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The textbook "Introduction to epistemology and philosophy of mind" is designed for 

students of technological universities, and particularly – for students of the "Intelligent 

Technologies" (InT) field of study. The intended audience of this textbook has 

fundamentally influenced its content and the way of presentation of the problems we are 

going to tackle in this book. It is obvious that a textbook addressed to other readers, and 

especially to students of philosophy, should be written in a different way; firstly – it 

should be much more extensive.  

Some other remarks on this issue will be formulated here, in the "Preface". We 

commence with considering the question: What role (if any) should be played by 

philosophy in studying InT? To answer it, we have to say a few general words on 

philosophy. In the long (some twenty five centuries) history of philosophy great many 

ideas as to its subject, methods and goals have been formulated. Even a cursory 

presentation of them is not possible here. Thus, we will focus on these ideas which – in 

our opinion – are of particular relevance for InT studies. 

Among many others, describing and analyzing the structure of culture (this notion is to 

be comprehended here in a rather broad way: as comprising natural sciences and arts, 

religions and ideologies, mythologies and mathematics…) is one of the important 

functions that philosophy plays. To make this formulation less abstract, let’s present 

a number of these philosophical issues which may be regarded as contributing to 

realization of this very function: What are the relations between sciences and religions? 

Between metaphysical systems and morality? Between history (academic discipline) and 

ideologies? Between mathematics and physics? Or even – between logic and mathe-

matics? At the first sight, one might think that questions of this sort could be 

characterized as oriented at defining (or at least just "sketching") borderlines between 

various areas of culture. And such opinion would not be incorrect. It would be rather 

uncomplete: lacking accounting for the importance of this activity. In fact, why defining 

borderlines should be important? Again, also here a systematic answer to this question 

cannot be even outlined. But a crucial issue can and should to be at least touched upon: 

Theorems and opinions, condemnations and praises concerning goals (to be achieved) 

and "anti-goals" (to be avoided)… – these are the parts of virtually all domains of culture 

(for instance music – understood as a domain of culture, and not only as a collection of 

musical works – contains also sets of opinions on, say, what is "genuine music" and what 

is but "noise"). Virtually all domains of culture contain also argumentation supporting or 

challenging these opinions. (Humans are not so rational as they sometime believe to be, 

but cultural activity confirms that this belief contains more than small grain of truth; the 

tendency to be looking for "pros" and "cons", various opinions is surely a manifestation 

of human rationality).  

The collection of argumentative strategies is very great. Are all of them equally good (or, 

perhaps – as radical sceptics might claim – equally bad)? Or some are better than the 

others? – In this way one of the most fundamental philosophical problems could be 
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formulated. In the first part of this textbook, we will briefly discuss this problem. Here, 

we would like but to draw your attention to the connections between the fundamental 

problem and the "demarcation issue". Again, trying to avoid abstract formulation, we 

will avail of few examples. Perhaps best known is the problem of relations between 

natural sciences (physics, biology…) and religions: can science deliver arguments 

against religion, or – maybe – support it, or are they completely independent of each 

other (thus no scientific argument is relevant – either positively or negatively – for any 

religious thesis)? Not very distant from that issue is the problem of relations between 

metaphysics and morality: can (some) moral norms be inferred from this or that general 

(metaphysical) image of the world? Or, to give a more peculiar example: is logic 

indisputable fundament of any other domain of culture or can be undermined by, say, 

psychology or – religion?  

The problem of demarcation is – in our opinion – of particular importance just for these 

future engineers who will participate in the great civilizational and cultural transfor-

mation which started around 1945 when the first computers were constructed. This 

transformation has already brought about great many changes of various kind – 

particularly during the last three decades or so (since Internet has become a key element 

of our civilization). There are good reasons to believe that due to the further 

development of information technologies no less but still more profound changes will 

occur. And these changes will not affect only material (even in the broad sense of this 

word) aspects of our life. They may influence also our moral, religious, existential 

convictions. Therefore: should we uncritically accept these changes? – The questions of 

this sort are discussed within the discipline of Technology Assessment, and also in 

context of practical ethics. Here – to demonstrate the relevance of this issues – let’s 

mention one term: transhumanism. It suggests that the technological developments will 

result in more or less fundamental changes in human nature. – Should such changes be 

just welcome? Controlled and limited? But perhaps controlling technological develop-

ment is not possible, or – even if possible – risky and dangerous? – All issues of this sort 

belong to the border area of technical studies, morality and politics. And studying such 

areas is one of the goals of philosophy.  

But there are still other reasons for introducing philosophy to InT curricula. In the case 

of this field of study some subfields of philosophy are particularly close to it: episte-

mology and the philosophy of mind. Two or three questions seem to be particularly 

interesting and important: First, to what extent does the knowledge (biological, psycho-

logical…) of human mind help to create artificial "minds" and – to what extent does the 

knowledge of artificial systems shed some light on human minds? And second: looking 

from practical point of view, from the perspective defined by the individual and 

collective human needs, should artificial "minds" be viewed as alternative/substitution to 

human minds or rather – as their complementation? And if we accept the second option 
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the third problem will arise; what should be the optimal "division of labour" between 

human (natural) and artificial minds?  

So much about the role of philosophy in the education of engineers specializing in 

intelligent technologies. And now, some remarks on the content of this book. According 

to its title, epistemology and philosophy of mind are its main subjects. These domains of 

philosophy are very close or just overlap: many problems, concepts and ideas can be 

regarded as belonging to both of them. Nonetheless, they are regarded as autonomous 

sub-disciplines. Considering this question, we have decided that the areas of these 

disciplines might be delimitated in the following way: Presenting some selected 

problems of epistemology, we will focus our attention on the objectified (i.e. existing in 

various material forms, such as books) knowledge and its relations with the world. And 

the subjective aspects of knowledge will be discussed in the second part of this textbook 

devoted to the philosophy of mind.  

And, last but not least, the final remark: Beyond its significance for developing and 

applying Intelligent Technologies, epistemology and philosophy of mind are interesting 

domains, full of intriguing issues. We hope that at least some of our readers will 

experience these cognitive emotions we did while preparing this book.  

  

* * * * * * * 

At the end of this "Preface", a few words on this textbook. We would like to stress its 

introductory character: We neither could not intended to offer a thematically and/or 

historically complete overview of the problems of epistemology and of philosophy of 

minds. We have just selected some problems with which – in our opinions – students of 

Intelligent Technologies should be familiar. However, we hope that at least some of our 

Readers will be interested in some questions and problems we could only signal by 

stressing their importance due to lack of place to discuss them. We would like to 

emphasize that we tried to demonstrate both epistemology and philosophy of minds as 

disciplines which contain many open problems.  

We supplemented the main text with a list of "Importance thinkers" and of "Important 

concepts". Both the lists could be considerably enlarged. However, we think, even in 

their present form, they should be useful as a help in reading this textbook (as an 

instrument of quick consultations) and as a set of links to Internet sources (a cautious use 

of Wikipedia and a safe use of Stanford Encyclopedia of Philosophy).  

To all our Readers, we will be very grateful for any critical comments and suggestions. – 

They will be very useful when the next issue of this text will be, as we hope, prepared.  

 

 Aleksandra Kuzior, Waldemar Czajkowski  
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Let’s begin with a few words on the word "epistemology". Its core is derived from the 

ancient Greek "episteme" which means just knowledge. This term appeared in history of 

philosophy quite recently – in the 19th century. But this kind of philosophical reflection 

we label today with this word had existed at the very beginning of European philosophy. 

Therefore, if we are sufficiently cautious, we can speak about epistemology of Plato or 

St. Thomas.  

Even in "hard" sciences, such as mathematics or physics, you can meet a variety of 

approaches to these domains: to their division into subfields, to the issue of relative 

significance of these subfields, etc. Therefore, it should not be surprising that you can 

encounter a similar situation while studying philosophy, or even a branch of it, for 

instance – just epistemology. Various approaches to epistemology are possible. We’ve 

decided that – from the point of view of the tasks this textbook is to fulfill – a simple, 

dichotomous classification of epistemologies will be most convenient.  

We want to distinguish two orientations in epistemology. (Let’s stress again that it is but 

one of a few possible divisions of epistemological orientations. The destination of this 

textbook determined our choice). One of them could be called "individualist" (or 

"Cartesian"), the other one – "socio-historical" (or "Hegelian"). The labels should 

indicate the basic intuition which gave rise to this classification. And more will be said in 

the next passage. 

The "individualist" approach has dominated in epistemology until our times. It assumed 

various forms of which Rene Descartes’ (1596-1650) epistemology is most radical. One 

could say that "individualist" epistemologies start with an individual which is aware of 

possessing various convictions on the external world, on other people and on 

him/herself. S/he is also aware that some of his/her previous convictions turned out to be 

false. If s/he is as radical as Descartes s/he can come to the conclusion that all his/her 

convictions might be false. And if they might be false they are surely not certainly true. 

But perhaps there are some methods which – if properly applied – allow us to select true 

convictions and make as sure that they actually are like that. – The quest for certainty 

seems to be central motive in "individualist" epistemologies.  

A German philosopher Georg W.F. Hegel (1770-1831) can be regarded as the main 

initiator of the "socio-historical" approach. Philosophy of this thinker belongs to the most 

controversial philosophical systems – some philosophers rank him as the greatest in the 

history of the discipline, others are extremely critical. Whatever one could think about 

his thought, one thing seems to us undisputable: it was Hegel who for the first time 

presented development of philosophy (and also of art) as an autonomous process having 

its own "logic", and a process in which individuals play but a minor role. The idea of 

intellectual (cultural) progress is central to this approach, and searching for criteria of 

progress is the central motive in "socio-historical" epistemologies. Let’s add that British 

philosopher Karl R. Popper (1902-1994), somewhat paradoxically – one of the most 
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determined critics of Hegel and his philosophy – considerably contributed to the 

development and popularization of this approach. "Epistemology without Knowing 

Subject" – the title of the famous Popper’s paper expresses in a succinct form the 

fundamental idea of the "socio-historical" approach to epistemology. This approach, 

what should be noted, contains a Kantian element playing there, what seems to us, an 

important role. Immanuel Kant (1724-1805) did not ask whether we have any 

knowledge about the physical world. He asked the question "How the knowledge is 

possible?" And similarly: assuming the "socio-historical" approach, we are not 

considering whether cognitive progress is real, but we are asking the "Kantian-like" 

question "How cognitive progress is possible?" 

Let’s say now some words on the relations of these approaches. In our opinion, they 

should not be viewed as opposite, but rather as – complementary. Our emphasis in this 

book will be on the second approach. Not only because it seems to be less known (even 

today) than the first one. Above all, because this approach seems to be more important 

for those who actively participate or will participate (as scientists, engineers, managers, 

politicians…) in creating "information civilization" and "knowledge society" (we here 

avail of these popular concepts just as indicators of a sort rather than as precisely defined 

theoretical categories).  

Now, let’s present a sketchy picture of – a version of "socio-historical" approach. The 

version which is assumed here is based upon the following assumptions:  

First: we do possess some knowledge about the world we live in and of which we 

(humans) are a part. Possession of knowledge is regarded here as a fact – a fact being 

starting point for epistemological studies. Refining the concept of knowledge, 

classification of its types, mechanisms of its development… – the number of issues to be 

raised and discussed is quite great. However – it should be clearly stated here – we reject 

the question of whether we possess any knowledge at all. A question fully acceptable 

from the "individualist" perspective.  

Second: the amount of our knowledge has been increasing for centuries and millennia. 

In other words, we simply reject even the possibility that "today" (say – at the beginning 

of 21st century) we have no more knowledge than we had before Euclide and 

Archimedes, before Copernicus and Newton, before Darwin and Wilson… How to 

describe and account for this growth that is an important, interesting and difficult 

question. What is the "essence" of this growth? – that can be debated. But – from the 

("socio-historical") point of view assumed here – its very existence is simply a fact from 

which we should start epistemological analyses. If some philosophers would like to call 

this stance "naive" – we do not mind: we can be "naive". Specially that we would be at 

a very company, composed of many great scientists and not so few philosophers.  

Third: a part of our knowledge exists in our minds/brains or even in our bodies. 

However, bigger and bigger part of our knowledge exists in the form of texts fixed on 
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the stone, paper, microfilms or electronic carriers. And just this part of knowledge is of 

our particular interest. – For reasons presented in the last part ("Philosophy and 

globalization").  

Fourth: such objects as maps, pictures, photos, cassette tapes can also be regarded as 

carriers of knowledge. To put these two points together: bigger and bigger part of 

human knowledge exists in an "objectified" (or even "materialized") form.  

Fifth: at the early stages of the development of human kind, knowledge was almost 

exclusively a by-product of other ("practical") activities. The great civilizational/ 

cultural invention: writing, and a profound social transformation: the rise of the state 

and of the group of priests/intellectualists – both changes resulted in the rise of 

knowledge production. Of course, at the very beginning – millennia ago – this 

production was very limited. And in the 20th century it became one of the most important 

branches of production (or, more generally, of economy).  

Sixth: as in any domain of production, also in the sphere of knowledge production the 

problem of evaluation arises: Which text carriers some actual knowledge and which 

only pretends to be a knowledge carrier? Or: if we have two different pieces of (actual) 

knowledge about the same object – which is better and – in which sense?  

