (…), of wholeness and the phenomenon.” (Idem) Again, from 
an EDWs perspective, we can much easier understand Bohr’s 
recoil to “wholeness”! In fact, this wholeness is represented by the 
rigidity of the wave from EW2 that corresponds to those two 
particles from EW1.  

We strongly emphasize that we have to avoid the extension 
of Heisenberg’s principle to the viewpoints of all ED entities (i.e., 
to hyperontologize it). In other words, we have to apply the 
conceptual containment and complementarity principles (plus 
Kant-Hanna's rule) to stop this “hyperontologization of the 
unicorn-world”. As we will see below, gravity exists for planets 
and stars (without the need of the gravitons that would relate 

                                                 
1 “Bell liked to replace the word complementarity by contradictoriness.” 
(Whitaker 1996, p. 179) Bell is correct because, within the unicorn-world, we 
have to eliminate the existence of either the wave or the particle! Searching for 
the fundamental “level” of reality (the unicorn-world), many physicists accept 
the existence of the wave and reject the existence of the particles. (Among them, 
see Penrose 2004) This position reminds us the elimination of mental states by 
the eliminative materialists (Patricia Churchland and Paul Churchland) in the 
philosophy of mind. (Against this approach, see Vacariu 2008) Obviously, from 
an EDWs perspective, we prefer to replace complementarity by correspondence! 
Bell called Borh’s complementarity one of the three romantic world views in the 
field of quantum theory. The other two romantic views are Wigner’s approach 
(Whitaker, p. 201) and de Witt’s “many worlds” interpretation. (Whitaker 1996, 
p. 282)  
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EDWs).1 Moreover, nobody can offer an ultimate clear definitive 
argument for sustaining that the field (or the wave) is more 
“elementary” than the elementary particles.2 

Further, let us introduce the interpretation from us 
perspective of Feynman’s “sum over histories”. (See again 
Vacariu 2008) In Young's experiment, when an individual electron 
(that belongs to EW1) is shot toward a double-slit apparatus, the 
screen measures the interference of two waves (that belong to 
another EW2). According to de Broglie, a wave is “associated” to 
(in fact, it corresponds to) each particle. But the photon cannot be 
split as it is possible for a wave. Then what produces the 
interference? Some physicists imagine that the electron 
“interferes” with itself, i.e., it is a kind of reconstruction of the 
interference “associated” to the wave. In Greene’s words, we are 
forced to conclude that each electron, as a particle, has certain 
characteristics of a wave. (p. 121) In our opinion, it is completely 
wrong to think that an “electron interferes with itself”! Only in the 
unicorn-world, somebody is forced to think of this idea. Within the 
unicorn-world framework, the micro-level (the “ultimate reality”) 
is indeed a very strange notion for our common sense. For 
Feynman, the electron can travel through both slits before reaching 

                                                 
1 On the same line of thinking, the mind (the “I”) has the same objective reality 
as the brain. (See Vacariu 2008) 
2 As many other scientists, following Einstein, Penrose accepts the existence of 
the field (wave) and considers the particles as appearances. (Penrose 2004) The 
existence of the “I” (that is an EW – see Vacariu 2008), the existence of gravity 
(as deformation of space-time) and the Standard Model from quantum 
mechanics support equal rights for the existence of all ED entities belonging to 
the EDWs.   
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the screen! Therefore, we have to take into account all the possible 
histories for any individual electron. “Feynman showed that each 
such history would contribute to the probability that their common 
outcome would be realized, and if these contributions were 
correctly added together, the result would agree with the total 
probability predicted by quantum mechanics.” (Greene 2004, p. 
180) So, we need to combine all possible histories “in determining 
the probability that a photon will hit the screen at one particular 
point or another.” (Greene 2004, p. 181) The electron passes not 
only through both slits but also through all possible trajectories 
from the apparatus that sent it until the screen during the same 
time! And these possible histories are infinite! Greene specifies 
that this thing seems to be crazy. (Greene 1999, p. 128) Feynman 
mentions that quantum mechanics offers an absurd description of 
nature to our common sense: because this description fits with the 
experiments, we have to accept nature exactly as it is, i.e., absurd.1 
(Greene, p. 1302) How this view fits with the classical world? 
Feynman specifies that for the classical macro-objects, all the 
trajectories cancel each other except one! We can clearly see here 
a Ptolemaic epicycle applied only to the micro-EW but not to the 
macro-EW. Again, only within the unicorn-world, Feynman had 
                                                 
1 Feynman: “I think it is safe to say that no one understands quantum mechanics. 
Do not keep saying to yourself, if you can possible avoid it, ‘But how can it be 
like that?’ because will go ‘down the drain’ into a blind alley from which 
nobody has yet escape. Nobody knows how it can be like that.” (Kaku 1993, p. 
262 from Heinz Pagels, The Cosmic Code (New York: Bantam 1982, p. 113) 
Greene continues the first sentence writing that even if Feynman said this more 
then thirty years ago, this framework is still available today! (Greene, p. 105) 
2 From Richard Feynman, QED: The Strange Theory of Light and Matter 
(Princeton: Princeton University Press, 1988) 
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correctly introduced this radical notion, the “sum over histories”.  
In reality, the wave from EW2 corresponds to the particle from 
EW1 and it is exactly this correspondence that allows Feynman to 
introduce his “sum over histories” that are infinite because the 
wave is infinite! When the apparatus fired the photon, we 
measured that particle from the EW1 that corresponds to “its” 
wave from the EW2. The screen measures the interference of the 
wave in the EW2 that corresponds to the particle from the EW1. 
Shooting the electron that belongs to the micro-EW with a 
macroscopic apparatus from the macro-EW, we measure the 
interference of the wave that belongs to another EW with another 
apparatus from the macro-EW. We insist that, at every time, a 
particle has a corresponding wave in an EDW! 
 From the EDWs perspective, we can easily understand 
another “ontologized” notion introduced by Max Born, the 
probability. The probability of an electron is calculated on the 
relationship between that particle and the “associated” wave. In 
the terms of classical quantum mechanics, the wave function 
describes all the possible states of a particle. Until it is 
measured, a particle is the sum of all possible states. The 
electron has greater probability to be found where the amplitude 
of the wave is greater. The wave-characteristic of matter implies 
that matter itself has to be described at the “fundamental level” 
under a probabilistic framework. Thus, the “ultimate reality” is 
under the jurisdiction of probability! Again, when working in 
the unicorn-world, it is perfectly normal to introduce the 
probability in explaining the status of a microparticle that 
corresponds to a wave. As limited entities using limited tools of 
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observation, we need to relate (with the help of the 
correspondences) two EDWs for acquiring knowledge about the 
particles. It is completely wrong to ontologize the notion of 
probability, i.e., to explain the status of a microparticle from our 
viewpoint!1  
 At the end of this section, we want to highlight the huge 
difference between “association” and “correspondence” 
regarding the particle and the wave. The notion of association 
requires the unicorn-world and a causal relationship between the 
particle and the wave. The “correspondence” excludes any such 
relationship just because these two entities belong to the EDWs: 
the wave does not influence the particle, in any way. When we 
observe/act on a wave in one EW, we act but not observe, at the 
same time, the particle that corresponds to the observed wave. 
In a very small part of the wave, there are certain characteristics 
that are different than in the remaining part of the wave and 
these characteristics correspond, with great probabilities, to the 
wave. Within the unicorn-world, we would have had the 
impression that these characteristics influenced somehow the 
associated particle. Nevertheless, those characteristics 
correspond to the particle but are not associated to it. Regarding 

                                                 
1 Another example of illicit extension of Heisenberg’s principle is tunneling 
barrier or quantum leaps through barriers that “has survived every experimental 
challenge. In fact, a world without tunneling is now unimaginable.” (Kaku 1994, 
p. 116) “For an electron in a box, there is a finite but small probability that the 
electron will tunnel its way through the barrier (the wall of the box) and emerge 
from the box.” See for instance, the tunnel diode: electricity cannot penetrate 
through barriers in the diode, but the wave function of these electrons can do 
this. (Kaku, p. 117) We think that this is a scientific example that illustrates the 
existence of EDWs! 
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the influence of the wave on the “associated” particle we can 
make two analogies:  
(1) Imagine that a table “influences” one of the microparticles 

from which is composed 
(2) Many people strongly believe that mind influences/produces 

brain. So, there is a strong causal relationship between these 
two entities. (Against these ideas see Vacariu 2008.) The 
same mistake is made with regard to the relationship 
between the wave and the particle. The entities belong to the 
EDWs and this explains the impossibility of finding the 
equations of the “total field” that would explain the 
particles. Again, this mistake is similar to that of trying to 
find the “equation” that explains the function of the mind 
influencing the brain and vice-versa.  