We think that the picture we have just outlined sufficiently characterizes our starting 

point. It should also help us to explain the structure of this part of our textbook. It is 

composed of three chapters. In the first one, the notion of knowledge (and some related, 

for instance – truth) will be analyzed in some detail. In the second chapter, the issues 

related to the production of knowledge, to searching for it – such as asking questions, 

problem formulation, etc. – will be discussed. And the third one (and last of this part) 

will be devoted to the problems of the evaluation of knowledge. 
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1.1. As noted above, the word "epistemology" was introduced in the 19th century. This 

very fact deserves itself an epistemological comment – it illustrates some aspects of the 

development of cognition/knowledge: On the one hand, it could be interpreted as 

invention of a label only for a well-known object: problems designated today as 

"epistemological" have already been discussed in the Antiquity. On the other hand, the 

introduction of this term provoked interesting and important debates on the relations 

between theory of being (metaphysics/ontology) and theory of knowledge/cognition 

(epistemology) or even on the very possibility of epistemology.  

Though, in principle we are going to be speaking now about Plato and his epistemo-

logical ideas, but firstly we have to make a very general comment on the notion of 

knowledge. A comment in which we will avail of an idea formulated by a known 

philosopher Gilbert Ryle (1900-1976). He distinguished two types of knowledge: 

"knowledge-how" and "knowledge-that". Knowledge of the first type comprises what 

could be defined also practical knowledge or as skills: "Mary knows how to drive a car", 

"John knows how to repair a dress", "Jimmy knows how to make sand paste". 

Knowledge-that can be defined as theoretical or propositional knowledge, i.e. knowledge 

expressible in sentences: "Mary knows that London is the capital of London", "John 

knows that Mary is already 18 years old", "Jimmy knows that two and two is four". This 

distinction inspires many questions. For instance about completeness of this division 

(what about so-called knowledge by acquaintance: "John knows Mary", "Jimmy knows 

the 9th Symphony of Beethoven", etc.) or about connections between knowledge of these 

two types. But we have to leave the debates on all such issues for another occasion. Here 

we want to use this distinction in order to say that speaking about knowledge we think – 

at least mainly, if not exclusively – about knowledge-that. Having made this reservation, 

we can pass to Plato.  

Already the early Greek philosophers formulated some theses which today can be 

classified as epistemological. But it was Plato (427BC-347BC) who constructed the first 

philosophical system, and at once – of great historical, lasting importance. (A prominent 

British philosopher A.N. Whitehead once said that "European philosophical tradition… 

consists of a series of footnotes to Plato" – you do not have to accept this opinion, but 

the fact that such thesis was formulated about Plato and only about him). And a theory of 

knowledge/cognition is a very important part of this system. To present it in a systematic 

way is not possible here. But one element of this theory has to be discussed. We think 

about a pair of words which Plato (drawing upon a conception of Parmenides [ca. 

500BC]) transformed into philosophical categories (note again the role of words!): 

episteme and doxa. Firstly we will characterize the meaning of these terms, and then we 

will try to characterize the role they have played in the history of philosophy. 

Let’s begin with some words on their etymology. The term doxa derives its meaning 

from a verb dokein which can be translated into English as "to appear", "to seem", "to 

think" and the like. And the word episteme – from the verb epistamai being translated as 
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"to know", "to understand", "to be acquainted with". This analysis provides us with some 

intuitions, but a further discussion is necessary. At its beginning, let’s assume that both 

doxa and episteme are some human convictions expressed in a language, or – to be more 

precise – in collections of sentences. And sentences are „ordered” collections of words. 

And just characteristics of words help us to grasp – in possibly simple and intuitive way 

– the differences between doxa and episteme. It could be said that words in sentences 

expressing doxa are vague (fuzzy, unprecise…), and those used in sentences expressing 

episteme are not vague (not fuzzy, precise…). The meanings of the first-type words are 

changing, those of second-type words are stable. Plato’s epistemology is strictly 

connected with his metaphysics which divides, so to say, the reality into two spheres: 

the first one – "material" – in his view, opposite to the widely held common-sense 

opinions – being only apparent, and not fully real, and the second one – "ideal" being 

genuinely real. About "material" world no episteme-type knowledge is possible, only – 

doxa-type. The first type of knowledge is possible only in relation to the ideas (or forms; 

these terms can be, in the context of Plato’s philosophy, regarded as synonyms) – 

eternal, immutable, existing beyond time and space entities. From the perspective of 

modern common-sense view the Platonic world of ideas (forms) is a fantastic, fictitious 

world. But this opinion can be seen as manifesting important limitations of the common 

sense. Existence of the world very similar to that described by Plato (though not strictly 

identical with it) is quite widely accepted today: many mathematicians (perhaps even 

majority of them), and many philosophers are convinced that mathematics explores and 

describes a world of "mathematical objects" – eternal, immutable, existing beyond 

time and space…This conviction is strongly connected with the opinion that mathe-

matics (and perhaps only mathematics) completely satisfies the criteria of episteme-type 

knowledge. In other words: mathematics would be a standard of perfect knowledge – 

standard unachievable for other kinds of knowledge.  

Just for this reason, we still would like to make a few remarks on mathematics. Firstly, 

a historical one: An interesting coincidence is to be noted: Plato’s theory of episteme was 

formulated around 400BC. And one hundred years later – around 300BC – Euclid (ca. 

300BC) presented an axiomatic-deductive system of geometry in his "Elements" (one of 

the most fundamental and famous works in the history of European science). For more 

than twenty centuries it was the best instance of the Platonic ideal. Only in the 19th 

century some weak points were found, and – corrected. Secondly, a remark linking 

epistemology and – ethics. Mathematics is – although only in a sense, but in a very 

fundamental sense – very democratic, almost for sure: the most democratic domain of 

culture. It is obvious that to participate in mathematical debates one has to possess 

sufficiently large mathematical knowledge. But nothing else: No "great authorities", no 

"famous books", no "everybody knows"… Everybody (who is sufficiently competent, 

but this competence is to be demonstrated in practise) can formulate a mathematical 

theorem and can present its proof. Also everybody can indicate the errors in the proofs. 
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(To be more precise: this characteristic is valid for already existing, "classical" domains 

of mathematics; in the case of creating new domains the situation happens to be more 

complex and deserving a separate analysis.) This democratic character of mathematics is 

strongly connected with its very objective character: in mathematics is very little place 

for subjective opinions; the only authority is the authority of mathematics itself, or – to 

put it in a somewhat different way – the authority of logic, of the rules which define 

conditions which have to be satisfied by the definitions of mathematical concepts and by 

the proofs of mathematical theorems. And to put it in different words: mathematics is 

teaching its adepts – intellectual humility.  

1.2. The Platonic ideal of "perfect knowledge" expressed in the notion of episteme has 

exerted influence upon epistemological reflection (of philosophers and scientists) until 

present days. Of course – in less or more modified form. We cannot even sketch the 

history of this influence. Having outlined the beginning of epistemology, we have to pass 

now immediately to contemporary ideas. We commence with the standard definition of 

knowledge. It is about an individual (X) and a sentence (p). Thus, to be precise, it is 

a definition of a relation described by the phrase: X knows that p. It reads as follows:  

[X knows that p] if and only if  

[ (p) and (X believes that p) and (X’s belief is justified)] (This definition happens to be 

modified due to some problems raised by E. Gettier. We do not think that that they 

should be mentioned in this textbook – due to its introductory character.) As it can be 

easily noted, this definition matches to "individualist" approach. Firstly, the above 

formula define knowledge of an individual X. Secondly, one of the definitional 

conditions is X’s belief. However, this definition contains important intuitions and can 

be easily transformed into one better fitting into "socio-historical" framework. Let’s say 

that we replace the phrase "X knows that p" with the phrase "It is known that p" and 

define it by the conjunction of the first and the third element of the standard definition 

(therefore by eliminating the second element). This definition is based on the convictions 

that just two concepts are significant for the "non-individualist" definition of knowledge: 

truth and justification. And just these two concepts will be discussed below. 

1.3. The word "truth" (and "true") has different though linked and related meanings: 

epistemological and moral. Analysis of these meanings, their history, etc. – these are the 

subjects for a large book (quite a few have been written). We limit ourselves to the 

epistemological meaning.  

We commence from the problem of definition of truth. Let’s note that most often they 

define an attribute of (declarative) sentences or propositions. (There is a subtle 

philosophical problem: "Snow is white" and "Schnee is weiss" – these phrases are 

obviously two different sentences: sentences are elements of a language, and English 

and German are two different languages; but, on the other side, these two sentences 

represent only one proposition: their common meaning. This subtlety should have been 
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mentioned but its further analysis is neither possible nor necessary here.) In other words: 

we are looking for the second part of the sentence "The sentence p is true if and only 

if…" 

There are various solutions to this problem. The oldest, sometimes designated as 

classical, definition of truth is called "correspondence definition/theory". For the first 

time it was formulated by Aristotle. It goes as follows: "To say that that which is, is not, 

and that which is not, is, is a falsehood; to say that which is, is, and that which is not, is 

not, is true". It is worth to note that this definition is in fact a rule how to use the word 

"true" (and its counterpart "falsehood"). Aristotelian definition offers no characteristic of 

what might be regarded as "essence" of truth. The definition proposed in 1933 by the 

great Polish logician and mathematician Alfred Tarski (1901-1983) is, though logically 

very sophisticated, of the same sort as that of Aristotle. The definition given by Thomas 

Aquinas (1225-1274) is much more "substantial": "Veritas est adequatio rei et 

intellectus" ("Truth is the adequacy of things and intellect"). From the point of view 

assumed in this textbook, it would be convenient to replace the word "intellect" with the 

word "proposition". No doubt, in this way we obtain another definition (and not only an 

alternative formulation); but we think that this definition preserves the fundamental 

intuitions contained in the original one. Let’s try to characterize these intuitions.  

Firstly, truth is a relation between two objects: things – on one side, and intellect (or 

proposition) – on the other. Secondly, the respective objects are, on the whole, of 

different – in fact: very different – kind (stone, stars or even angels or devils differ from 

either intellect or proposition); let’s leave aside the problem of relations between one 

intellect/proposition and other intellect/proposition. Thirdly, this relation is characterized 

as "adequacy".  

Now, let’s discuss briefly this definition. In our opinion, it expresses well the pre-

philosophical intuitions we connect with the word "truth". However, it is not difficult to 

indicate the "weak points" of this definition. First of all, the key term – "adequacy" – is 

far from being clear and precise. Additionally, it is difficult to understand in which sense 

a proposal should be "adequate" to, say, a part of material reality (there is a simple 

solution but it results in returning to Aristotelian definition). But perhaps we intuitively 

understand the meaning of the word "adequate" and we can can go do without its 

definition. 

The awareness of the difficulties related to this definition resulted in formulating 

alternative definitions/theories of truth. It is convenient to call all of them non-classical 

definitions/theories. We are going to characterize them in a possibly short way. The first 

to be mentioned is so-called evidence theory of truth (Descartes [1590-1650] was its 

main proponent): propositions are true if accepted as "evident", in other words as such 

which nobody can rejected. If "nobody" is to be construed in accordance with every-day 

meaning of this word then it is very doubtful whether many, if any, true – according to 
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the discussed theory – propositions exist (human beings differ very much as to their 

sense of evidence). And if we understand the term "nobody" as, say, "no rational 

subject" then we base our definition on a concept which in the empirical world has an 

empty denotation. It seems that in our times there are no its proponents.  

Consensual theory (German thinker Jurgen Habermas [1929-] is regarded as one of 

its main proponents) seems to be analogous to that discussed in the previous passage. 

A proposition is to be true if all members of the community accept it (thus nobody 

rejects it). Perhaps the main difference is in the role played by social processes which 

seem to be necessary to create consent. This theory is also a source of many difficulties. 

To start with the simplest trouble: how numerous a community should be? If composed 

of two people, the value of consent seems to be very limited. If it is to comprise all 

humans, the very possibility of consent seems to be limited. To these analytical troubles 

one should add a practical/moral doubts as to epistemological theory that might help 

eliminating all original, controversial – thus rejected by the majority – ideas. In spite of 

these doubts, it should not be simply rejected; especially if we think about this theory in 

its sophisticated form given to it by Habermas. The central idea of Habermas is that of 

debate: consensus is to be achieved neither by voting or by a spontaneous social process 

but by a "serious debate" or, as Habermas says, by "unconstrained debate". Even if still 

preferring the classical theory, we reject the consensual definition of truth, we should 

consider it as a, partial perhaps, theory of searching for truth – classically defined.  

Before we discuss briefly the pragmatic theory of truth (William James [1842-1910] 

was one of its main proponents), we should at least note it close connections with 

pragmatism – an important philosophical trend which played in the last one hundred fifty 

years or so particularly great part in the history of the American philosophy, and even – 

more broadly – in the American culture. But it is a large subject that has to remain here 

but noted. And we discus only pragmatic definition of truth. Most simply put, this 

definition identifies truth with utility. In other words this definition treats sentences (and 

their complexes, e.g. scientific theories) as very specific but just instruments (tools) of 

practical actions: If they are useful they are true, if their negations are useful they are 

false. This theory faces serious troubles. "Usefulness" is a term which has very narrow 

and very broad interpretations. If interpreted narrowly, this definition results in rejection 

of the problem of truthfulness of such theses as "The Universe is infinite". Neither this 

sentence nor its negation is useful in practical life. Therefore neither of them is 

pragmatically true, and neither of them is pragmatically false. Some proponents of this 

theory would say that both sentences are meaningless (thus both are pseudo-sentences), 

and thus cannot be either true or false. Even if you do not accept pragmatist theory of 

truth you must admit that its formulation allowed us to notice an important 

epistemological problem of relations between meaningfulness/meaninglessness and 

truthfulness/falsity. Having said this, let’s get back to the interpretations of 

"usefulness". Consider now the broadest interpretation of "usefulness". If such 
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interpretation is accepted, virtually all grammatically correct sentences will turn out 

meaningful. But then another trouble arises: The sentence "The Universe is infinite" can 

strengthen someone’s admiration for the Universe and therefore be useful for attaining 

a pleasant state of contemplation, thus should be regarded as true. But the same sentence 

can induce an unpleasant state of anxiety in another person. As „useless” it should be 

regarded as false. We have disclosed now the most negative trait of pragmatic definition 

of truth; Truth – however defined – should be a general characteristic of sentences/ 

propositions. But pragmatic definition of truth is in fact definition of another concept: 

a definition of the notion "truth-for-X" (X represents any person).  

The last definition/theory of truth we are going to discuss is known as "coherence 

theory" (Francis Bradley [1846-1924] presented one of the most radical versions of this 

theory). Similarly to all other theories of truth, also coherence theory defines truth as 

a relation between a sentence/proposition and another object (world, sense of evidence, 

social consensus, usefulness). In the case of the theory to be discussed here, truth is 

defined as a relation between a sentence/proposition and a set of sentences. A propo-

sition is true if it is coherent with the set. This formulation should be commented. Firstly, 

we will focus on the sense of the word "coherent". A minimal characteristic of its 

meaning gives the logical criterion of consistency: a sentence would be coherent with the 

set if it would not imply contradiction if connected by the conjunction functor with any 

sentence belonging to the set. And what about the set? It cannot be a "small" (e.g. 

composed of two elements) set. Contrarily, it should be "a great" set or even "the 

greatest". Availing of contemporary logic, we could interpret the last phrase as 

a synonym for the concept of "maximal system". The latter has an exact meaning: if any 

sentence, which does not belong to it, is added to it, the system loses its consistency. The 

main trouble with the „maximal system” is that – at least in mathematics – there exist 

many (even: infinitely many) consistent and different systems. Since there exist different 

mathematical systems characterizing relatively simple "arithmetic worlds", it would be 

very surprising if only one system should exist which would describe the "real world".  

1.4. Having overviewed various definitions/theories of truth we have decided that the 

classical definition of truth (Aristotle [384 BC-322 BC], St. Thomas [1225-1274], 

Tarski [1902-1983] and others) – in spite of some difficulties it creates – should be 

viewed as the best grasping both the pre-philosophical intuitions we have in everyday 

life (the role of this notion in interpersonal relations, in medical diagnosis, in lawsuits…) 

and science. And there is little doubt that the most elaborated version of the classical/ 

corresponded theory of truth was developed by Alfred Tarski. Below, we want to make 

some comments on his theory.  

In our opinion, analysing his inductive (formulated "step by step") definition of truth, we 

could say that this notion – if it is to be applied to "sufficiently simple" sentences/ 

propositions – can be regarded as a primitive concept or, to put it in somewhat different 
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way, as a concept defined axiomatically. The question which sentences are "sufficiently 

simple" will not be discussed here. Some examples should suffice: "Warsaw is on the 

Vistula", "This piece of chalk is white", "John’s bicycle is in the garage"… The 

definition of truth if applied to such sentences could be regarded also as so-called 

ostensive definition. (We use such definitions for defining some simple concepts, e.g. 

saying "This tomato is red" and indicating a tomato, and saying "This tie is red" and 

touching it – we define in ostensive way the term "red"). Indicating any of sentences 

written few lines above and saying "This sentence is true" we define in such a way the 

word "true".  

The logical apparatus applied by Tarski allows us to generalize the notion of "truth". His 

definition shows us how to pass from truth defined for "simple" ("elementary") sentences 

to truth defined for complex ones – composed of more simple sentences connected with 

some logical connectives. Availing of this logical instruments we can also define truth 

for sentences with quantifiers.  

It should be stressed that though Tarski had some philosophical interests, mathematics 

was his main domain of activity. His theory of truth is motivated mainly by some 

mathematical problems and in mathematics found its numerous non-trivial appli-

cations. (Model theory – a whole new discipline, nowadays an interdisciplinary field 

linking mathematics, philosophy and computer science – was created at the border of 

three mathematical disciplines: logic, set theory and algebra; Tarski’s works, and 

particularly his theory of truth, played fundamental role in this process.) However, 

applications of this theory to pre-scientific knowledge and to empirical sciences have not 

been so successful. In general, one could say that there are still many problems concer-

ning the theory of truth which would be applicable to non-mathematical domains. (NB! 

Many non-mathematical domains have been effectively mathematized, e.g. physics. Do 

the domains fundamentally non-mathematizable exist? – this question is very difficult 

and cannot be discussed here).  

Now we want to characterize briefly some of the problems which can be regarded as still 

open.  

Let’s start with the discussion of a thesis which has played a fundamental role in 

philosophy and logic for twenty three centuries at least – since Aristotle [384-322]. 

According to this thesis, all (meaningful) declarative sentences can be divided (the 

condition of completeness and disjointness being satisfied) into two classes; of true 

sentences and of false sentences. If a sentence is true, then is negation is false and vice 

versa. This thesis (known as "bivalence thesis") seems to offer a good characteristic of 

situation in mathematics and also in some areas of everyday life. But in many practical 

situations and in many (all?) sciences this thesis is too distant from our practice: In some 

practical situations it is evident that there are profound differences between the following 

sentences "It costs 1000 $", "It costs 500 $" or "It costs 100 $" even if all of them are – 
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from the logical point of view – simply false when "It" costs 1010 $. Intuitively, the first 

one is "almost true", the second one seems to be "rather false", and the third one is 

"almost completely false". Are such intuitions not sufficient? Why should we look for 

a theory of "greater" and "smaller" truth? There are a few reasons supporting our claim 

that such a theory is needed. 

Let’s start with an aspect of didactical practice. Let’s assume that a teacher asks 

a student about the date of the birth of A. Mickiewicz (1798-1855). And the student’s 

answer is "1797". It can be treated as a minor mistake. If the answer was "1767", it 

would have to be regarded as more serious mistake. And if the answer was "1543", it 

should be regarded as a great error, an error demonstrating lack of elementary know-

ledge about the history of Polish culture. We think that the concept of approximate 

truth (verisimilitude) should be used when tests are prepared.  

The development of Artificial Intelligence suggests us another answer to the question put 

above: It is possible that progress in this domain will result in partial automation of 

scientific work, including theory creation. And creation of theory presupposes also 

evaluation of various data, which support a theory of which the theory being created is to 

account for. But it is rather doubtful that in the foreseeable future these devices should 

possess intuition. If we will be able to equip them with a notion expressing our intuition 

of approximate truth – they will be so flexible and effective as our intuition. Thus less 

intuitive and more formal tools helping in epistemic evaluations might be very useful. 

In many practical situations the (financial, temporal…) costs of very precise 

measurements are very high and the relevance of precision passing a defined level can be 

minimal or even null. Thus the solution of the problem of approximate truth can have 

even financial significance.  

As regards practical applications of the theory of approximate truth, we still remain 

rather on the level of speculations and hypotheses. But from a more theoretical point of 

view – from the point of view of epistemology the theory of approximate truth is 

necessary if development of human knowledge in general and science in particular is to 

be properly described and accounted for. The need for such a theory of truth arises from 

both historical and philosophical observation: the development of human knowledge 

(science) is a very complex process which by no means can be reduced to accumulation 

of individuals truths. Without going into conceptual/theoretical depths, let’s rather look 

at history of science and try to analyse some facts.  

For the geographical knowledge passing from the image of the Earth as a flat surface to 

the image of it as a ball (solid sphere) was undoubtedly a great progress. But can it be 

described as rejecting just a false thesis (expressing this image in words)? Contrarily to 

simplistic views, the answer should not be positive. Why? Because this image was partly 

true! Think first about everyday practice, say about constructing football pitch. It should 

be perfectly flat. Or think about Great Plains... And these pre-scientific observations 
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could be interpreted in the context of rather sophisticated branch of mathematics – 

differential geometry. And this geometry allows us to say that a "sufficiently small" part 

of the surface of the "sufficiently great" ball is "almost identical" with a flat surface (in 

other words: sphere is locally "almost flat"). Let’s compare now the just described 

cognitive change with another – one which happened on much higher level of theoretical 

knowledge. Think about Einstein’s theory of relativity and its relations with Newton’s 

mechanics. A big task. Not to be accomplished here. But if we limit ourselves to one 

point, a comparison will be possible: Let’s compare a trait of mass in Newton’s theory 

and an analogous trait of mass in the relativist theory. In Newton’s mechanics the mass 

of a given material body is constant, thus – independent from other physical parameters; 

it is – in other words – an intrinsic trait of a body. In Einstein’s theory, mass of a body is 

changing: it is increasing in relation to its velocity; it is then a relational characteristic of 

a body. Is then Newton’s theory false? Obviously not: The mass of bodies moving even 

with relatively great velocity (ca. 30% of the velocity of light) remains "practically 

constant" – the changes of mass are so small that even today hardly observed, and in 

Newton’s time, and even two centuries later, such changes were absolutely unnoticeable. 

In spite of some important differences, an analogy between both situations should be 

easily noticeable: due to cognitive progress, some theses for a time regarded as just true 

turn out to be only partly true, thus of course partly false, but – just partly, and not 

absolutely.  

And now a comment on relations between issues discussed in the present sub-chapter 

and those we are going to debate in the next one. These issues are in a way similar, but 

also significantly different. We think that it is important that these similarities will not 

cover the differences.  

Firstly, let’s point to the similarities: The two problems are related to the issue of 

cognitive value of propositions (their sets, theories, etc.). And in both problems two 

radically different approaches are possible: on one hand "dichotomous" (0-1), on the 

other "gradualist". And secondly – differences.  

Let’s consider a simple sentence describing a typical life-situation: "John was seen 

yesterday at 7 p.m. at the entrance to the Central Station". If we accept the idea of 

approximate true, we can regard it as more or less true – perhaps he was seen there at 

6.30 p.m. perhaps at 11 a.m. Or he was seen in close vicinity of the Central Station, or 

a few hundred meters from the Station… – If that day John was in another city (or did 

not leave his apartment) all these propositions are "almost false", but if that day he was 

in surroundings of this station – all these sentences are "approximately true".  

And now, let’s discuss a different though related sentence: "Peter says that he saw John 

the previous day at 7 p.m. at the entrance to the Central Station". We can (and should, if 

the information is of any practical significance) estimate the cognitive value of this 

declaration. – A task easy to be defined but difficult to be accomplished. However, one 
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point is obvious: The degree of credibility can vary (for great many reasons) from zero 

(if we are sure that Peter stayed all the day at home) to almost one. It should be noted 

that there is no simple relation between the value of Peter’s testimony and the value of 

the proposition about Johns: It is possible that Peter likes to tell "small lies"; but the fact 

that he actually did not see John at a place and time does not contradicts that John 

actually was there and then.  

1.5. Let’s go back for a while to the beginning of this chapter. We started with a short 

discussion of the Plato’s theory of episteme and doxa. We complemented this discussion 

with some remarks on the role of mathematics as a standard of "perfect knowledge". 

Two procedures play the fundamental role in the development of mathematics: defining 

concepts and proving theorems. The first operation is closely connected with the very 

possibility of attributing a logical value (either truth or falsity) to a sentence: The less 

clear the meaning of a sentence is, the more problematic is regarding it as genuine 

sentence having a logical value – any value. And the concept of proof sheds light on the 

other element of the definition of knowledge: on the concept of justification. One of the 

most telling is the history of the famous "Fermat Last Theorem" – a quite simple 

theorem about a type of equations and their solutions in natural numbers. It had remained 

a hypothesis for a long time (since 17th century). Only in 1995 American mathematician 

Andrew Wiles (1953-) published his proof of this proposition; since that moment it has 

been accepted as a part of mathematical knowledge.  

Let’s still stick for a while to mathematics. As we noted above, the most sophisticated 

version of the classical definition of truth developed by A. Tarski (1902-1983) is very 

well applicable to mathematics. One of the most interesting consequences of this 

definition might be presented – of course in a sketchy and informal way – as follows: if 

a theory of a "sufficiently rich" mathematical domain (say, of natural numbers) is based 

on a "sufficiently simple" (e.g. finite) set of axioms (say, Peano’s axioms of arithmetic), 

then not all propositions true in the model (in this domain) are derivable in this theory 

from its axioms (are provable in it). As stressed, it is an open question in which way this 

thesis could be possibly applied to non-mathematical domains. Nevertheless, this meta-

mathematical statement seems to support the view which distinguishes between the 

truth of propositions and their justification. (In mathematical jargon, we speak about 

semantical notion of truth, and syntactical notion of proof.) 

As said above, the concept of mathematical proof can be regarded as a standard for 

the notion of justification. It should be then instructive to note that this notion (and thus 

the concept if justification in mathematics, rightly regarded as most precise science) is 

not so self-evident as it might appear at the first sight. This issue could be a subject of 

a long paper or even a book. And we have to limit ourselves to four short remarks. Firstly, 

the opinions on what (which theses) demands proof and what is evident (thus not 

demanding any proof) have been changing for centuries. These changes have been by no 
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means unidirectional but the main tendency is visible – it might be characterized with the 

formula: if a theorem can be proven (it has not been assumed as an axiom), then it 

should be proven. Secondly, the opinions on what is a "good" mathematic proof have 

also been changing considerably. What once was accepted as a (complete) proof today 

might be regarded as a sketch of the proof only. The tendency has been toward greater 

exactness, precision, etc. But again, this tendency has faced some counter-tendencies: 

some have noted some manifestations of unnecessary pedantry. – These two issues, 

however very important, can be regarded as internal, „technical” problems of mathe-

matics. But the problem to be addressed with our third remark is much more profound 

and philosophically involved. To present this problem, even in a very informal way, we 

have to say something about a class of mathematical theorems – about so-called 

"existential theorems". Theorems of this sort just say that some mathematical objects 

exist. For instance – that there exist numbers having some particular properties. 