 
7.2 Gravity and Newton vs. Einstein 
Newton was aware that his theory did not offer the meaning of 
gravity. Einstein emphasizes that only by explaining the movement 
of certain phenomena in an infinite small time (differential laws) 
could Newton created his theory (Einstein (2), p. 48), and the 
notion of “material point” became fundamental for the classical 
mechanics. (Einstein (3), p. 108) Newton used total differential 
equations to explain the movement of particles. As we saw above, 
in the 19th Century there was a contradiction regarding the 
existence of particles and electro-magnetic fields. To explain these 
fields, Maxwell introduced partial differential equations. The 
difference between total and partial equations involves two 
essential notions: discontinuity vs. continuity of matter. (See 
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below) Essentially for an EDWs perspective, for Einstein, gravity 
means the deformation of space-time. He worked on Riemann’s 
route of geometrization of “nature” where force = geometry!1 “To 
Riemann, the bending or warping of space causes the appearance 
of a force. Thus forces do not really exist; what is actually 
happening is that space itself is being bent out of shape.” (Kaku 
1994, p. 91) Using Gauss, Lobachevski and Bolyai works, 
Riemann showed that the distances between all points of a surface 
of or inside an object determine the quantity of curvature: the 
greater disturbances of distances between the points of a flat form, 
the greater the curvature. (Greene 1999, p. 252) As Greene 
emphasizes, when we are closer and closer in the understanding of 
such mathematical abstract points, physics and mathematics 
become unified. (p. 253) When we try to relate the theory of 
general relativity and the quantum theory, such infinitesimal points 
create the infinities. (See below) However, to the general theory of 
relativity, Riemann’s geometry offers a very good approximation 
in considering the galaxies as points in relation with the whole 
universe. (Greene, p. 254) The gravitational force is replaced by 
curved space and time; only the massive entities (planets and stars) 
create this curvature. In this way, the particle-messenger that 
transmits the gravitational force (the graviton) is eliminated!2 

                                                 
1 Unfortunately, physicists from the string theory extend this principle creating 
the hyperspace. (See 3.3, Kaku 1993 and Greene 1999, 2004) Again, the Kant-
Hanna rule is broken!  
2 Wheeler said that mass tells to space how to deforme, space tells to mass how 
to move. (Greene, p. 90) However, many physicists (like Smolin) believe that if 
the quantum theory is applied to the gravitational waves, then the gravitons have 
to exist. (Smolin 2000, p. 188)  
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Moreover, the ontological status of any entity/interaction is 
preserved and there is no hyperontologization procedure, i.e., any 
class of entities (like photons, planets or fields) exists in a 
particular EW and each entity has its own viewpoint of 
interaction/observation and not our viewpoint! (See Vacariu 2008)   
 To support the EDWs perspective is Dyson’s hypothesis of 
denying the existence of gravitons from the end of his article. The 
EDWs perspective is supported by Dyson’s hypothesis of denying 
the existence of gravitons at the end of his article. (Dyson 2004, p. 
88-9) Most of the physicists accept that the gravitational field must 
be a quantum field with associated gravitons. Dyson remarks that 
there are no arguments (empirical or theoretical ― or even 
thought-experiments) to support this idea. The detectors can detect 
only classical gravitational waves produced by massive entities. If 
we do not even have a thought-experiment to support the quantum 
gravity, then the gravitational field is a “pure classical field” and 
gravitons do not exist. This hypothesis promotes our approach. 
Gravity is produced by massive objects and if we think that either 
a planet is “composed” of microparticles and then we have 
“microgravity” or there are “gravitons” that produce the gravity. 
However, these notions of “microgravity” and “gravitons” are 
empty notions! Gravity exists only in one EW, the world of macro-
objects. Without objects, space has no curvature1, but the 
curvature is produced only by macro-objects.2 In Hanna’s words, 

                                                 
1 “Cosmic microwave background observations show that space has almost no 
curvature.” (Tegmark 2004)   
2 The relationship between gravity and decoherence is “massiveness”. Dyson 
suggests that DeWitt (1992) explains the notion of decoherence in quantum 
cosmology very clearly: “massiveness” and not “complexity” is the key to 
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we can say that even if we can think about graviton and quantum 
gravity, it is useless to use them! In fact, pseudo-ontological 
notions are transformed into hyperontological notions. From an 
EDWs perspective, it is forbidden to use notions from the macro-
EW to explain explaining phenomena from the micro-EW.  

                                                                                                            

Even if it is very correct in the macro-EW, Einstein’s 
equation from his general theory of relativity reflects the 
domination of the unicorn-world:  

Rμν − ½ gμνR = − 8π/c2 GTμν 

where Rμν is the contracted Riemann curvature tensor, Tμν is the 
energy-momentum tensor that measures the matter-energy content. 
The equation shows that matter-energy determines the curvature of 
space-time. Einstein’s himself was not content with all the terms  
of the equation. He compares his equation to the parts of a 
building: the left part that describes the curvature of space-time is 
made of “marble” “because of its beautiful geometric structure” 
the right part is made of “wood” and it describes the matter-energy 
that is a mixture of atomic particles, atoms, rocks, trees and 
planets. (Kaku 1994, p. 98) Evidently, from an EDWs perspective, 
the mistake is the same: the introduction of all ED entities into the 

 
decoherence. (Dyson 2004, p. 77) Schrödinger’s cat, as a massive object, 
accomplishes decoherence. From an EDWs perspective, DeWitt needs to 
introduce “massiveness” to grasps the difference between micro- and macro-
EWs. However, “massiveness” is represented by the macro-objects that belong 
to an EDW rather than microparticles and we do not have any decoherence. (See 
Vacariu 2008, 6.9) This massiveness shows us that we have to apply here again 
Kant-Hanna rule: Do not transform essential concepts from successful theories 
to empty notions! 
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same “unicorn-world”. On the same page of one of Einstein’s 
articles, we can find two things:  
(a) Einstein considers that the whole mechanics of gravitation is 

reduced to solving a single system of partial differential 
equations but his theory is sufficient for the representation of 
observed phenomena of celestial mechanics. (Einstein (3), p. 
118) Thus, he limits this general theory to planets and stars.1  

(b) Einstein indicates that the energy-momentum tensor is a 
“phenomenological representation of matter” that is only an 
“imperfect substitute for a representation” that would 
correspond to all known properties. (Einstein (3), p. 118) We 
have here “matter” in general that includes atoms, trees, stars 
and so on. Obviously, even Einstein worked within the 
unicorn-world. Nevertheless, Einstein was convinced that the 
theory of general relativity does not offer to physics a complete 
and satisfactory foundation because of two elements:  
(1) The total field is composed of two parts non-logically 

connected: gravitational and electro-magnetic fields. 
(Einstein (4), p. 141) In the theory of electrical fields, the 
points have a meaning. The lines of the electric field pass 
through a point. On the contrary, in the general theory of 
relativity, we can only talk about the relationship between 
lines of fields. (Smolin, p. 34) This is another reason for 
which we cannot relate Maxwell and Einstein’s theories. H. 
A. Lorenz tried to unify Newton and Maxwell’s theories 

                                                 
1 Einstein’s grand strategy was to turn wood into marble, i.e., to give a 
completely geometric origin to matter, that is his total theory of field would 
explain the particles through a general field. (Kaku 1994, p. 99) 
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combining both types of equations (total with partial 
differential equations), i.e. the particles and the fields. But 
he had to admit finite dimensions for a particle, otherwise 
the associated electromagnetic field would be infinite! He 
was aware of these limits. (Einstein (3), p. 113, p. 169) The 
problem is that, in such cases, the theories of the field are 
full of infinities that appear just because a particle is 
“surrounded” by a field and the power of the field is greater 
if the distance to that particle is closer. If the particle is 
infinitesimal, then the power of the field would be 
infinite!1 (Smolin, p. 139) Mathematically, the problem is 
that partial differential equations for fields cannot include 
total differential equations that grasp the particles, i.e., they 
do not have “singularities”. The idea was that a singularity 
has to represent a particle in a field. Einstein underlined 
this problem in his articles many times. He spent his last 
thirty years of life tying to solve this problem through a 
“total theory of field” (extending Maxwell’s framework) 
without any singularity. Such a complete theory – that 
combines all fields, including the gravitational one – has to 

                                                 
1 Pauli, Dirac, Heisenberg, Feynman and others tried to replace the infinitesimal 
points with “bubbles” or small oscillating particles. However, such theory 
would contradict at least one of two principles: the conservation of quantum 
probability (i.e., the physical objects cannot instantaneously disappear) and the 
impossibility to pass the speed of light. (Greene 1999, p. 176) As we saw above, 
the notion of probability is just an epistemological tool for us and, more than 
this, an entity can instantaneously disappeared from one EW; we can find just 
something from another EW that would correspond to that entity. This idea is 
related to Smolin’s idea (through introducing discontinuous space-time) and 
Greene’s perspective within the string theory to stop the regression ad infinitum 
that produces the infinities. (See below )  
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contain certain equations for the total field but the particles 
have to be solutions without singularities to these 
equations. (Einstein (5), p. 189)  

                                                

(2) The general theory of relativity does not explain the atomic 
structure of the matter. This failure is related to the fact that 
this theory could not explain quantum phenomena. 
(Einstein (4), p. 141) As we saw above, since 19th Century, 
the physicists have been aware of the controversy produced 
by two elementary concepts: the particle and the field.1  

 
7.3 Other problematic notions from physics  
After the appearance of the two main theories from physics, the 
quantum mechanics and the general theory of relativity, the new 
question is how we can explain one world with two scientific 
fundamental theories? According to Greene, because of the 
enormous experimental success of the Standard Model from 
quantum mechanics in explaining those three forces and their 
related fields, physicists have been looking for a quantum theory 
of field for gravitational force. Such research would require the 
acceptance of the existence of graviton. (Greene, p. 144) This is 
the context that generated essential problems in physics. We have 
to remember that in quantum mechanics, as in Newton’s theory, 