Existential theorems can be proven in two fundamentally different ways. The proofs of 

the first kind are called „constructive”. These proofs are composed of two steps: In the 

first step – very short (but often difficult, needing invention) – a mathematical object 

(a group of objects) is just indicated. In the second step, it is demonstrated that the given 

object (or each out of the group) has the demanded properties. The proofs of the second 

type are called "not-constructive". They are logically more sophisticated. The central 

idea of non-constructive proofs is based on the strategy known as reduction ad 

absurdum: At the outset, we hypothetically assume that no object having demanded 

properties exists. And then we demonstrate that this assumption implies logically (we 

add the adverb since beyond mathematics the verb „implies” happens to be used in an 

unprecise way) a contradiction. Classical logic says that if a sentence implies a contra-

diction then it is false. Therefore if the thesis about non-existence of an object implies 

a contradiction, thus it is false and its negation – the existential thesis – is true. The first 

type of proofs of existential theorems – the constructive proofs – is non-controversial 

and commonly accepted in mathematics. In the case of non-constructive proofs the 

situation is very different: Some mathematicians simply reject non-constructive proofs. 

Some others, less radical, develop a special kind of mathematics – so-called constructive 

mathematics in which only theorems with constructive proofs are accepted. This 

situation contributed not only to the revival of interest in philosophy of mathematics but 

also, and – what is perhaps still more interesting – to "reforms" in logic which resulted in 

the rise of so-called non-classical logics, in particular – intuitionist logic (which does 

not allow for non-constructive proofs). And now – last but not least – a remark on 

a proof which inspired many debates among both mathematicians and philosophers. But 

first, a few words about the theorem itself. "Four-colour theorem" – under the name it 

is widely known. It is a rather simple geometric theorem that can be easily understood by 

non-mathematician. It says that any "good" (the only problem with formulating the 

theorem lies in explicating this term) map composed of "states" can be coloured – in 

such a way that any neighbouring "states" are not of the same colour – with no more than 
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four colours. This theorem is not particularly important or interesting. In spite of this, it 

has "provoked" many mathematicians: for one hundred years or so it has "resisted" any 

attempts to prove it. The situation was changed in 1976, though in a rather unexpected 

way. That year the proof was announced by two American mathematicians Konrad 

Appel (1932-2013) and Wolfgang Haken (1928-). But – in a way – it was a proof very 

different from all proofs – either constructive or non-constructive – mathematics had 

known before: it was computer-assisted proof so computationally complicated that no 

mathematician is able to check all its steps (in this context the human-made checking of 

computer program which generated the proof should be distinguished from direct 

checking the very proof by a man). Most mathematicians have accepted the proof, some 

still have some doubts. Anyway this and similar (less famous but perhaps more 

mathematically important) proofs are subjects of interesting debates in the area on which 

epistemology, philosophy of mathematics and (in the context of the issues to be 

discussed in the next part of this textbook, let’s stress it) philosophy of Artificial 

Intelligence overlap.  

While speaking about (mathematical) proofs we cannot fail to mention the concept of 

axiom and "axiomatics" (set of axioms). The first system of axioms formulated by 

Euclid (~300 BC) was the fundamental part of his system of geometry. The idea of 

axiomatic systems seems to be a reaction to a fundamental trouble known as regressus 

ad infinitum. Though the problem was defined and discussed only some three centuries 

after Euclid in the school of sceptics, it can be supposed that the author of "Elements" 

should have at least an intuitive sense of this problem. This problem can be formulated 

as follows: Let’s assume that any opinion to be accepted has to be justified. Let’s assume 

also that an opinion can be justified (in a non-trivial way: to avoid trivial self-

justifications) by another opinion. Thus a justification demands an infinite number of 

steps and it is impossible (in finite time) Therefore no justification, and thus – no 

knowledge is possible.  

As far as we know, Euclid made no statements on epistemological issues. But, from our 

point of view, it is of rather little importance what a Greek (of whom, incidentally, we 

have practically no knowledge) thought about these issues (It is a good moment to 

formulate the following remark: what was said about Euclid can be referred to other 

thinkers – today it is sure that nobody is fully aware of the content of his mind, and that 

the real process of reasoning contains various non-verbalized premises.) Specially if we 

are discussing knowledge and its evolution from a social-and-historical and not 

individualist perspective. From this perspective the historical vicissitudes of a work, the 

variety of its interpretations are more important that author’s intentions.  

Having made necessary methodological reservations, let’s return to Euclid. It seems to 

us that the intuitions expressed in his work could be reconstructed as follows: Various 

propositions differ as to their evidence, intuitiveness, simplicity... Therefore it is possible 
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that while justifying various opinions we meet, from time to time, opinions so evident 

and intuitive, and so simple (this trait – as much less subjective than the previous ones – 

is particularly important) that they demand no justification. It could be said that 

Euclidean axioms define moment in argumentation in which one not only can but even 

should stop.  

The history of mathematics, especially in the 18th-20th centuries demonstrates that the 

(intuitive) notion of axiom evolved in that time. The discovery of non-Euclidean 

geometry (by J. Bolyai [1802-1860] and N. Łobaczewski [1792-1856], anticipated by 

C. Gauss [1777-1855]), played an important role. Due to further investigations, it turned 

out that Euclidean and non-Euclidean geometries are – though in a very specific sense – 

logically equivalent. The rise of various logically correct geometries resulted in the 

weakening of the ties between the logical role of axioms as elements of "logical basis" of 

a theory and their image as "most intuitive", "most evident", etc. Further studies 

demonstrated that any mathematical theory can have not one but various axiomatics 

generating all theorems of the given theory. These studies surely strengthened the 

formally-logical understanding of the concept of axiom. But if we look not at 

mathematical logic but at the mathematical practice, the image will turn out more 

nuanced. There exist various axiomatics of Euclidean geometry, surely much more 

formally precise than the original axiomatics of Euclid but all of them try to be as much 

intuitive as possible.  

Whatever can be said about some problems and difficulties connected with the idea of 

axioms, the basic logical structure of mathematics seems to be if not identical then very 

similar to that for the first time demonstrated by Euclid. One of the most important and 

basic epistemological questions could be expressed with the following words: how far 

can be the structure of mathematical knowledge generalized: ascribed to other types of 

knowledge, or even – to the whole knowledge?  

Two epistemological theories offer radically different answers to this question. But 

before we present them in a possibly systematic way, we would like to take the 

opportunity and to present two metaphors expressing these theories. – In the next chapter 

we will be speaking about searching for knowledge. We will stress that precise, 

systematized, etc. can be – at best – "ready" knowledge: the final product of cognitive 

activity; searching for knowledge we most often commence from intuitions, unprecise 

hypotheses and – from metaphorical images. The epistemological metaphors we are 

going to present are, in our opinion, particularly effective in conveying the central 

intuitions of both epistemological theories. – The first metaphor was created by Moritz 

Schlick (1882-1936); the second was presented by Otto Neurath (1882-1945). In the 

Schlick’s metaphor central role is played by the image of a pyramid, in that of Neurath 

– the image of a ship (boat, raft – the German, originally used by Neurath, word Schiff 

happens to be translated into English in various ways). Before discussing both metaphors 

and both epistemological theories, let’s still make a remark on both philosophers and 
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their epistemological stance. Both Neurath and Schlick were members of so-called 

"Vienna Circle"; they shared great many opinions on metaphysics, on philosophy and its 

relations with science, or on the proper method of philosophy. – They shared almost all 

the views which are associated with so-called neo-positivism (or, alternatively, logical 

positivism), one of the important trends in the philosophy of the 20th century. However, 

they differed as to one of the most fundamental problems in epistemology.  

The Schlickian metaphor of a pyramid expresses the epistemological theory known as – 

foundationalism. – Returning to our considerations on mathematics and to the question 

about generalizability of the logical structure of mathematics, we could say that 

foundationalism offers a positive answer to this question. According to this view, any 

knowledge – mathematical or empirical – can and should be based upon "unshakable" 

foundations. In the case of mathematics these foundations „are made of” axioms. And 

what about empirical knowledge? – What should be its foundations made of? The 

answer says: of simple propositions – of "protocols" reporting either "simple" physical 

events (something like "A ball fell on the ground after 2 seconds") or "simple" sensations 

(something like "I feel that it is warm here"). Unfortunately, there are some troubles with 

these answers. The "protocols" of the first type seem to be too strongly connected with 

theoretical concepts and ideas: e.g. the concept of a second presupposes quite consi-

derable amount of theory. The "protocols" of the second type seem to be too unprecise (it 

is warm here – not very precise sentence), and subjective (warm – for one person, 

already cold – for another). And the second trouble: is doubtful that from such simple 

"protocols" any general knowledge (a knowledge that – in particular – not only accounts 

for past events but also makes possible some knowledge about the future, in other words 

– allows for predictions) can be inferred. – Let’s return for a moment to the very 

metaphor of Schlick. We would still like to make two comments. First on a modification 

of this metaphor: It seems to us that an image of a tower to which subsequent floors are 

added, might be a better metaphor for fundamentalism though – preserving the central 

intuition contained by the image of pyramid. And a historical comment: Schlick’s 

metaphor may be regarded a variation of the image given by Descartes (1596-1650). 

The opinion of French philosopher is, in a sense, very "revolutionary": he claims that the 

old building (of human knowledge) should be destroyed all at once and a new one 

should be built from the ground up. It is interesting that Neurath, though politically 

rather radical, represents much more "reformist attitude" in epistemology. 

This attitude expresses very well Neurathian metaphor of a ship – a metaphor expres-

sing opposite epistemological stance to Schlick’s theory: coherentism. Before we pass 

to its discussion, we would like to share a historically important and epistemologically 

interesting remark: The basic idea of "Neurath’ ship" is identical with that of other 

vehicle known as "Ship of Thesus" which was discussed by Greek philosophers, among 

them by Plato (427 BC-347 BC). In Greece it was used in the metaphysical debates on 

the identity of objects which are changing. Neurtath avails of this idea in an 
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epistemological context, to present his view on human knowledge. And this view can be 

briefly put as follows: Knowledge has no permanent, stable, unquestionable fundament: 

all elements – either "simple" or "complex", either "concrete" or "abstract" – of knowledge 

are corrigible. Therefore, obviously, the whole knowledge is also potentially corrigible. 

However, at any given moment only a part of knowledge can be modified: if 

modification should not to be an arbitrary play with the knowledge and its elements, the 

not modified part provides us with methods and reasons for modifying the other part. – 

Like in the case of any vessel: at a given moment you can exchange any of its 

("sufficiently small") parts, but you cannot exchange all (or even great many) parts. – 

We would like to stress the word "modification": various elements of knowledge are – at 

least most often – just modified (e.g. Kepler did not reject Copernicus’ system but 

modified it slightly, replacing his circular orbits with elliptic orbits which better fitted 

astronomical observations) to make them more coherent with other elements of 

knowledge.  

Still one epistemological metaphor deserves attention. And not only because it was 

created by W. Quine (1908-2000), an outstanding American philosopher who popu-

larized Neurath’s metaphor of ship. He introduced also his own metaphor of "field of 

forces". It is interesting not because it uses another image: it is at best of secondary 

importance. Though it is very similar to the Neurathian metaphor, it also differs slightly. 

And, in our opinion, this difference matters. We are not going to refer these elements of 

Quinean metaphor which do not differ from the Neurath’s metaphor. We will focus on 

the difference. The field of forces has its centre and areas which more or less distant 

from this centre. The centre is very stable (though not absolutely immutable), and other 

areas are more or less unstable: the more distant from the centre, the more unstable. 

Availing of this image, Quines says that some elements of knowledge (such like logic or 

mathematics) are stable: they are only very seldom and minimally modified, some – like 

solidly established theories of physics are also rather seldom and rather minimally 

modified, and some other theories are more temporal and often rejected. Quine’s stance, 

though generally – like Neurath’s – is a version of coherentism, and it seems to suggest 

a form of compromise, even if limited, with foundationalism.  

At the end of our considerations, we would like to share two remarks (one short, one 

longer). The first one: on the problem of regress in infinity: from the point of an 

individual the number of known sentences, of intellectual operations, etc. is limited. On 

the other hand, the number of pieces of knowledge is not determined. In any given 

moment of human history also collective knowledge is finite. But – in contrast to 

individual knowledge – there is no fixed limit. In other words it is (logically) possible 

that human knowledge will be constantly improving, in particular – offering further and 

further, more and more profound justifications.  

And the second one: we would like to mention now a way of argumentation which might 

be regarded as a special kind of justification – if the latter term will be understood in 
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a sufficiently broad way. To demonstrate this type of justification "in action" we would 

like to discuss briefly the famous sentence of Gorgias (ca.483-376); "Nothing exists" 

(the most radical thesis whenever formulated; let’s consider it as is formulated, setting 

aside the question whether it is a parody, an intellectual challenge or whatever else). It is 

the negation of the sentence "Something exists" (we also have to set off the logical, 

rather serious, doubts that both propositions raise – from the point of view of 

contemporary logic). Do we have any reason – no to say: good reasons – to be sceptical 

in relation to, to raise doubt? – We do not see any reason. We thus think that the thesis 

"Something exists" has justification of a kind. And more generally: a proposition is 

justified (in the broad sense) if there is no reason for disbelieving it. To avoid being 

involved into never-ending controversies over radical scepticism something should be 

added to this role. We think that the phrase "no reason" should be replaced by the phrase 

"no specific reason". The general sceptical thesis might be formulates, let’s say, as 

follows: "All proposition are doubtful". And it entails – for any proposition p – the thesis 

"p is doubtful". But it is just general reason, and – from the point of view we assume 

here – the reason should be specific, i.e. applicable to the given proposition, or at best to 

a well-defined class of propositions, and not to "all possible" propositions.  

The above-formulated remarks on universal doubt we would like to supplement with 

a comment on Descarte’s (1596-1650) methodological scepticism. At the beginning, 

the adjective "methodological" should be underlined: it indicates the fundamental diffe-

rence that exists between many other forms of scepticism (from the ancient to very 

recent) and its Cartesian form. It can be also characterized as "hypothetical" (and not 

"assertive") or "transitional" (and not "permanent"). Briefly put, in methodological 

scepticism doubting is a step on the way to certainty; in „standard” scepticism doubting 

defines a point to be permanently occupied. And abstracting from the methodological 

character of Cartesian scepticism, two points on it are to be made. First, though very 

radical from the common-sense point of view, it is not universal: Descartes assumes – 

with no doubt – quite a few "things": his own pre-philosophical opinions (e.g. about 

material world), his mental processes (his doubting in material world), logic… – not so 

much but also not so little. And second, whatever you think about "dream argument" and 

Cartesian hypothesis of "malicious evil", you has to admit that he offered some 

arguments which are rather specific, and whether convincing – it is another question, not 

to be discussed here, even shortly. 
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2.1 Humans as all other animals have to perform various activities to survive; and to 

perform it effectively ("satisfactorily") they have to possess some knowledge about the 

world they live in. But in no case it is necessary that we will be looking for more and 

more knowledge. – The problem of cognitive development of our kind is too complex to 

be considered here. But a few, rather elementary, aspects of this problem should be 

discussed.  

Let’s start with a (somewhat modified) observation made by Plato: As it is known, if we 

put an oar (a stick, etc.) into water, we perceive it as bent. But if we touch this oar (still 

in water), we perceive it as straight. In everyday life, we spontaneously accept the 

information delivered by hands, and reject that one which is received through eyes 

(rather spontaneously we regard it as optical illusion). We face similar situation when we 

consider more complex (though very common) situation: A person is characterized by 

our good friend as "nice and friendly" while by a another friend – as "unfriendly and 

unpleasant" – For many of us, rather unpleasant situation…  

These two situations give us opportunity to analyse some mechanisms generating the 

tendency towards active and conscious searching for knowledge. In the first situation, an 

individual has two immediate though different experiences of a material object; in the 

second one – someone receives two different opinions about a person. Experiencing 

situations of this sort result in a development of the awareness of difference between an 

object and its various – sometime: contradictory – representations. And just such 

contradictions between different representations incline us to formulate the following 

two questions. 

Firstly, about "adequacy" of representation: which of them is "adequate", which – is 

not. Or, perhaps, which of them better represents the given object. Secondly, about rules 

or criteria of evaluations of this sort: in which way we decide that one representation is 

better than the other. 

Much more important, advanced and complicated examples of such situations are 

delivered by scientific knowledge. Perhaps the history of optics supplies one of the well-

known and important instance – Isaac Newton (1642-1727) developed so-called 

corpuscular theory of light. And approximately at the same time (the turn of the 17th and 

18th centuries) Christiaan Huygens (1629-1695) proposed wave theory of light. 

Newton’s theory dominated for a century. Experiments conducted at the beginning of the 

19th century demonstrating such phenomena as interference and diffraction resulted in 

a wave theory gaining prominence. Its position was enforced when light was interpreted 

as a sort of electromagnetic waves – as demonstrated in John Clerk Maxwell’s (1831-

1879) theory of electromagnetism. But at the beginning of the 20th century the situation 

changed aga[in.] in 1905 Albert Einstein (1879-1955) introduced the concept of 

photons to account for so-called photoelectric effect. His theory was of course a version 

of corpuscular theory. At this moment one could contend that both theories are – in a 
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sense – true, but both are opposite. – This dilemma was solved some two decades later. 

Newly born quantum mechanics regards light as having both wave and corpuscular 

traits.  

When we already mentioned one of the greatest achievements of the 20th century physics – 

quantum mechanics, we should also invoke another great theory of that age – special 

and general theory of relativity. Not even to discuss its philosophical consequences – 

a large area full of controversies. But one important point is to be made: Both theories 

are regarded as correctly describing their own areas – quantum mechanics: micro-world 

(the word of elementary particles), and theory of relativity: macro-world (the world of 

galaxies, the Universe), and both describe their respective "worlds" with astonishing 

accuracy. However, physicists regard both theories as, say, "incompatible" (the problem 

of their logical relations is very difficult, thus we prefer this "cautious" term) but – on the 

other hand – describing parts of one world. – It could be said that the "tension" between 

these two great theories is one of the most important (if not the most important) motives 

inspiring many contemporary searches in theoretical physics.  

2.2. To discuss another aspect of knowledge searching, let’s consider asking the 

following question: "Why the sky is blue?" (It should be obvious that we formulate this 

question in a simplified way: due to various climatic factors, the sky is changing its 

colours – but within certain limits –). What is assumed in this question? – It seems that to 

ask such a question it has to be assumed that the sky could be, say, green, brown or 

violet. Somewhat similar character has a paradox formulated by a German astronomer 

Heinrch Olbers (1758-1840). One could say that he asked the question "Why the sky is 

dark at nights?". But Olbers asked this question since he believed that the night sky not 

only could be but – according to some assumptions about the infinity of the Universe – 

also should be bright (for this reason the name "paradox"). And now, let’s deliberate 

a similar problem but taken from a very different field – from history and sociology/ 

economy: "Why some countries are very rich, and some other – extremely poor?". 

The formulation of this question presupposes that the global distribution of wealth could 

be more or less equal than the actual, or that more or less different could be the spatial 

distribution of inequalities similar to the currently existing. In spite of obvious 

differences, all three questions point to an important factor determining the search for 

knowledge: One of the most fundamental characteristics of human mind (perhaps not 

only human, but this question cannot be discussed here) is its ability to cognize not only 

the actual world, but also some "possible worlds" – The term we have just introduced is 

quite popular in contemporary philosophy. It has many interpretations and applications. 

Numerous books and papers have been written. And we would like to avail of it one way 

only: by stressing that looking at the real ("our") world in the context given by a number 

of "possible worlds" helps us to ask questions about the world we live in – questions 

which otherwise could have been unnoticed.  
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2.3. For various reasons presented in the Preface and in the Introduction to this part, we 

are interested here in epistemology studying the knowledge from social rather than 

individual perspective. And social perspective is also a historical one: The humanity 

knowledge has at its disposal today, at the beginning of the 21st century is a product of 

long-lasting complex process. Its brief yet systematic description would require a whole 

book, or at least a paper. – Much more than we can offer here. But at least some remarks 

should be made.  

Though we could start our story much earlier (say, 50 000 years ago), we decided to 

begin from a moment which old historical science regarded as the beginning of 

"genuine" history (as contrasted with pre-history): some 5000 years ago two important 

inventions appeared: writing, and state and intellectuals. Writing was the first great 

invention in the, so to say, "technological" history of knowledge (culture) production. 

The invention of state and of the intellectuals was the first great social invention relevant 

for the development of this branch of production. The significance of these inventions is 

beyond any doubt: Look only at the two strands of this history: The first, schematically 

presented, is composed of three main transformations: invention of writing – invention 

of print – invention of computers/Internet. The first transformation created "techno-

logical" basis for many subsequent cultural developments; for the rise of "big religions" 

(the "religions of Book"), mathematics, philosophy…; the second transformation 

immensely stimulated circulation of ideas; the third one – we will see….As regards the 

social history, the rise of state cannot be underestimated: it allowed for origins of group 

of people who could spend time producing culture (in particular: creating written texts). 

The rise of such a group was necessary for passing from gaining of knowledge 

(understood as accumulation of cognitive side-effects of various non-cognitive, i.e. not 

intentionally oriented at cognition, activities) to knowledge production (understood as 

activity intentionally oriented at cognitive goals). From the long and complex history of 

this group, we would like to extract but two moments marking critical point in this 

history. The rise of the first European universities in the 12
th

-14
th centuries. The model 

of collective intellectual work established by universities has been evolving until our 

days, but even today, after eight hundred years some elements of this model play a role 

in our academic life. The next moment can be located in the mid-18th century – in the 

time of Enlightenment and of the Industrial Revolution. We would like to suggest 

that all the time which has passed since then – these two hundred and fifty years or so – 

can be regarded, if viewed in the context of the last 5000 years – as one period. Of 

course, for a more detailed analysis, introduction of some divisions into sub-periods 

would be necessary. However, analysing all these periods, we can discern many 

interesting trends: First, until the 18th century the proportion of intellectuals (in the 

broadest, descriptive and not evaluative sense of this term) in the whole population had 

been increasing, if at all, very slowly. And the process starts to accelerate around 1750. 

Second, this group has been getting more and more differentiated: teachers, journalists, 
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ideologists, writers, engineers… Third: the rise of many new institutions: new 

universities, but also polytechnics and other practically oriented academic institutions, 

laboratories, scientific societies – from local to international… And fourth: growing 

interlinks between science, technology and industry/economy.  

In the last passage we tried to sketch a historical background for more epistemologically 

oriented history we are going to present now.  

As already noted, the whole history of human knowledge can be divided into two 

periods. The whole, very long first period lasted until 3000 BC. (This date is of only 

symbolic value!) The invention of writing begins a new era: the era of production of 

knowledge. Some mathematical discoveries are made, astronomical and medical 

observations…Of course, the accumulations of "non-produced" knowledge is not only 

going on, but still dominates for a long time. But a new process was started.  

The whole – second period – lasting for the last five millennia can be further divided 

into two intervals: roughly before ca. 500 BC and after this date. Let’s stress that the 

choice of this date has nothing to do with numeric convenience: Thales (ca. 624 BC-545 

BC), commonly regarded as the "father" of European philosophy and mathematics 

epitomizes the intellectual transformation which commence at that time. There are its 

two main elements. The first can be labelled with the word "whole" and two sub-

elements can be further distinguished: on the one hand, the reality in which we live 

becomes World, Universe, Being and the goal of knowledge/philosophy is to grasp 

(describe, understand…) the wholeness of the World; on the other hand our knowledge 

should also be a (logical) whole, and not a set of individual pieces of information about 

individual parts of the world. This element defines mainly goals to be achieved by 

a development of knowledge. And the second characterized rather the method. And the 

method can be described again with one word only: with the word "criticism". – To 

achieve such an ambitious goal, we should find (to use contemporary language) the 

strong and weak points of each theory. – This method was explicitly defined, in 

particular by Socrates (ca. 470 BC-399 BC). But we should add a note on pluralism to 

the description of the methodological transformation initiated by Greeks. If not explicitly 

defined, it was being practiced by them very widely.  

The next great intellectual transformation took place at the turn of the 16
th

 and 17
th 

centuries. Galileo Galilei (1564-1642), often regarded as the „father” of the modern 

physics, in a fundamental way contributed to this transformation. Two points are 

particularly important. First: Galileo radically changed opinions of scientists on the 

relations between mathematics and physics. Four centuries have passed and this 

revolutionary view has become a platitude: physical laws and theories have to be 

formulated in a mathematical language. In the language which before Galileo was 

regarded as suited for a Platonic realm of ideal entities, and not for material things. 

Second, it could be said, somewhat figuratively, that Galileo changed the scientists’ 
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attitude towards Nature from "passive" to "active": before him scientists most often 

were just observing the natural world (sometime with good results as in the case of 

astronomy), Galileo started to "intervene" into the world in such a way that world 

"answers" to the questions asked by scientist – he developed and popularized the idea of 

experiment as a fundamental method. And the sphere of "pure" ("passive") observation 

was also modified by Galileo. He participated in the construction of telescope and used it 

in his observations of the Moon (which incited hot philosophical debates). – The Galilean 

ideal of empirical science is still with us. It can be even said that in the 20th century it 

considerably influenced such disciplines as psychology, sociology or archaeology. 

We risk a prognostic, though based on some observations of the recent past, hypothesis: 

a new type of science is emerging (not in opposition to the Galilean model but as one 

complementing it). It could be called quasi-experimental. The classical experiment 

(whether in quantum physics or in social psychology) consists in combining some 

manipulations of a part of (material) reality with precise observations of the manipulated 

object. The experiments of a new type – let’s call them quasi-experiments or virtual 

experiments – are conducted in the virtual "space" of computers. Therefore, they are not 

experiments in the classical, strict sense, but on the other hand they differ from 

mathematical analysis of mathematical models of a part of reality.  

2.4. Virtually in all types of human intentional (conscious) actions – in particular: 

productive actions – various tools (instruments) are being used. These two words we 

want to use in a very broad sense to encompass both material and intellectual 

instruments. Telling this story, even in a very concise form would not be possible here. 

For this reason we have decided to present only relatively small part of this story, but – 

in some detail. Having considered some possibilities, we finally decided to offer an 

image of the development of statistics.  