 
1 Einstein hoped that this “embarrassing dualism” can be eliminated by a “total 
field theory” that would involve the derivation of material points and the 
equations of the movement of particles from the field equations. (Einstein (5), p. 
169) In special theory of relativity, the physical reality is described through a 
continuous spatial functions and this is the reason that it is difficult to accept the 
material points within the calculation of fundamental field theory. (p. 180) We 
have to remember that the special theory of relativity is an extension of the 
Maxwell’s partial differential equations that reflects the continuity of space.  
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we have infinitesimal (mathematical) points. “But whenever 
physicists tried to perform simple calculations to calculate 
quantum corrections to Newton’s and Einstein’s law of gravity 
they found that the result is infinite, which is useless.” (Kaku 
1994, p. 138) In fact, the usual renormalization rules do not work 
for applying them to the theory of quantum gravity.1 (Kaku, p. 
140) When we replace the photon with the graviton, the 
gravitational force is centered in one single point and the results 
are infinites. An essential concept to quantum theory is Riemann’s 
mathematical point (Greene 1999, p. 253), but the string theory 
(with strings as the smallest entities in the universe) and Smolin’s 
theory of quantum gravity (with his discontinuity of space) try to 
avoid the regression ad infinitum that produces the infinites. In 
footnote 37, Greene mentions that during the development of the 
quantum theory of those three forces, the results of the calculations 
were infinite. Later, the physicists introduced the renormalization. 
The infinities from quantum mechanics were eliminated by  
‘t Hooft2, but nobody could eliminate the infinites regarding 
                                                 
1 “A theory of quantum gravity in the sense of a direct implementation of 
gravity into the quantization program of quantum field theory seems to lead 
unavoidably to nonrenormalizability, caused by the self-interaction of the 
gravitons, or the non-linearity of general relativity respectively. This should be 
no great surprise, because it will hardly be possible to quantize gravity – in 
general relativity identified with the metrics of dynamical Riemannian geometry 
– on the flat, static Minkowski background spacetime of quantum field theory. 
Such a procedure will certainly not lead to the desired result. The idea of a 
quantization of dynamical spacetime (gravity) on the static background 
spacetime of quantum field theory means simply a conceptual contradiction.” 
(Heinrich 2006, footnote 2, pp. 2-3) 
2 For describing the interactions between two particles, we applied the 
perturbation theory. Feynman diagrams describe such interactions showing that 
a quantum is changed between, for instance, an electron and a neutrino. There 
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quantum gravity. It has not been possible to renormalize those 
infinites that appear when we try to combine the theories of 
general relativity and quantum mechanics. (See Kaku, pp. 138-9) 
In this context, the question that arises is why it has been necessary 
to combine those two essential theories? Even if these two theories 
can explain different “aspects” of one world, in extreme conditions 
during Planck’s time, the density and energy of the universe were 
so great that physicists thought that we had to unify these two 
theories. From an EDWs perspective, we can say that, in Plank’s 
time, there was one EW with totally different entities/laws that 
appeared later in the micro and macro-EWs. So, the unification of 
those two theories seems to be a mistake! Greene emphasizes that 
physicists have recently realized that the infinite results are a 
signal that a theory is used beyond its limits of applicability! 
(Greene 1999, p. 414) From our viewpoint, the application of a 
theory beyond its limits of applicability means the application of 
that theory in an EDW than in which the theory was initially 
created! Moreover, from an EDWs perspective, we do not have 
any regression ad infinitum (infinite small dimensions) because by 
changing our conditions of observation we change the EWs.  

Somebody can ask how many EDWs are. We emphasizes 
that the answer embraces a pragmatic and empirical viewpoint and 
it excludes a theoretical, abstract (mathematical) one: from the 
                                                                                                             
were necessary some small corrections (or some loops to Feyman diagrams). In 
the first period, the calculations of quantum corrections instead of being small 
were infinite. The physicists introduced renormalization procedure to cancel 
these infinities. Nevertheless, the Yang-Mills field was too complicated for 
renormalization. Twenty years after the appearance of Yang-Milss field, ‘t 
Hooft demonstrated that the infinities of loop graphs (in Feynman diagrams) can 
be canceled. (Kaku 1994, pp. 119-120)  
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human being viewpoint, only a few. Nevertheless, as we 
emphasize during the whole book, we are not the only observers, 
so the number of EDWs increases a lot. We remind you that we 
replaced observations with interactions, so the EDWs are given by 
interactions between ED entities. This framework shows us a great 
difference between the mathematical, idealistic framework (with 
its infinities) and the EDWs framework! Regarding our 
observational viewpoint, the divisibility ad infinitum of a 
distance/object (from only a mathematical viewpoint) is replaced 
with the movement of our observations from one EW to another. 
The main problem here has been the partition and the difference 
between organizational and epistemological-ontological thresholds 
(section 2). When we divide a particle/distance that belongs to an 
EW and we pass an epistemological-ontological threshold, we 
change that EW and our observation offers us information from 
another EW! Passing an organizational threshold, we get 
information about the organizational parts of that object/distance 
that belongs to the same EW1. At one moment, in our partition, but 
only if we pass an epistemological-epistemological threshold, we 
observe entities and their interactions from another EW2. The 
entities/distances that exist in the EW1 do not exist in the EW2! 
Nothing disappears from the EW1. 

 On the same line, we introduce some comments about 
quantum gravity1 (loop quantum gravity, relational quantum 

                                                 
1 “Perhaps the problems of unification and quantum gravity are entangled with 
the foundational problems of quantum theory, as Roger Penrose and Gerard 
t'Hooft think. If they are right, thousands of theorists who ignore the 
foundational problems have been wasting their time.” (Smolin 2006) 



Gabriel Vacariu and Mihai Vacariu 
 

287 

theory (Smolin 2000) or “wistor theory, causal set models, 
dynamical triangulation models, and loop quantum gravity” 
(Smolin 2006). In this theory, the mistake is once again the 
unification of Einstein’s general theory of relativity with quantum 
mechanics, i.e., the mixture of two EDWs. Smolin considers that a 
quantum gravity theory has to combine Einstein’s notions of space 
and time with the relationship between the observer and the 
observed system (quantum mechanics). (Smolin, p. 13) From our 
perspective, we will analyze some ideas from Smolin (2000) that 
are necessary for applying quantum mechanics to cosmology.  
  

(a) The quantum cosmology has to be a theory of information 
changed among subsystems of the universe (p. 210); the 
cosmological logic is intrinsically dependent on the observation 
because each observer observes a part of the world. (p. 42) We 
know that there are EDWs but there is no exchange of information 
between them. Nevertheless, we can find some correspondences 
that “relate” data to information from two EDWs.  
 

(b) There are many observers but one world. (Smolin 2000, the 
title of Cap. 3); there is a kind of pluralistic version of quantum 
cosmology with only one universe; there are different 
mathematical descriptions that correspond to what different 
observers can see. (p. 63) This “cosmological pluralism” has to be 
replaced with the EDWs (that have different mathematical 
descriptions). Otherwise, in the unicorn-world, we cannot solve 
those serious contradictions and paradoxes.1 According to Smolin, 

                                                 
1 Smolin believes that his theory solves the superposition paradox from quantum 
mechanics. Nevertheless, the superposition paradox (and many other paradoxes 
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an observer makes a quantum description always referring to a part 
of the world, even if the observer remains outside of that part. 
Nobody can see the whole Universe, so each description is 
incomplete. From an EDWs perspective, it is not about parts of the 
“world” but about EDWs and organizational and epistemological-
ontological thresholds.  
 

(c) Space is an aspect of the relations between things/objects (p. 28); 
the context is an essential notion in the relational quantum theory 
(Crane, Rovell, Smolin). (p. 62); the property of each part is 
determined by the relations with the other parts of the world (p. 81) 
and the universe is a network of relations between processes but not 
objects. Each entity from a network is the partial result of relations 
with other entities. (p. 213) From our viewpoint, we know that each 
entity is constituted by the interactions with other entities from the 
same EW. The context is an EW, or more exactly, the constitutive 
interactions of that entity with others entities. If Chris Isham 
considers that the context offers us the definition of “is”1 (Smolin, 
p. 59), from our viewpoint, this definition involves a double-
relationship between entities and interactions: the entities determine 
the interactions, the interactions constitute the entities. Again, 
Smolin considers that nothing can exist outside the universe 
(Smolin, p. 27), i.e., outside the unicorn-world! In Smolin’s 
universe, only processes exist and no objects. (p. 63) However, with 

                                                                                                             
from science and philosophy) cannot be solved with the help of “observing 
different parts of the same world” because of the contradictions that appear 
within the unicorn-world. Two entities cannot exist at the same space and time. 
The EDWs resolve much logically this and other paradoxes. (See Vacariu 2008) 
1 The theory of topes (Butterfield) inserts the dependence of context into 
mathematics. (Smolin, p. 61) 
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what kind of processes do we replace, for instance, the photons (that 
have no age after the Big Bang) or the planets that produce their 
gravity? Maybe with certain wave-processes in which both the 
particles and the gravity of the planets are just appearances! 
 

(d) Regarding black holes, we are interested in the relationship 
between entropy, information, black holes, atoms, and classical 
view of the world. Smolin emphasizes something essential for the 
EDWs: trying to find the significances of temperature and entropy 
produced the discovery of atoms, the temperature and entropy of 
radiation produced the discovery of quanta. The analogy tries to 
find the significance of temperature and entropy of a black hole 
that leads Smolin to believe in the atomic structure of space and 
time. (p. 123) In order to avoid the violation of the second law of 
thermodynamics (the entropy cannot decrease), there has to be an 
equilibrium between two very different things: the entropy of 
atoms/photons outside the black hole and the entropy of the black 
hole itself.1 (p. 124) Thus, we have to relate somehow two very 
different things. From an EDWs perspective, the entropy 
(information) from outside a black hole only corresponds to the 
atoms. It seems that the entropy of a black hole has nothing to do 
with atoms or information. It is a measure of a quantity related to 
the geometry of space and time, being proportional to the 
horizontal area of black hole. (Smolin, p. 124) Moreover, quantum 
gravity needs to explain black holes singularities where the density 

                                                 
1 Greene considers that Hawking realized a partial fusion between general 
theory of relativity and quantum mechanics from which we can find the numeric 
value of entropy of a black hole, but it did not offer information about the 
microscopic significance. (1999, p. 255)   
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of matter and the intensity of gravitational field are infinite. There 
are some speculations according to which the quantum effects will 
eliminate the singularities: by using techniques of approximation 
in which the matter that forms the black hole is analyzed from a 
quantum viewpoint and the geometry of space and time is studied 
in a classic way.  