We are convinced that – against a view, it seems to us: quite widespread – its history is 

interesting and instructive, and its role both in science and other social areas has been 

increasing for centuries. Omitting "pre-history" of statistics, we start from the beginning 

of this process of continuous development of statistics – from ca. 1600. The previous – 

16th century (in the history of culture known as the period of Renaissance and 

Reformation) was also the age of great geographical discoveries and great social and 

economic transformations regarded as the early phase of capitalism; according to the 

majority of historians – it was the beginning of modern times (as opposed to the 

Medieval Ages). Among these many interwoven, interacting processes a very important 

role was played by the process of the rise and development of modern centralized nation-

states. – The word "statics" comes from the Italian stato which, as can be easily guessed, 

means "state". And this connection is by no means incidental: "Statistics" initially meant 

just "knowledge/science of state". It should be stressed that it was not a theoretical 

science, still less – a "philosophy of state", but an empirical descriptive science 

collecting and systematizing information about various states – their territory, 
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population, production, etc. Therefore, the contemporary meaning of this term is surely 

different but its connections with the original meaning should also be evident.(An 

interesting element of the social history of statistics is the history of various insurance 

institutions, e.g. of Llloyd’s of London – established in 1688 and still operating. 

Unfortunately, no more comments on this subject can be made here.) We will resign 

from any further systematic presentation of the relations between two very important 

modern developments: of state and of statistics. However, some notes on three 

interesting points of this history will be made. Firstly, the constitution (adopted 1789) of 

the new-borne state – the USA – decided that census should be made every ten years. 

Secondly, a few words on an American inventor, businessman, and – statistician – 

Herman Hollerith (1860-1929). He developed electromechanical tabulating machine 

for punched cards (patented in 1884). This invention is regarded as the beginning of 

semi-automatic data processing systems. As businessman, he contributed to the rise and 

development of a company which – after some reorganizations – is known as IBM. – 

The invention of this machine is one of the relatively early instances of the role of the 

state in a development of technologies: the troubles with the processing census data 

(party caused by the dynamic growth of American population in the 19th century) 

generated public demand for mechanization of these processes (Similar note could be 

made in reference to the rise of the Internet in early 1960s.) And third, a remark on 

Florence Nightingale (1820-1910). She was a figure which played a great role in the 

rise of modern nursery. And she was the first woman admitted to the Royal Statistical 

Society. Contrary to the appearances, these two facts are closely connected: 

F. Nightingale served as a nurse during the Crimean World (1853-1856). She was 

terrified by the conditions in the field hospitals. She decided that these conditions should 

be fundamentally changed. In her struggle with the British military bureaucracy she was 

very skilfully availing of various statistical data presented in convincing graphical form. – 

So much about statistics and politics. Now we have to pass to its theoretical fundament – 

to mathematics.  

As we know it well, it is probability theory that provides statistics with its mathematical 

fundamentals. We are not going to be involved into speculations (or, if you prefer, into 

theoretical analyses) on a fact: Probability theory came into existence in this same epoch 

as statistics: in the 17th century. Two French mathematicians, Blaise Pascal (1623-1662) 

and Pierre Fermat (1601-1665) played an important role in its early development, and 

the English physicist Christian Hughens (1629-1695) published the first book (1657) 

devoted to this theory. Over the next several decades important progress was made. In 

1812 the great French mathematician Pierre Laplace (1749-1829) published a book 

which summarized all the previous development in the field. Some new important results 

were obtained in the next decades. But probability theory still remained a somewhat 

marginal branch of mathematics. The situation changed definitely in 1933: In this year, 

an outstanding Soviet mathematician Andrey Kolmogorov (1903-1987) published his 
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axioms of probability; in this way he fundamentally contributed to a transformation of 

probability theory into a "genuine" (exacta, precise…) branch of mathematics. 

It is an important historical incident that in more or less the same time – in 1930s – 

Ronald Fisher (1890-1962), often called "the greatest statistician of the 20th century" (it 

should be added that he importantly contributed, applying statistical/mathematical 

methods, to the development of the contemporary theory of biological evolution – some 

called him "the greatest Darwin’s successor") developed ideas that helped to change 

statistics into rigorous part of applied mathematics strongly connected with probability 

theory.  

It should be stressed that statistical and probabilistic ideas were gaining various areas of 

application in physics. In the years 1870-1900, due to a German physicist Ludwig 

Boltzmann (1844-1906) and American physicist Josiah Gibbs (1839-1903; according 

to A. Einsten – "the greatest mind in the American history") a new branch of physics was 

established – statistical physics. The rise and development of quantum mechanics 

resulted in strengthening the role of probabilistic/statistical thinking in physics. – The 

problem is very complex and controversial but quite a few physicists and philosophers 

would agree that, accepting quantum mechanics, one have also accept that our world is 

fundamentally "statistical". This has been a great change in comparison to the views 

which dominated during the first three centuries of the history of modern science. 
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3.1. Assessment (or evaluation) – of food and place to sleep, of landscapes and other 

persons, …, of own life and the World – is one the most fundamental types of human 

acting. And viewing this type of activity from a historical perspective, we could note the 

tendency towards larger and larger extension of the part of the World being evaluated, 

and towards greater and greater sophistication and subtlety of evaluations (think only 

about the complex ways in which we evaluate today even our food and our dwellings). 

Thus it should be rather obvious that we evaluate our knowledge and we do it in more 

and more complex way.  

3.2. In the L1 we presented and defended the view that the concept of knowledge is 

fundamentally connected with the concept of truth – a concept of evidently evaluating 

character. It seems possible that it arose as a result of the discovery of human ability 

(and proneness) to lie. This supposition may be validated by the fact that already one of 

the Ten Commandments ("The Decalogue", "Book of Exodus", "Old Testament") 

formulates the following recommendation: "Thou shalt not bear false witness against thy 

neighbour".  

The next important step in the development of the idea of truth seems to be connected 

with the rise of philosophy: During relatively short time numerous philosophies were 

created. Heraclitus and Parmenides, Anaxagoras and Democritus…, to invoke but two 

pairs of thinkers representing radically different views (on changeability and on 

divisibility of the reality) – this variety of the images of the World connected with the 

logical intuition telling that opposite images cannot be equally "good" contributed to the 

development of the idea of truth.  

3.3. The idea of truth as a fundamental value with which alleged knowledge is to be 

assessed and accepted as (genuine) knowledge or rejected – this idea dominated until the 

beginning of modern times, to the 16th century. The philosophy of Francis Bacon (1561-

1626) can be regarded as inaugurating the process of changing the attitudes towards 

knowledge. The famous dictum "knowledge is power" – even if not formulated exactly 

in this form by the English thinker – expresses well the fundamental message of Bacon. 

Two centuries had to pass before the great civilizational transformation – the first 

Industrial Revolution (ca. 1760-1840) – created social and cultural fundamentals for 

the more common and profound change of opinions about value of knowledge in 

general, and value of science in particular. But perhaps only the second Industrial 

Revolution (ca. 1870-1914) demonstrated the practical importance of scientific 

knowledge in an indisputable way: at least two great branches of industry – chemical 

and electrical – were evidently and profoundly science-based. – We could characterize 

the situation in the time of this revolution and in the next four decades succinctly: 

Relatively small investments into science and considerable and positive results. The 

situation begins to change after the Second World War. 
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At least two factors determine these changes: Atom bombs dropping on Hiroshima and 

Nagasaki (1945) can be regarded as an epitome of the first factor. The conviction that 

science evidently contributes to the progress of humanity has lost its status of obvious 

truth. Even some scientists started to think that gaining (scientific) truth not necessarily 

should be regarded as positive value. As perhaps most telling instance of this attitude can 

be regarded a Manifesto adopted by participants of Asilomar Conference in 1975 which 

proposed moratorium for some types of genetic researches.  

And second factor, even more significant than the previous one. To characterize this 

factor, it may be convenient to start from a short description of a conflict between US 

authorities and American scientists. It took place in the early 1990s. Physicists proposed 

construction of Superconducting Super Collider. Its construction was begun but in 

1993 it was stopped due to very high costs (estimated: 1.2x1010 USD) and budget cuts. 

Leaving aside details of then political and economic conditions in the USA, this situation 

demonstrates huge changes in science which took place after 1945. In short: science has 

become a great and costly branch of economy (this is a very general formulation, many 

specifications would be necessary to take into account the situation of various scientific 

disciplines). And even the wealthiest countries cannot invest in dynamic development of 

all disciplines – a selection is unavoidable. And the problem which arises here cannot be 

reduced to the distinction of "pure" sciences (having no predictable applications) and 

sciences contributing (even – like theoretical physics – indirectly, in very mediated way) 

to social practice. The point is that we have to decide which practical goals are most 

fundamental, for instance: environment protection or new arms.  

3.4. If we are speaking about knowledge as an instrument of power we mean that 

knowledge is (at least potentially) an instrument of human actions. And all actions are ex 

definition future-oriented. This obvious fact reminds us about one of the fundamental 

values with the help of which knowledge should be evaluated. We mean here predictive 

power of knowledge. The predictive power of knowledge is important from two 

complementary points of view. On the one hand, if we undertake an action we should 

know what effects, not only intended but also unintended (side-effects), this action can 

bring about. On the other hand, we should know what problems (earthquakes, pandemic, 

etc.) the world can put before us. – In both cases the idea of knowledge-based 

predictions is strongly connected with the idea of moral responsibility (both individual 

and collective).  

3.5. Let’s commence with some remarks on a problem which could be located on the 

border area between approaches generated by both externalist (focused on relations 

between science and its "environment") and internalist (concentrated on its internal 

mechanisms of development) perspectives on science. We mean here the problem of 

understanding. In our opinion, it can be best epitomized with the fundamental theory of 

contemporary physics – quantum mechanics. Almost perfectly confirmed, it has 



  

L3 EVALUATING KNOWLEDGE 53 
 

 

produced a lot of knowledge about material world – of great practical importance. But, 

on the other side, it generates many paradoxes (apparent paradoxes?) most popular of 

which is one known as "Schrodinger’s cat". And it is not only opinion of laymen, of 

outsiders: One of the greatest 20th-century physicists Richard Feynman (1918-1988) 

once said: "If you think you understand quantum mechanics, you don’t understand 

quantum mechanics". And many others seem to share his opinion. Opinions of this kind 

seem to be the most important reason explaining why some physicists are looking not so 

much for new particular results in this field but for new interpretations of quantum 

mechanics – activity perhaps closer to philosophy than to physics (narrowly compre-

hended). These physicists who participate in these efforts are most likely motivated just 

by the demand for understanding.  

Introducing the notion of understanding, we face – at least at the first sight – a serious 

problem: the problem of subjectivity. In fact, a theory can be perfectly understandable 

for one person, and for another – not. It depends on education, general knowledge, 

intellectual skills, etc. However, connecting "understanding" with some other concepts 

we should be able to give this notion a more objective meaning. We think here about the 

concept of "common-sense knowledge" and that "simplicity".  

Let’s start from the first concept. Two things seem to be rather obvious. First, every 

individual has some knowledge about his/her surrounding world (he/she to be regarded 

as part of the respective world). This knowledge is a product (side-effect) of individual’s 

whole life; also some elements of "school knowledge" belong to the "common-sense 

knowledge". Second, nobody’s "common-sense knowledge" is identical with the same 

sort of knowledge of any other individual, but they are similar to a considerable degree. 

We also think that "common-sense knowledge" depicts quite correctly some aspects of 

the World (at least some elements of "common sense knowledge" are approximate truths 

rather than approximate falsities).  

If some "sufficiently strong" logical connections exist between common-sense know-

ledge and a system of theoretical (scientific) knowledge , the latter can be characterized 

as understandable. A systematic discussion on these connections would need much more 

place than it is here at our disposal. Thus, we present only two short remarks: first on the 

connections between notions, and second – between the theses. In both cases we will 

give up conceptual considerations and avail of instances only. As regards notions, let’s 

think about natural numbers ("pre-scientific", some knowledge about these numbers is 

surely a part of "common-sense knowledge") and real or complex numbers (constructed 

in mathematics). The latter can be regarded as a generalization of the former, and in turn 

the former can be regarded as a special case of the last.  

And as regards the theses let’s avail of the relation between the early (flat) and the 

modern, though known in ancient Greece, (spherical) image of the surface of our planet. 

(We already availed of this instance while considering the concept of approximate truth). 
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It is well known that a small part of a sphere can be regarded as "practically undistin-

guishable" from a square. And in turn a three-dimensional structure composed of 

sufficiently many small squares can be regarded as approximation of a sphere.  

Before we pass to the connections between "understandability" and "simplicity", we 

would like to make a comment on a possible generalization of the idea discussed in the 

previous passage: It could be said that a system of theoretical knowledge is under-

standable if we can indicate the logical links with other elements of human knowledge 

already evaluated as understandable.  

And now – simplicity. We begin with two remarks on the idea itself. First: historical. 