To solve these problems, we can make an analogy between 
a simple table and a black hole in an EDWs perspective. Using a 
tool of observation (our eyes), we observe a table that belongs to 
the macro-EW. Using a telescope, we can indirectly observe a 
black hole. Its horizon is a characteristic of a massive entity that 
belongs to the macro-EW. Using a microscope, we observe the 
atomic structure that corresponds to a table. From our calculation 
(Einstein’s general theory of relativity applied beyond its limits), 
we deduce the existence of the singularity of a black hole. We try 
to apply the quantum gravity because the density of the matter is 
infinite. The analogy is thus complete. From an EDWs 
perspective, we do not need to establish any equilibrium between 
two different entities.1 Such equilibrium would require the 
unicorn-world framework! Now we can understand much easier 
the above speculation for the elimination of singularities (i.e., the 
infinites): the analysis of matter using the quantum theory means 
                                                 
1 Greene suggests that Beckenstein was not only right with his analogy between 
the physical laws of black holes and the laws of thermodynamics. Hawking 
showed that it is about an identity and not only an analogy. Black holes have 
entropy and temperature. “And gravitational laws of black holes are nothing 
more than a reinterpretation of the thermodynamics laws within a very exotic 
gravitational context.” (Greene 1999, p. 354) Here it is something like making 
an identity between brain and mind within the unicorn-world! Against the 
identity theory from an EDWs perspective, see Vacariu (2005, 2008).  
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that this matter belongs to the micro-EW, while the fact that the 
geometry of space and time is studied from a classical viewpoint 
means that these characteristics refer to the macro-EW. In fact, 
working in the unicorn-world and mixing two EDWs, the scientists 
have created a pseudo-problem! The horizon of a black hole does 
not exist in the micro-EW (the horizon does not interact with 
microparticles): we cannot observe an horizon with an electronic 
microscope but only a microscopic spatio-temporal structure that 
corresponds to that horizon. And vice-versa: we cannot observe 
completely a singularity with a telescope. The horizon and, if they 
exist, the singularities are both in EDWs.   

In order to avoid Riemann’s geometry with its 
mathematical points that produce the infinities, Smolin introduces 
the discontinuity of space in his theory of quantum gravity. 
According to Bekenstein’s margin (limit), the entropy (= 
information) is proportional to the horizontal area that is limited.1 
On the contrary, the continuity of space would involve infinite 
information that contradicts Bekenstein’s margin. Thus, the space 
cannot be continuously. From our perspective, the continuity of 
space would not involve an infinite amount of information. 
Bekenstein’s margin is available for a macro-entity (the area of a 
horizon) that belongs to the macro-EW. When analyzing smaller 
and smaller areas, we do not admit a regression ad infinitum 

                                                 
1 Bekenstein’s margin is related to Einstein’s theory because the margin is a 
consequence of Einstein’s equations. But Jacobson showed that these equations 
can be deduced from the thermodynamic laws and Bekenstein’s margin. 
(Smolin 2000, p. 208)  
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(infinite small dimensions1) because we change our observations 
from one EW to another! Therefore, we can re-interpret 
Bekenstein’s margin: any EW has certain limits of information 
given by the existence of constitutive interactions. The dichotomy 
on continuum-discontinuum space is replaced by the existence of 
EDWs. The discrete space-time produced by quantum fluctuations 
below Planck’s scale is just a simple Ptolemaic epicycle required 
by the unicorn-world.  

The loop quantum gravity theory implies an atomic structure 
of space (Smolin, p. 125) that avoids the quantum fluctuations. This 
idea is in contradiction with Smolin’s framework. If the relations 
between objects produce the space, then we have to define the 
objects and then the space. Why to define the space a priori? We 
have to recall that the fields (waves) and particles belong to the 
EDWs. In this way, we stop that regress ad infinitum that produces 
the infinities. Smolin enumerates two ways to avoid these infinities: 

                                                 
1 As Vacariu mentioned in (2008), the same alternative is for dark matter and 
dark energy. These dark phenomena correspond to certain entities/phenomena 
that belong to another EW. We see only the phenomena that correspond to such 
entities/processes. We leave the physicists trying to grasp the possible 
phenomena that correspond to what we call “dark matter and energy”, a very hot 
actual Ptolemaic epicycle. The helpful analogy is the nonlocality from quantum 
mechanics that is a problem because of inserting within the unicorn-world both 
the waves and the particles. Within the unicorn-world, because of the 
“nonlocality”, Einstein’s principle of light has been under question by some 
physicist. In Vacariu (2008), it is showed that the principle is correct, only the 
correspondence between the particles and the wave represents the nonlocality. 
So, the certain correspondences can reflect phenomena that seem to ignore well 
accepted physical laws. Identifying to which EDWs belong to those phenomena 
and their correspondences, we avoid contradicting such laws. The question is 
“What phenomena from an EW correspond to the galaxies and their increasing 
speed that belong to the macro-EW?”  
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to give up the continuity of space or to accept a kind of dualism 
(fields and particles, fields and loops, or fields and strings) of nature. 
(p. 139) Both ways require the existence of EDWs and not aspects 
or parts of the same universe!1 Under Einstein’s umbrella, Smolin 
thinks that the field theory has to explain the particles. (p. 139) As 
we saw above, the field theory is full of infinities and Smolin 
believes that this is the main reason for which we have to give up 
the continuity of space.2 (p. 139) In this way, we can eliminate the 
infinities! Introducing Wilson and Polyakov loops, Smolin 
considers that these loops define the space. The quantum geometry 
becomes discontinuous. The loop quantum theory of gravity 
requires a discontinuous quantum geometry. (p. 158) In the unicorn-
world, there are certain pseudo-alternatives for eliminating these old 
and infamous mathematical infinities.  
 From an EDWs perspective, we can avoid infinities. An 
EW is a particular set of epistemologically different entities and 
their interactions. Obviously, except for the mind-EW, there is a 
space between all physical entities. The strong dispute between 
Newton and Einstein regarding the nature of space and time is well 
known. According to Einstein, we have to reject the Newtonian 
absolute space and time. Space and time exist only in Leibniz’s 

                                                 
1 “A one-sentence comparison would hold that string theorists start with the 
small (quantum theory) and move to embrace the large (gravity), while 
adherents of loop quantum gravity start with the large (gravity) and move to 
embrace the small (quantum theory).” (Greene 2004, p. 489) We can see here 
again the efforts of trying to relate the EDWs.   
2 Again Einstein: Heisenberg’s principle describes nature through a pure 
algebraic method that eliminates continuous functions from physics! (Einstein 
(3), p. 125)  
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style, as the relationships between entities. From an EDWs 
perspective, there is no absolute EW. Certainly, there is a 
chronological order reading the appearance of some EDWs (micro-
EW before macro-EW, both being physical-EWs; physical-EDWs 
before the “I”-EW but, and according to the principle of objective 
reality, all EDWs have the same objective reality. If there is no 
absolute-EW, there is no absolute space and time.1 Moreover, each 
framework of space and time has to be included in a particular 
EW. There is no space and time without a set of epistemologically 
different entities and their interactions that belong to a particular 
EW. In this context, how can we avoid the infinities? Let us take 
the example of micro-infinity. We have a table that belongs to the 
macro-EW. We split it in thousands of parts. We are still in the 
same EW, the macro-EW. Continuing to split the table, we pass 
from the macro-EW to micro-EW. The table will not exist in the 
macro-EW; there shall be only certain microparticles that belong 
to the micro-EW. We avoid the infinity of splitting the table 
through the existence of EDWs. The infinity of space does not 
exist just because of the existence of EDWs. Moreover, the 
creation of EDWs is impeded by the existence of 
epistemologically different entities. Where we do not have entities, 
we do not have EW and therefore we do not have space at all. It is 
meaningless to talk about space where we do not have entities. 
Similarly, we have to avoid the infinity of time and all other 

                                                 
1 We have to take into account Einstein’s relativity given by the motion of 
observer, being this observer a living or a non-living entity. In this way, we 
multiply again the EDWs; we have to remember we are not the only observers!  
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(mathematical) infinities. Because we are limited entities, the 
infinite does not exist. It is just a human mind creation.  
 