Though some of its versions can be found in Plato, most popular formulation is known 

as so-called "Occam’s razor" (W. Occam [ca. 1287-1347]) postulating that "entities 

should not be multiplied without necessity". Much later, Austrian physicist and 

philosopher Ernest Mach (1838-1916) introduced a similar rule known as a "Principle 

of Economy". And second: playing for a while with words, we could say that the 

problem of simplicity is not so simple as it might appear. For instance, simplification of 

conceptual apparatus of a theory may result – as suggest some methodological analyses 

of physical theories – in more complicated argumentations. Or in the simplest formal 

theory – in propositional calculus, we can reduce the number of axioms to only one 

axiom, but it is complicated (much more complicated than other possible axioms of this 

theory). And now a remark on the importance of simplicity. One could maintain that 

human mind is finite (Martin Heidegger [1889-1976] and cognitive scientists seem to 

agree at this point) and therefore its cognitive capacities are limited. Therefore the 

simpler the theses (theories, models, etc.), the easier they can be understood and the 

more permanently they can be stored in human minds. Of course, one can doubt whether 

in the time of computers – able to store much greater amounts of information than 

human minds – we should keep a lot of scientific information in our heads. How to react 

to such a doubt? – The answer depends on some ethical premises. Their analysis is not 

possible here. But we think that we can declare our ethical point of view: members of 

contemporary (science-and-technology based) democratic society should understand the 

world in which they live. And understanding of the world is not possible if all relevant 

knowledge is kept outside our minds.  

And now a note on two concepts used by prominent thinkers: on "extravagance" and on 

"craziness". These terms are vague, not synonymic but anyway "close" in their meaning. 

The first was used by Ch. Peirce (1839-1914) who claimed that "Facts cannot be 

explained by a hypothesis more extravagant than these facts themselves, and of various 

hypotheses the least extraordinary". And great Danish physicist Niels Bohr (1885-1962) 

addressed once another great physicist W. Pauli (1900-1958) with the following words: 

"We all agree that your theory is crazy. The question which divides us is whether it is 
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crazy enough to have a chance being correct". – As you see, opinions of prominent 

thinkers are divided. 

At the end of this chapter, we would like to say a few words on a value which much 

more often is being connected with another domain of culture, i.e. with art – on beauty. 

This concept is very difficult to be defined. We assume that we have its intuitive 

understanding and we will offer no, even sketchy, characteristic of its meaning. But, in 

the context of issues debated in this chapter, we would like to draw your attention to the 

connections between the notion beauty and that of simplicity. – Interestingly, this 

connection can be noted both in science and in art. 

The role of beauty in science is controversial: On the one hand, it is a value which plays 

an important motivational role in the case of many scientists (interestingly, it seems to us – 

we do not have any sociological date – that more often in the case of mathematicians and 

physicists than, say, social scientists). This value, in our opinion, should play a greater 

role also in education. On the other hand, some recent studies have suggested that some 

scientists are interesting just in beauty (an internal, structural characteristic) of theory 

more than its truthfulness (its external, relational character). And just this value seems to 

be most important it the case of science.  

In the last passage, we would like to stress two aspects of issues which have been 

discussed here. First: Both the process of production and distribution of knowledge are 

more and more complicated, and so knowledge itself. Knowledge is also more and more 

involved in all domains of our life. If we want that knowledge will contribute to making 

our lives better: wiser, healthier, more human…we should be able to evaluate it. And 

second: to evaluate knowledge we need subtle intellectual instruments. In our opinion we 

badly need axiology of knowledge. We have presented a sketch of problems which 

should be analysed by this (only coming into existence) branch of axiology.  
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The term "philosophy of mind" was used for the first time no later than in mid-19th 

century but it gained wider popularity after the Second World War. (Recently – in 2003 

– an international award "Mind & Brain Prize" was established.) The popularity of this 

term reflects one of the most important processes that have been ongoing since 1945 in 

academia in general, and the academic philosophy in particular: the process of growing 

specialization. Philosophy of science and philosophies of various disciplines (of 

mathematics, of chemistry, even – of archeology), philosophy of art,…, philosophy of 

sport…This process – analogous, as noted, to transformations ongoing in all academic 

disciplines – would deserve systematic analysis. Unfortunately, not only systematic but 

even sketchy analysis of these phenomena is not possible here. Thus, leaving aside these 

general processes, we are going to say something about philosophy of mind and its 

„neighbor” disciplines.  

But first a note on some terms: "mind", "thought", "soul" and "psyche", "conscio-

usness", "reason", "person" – they all are closely related: they refer to the sphere of 

reality composed of thoughts and feelings, to attitudes and desires, to decisions and 

impressions…They are related but are not identical: their variety reflects the 

differentiation of perspectives from which this sphere is being described and analyzed: 

religion (transmigration of souls, reincarnation), philosophy (being vs. thought, mater vs. 

consciousness), science (brain and psyche), law (person). And so called "folk psycho-

logy" – an important part of "common/everyday knowledge", a set of opinions held by 

people, composed of individual reflections, pieces of scientific theories, religious and 

philosophical views – could or even should be mentioned here. (No philosopher or 

scientist can distance himself fully from folk psychology.)  

Since its beginning the European philosophy has contained psychological (in the broad 

sense of the word) reflection. In the case of Plato’s and Aristotle’s philosophies we can 

even say about elaborated theories of soul – theories which played an important role in 

theirs systems, being connected with their metaphysics and epistemology, with ethics 

and even (particularly in Plato’s system) with political philosophy. A similar brief 

characteristics could be applied to most medieval thinkers, in particular to St. Augustine 

(353-430) and St. Thomas (1225-1274). The problem of soul seems to have gained still 

greater importance in the modern philosophy. It was an effect of some ideas developed 

by Rene Descartes (1596-1650) often called the "father of modern philosophy". Two of 

his ideas are in this context especially significant. Firstly, he radicalized the concept of 

soul, introducing the concept of res cogitans (thinking thing) radically counterposed to 

rex extensa (extended thing). Secondly, so radical opposition of two substances gave 

rise to many discussions in which two central issues have been discussed: One of them is 

an issue regarding a man – a being composed of two substances, radically different yet, it 

seems, interacting. And second, strongly connected with the previous one, concerns 

human cognition of the material world, so again – a relation between res cogitans and 
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res extensa. – These issues, though sometime formulated in other terms, were discussed 

till our days, and – one can predict – will be discussed in the future.  

So much about philosophy. Now a few words about psychology. This word is relatively 

new (coined at the turn of the 15th and 16th centuries by a Croatian thinker M. Marulić 

[1450-1524], but the scientific discipline known under this name was born still later: 

only in the 19th century. The experimental research on perception conducted by Gustav 

Fechner (1801-1887) in 1830s can be regarded as initiating psychology as empirical 

science. But in spite of this, rather Wilhelm Wundt (1832-1920) is treated as „father of 

(scientific) psychology”. It could be said that, having founded the first psychological 

laboratory in 1879, he made a decisive step in establishing psychology as academic 

discipline – as autonomous science independent from philosophy.  

To present, even very succinctly, the – relatively short (one hundred and forty years or 

so) – history of psychology, is not possible here. However, two issues should be, in our 

opinion, briefly discussed here. Firstly, we would like to mention a trend which has 

played for some decades (particularly in the USA) a very important, perhaps even – 

dominating, role in the psychology. We mean here behaviorism. Not only this term was 

invented, but a whole research program was outlined in 1913 by John B. Watson (1878-

1958). A trace of the lasting influence of this orientation today can be found in often met 

definition of psychology as "science of behavior and mind". This definition is quite 

"ecumenical" but for Watson would be too broad – there was no place for the concept of 

"mind" (or any similar) in his psychology which was to study relations between two 

groups of physical (though of special sort) occurrences: "stimuli" and "reactions" 

(behaviour).  

The changes in psychology started at the turn of 1950s and 1960s. They have been so 

serious that some call them even "cognitive revolution". Interestingly, according to one 

of its participants, American psychologist Georg Miller (1920-2012), the date of its 

beginning can be given: 11th September 1956. At a conference – devoted nota bene to 

information theory – which began that day, psychologists, computer scientists and 

linguists met together. – The notion of mind and mental processes started to regain the 

position of a concept acceptable in science.  

There is little doubt that these changes in psychology were influenced by the develop-

ments in computer science. Just after the Second World War, at the mid-1940s, the era of 

theoretical and technological experimentation with computing machines ended and the 

era of continuous and accelerating progress started – in both "hardware" and "software" 

of computers. One of the most important figures in that time was British mathematician 

Alan Turing (1912-1954). In 1950 he published his famous paper "Computing 

Machinery and Intelligence". Among others, it included famous, discussed for decades – 

"Turing Test". This text should be included in the history of Artificial Intelligence 

(AI), though this term – invented by American mathematician John McCarthy (1927-
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2011) – came into use during "Dartmouth Conference" which was held during several 

weeks in 1956 summer. An overview of successes and failures of AI – there have been 

many of both of them during the last ca. sixty five years – is simply impossible here. But 

whatever a detailed sheet-balance would demonstrate, there is little doubt that 

construction of human-like artificial objects is nowadays impossible. Whether such 

objects can be constructed at all – seems to be an open question. And it is far from being 

obvious that we should attempt to construct such creatures. – And just the existence of 

such questions causes that Artificial Intelligence is that branch of technology which 

draws philosophers’ interest and inspires most lively philosophical debates. – From 

historical point of view, a short note deserves to be added: In 1948 an outstanding 

American mathematician Norbert Wiener (1894-1964) published a book titled 

"Cybernetics Or Control and Communication in the Animals and the Machine". 

The word "cybernetics" was coined in the 19th century in the political thought, but 

Wiener gave it a new (nowadays the only in use) meaning. "Cybernetics" has designated 

a new scientific discipline which was to study some mechanisms (control, 

communication) supposed to be common to various systems: technical, biological, and 

social. The history of cybernetics, its ups-and-downs – at a period (around the 1960’s) 

very popular discipline, now existing but much less significant – would deserve separate 

analysis. However, the central idea of Wiener – the idea of a science, less abstract than 

mathematics but more abstract than traditional empirical sciences, a science studying 

some aspects of "materially" very different systems – has preserved, in our view, its 

importance and topicality.  

And now, let’s do a step back and return to the mid-19th century. The year 1859 no doubt 

played a role similar to that which was played by 1543 (N. Copernicus, De 

Revolutionibus…) or 1687 (I. Newton, Philosophia Naturalis…): "On the Origins of 

Species…", the work of Charles Darwin (1809-1882) was published. Its publication has 

become a source of numerous discussions, often very hot – even nowadays. There are 

various reasons why this theory arouses so many controversies. The most important for 

us is the new image of man Darwinian theory suggests: For centuries the world of living 

creatures was depicted as composed of plants, animals and men. And Darwin suggested 

that our species is but one of all animal species, and that some species (e.g. chimpanzee) 

are in various ways "more close" to us that to other animal species (e.g. to birds). His 

theory suggests that new species do not come into existence "at once" but during 

relatively long time-intervals. And if so, there have to exist a quasi-continuous ancestry 

lines connecting evidently non-human individuals with evidently human beings. – If so, 

then Darwinian theory is strongly anti-Cartesian: Descartes was convinced that all 

animals are but machines possessing no mind or consciousness.  

As you can see, there are good reasons for asking questions not only about human minds 

but also – about animal and artificial minds. These questions will be addressed in the 

next two chapters. And the third chapter of this part (L6) will be devoted to problems 
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which started to be discussed recently: some two or three decades ago. We decided to 

label this area with somewhat provocative name: "collective mind". Introducing this 

term, we want to suggest that a set of minds connected in a special way might also be 

regarded as a mind of a kind. 
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4.1. Various questions are discussed in the philosophy of mind . But one of theme clearly 

and definitely dominates the field: There is little doubt that "mind-body problem" is – at 

least in a sense – the most important and most hotly debated problem of the philosophy 

of mind. This is so for at least two rather different reasons.  

First, one could say that this problem stems out of a paradox: On the one side, the 

fundamental difference between our bodies and our minds seems to be experienced at 

everyday life: Our body can be located in space – as any other material object but spatial 

localization of our thinking, remembering, etc. is at least problematic. Similarities 

between our whole body (and its various parts – especially if separated due to accidents 

or surgical operations), and both natural and artificial things (stones, tomatoes, chairs, 

etc.) – these similarities appear to be strong and evident. But what similarity should be 

between, say, a sentence that "just came to my mind" and a pencil with which I write it 

down? And between persons which I saw while night-dreaming and those I see through 

my window? In an analogous way, we can divide, rather naturally, all the activities we 

perform into two groups: "physical" (walking, running, pushing, pulling, lifting or 

keeping various things in hands, touching, biting, licking…) and "mental" (recalling the 

past, planning the future, solving mathematical or technological problems, making 

decision, talking tacitly with myself, …). On the other side, the connections between our 

mind and body seem also very close and evident: We know very well that drugs or 

alcohol – strongly influence the way we think. We also know that a dramatic 

information (even passed, say, with very low and quiet voice) can result in heart attack, 

and – death. And in some our actions, especially in speaking, "physical" and "mental" 

activities are very strongly connected. – It is obvious that such paradoxical situation must 

arouse cognitive curiosity.  

And the second reason. The "mind-body problem" is also of great philosophical 

importance since it has very serious and far-reaching consequences for our world-

outlooks (for our Weltanschauungen as Germans say). It is important or even, in a sense 

– the most important. There are even good reasons to believe it is a part of one of the 

most fundamental existential questions: Are humans mortal or immortal? One of the 

(quite popular) answers is: our body is – obviously – mortal (the problem of resurrection 

of body is set aside), but soul is immortal. But if it should be so, our soul (mind) and our 

body have to be fully separable. 

There are also other reasons accounting for the prominent role the "mind-body" problem 

plays in the philosophy of mind (and also in philosophy as such). However, due to the 

character of our textbook, we have to stop here. In the further passages we want to 

present (and, let’s stress, only to present; any debate is impossible here) some of the 

main solutions to the problem which have been offered.  