(e) Another notion strongly related to us perspective is the 
holographic principle. A hologram means the reproduction of a 
tridimensional visual image onto a bidimensional screen. Working 
within the unicorn-world, the physicists have invented quite 
interesting Ptolemaic epicycles for solving different 
problems/paradoxes of quantum theory. (See Vacariu 2008) One 
of the last such Ptolemaic epicycle seems to be the holographic 
principle (initiated by ‘t Hooft and developed by Susskind – based 
on the work of Crane, Rovelli, Smolin and Markopoulou – Smolin 
2000, p. 210),  mentioned by Greene in one of the last footnotes 
(139) but analyzed in detail by Smolin (2000, Chapter 12, pp. 203-
214). Susskind and ‘t Hooft suggest that all physical events would 
have an encoded form given by equations defined onto a space 
with less dimensions. We have to remember that the entropy of a 
black hole is determined by the area of the surface and not by the 
volume of the horizon of events. Therefore, the entropy and 
information of a black hole are encoded into the data of the 
bidimensional surface area. The horizon of the events of a black 
hole would act as a hologram containing the whole information on 
the tridimensional area inside of a black hole. Susskind and ‘t 
Hooft generalized this idea to the whole universe.1 
                                                 
1 Some physicists consider that the string theory incorporates this principle. 
More than this, they believe that the holographic principle can lead to the 3rd 
revolution of the superstring theory! (Greene 1999, p. 428, footnote 139) In 
2004, Greene even compares the relationship between the holograms and the 
things with Plato’s ideas and the appearances. “The shadows – the things that 
are flattened out and hence live on a lower-dimensional surface – are real, 
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This principle was inspired by Bekenstein’s margin: the 
quantity of information of a physical Object is proportional to the 
area of that object and not to its volume. (Smolin 2000, p. 206) 
According to Smolin, this principle has two alternatives: strong and 
weak. The strong alternative: from an analogy with the relationship 
between the screen of a computer and an object inside the memory 
of a computer, we can think that all information we can get 
regarding that object is from the area of the screen (that is finite) and 
not from the object itself. Bekenstein’s margin tells us that  

Information ‹ ¼ area of the screen 
The observer can interact only with the screen but not with the 
object. However, the information sent by the observer to the screen 
reaches somehow the object. The pixels of the screen provide us 
the whole information. The strong principle is this one: the world 
is constructed such that the description of each physical object is 
given by the screen of an imaginative computer. From our 
perspective, the relationship between the object, the screen and the 
observer is given by the EDWs! For instance, a table corresponds 
to a network of microparticles and the surface of that table is the 
screen for that network.  

The weak alternative is more interesting to our perspective: 
the world is not made of objects but of Screens. Such screens 
represent the world! The only things that exist are such 
representations through which “a set of events from the history of 

                                                                                                             
while what seem to be the more richly structured, higher-dimensional entities 
(us; the world around us) are evanescent projections of the shadows.” (p. 485) 
For more details about and support on the holographic principle, see Greene 
2004, p. 482-5. 
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the universe receives information about the other parts of the 
world.” (Smolin, p. 212) In Smolin’s framework, in such world, 
there are only processes. The area of a screen is just the capacity of 
that area to transmit information. Therefore, space is nothing more 
than different channels of communication that allow information 
to pass from one observer to another. Geometry is a measure of the 
capacities of these screens to transmit information. By measuring 
the flux of information in the universe, the observers get the 
geometrical quantities (like the areas of surfaces). (p. 213) In this 
way, the world is a network of holograms, each containing encoded 
information about other holograms. The world is a network of 
relationships that involve nothing else than information. “Each 
element from the network is nothing else than a partial result of the 
relationship among the other elements.” The history of the universe 
is nothing but a flow of information.1 (p. 213) 
 We saw at point (d) that some paradoxes regarding the 
black holes have appeared just because of the mixture of two 
EDWs. Even if the holographic principle is quite close to the 
EDWs perspective, we can find here the same mistakes. We can 
get information about one EW analyzing the very approximate 
correspondence between entities/processes from another EW. 
Moreover, the “world” is not a network of holograms; the 
hyperworld is the sum of EDWs, but we have to remember that the 
hyperworld is an abstract notion. The EDWs exist without any 

                                                 
1 At the end of Chapter 12, Smolin emphasizes that this principle is a new and 
very controversial one. Even if this principle is a consequence of Einstein’s 
general theory and quantum mechanics, it is possible the relationship to be vice-
versa! (Smolin 2000, p. 205) 
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relations or communications between them: it is meaningless to 
check for such relations! Changing the conditions of observation, 
only human beings can find certain correspondences among 
entities and their interactions from the EDWs. The “universe” is 
not a “flux of information” but only these EDWs that exist even if 
we cannot get complete information about them! 
  

(f) Reductionism vs. emergence 
In the last 15 years it has been a strong debate between 
reductionism and emergence. The standard view of reductionism, a 
position accepted by most of the physicists, is that all entities and 
processes in the universe can be explained by a “theory of 
everything”. Any level of reality can be reduced to the ultimate 
level of reality, somewhere at the sub-quantum level. Nevertheless, 
since the middle of ’90s, we can notice more and more physicists 
adopting an anti-reductionist position. For instance, Laughlin and 
Pines claim that the book of John Horgan, “The End of Science” 
should be called “The End of Reductionism” (Laughlin and Pines 
2000 in Bedau and Humphrey 2008, p. 265). As everybody 
recognizes, the first essential movement against reductionism in 
physics, in particular, and science, in general, was made by the 
Nobel laureate in physics P.W. Anderson, paradoxically with a 
very short article in 1972.1 Following directly Anderson’s route, 
Laughlin and Pines indicate that there are many “emergent 
physical phenomena” (not the “ordinary matter” but the “quantum 

                                                 
1 Regarding the relationship between Anderson’s position and EDWs, see 
Vacariu (2008) where is mentioned that the next important step toward anti-
reductionism is made by Fodor in 1974.    
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protectorate”1) coordinated by “higher organizing principles”, 
these phenomena being insensitive to microscopic entities and 
processes. (Laughlin and Pines 2000 in 2008, p. 261) They offer 
many examples of such phenomena: the crystalline state like  
 

the Landau fermi liquid, the state of matter represented by conventional 
metals and normal 3He (18). Landau realized that the existence of well-
defined fermionic quasiparticles at a fermi surface was a universal 
property of such systems independent of microscopic details, and he 
eventually abstracted this to the more general idea that low-energy 
elementary excitation spectra were generic and characteristic of distinct 
stable states of matter. (p. 261)  

 
Other examples: the “superfluidity in Bose liquids such as 4He and 
the newly discovered atomic condensates, superconductivity, band 
insulation, ferromagnetism, antiferromagnetism, and the quantum 
Hall states.” (p. 261)  
 

The low-energy excited quantum states of these systems are particles in 
exactly the same sense that the electron in the vacuum of quantum 
electrodynamics is a particle: They carry momentum, energy, spin, and 
charge, scatter off one another according to simple rules, obey fermi or 
bose statistics depending on their nature… Yet they are not elementary, 
and, as in the case of sound, simply do not exist outside the context of the 
stable state of matter in which they live. These quantum protectorates, 
with their associated emergent behavior, provide us with explicit 
demonstrations that the underlying microscopic theory can easily have no 
measurable consequences whatsoever at low energies. (pp. 261-2) 

 
From quantum level, Laughlin and Pines move to the entire 
universe:  
 
                                                 
1 “In general it took a long time to establish that there really were higher 
organizing principles leading to quantum protectorates.” (Laughlin and Pines 
2000 in 2008, p. 263) 
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The vacuum of space-time has a number of properties (relativity, 
renormalizability, gauge forces, fractional quantum numbers) that ordinary 
matter does not possess, and this state of affairs is alleged to be something 
extraordinary distinguishing the matter making up the universe from the 
matter we see in the laboratory. But this is incorrect. It has been known 
since the early 1970s that renormalizability is an emergent property of 
ordinary matter either in stable quantum phases, such as the 
superconducting state, or at particular zero-temperature phase transitions 
between such states called quantum critical points (29, 30). In either case 
the low-energy excitation spectrum becomes more and more generic and 
less and less sensitive to microscopic details as the energy scale of the 
measurement is lowered, until in the extreme limit of low energy all 
evidence of the microscopic equations vanishes away. (p. 262) 

 
We underline that we really do not need to investigate low-energy 
quantum states or the vacuum of space-time to realize the 
existence of EDWs. Moreover, the “ordinary matter” does not 
exist. We can see that Laughlin and Pines work, as everybody, 
within the unicorn-world framework. Nevertheless, their 
arguments for the existence of “emergent physical phenomena” 
request for the framework of EDWs. Laughlin and Pines claim that 
“What do we learn from a closer examination of quantum and 
classical protectorates? First, that these are governed by emergent 
rules.” (p. 263), we can answer “These are EDWs”!  
 Emergence involves either an observer or it is an “intrinsic” 
one. This means that “those patterns take on their ‘newness’ with 
respect to other structures in the underlying system.” (Crutchfield 
1999) Indeed, the “closure of ‘newness’ evaluation pushes the 
observer inside the system”, but the same thing pushes us to 
eliminate the entities/processes from which the ‘newness’ emerge. 
The ‘newness’ and the basic entities cannot exist both within the 
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same spatial-temporal framework.1 We end up this section with a 
paragraph containing Laughlin and Pines’ final message: 
 

The fact that the essential role played by higher organizing principles in 
determining emergent behaviour continues to be disavowed by so many 
physical scientists is a poignant comment on the nature of modern 
science. To solid-state physicists and chemists, who are schooled in 
quantum mechanics and deal with it every day in the context of 
unpredictable electronic phenomena such as organogels, Kondo 
insulators, or cuprate superconductivity, the existence of these principles 
is so obvious that it is a cliche´ not discussed in polite company. 
However, to other kinds of scientist the idea is considered dangerous and 
ludicrous, for it is fundamentally at odds with the reductionist beliefs 
central to much of physics. But the safety that comes from 
acknowledging only the facts one likes is fundamentally incompatible 
with science. Sooner or later it must be swept away by the forces of 
history. (Laughlin and Pines 2000) (2008, p. 264) 

  
If they claim that the “central task of theoretical physics in our 
time is no longer to write down the ultimate equations but rather to 
catalogue and understand emergent behavior in its many guises, 
including potentially life itself” (p. 265), we believe it is not about 
the “emergence”, but about the EDWs! It is not only about physics 
and biology but also about cognitive science and human thinking 
in general.  

                                                 
1 Crutchfield is interesting, among other things, about the balance between order 
and randomness in nature. “It turns out that a balance between order and 
randomness can be reached and used to define a ‘‘best’’ model for a given data 
set. The balance is given by minimizing the model’s size while minimizing the 
amount of apparent randomness. The first part is a version of Occam’s dictum: 
causes should not be multiplied beyond necessity. The second part is a basic 
tenet of science: obtain the best prediction of nature.” Only with the EDWs 
perspective, many pseudo-causes between “levels” are eliminated from the 
systems just because such “levels” do not exist in relationship one with the other 
but as EDWs! 
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7.4 The hyperspace versus the hyperverse 
As we wrote at the beginning of this chapter, we are not specialists 
in (philosophy of) physics and much less in the (super)string 
theory. However, just because the string theory has dominated the 
academic environment during the last twenty years, we inquire 
some general problems of this theory in a very philosophical 
framework: the EDWs perspective. The application of this 
perspective to the (super)string theory shows that something is 
wrong with this theory from a philosophical background.  

The main idea from the string theory is that the 
fundamental elements that constitute any microparticle in the 
Standard Model are some 10-dimensional strings (or 11-
dimensional, according to Witten’s work at the middle of the 
‘90s). Different modes of oscillations of fundamental strings 
produce different masses/power of forces. The string theory unifies 
all those forces, including the “gravitational force”.   

We make a brief presentation of the main steps: in 1919, 
Kaluza sent Einstein an article regarding the theory of fifth 
dimensions that unifies the theory of gravity with Maxwell’s 
equations for electro-magnetic fields.1 Later (in 1926), Klein 
improved this theory but the theory failed because “The fifth 
dimension was curled up into a tiny circle the size of the Planck 
length was not testable.” (Kaku 1994, p. 107) In the ‘60s, the 
                                                 
1 Even if Einstein was very surprised by Kaluza’s approach of proposing the 
Riemann metric in five dimensions for unifying the theory of gravity with light 
(Maxwell’s equations), but later, he rejected Kaluza-Klein’s approach 
considering that contains more arbitrary elements than the original theory. 
(Einstein (3), p. 118) and (Kaku 1994, pp. 99-105)   
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theory re-started with Veneziano and later Susskind, Schwarz, 
Scherk, Michael Green and others. (Greene 1999, pp. 154-9; 2004, 
Chapter 12; Kaku 1994) Between 1984 and 1986 the “first 
revolution” took place in string theory with Green and Schwarz 
who showed that the quantum conflicts from this theory can be 
eliminated. (Greene 1999, p. 156-7) The second revolution took 
place in 1995 and it was made by the famous Edward Witten who 
made some suggestions about M theory unifying all five particular 
string theories, increasing the number of dimensions from 10th to 
11th.1 For us, the amazing thing is that such incredible theory in 
physics, the superstring theory (from now on in this chapter, the 
“string theory”), without any empirical results or even support, has 
dominated physics in the academic environment of USA for so 
many years (20-25 years)! We do not make any history about this 
theory, but we will analyze some essential notions that have no 
empirical support.  

The most important notion of this theory is the 10 or 11 
spatio-temporal framework. Coming from a mathematical 
combination of Einstein’s theory of general relativity and quantum 
mechanics, the string theory is totally abstract.2 As we saw above, 
there have been different reasons for combining these two 
incompatible pillars of physics, one referring to big entities 

                                                 
1 The majority of the physicists from the string theory consider Witten as the 
most brilliant living physicist. He was compared even with Einstein!  
2 “I believe that we have found the unique mathematical structure that 
consistently combines quantum mechanics and general relativity. So it must 
almost certainly be correct.” (Schwarz 1998, p. 2 in Heindrich 2006, p. 8) 
Against the string theory, see Woit 2004 and 2006 or a book written by Smolin 
in 2006. (We had no access to the last book.) 
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(planets, stars) and the other to micro-entities (photons, electrons, 
etc.). The main reason is the merge of the main theories of physics, 
the general theory of relativity (that explains the gravitational 
“force”) and quantum mechanics (electromagnetic, weak and 
strong forces). It would be the unification of all four forces. The 
main problem is that the unification of all these forces produces 
the infinities. Why do we need to unify these two physical 
theories? The dream of many physicists is exactly to unify these 
forces. “Dividing the universe into two separate realms seems both 
artificial and clumsy.” (Greene 2004, p. 336) We consider that this 
framework of thinking would be normal if the unicorn-world were 
real! Another reason would be the explanation of the extreme 
conditions of the “universe” during Plank’s time. “(…) the early 
universe falls on both sides of the divide: The enormous density of 
the early universe requires the use of general relativity. The tiny 
size of the early universe requires the use of quantum mechanics.” 
(Greene 2004, p. 338)  

In this context, it is understandable that the planets and the 
electrons are in the same universe at the same time. In the unicorn-
world, the trajectory of a photon is curved by the gravity produced 
by different planets/stars. Thus, to explain its trajectory, we need 
the general theory of relativity. Nevertheless, in one unique world, 
the electron interacts not only with the other microparticles but 
also with planets and tables, so we need the quantum mechanics. 
For explaining the black holes, we need the general theory of 
relativity, the gravitational collapse produces the spacetime 
singularities. However, these singularities cannot be explained by 
the general theory of relativity, the principle of equivalence being 
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not valid. (Hendrich 2006) At such dimensions, maybe we can use 
quantum mechanics. Nevertheless, using both theories great 
contradictions cannot be avoided.1 Greene underlies the 
philosophical reason for combining the theory of general relativity 
and quantum mechanics:  

 

If we ever hope to understand the origin of the universe – one of the 
deepest questions in all of science – the conflict between general 
relativity and quantum mechanics must be resolved. We must settle the 
differences between the laws of the large and the laws of the small and 
merge them into a single harmonious theory. (Greene 2004, p. 338, 
his emphasize)  

 
Within the unicorn-world, we really need indeed to solve this 
infamous conflict. Such Leibnizian harmony is possible only 
within the unicorn-world! Greene argues that with the Standard 
Model we have no explanation why the elementary particles have 
their properties that produce particular nuclear processes, what 
produced the appearance of planets and life. In the string theory, 
such properties are “determined by string vibrational patterns”, and 
thus we can have the required explanations. (Greene 2004, p. 353)  
In the string theory, such properties are “determined by string 
vibrational patterns”, and thus we can have the required 
explanations. (Greene 2004, p. 353)  From the EDWs perspective, 
each class of entities exists and the entities have certain properties 
just because of their interactions within a specific EW. In other 
                                                 
1 “(…) we need to use general relativity because the large mass creates a 
substantial gravitational field, and we also need to use quantum mechanics 
because all the mass is squeezed to a tiny size. But in combination, the 
equations break down, so no one has been able to determine what happens right 
at the center of a black hole.” (Greene 2004, p. 337)  
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words, the epistemological interactions of each EW are 
constitutive with regard to the fundamental ontological principle of 
each class of epistemological entities (their existence) and 
ontological property principle (their properties). However, as we 
saw in Vacariu (2008), we have to transform ontology (available 
for the unicorn-world) in hyperontology (there are many EDWs).   

From our viewpoint, micro and macro-entities belong to 
EDWs, so it is forbidden to combine these two theories. We have 
to remember the essential thing that the viewpoint of a 
microparticle/planet is different than our viewpoint (the electron 
interacts with a sum of microparticles that correspond to a planet 
or a table) and all such viewpoints have the same objective reality 
regarding each EW. Even today we can see the photons that were 
free to travel into the universe 300.000 years after Big Bang: the 
temperature decreased a few thousand grades, the first neutral 
atoms appeared and the photons could move freely within that 
“universe” that became transparent (this idea is proved by the 
cosmic background radiation). After one billion years, the first 
planets, stars and galaxies and their gravity appeared. We recall 
that gravity is produced only by the massive objects like 
planets/stars. So why do we need to insert the gravity when we 
explain the first EW – a micro-EW – without any planet/star?1 
Here we have again a break of Kant-Hanna rule. We do not know 
any of those characteristics of that special-EW where the 
                                                 
1 Again the same pseudo-problem: within the unicorn-world, the physics can 
think that until we do not understand, as Smolin thinks, (2000, p. 221) how the 
space is flat at the macro-scale as a result of quantum interactions, we will not 
be able to understand what the graviton is and its relationship with classical 
space and time.  
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temperature and density were so high, and we cannot deduce them 
by comparing that EW with the micro or macro-EWs! 

As we saw above, because of Heisenberg’s principle, the 
physicists consider that below the Planck’s scale (ultramicroscope 
space), there is a kind of “quantum foam”, i.e. those quantum 
fluctuations (Wheeler) that represent the notorious incompatibility 
between the principles of the main theories: the geometrical space 
without curvature available for great distances (the general theory 
of relativity) and the uncertainty principle (quantum mechanics).1 
We analyzed above the issue on the relationship between 
Riemann’s geometry and the mathematical points and gravity (the 
infinities). The string theory eliminates this problem: the strings 
are the smallest entities that exist in the universe and so, from a 
pragmatic reason at least, we can conclude that the quantum 
fluctuations at ultraquantum level do not exist! (Greene, pp. 174-5) 
The mathematical formalism with infinitesimal points from 
Riemann’s framework that explained the curvature of space is 
avoided through the limitations imposed by the dimensions of 
strings. Thus, “the Riemannian geometry” of infinitesimal particles 
based on the distance between points is modified at 
ultramicroscope scale by the string theory.”2 (Greene 1999, p. 253)  

                                                 
1 Even if the physicists have been aware that these theories are available only for 
different entities and distances, nobody has thought about the existence of 
EWDs so many decades! We have to be aware that the microparticles cannot 
interact with/observe massive entities or cannot observe great distances and the 
planets cannot interact with/observe small entities or observe microscopic 
distances. Nevertheless, both kinds of entities and their intereactions exist in the 
same spatio-temporal framework! 
2 Greene wrote something like this: the string theory re-write the laws of 
geometry for short distances so that what seemed to be a cosmic collapse in the 
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The interactions between two microparticles are replaced 
by the interactions between two strings. To avoid those infinites 
produced by the gravitational force and gravitons, the strings 
create a flat area of interactions, so we do not have any kind of 
fluctuations at ultraquantum level. (Greene 1999, p. 182-4) As we 
concluded before, we can avoid some of such infinities with the 
existence of EDWs.  
 Such methods of creating odd abstract (mathematical) 
theories with applications to an extravagant landscape of “reality” 
contain some illicit extension of the relationships between 
mathematics and the world. In general, in these cases, the Kant-
Hanna’s rule is avoided. In Chapter 2 of his book, Kaku wrote the 
incredible story about Riemann’s life, his metric tensor for n-
dimensions space, his idea of the equivalence between geometry 
and force and about a geometrical unification of all forces. Trying 
to unify all the forces from that time, Riemann believed that 
electricity, magnetism and gravity “are caused by the crumpling of 
our three-dimensional universe in the unseen fourth dimensions”. 
(Kaku 1994, p. 36) He was convinced that the laws of nature are 
simple when expressed in higher-dimensional space.1 (Kaku, p. 
37) Einstein applied successfully the same principle in the 
elaboration of his special theory (creating the framework with four 

                                                                                                             
past can be seen now as a cosmic jump! (1999, p. 259) From our view point, it is 
about our observational jump from one EW to another.  
1 Kaku wrote about a disscution that took place in Romania in 1953 between 
Peter Freund (borned in Romania) and his proffesor, George Vranceanu, 
regarding more dimensions as an answer to the question “Why should light and 
gravity be so disparate?”. (Kaku 1994, pp. 104-5) As Riemann, Freund was 
convinced that the laws of nature are simpler in higher dimensions.  
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dimensions), but we believe that the extension of this principle to a 
higher dimension for explaining all four forces is totally illicit! We 
saw above that trying to unify those three forces from micro-EW 
with gravity (that belongs to macro-EW) is a mistake. Moreover, 
we have to take into account that Riemann (and Einstein) could not 
unify gravity with electricity and magnetism. The extension of 
Riemann’s principle to more than what Einstein did is really a 
myth (the string theory)!1 We believe that the same wrong 
paradigm of thinking is applied for creating other notions from 
physics (the superstring theory) like supersymmetry2 and 
superparticles, supergravity and the interpretation of black holes.  

For string theory it has been the same problem for 
understanding black holes: the incompatibility between big objects 
(the area of a black hole) and small objects (“its” singularity) that 
reflects the incompatibility between Einstein’s general theory and 
the quantum mechanics. Greene (with Morrison and Strominger) 
discovered a direct relationship between black holes and 
elementary particles. They showed that a new type of vibration of 
the strings with mass zero that appears due to a special transaction 
with “broken space” of a Calabi-Yau form of space is “a 

                                                 
1 The title of Chapter 2 from Kaku’s book is “Mathematicians and Myth”! 
2 “Superstring theories are supersymmetric string theories. Supersymmetry is a 
symmetry relation between bosons (interaction quanta) and fermions (matter 
particles). It encompasses the Poincaré invariance of spacetime as well as the 
gauge symmetries of quantum field theory. With supersymmetry, string theory 
postulates hitherto unobserved supersymmetric partners to the particles (and 
quanta) of the standard model of particle physics.” (Heinrich 2006, p. 5) 
“Without supersymmetry, mathematical anomalies and non-renormalizable 
divergences are unavoidable!” (Heindrich, p. 17) The unicorn-world imposes to 
human thinking such mathematical supersymmetry! 
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microscopic description of a particle with mass zero in which the 
black hole has been transformed.” (Greene 1999, p. 348) They 
introduce an analogy regarding the phase transition (due to the 
variations of temperature) between the water-ice and black hole-
microparticles. Greene is convinced that the topological forms of 
supplementary dimensions of Calabi-Yau determine some physical 
structures to appear as black holes (the first phase of Calabi form) 
or as elementary particles (the second phase). (Greene, p. 349) 
There are thousands of thousands of Calabi-Yau forms and nobody 
has any idea which of these forms fit with the equations from the 
string theory. (Greene, p. 238) We can speculate this situation 
saying that the transition from one EW to another presupposes a 
“broken space” of Calabi-Yau that is the imaginative space of the 
hyperverse! Greene is even wrong in saying that the black holes 
and elementary particles are two sides of the same coin. (p. 349) 
We have here again the theory of identity (philosophy of mind) 
within the unicorn-world. The microscopically compactification of 
six dimensions in a form of Calabi-Yau is realized by appealing to 
pure mathematics.1 When analyzing in detail the possibility of 
selecting one alternative among thousands and thousands of 
Calabi-Yau forms that corresponds to our world, Heinrich 
concludes that 

 

                                                 
1 “An alternative idea consists in treating all dimensions as macroscopically 
extended and assuming that open strings, whose oscillation modes represent in 
this picture matter particles (and ourselves), are connected to Dirichlet-branes. 
Our observable universe would be a three-dimensional D-brane developing in 
time within a ten-dimensional spacetime.” (Heinrich 2006, p. 6) For more 
“popular” details about “braneworlds”, see Chapter 13 in Greene (2004).  
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(…) in absence of any reasonable selection principle, is seems very 
improbable that a complete elimination of contingency can be achieved in 
the context of string theory. String theory does not support the idea that 
our world and its specific features are necessary. (Heinrich 2006, p. 
23)  
 

Or in Smolin words,  
 

(...) the number of string theories for which there is some evidence for 
has been growing exponentially as string theorists developed better 
techniques to construct them. (Smolin 2004, p. 10) (Heinrich, p. 12) 

 
The problem with a pure abstract theory from physics is the 
corresponding empirical facts. Without any selection criterion 
among many theoretical (mathematical) possibilities, what can 
physicists do?  
 

Every point of the configuration space of possible moduli combinations 
of supersymmetric string theory, the so-called “supermoduli-space”, 
represents in the context of the compactification picture a specific six-
dimensional Calabi-Yau space and corresponds to a resulting effective 
low energy nomology for the extended four-dimensional spacetime: a 
string vacuum. (Heinrich 2006, p. 14-5) 

 
Heinrich emphasizes that to compare all the string vacua to the 
observable phenomena, we have to calculate the low energy 
implications for all possible moduli combinations. And this cannot 
be done with the perturbative string theory. (p. 15) Moreover,  
 

(…) even if the calculation of the low energy implications of a specific 
compactification scheme (or even of all compactification schemes) were 
possible, the problem would remain that there are a lot of different string 
vacua amongst which we had to look for the symmetries and the coupling 
parameters of the standard model, or for the phenomenologically 
adequate scenario respectively. And we would probably have to explain 
afterwards what distinguishes the identified vacuum from all the others. 
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We would have to explain, why exactly the identified vacuum is realized 
in our world. And it is a massive understatement to talk about a lot of 
string scenarios: recent estimations suggest between 10^100 and 10^500 
effective four-dimensional string vacua. For this spectrum recently the 
terms “landscape” and “discretuum” were introduced. (Heinrich 2006, 
pp. 14-15)  

 
Without providing more details from Heinrich’s presentation, we 
write his conclusion:  
 

If there are 10100 or 10500 string vacua, and if there are no constraints 
which exclude vacua resembling our world on principle, then, even after 
a preselection which leaves only those vacua which resemble more or 
less our world, there will probably still remain an immense multitude of 
possible vacua, compatible with the observable phenomenology, but with 
different nomology. And, if this preselected ensemble of vacua 
corresponds to a continuum or a dense discretuum of parameter values, it 
will be impossible to identify by empirical means the vacuum 
representing our world (…). (Heinrich 2006, p. 21)  

 
We clearly see here the final outcome of mathematics pushed to 
extreme cases in physics, i.e., when pure mathematical thinking 
has nothing to do with reality. Being in an analogue position with 
the “infinities”, the number of string vacua is huge and there are no 
criteria for selecting the alternative that fits somehow our 
“observed world”. Following Kaku1, Heinrich draws the attention 
that if the general theory of relativity has the fundamental 
principle, the equivalence principle and “the dynamics described 
by quantum field theories is based on local gauge invariance”, the 
string theory does not have any such principle. (Heinrich 2006, p. 

                                                 
1 “(…) the fundamental physical and geometrical principles that lie at the 
foundation of superstring theory are still unknown.” (Kaku 1999, pp. vii in 
Heinrich 2006, p. 7)  
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7) Moreover, the “equations don't even determine the size of the 
extra dimensions.” If we do not see them, they must be very small. 
(Greene 2004, p. 372) From our viewpoint, gravity and quantum 
forces belong to EDWs. Probably long time ago, (immediately 
after Big Bang) at least some of these forces did not exist.  Maybe 
there were other EDWs (with forces and entities, epistemologically 
different from the actual entities and forces) than the actual EDWs. 
It is sure that immediately after Big Bang, there was no gravity in 
any EW that existed! The appearance of big macrocosmic objects 
like planets and stars mean the appearance of the macro-EW, an 
epistemologically different world than the micro-EW, the EW of 
microparticles like electrons and protons and their interactions.  



Conclusion 
 
 
Peter Woit, a mathematical physicist at Columbia University, 
wrote quite a recent book on “the failure of string theory and the 
continuing challenge to unify the laws of physics” (this is the 
subtitle of his book, Woit 2006). Without having any contact with 
reality, physicists and mathematicians try to replace our common 
reality that has four dimensions (three spaces and time) with a 
“reality” having ten or eleven dimensions. Woit considers that 
string theory has nothing in common with reality; it is constructed 
only using mathematical tools.1 From the EDWs perspective, we 
can see that trying to unify all four physical forces within the 
unicorn-world means to create science-fiction stories. It is quite 
amazing that so many incredibly clever scientists can make such 
mistakes. It is necessary more than ever scientists to be able to 
recognize the failure of their scientific theories or philosophical 
approaches produced by their imagination. Let us quote a 
paragraph from Daniel Friedan to be found in Woit’s book: 
 

Recognizing failure is a useful part of the scientific strategy. Only when 
failure is recognized can dead ends be abandoned and useable pieces of 
failed programs be recycled. Aside from possible utility, there is a 
responsibility to recognize failure. Recognizing failure is an essential part 
of the scientific ethos. Complete scientific failure must be recognized 
eventually. (Ch. 12, n.16) (Woit 2006, p. 259) 

 

And Woit continues: 
 

The failure of the superstring theory program must be recognized and 
lessons learned from this failure before there can be much hope of 

                                                 
1 See also his article (Woit 2007) on the same topic. 
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moving forward. As long as the leadership of the particle theory 
community refuses to face up to what has happened and continues to train 
young theorists to work on a failed project, there is little likelihood of 
new ideas finding fertile ground in which to grow. Without a dramatic 
change in the way theorists choose what topics to address, they will 
continue to be as unproductive as they have been for two decades, 
waiting for some new experimental result finally to arrive. 

 
We believe that it is now time to change the old paradigm, the 
unicorn-world paradigm, with a new one, the EDWs paradigm, not 
only in philosophy but also in science. Indeed, in both science and 
philosophy, it is necessary to find a new framework and this is, we 
believe, the EDWs perspective. More than this, such a new 
framework of science and philosophy entails a new framework of 
thinking in general, because the “world” has dominated our life 
since our species first began to think. This is the most difficult 
thing to change especially for those who are already too much 
incarcerated in an old paradigm of thinking! With a mythical belief 
in mathematical power, some people with strong imagination have 
created many myths since the Ancient period. There are other 
people (mainly from physics) who reject the string theory but only 
for pragmatic reasons, mainly because that there are no empirical 
results/confirmations of this theory or even worse, there are no 
possibilities for such confirmation in the future.1 With the EDWs 
paradigm, within a hyperontological framework, we offer the 
philosophical foundations for rejecting the string theory. 
Moreover, this theory was created using nothing else but certain 
                                                 
1 The strings have usually Planck extension but those with much more energy 
can be much bigger. With its energy, Big Bang could produced astronomical 
strings! Witten thinks that nothing can be a better proof than to see a string with 
a telescope! (Witten in an interview from 1998 in Greene 1999, p. 245)    
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illicit extensions of some concepts/principles from particularly 
successful scientific theories to a “no man’s land”. The abstract 
notion of hyperverse from EDWs perspective is transformed in a 
“universe” with 10-dimensions into one, among thousands, pure 
mathematically form of Calabi-Yau!1 Constructed within the 
unicorn-world, the (super)string theory is nothing more than one of 
the most complicated Ptolemaic epicycles in the history of human 
thinking.2 This chapter (together with Vacariu 2008 and 2005) 
represents the philosophical framework for the rejection of the 
unicorn-world paradigm that has created so many and essential 
controversies and paradoxes in science and philosophy during the 
history of human thinking. In physics, the worst think is the 
compulsive research for the unification of all four ED forces!3 

The problems from physics that we analyzed in this article 
are not accidental. They have followed a long line of disputes 
between two branches of thinkers. One part has embraced Plato’s 
philosophy of eternal Ideas constructed within a mathematical 
                                                 
1 “The beauty of general relativity is that the physics of gravity is controlled by 
the geometry of space. With the extra spatial dimensions proposed by string 
theory, you'd naturally guess that the power of geometry to determine physics 
would substantially increase. And it does.” (Greene 2004, p. 370) We have here 
the illicit extension of the explanation of physics through geometry, another 
break of the Kant-Hanna rule! 
2 “If the new dimensions and symmetries do not exist, then we will count string 
theorists among science's greatest failures, like those who continued to work on 
Ptolemaic epicycles while Kepler and Galileo forged ahead.” (Smolin 2006, p. 
xvii) 
3 In an article from 2006, Smolin emphasizes that there are two main problems 
that has lead the work of the physicists: (1) the combination of Einstein’s theory 
and quantum mechanics (2) the unification of all particles and forces. Again, 
only within the unicorn-world, great thinkers could have had such obsessions 
for more than half a century!  

dalia
Pencil
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framework. (Plato himself worked within the Pythagoras 
mathematical frame.) Usually, the people that work in the string 
theory think in these terms: from a mathematically viewpoint, the 
“world” has to be perfectly, beautifully and mathematically 
constructed. The universe has to be like a perfect music or to have 
a cosmological musical structure!1 We enumerate just a few 
elements from this branch: Pythagoras, Plato, realism (Middle 
Age), Kepler, Riemann, Einstein with his total theory of 
everything, and the proponents of the string theory. Nevertheless, 
even working within the unicorn-world, Einstein was partially 
right saying that “God does not play dice”, the “God” of the 
macro-EW!  

The other part is under Aristotle’s umbrella. Earth and life 
have nothing to do with “perfection”. We can find here 
nominalism, Copernicus, Darwin, Freud, Gödel, many physicists 
from quantum theory and those against the string theory. Related 
to these disputes, within the first part, is the idea of unifying 
everything in the universe. In a correct way, Newton related sky 
and stones on the earth, Maxwell related electricity to magnetism, 
Einstein related space and time, acceleration to gravity, and 
Glasgow, Salam, and Weinberg unified strong and weak micro-
forces. But the extension of such unification is obsessive in 
physics (“preonmodels, technicolor, supersymmetry, braneworlds, 
and, most popularly, string theory”, Smolin 2006) where we have 
the obsession of unifying various entities – Grand Unification 
Theory (GUT) or unifying everything – Theory of Everything 
(TOE). (Against these unifications, see Maudlin 1996) However, 
                                                 
1 The title of Greene’s one part of his book is “The cosmological symphony”! 
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we have some physicists who oppose this myth of unification like 
Anderson and Morrison (see 6.10 from Vacariu 2008) or those 
against the string theory like Woit and Smolin. The EDWs 
perspective is against the unification of all those four forces! 
Following Einstein’s verdict, “When the mathematical 
propositions refer to reality, they are not sure, when they are sure, 
they do not refer to reality”, (Einstein (1), p. 37), the EDWs 
perspective is against the idealization of “nature” through 
mathematics and other abstract human thinking. “Nature” or 
“reality” (as the unicorn-world) does not even exist! Then why are 
we trying to unify all those forces? This route of unification is a 
Platonic myth and if we want a successful direction in science then 
we have to give up this notion, the “world” and its “unity”.  
 What is the main reason the human thinking has been 
dominated so long time by the unicorn-world paradigm? More 
exactly, avoiding the religious arguments, what is the “scientifical” 
framework for human beings to imagine the unicorn-world? It is 
about an abstract projection of the self onto the image of the 
external world: one self, one world. Moving the research from one 
EW to another, everybody preserves the same spatial-temporal 
framework for all entities. Some physicists believed that almost all 
entities are appearances checking for the “ultimate” reality, the 
fundamental particles and a special force that sums the other 
forces. From our viewpoint, this “ultimate” reality could be 
another EW, epistemologically different from all the other EDWs. 
It would be not the unification of gravity and the other three forces 
but a force epistemologically different from the other actual four 
forces. The efforts to unify Einstein’s theory and quantum 
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mechanics have produced the actual crisis (with many infinities) in 
physics. In order to prevent all the above mentioned infinities, we 
have to return to Aristotle’ slogan: stop somewhere to avoid the 
regression ad infinitum! The EDWs perspective is a breaking point 
for such regressions and it offers the new “reality” (EDWs) and the 
corresponding trend in physics against a mythical and mystical 
way of thinking that involves a double mistakes: the unicorn-world 
and its “idealization” (mathematization).   
 Following Copernic, Darwin and Freud, another myth has 
to be broken: the myth that the “universe” exists and we, humans, 
are the only “observers”. Because of the constitutive 
epistemological various interactions (“observations”), the 
microparticles, the macroparticles and the waves exist in EDWs. 
We are not the only “observers”, there is no unicorn-world; there 
are epistemologically different entities within EDWs or there are 
biological entities that are, each of them, an EW and having, in the 
same time each of them, an unity. From a human viewpoint, the 
cells and the microorganisms, the insects and the animals, as 
physical entities, all exist in the same macro-EW. However, the “I” 
of each living entity (from cells to humans) is an EDW and not its 
biological elements. More precisely, life and the self are EWs that 
do not interact automatically with something. In this regard, the 
life “of an” organism is not “complex” is just an implicit 
knowledge that corresponds to certain biological entities. This 
implicit knowledge of an “I” is the unity of all “internal” elements 
of knowledge (like mental states for the “I”) that corresponds to 
the biological elements of an organism. The mind and the brain 
(body) are EDWs, too. Thus, mind, life and matter really exist but 
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in the hyperverse (or EDWs).1 Therefore, in our next future work, 
we will try to construct the hyperontology of the hyperverse based 
on an axiomatic-hyperontological framework. 
 

                                                 
1 In the last footnote, we introduce Planck's opinion about changing a paradigm 
from an area of human thinking: If someone wants to change a paradigm, that 
person has to wait until famous (and usually old) persons from that area retire or 
dye. We hope that, with the actual dynamics of knowledge from Internet, the 
time of changing a paradigm is not so long. Anyway, EDWs are not for today, 
the place of the remnants of the last century, but for tomorrow, the time of new 
contretemps! 
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