Most radical stance is called "physicalism" (or "materialism"). According to this view, 

only brains – conceived of as physical (material) objects – exist. Our thoughts, emotions, 
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feelings, pains and pleasures… are but particular (very complex) yet physical states of 

brain.  

Somewhat less radical stance avails of the concept of "supervenience". According to 

this view, mental states are non-physical states though they are states of material objects 

– brains. This idea seems to be connected with a broader conception (known as 

"holism") according to which sufficiently complex systems manifest some traits which 

are essentially different from the traits of their elements (even a single biological cell 

manifests some traits which are different from physical and chemical traits of atoms and 

compounds it is made of). Brain is undoubtedly extremely complex system. Therefore, if 

holism is true, then just this system should reveal some non-physical attributes.  

Another stance – functionalism – seems to be the most popular approach to the mind-

body problem nowadays. It focuses not so much on the "essence" (in the more or less 

traditional sense of this word) of mental states but on their function – the role they play 

in causing behavior. Perhaps one adjective phrase should be added here: we should be 

speaking about "(sufficiently) complex behavior". Some simple types of behavior (some 

simple body movements – reactions to some simple physical stimuli) can be accounted 

for without reference to any mental state. But it is very doubtful whether a very complex 

behavior, that might be described as "devoting one’s life to one’s fatherland", could be 

accounted for without referring to some mental states such as "fatherland’s love".  

At the very end let’s say something about panpsychism. In the generic sense of this 

word, it is very old idea. Some say that its elements can be found in the thought of 

Thales of Milethus (ca. 624BC- ca. 544BC) – "the father of European philosophy (and 

mathematics)". But in the most developed found panpsychism was developed by Baruch 

Spinoza (1632-1677) and Gottfried Leibniz (1646-1716). Though Spinoza’s and 

Leibniz’s (not to speak about other proponents of panpsychism) variants of this stance 

differ considerably, we want to present the main idea common to all versions of 

panpychism. We think that it might be convenient to start from a more general idea. One 

can claim that (contrarily to Descarte’s [1596-1650] view that physical/material world 

has but one fundamental attribute, i.e. – geometrical extension), physical world has 

a number of fundamental (basic, elementary…) attributes which are in a sense – 

independent. For instance, leaving aside some troubles arising from Einstein’s (1879-

1955) relativity theory, we could maintain that space and time are two different though 

inseparable attributes of the material world. Perhaps energy is another attribute. And 

psyche would be still other fundamental (thus not reducible to others) attribute of this 

world. (In this place we would like but to cite a dictum of N. Wiener [1894-1964]: 

"Information is information, not matter or energy".) – Panpsychism seems to be not very 

popular today, but it is being developed by the prominent American philosopher 

Thomas Nagel (1937-). 
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In spite of fundamental importance of the mind-body problem for philosophy and world-

outlooks, we have decided to present it very briefly. Firstly, because being the most 

fundamental issue of the philosophy of mind, it is widely presented in all sources (both 

printed and electronic) devoted to this discipline. And secondly, however interesting and 

important this issue is, viewed from more practice-oriented perspective – some other 

problems seem to be no less but even more important.  

4.2. In this sub-chapter we are going to confront the ideas of two philosophers rather 

seldom discussed by philosophers working in the philosophy of mind. (It is a good 

moment to make a remark belonging to the sociology of knowledge – a discipline 

overlapping epistemology. All intellectual disciplines are determined by some cultural 

factors. For this reason it makes some sense to speak about "Polish logic" or "Russian 

poetry". However, the significance of these factors differs relatively to intellectual 

domains: "Polish logic" and "New Zealand logic" differ very little. "US poetry" and 

"Japan poetry" differ much more seriously. In this respect philosophy seems to be more 

similar to poetry than to logic: Philosophy of mind is mainly an Anglo-Saxon 

specialty; references to German or other "continental" philosophers are relatively 

seldom.)  

We are going to confront here some selected ideas of two prominent Austrian thinkers: 

Franz Brentano (1838-1917) and Sigmund Freud (1856-1939): Any more systematic 

confrontation is here neither possible nor needful. – The work of Brentano is quite 

complex and in some points controversial. And the work of Freud is more extensive than 

that of Brentano (Freud’s works happen to be classified as psychiatric, historical, 

philosophical…) and much more controversial (think only about controversies over his 

interpretations of dreams or his views on human sexuality).  

The problem we are going to tackle here by referring to Brentano and Freud, can be 

formulated simply as follows: What relation is held between (human) psyche and 

(human) consciousness? At the very outset of our discussion, it should be stressed that 

the problem is not of conceptual character. It is a very serious issue concerning the 

structure of human psyche.  

According to Brentano the notion of "psyche" (or "mind") and that of "consciousness" 

are coextensive. In other words: whatever is an element of psyche is conscious, and what 

is obvious – vice versa. This is a good moment to introduce a term which – according to 

Brentano himself, and to many of his disciples, among them: to Edmund Husserl 

(1859-1938), "the father of phenomenology" – is most fundamental for characteristic of 

consciousness. We mean here the term "intentionality", a term in use in medieval 

philosophy, then rather forgotten, and reintroduced into philosophy just by Brentano. 

This term exposes the relational character of conscious acts: they are always directed 

towards an object – either "real" or "unreal". Also intentional ("first order") acts can be 
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the objects of other ("second other") intentional acts. Whether intentional acts of third of 

higher orders are possible – it remains an open question.  

Freud’s image of human psyche is very different from the Brentanian. This image is 

composed of elements of various types: Some are of very general character, some have 

more particular character (the concept of "complexes", the role of "sexuality", etc.). We 

will limit ourselves to the most general elements of Freud’s psychology. According to 

us, these elements can be characterized as follows. – Firstly: Human psyche is a complex 

structure, in which the following three "layers" (or, as some say, "agents") can be 

distinguished: id, ego and superego. Without debating details, we will briefly 

characterize these "layers". Let’s start with id. This term designates the oldest – existing 

at least from the birth – part of the psyche (psychic apparatus). This part contains 

instincts, drives, etc. It could be said that id represents the "biological part" of human 

psyche. Now pass to the other ("highest" if to accept a hierarchy of the agents, the word 

"layers" suggests) "layer" i.e. to superego. It contains moral and other norms, ideals, etc. 

This Freudian notion corresponds in a way to an old ethical concept of conscience. 

Obviously, superego is being constructed during human life, especially in the childhood. 

And it represents the "social-cultural part" of human psyche. And now – ego. 

Analogously to superego, it is being developed – and during the whole life-time. Ego 

can be characterized in two points. First, ego is influenced by both id and superego – it is 

an area on which these influences meet. Secondly, it is ego which, balancing these 

influences, makes decisions, thus most directly determines human’s behavior.  

– Secondly: One of the fundamental traits of human psyche, as presented in Freud’s 

model, is the limited role played by consciousness: Starting from this notion, Freud 

delivers us another image of human psyche – as divided into two/three spheres: "the 

conscious", "the unconscious" and "the preconscious". The names of two first spheres 

are sufficiently intuitive and do not call for comments. Only a remark on "the 

preconscious" seems to be necessary. It could be said that "preconscious" is a part of "the 

unconscious" (in a broad sense) but this part which is not conscious only "accidentally" 

and can easily be transformed into "the conscious" one. On the other hand "the 

unconscious" – in the narrow sense – is very difficult to be, even partly, transformed into 

"the conscious". It should be stressed that "the unconscious" in the narrow sense plays 

very important role. A good part of human psyche is not – at any given moment – 

conscious. But both ego and superego can get conscious; id is fundamentally 

unconscious.  

– Thirdly: The human psyche is a dynamic system. Of course, also in the rather trivial 

sense that its elements (ego, superego) do not exist at the beginning of life but are 

evolving for years. But, first of all, as a result of conflicts or contradictions between its 

elements – especially between id and superego and also between various parts of the 
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"layers" (for instance, conflicts between moral norms instilled by mother and those 

instilled by father). 

We have presented Freud’s model in such a form in which it can be useful for further 

work in the philosophy of mind. – To this presentation we would like to add two 

comments. The first one will be historical and short. From the point of view of history of 

human thought it is interesting that a psychiatrist, starting from his medical observations, 

arrived at a model similar to Plato’s theory of soul composed of reason, spirit, and 

appetite.  

The second comment will be more substantial and thus – longer. We would like to draw 

you attention to a model of human psyche which was presented by a contemporary 

American philosopher, Harry Frankfurt (1929-). His model was not built as a result of 

studies in the philosophy of mind but an effect of looking for theoretical (psychological, 

anthropological) foundations for ethics. In our opinion it is interesting itself, but also its 

connections with other philosophical disciplines are interesting. (It should be stressed, 

but – unfortunately – only stressed, that there are many interesting relations between 

philosophy of mind and ethics.) The concept of "higher-order volitions" plays the 

central part in Frankfurt’s model . The very definition of such volitions is very simple: 

"to have a volition of the n+1 order" is "to have volition to have (or to have not) 

a volition of the n order". Let’s give an example: Someone’s volition is to smoke 

cigarette or – to drink some vodka. These are first order volitions. But the same person 

could wish that he not only reject smoking or drinking (what can be very unpleasant) but 

that will never experience such desires (will be free of them). – These are second order 

volitions. Do people have such opinions? The answer is, in our opinion, definitely 

positive. Quite other questions (but belonging rather to empirical sciences, not to 

philosophy) are those of statistical kind: how many people..?, how often..?, etc. No doubt – 

very interesting and important questions. But for philosophy significant is the fact that 

such, somewhat strange hierarchy of volitions is possible. What such a possibility says 

about man and his mind? Firstly, this possibility presupposes self-knowledge. Secondly 

– this self-knowledge has to be "sufficiently sophisticated": the ability to recognize 

him/herself in a mirror manifests an elementary level of self-knowledge; much more 

advanced knowledge is presupposed by higher-order volitions. Thirdly, higher-order 

volitions presuppose the ability to advanced possibilistic thinking: to cognizing 

(alternative) possible worlds. Fourth, these volitions presuppose also a distance to 

himself; the ability to think about oneself as about an object of one’s own actions. Let’s 

add to these considerations a remark on differences between humans and possibly all 

other animals: adult humans are most often ready to take a medicine, even if very 

unsavory if they know it is necessary for their health. Animals, even domesticated, will 

refuse; they can only be coerced by humans.  

Another theory, similar – to a limited degree – to that of Freud or Frankfurt, was 

formulated by one of the initiators of the Artificial Intelligence Marvin Minsky (1928-
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2017). It was presented in the book titled "Society of Mind" – this title is also a name of 

his theory. According to this theory, intelligent mind is composed of great many non-

intelligent elements called "agents". These agents do not follow any single rule or set or 

rules. According to Minsky, the diversity of agents and their interactions account for the 

rise of intelligent mind. Let’s add an interesting epistemological remark: According to 

the American scientist, his theory – about human mind in principle – was a by-product of 

his much more practical activity: designing a robot (being able to play with children: 

building constructions from blocks), using an artificial arm, camera and computer.  

4.3. The next sub-chapter we are going to commence by mentioning another book of M. 

Minsky: "The Emotion Machine: Commonsense Thinking, Artificial Intelligence, and 

the Future of the Human Mind" (issued in 2006). Minsky being a mathematician, 

formulates himself nine fundamental theses which are elaborated and supported in this 

book. We select the most, in our view, interesting: /3/ "Emotions are different ways to 

think", /5/ "We learn to think on multiple levels", /7/ "We switch among different ways 

to think", /9/ "We build multiple models of ourselves". The theses /5/ and /7/ 

supplements theses of Freud and Frankfurt. The thesis /9/ supports in a way Frankfurt’s 

analyses. But most interesting and opening new perspectives is the thesis /3/. (As will be 

noted a few lines below, this idea in not new. But the fact that it was formulated 

independently in a completely new theoretical context – that of computer science – 

deserves attention.) It rises serious doubts as to the characteristic for some strands of 

European culture opposition of "Reason" (thinking) and "Heart" (experiencing 

emotions). According to this view, most popular in the times of Romanticism, „reason” 

is/should be "cold" and "heart" – "hot". This view, even if not completely false, cannot 

be accepted nowadays. – The main arguments were given in the 20th century by some 

representatives of phenomenology.  

Phenomenology is a large and differentiated trend in the philosophy of the previous and 

present centuries. The above mentioned F. Brentano (1838-1917) played an important 

role in its birth, but it was Edmund Husserl (1859-1938) who gave it systematic and 

elaborated shape. (Two other phenomenologists – Martin Heidegger [1889-1976] and 

Jean-Paul Sartre [1905-1980] should also be invoked here.) Out of many ideas making 

up phenomenology only one will be mentioned here. It can be characterized briefly as 

the idea of total and complex way in which man experiences the world (he is a part of 

which, let’s emphasize). And presenting this idea in a little less succinct form, we could 

present it in the following way. First: we perceive not a particular object (or group of 

objects) – we perceive the worlds-around-us. Both parts of the phrase are important: we 

perceive "worlds" (and not a given number of objects), but of course not the (possibly 

infinite) World but just the "world-around-us", each of us perceives a world of which 

s/he is the center. Second: we perceive the world as possessing not only 

objectively/scientifically describable features but also as beautiful or ugly, "safe" or 

"dangerous", "conceivable" or "mysterious", etc. etc. And these non-objective traits are 
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given us by our emotions. These non-objective traits are given us together with the 

objective ones. Third: The "world-around-us" is not given to us in a one, unchangeable 

way. It is given to us as an area of our activities: Sometime, having leisure time, we are 

going to a place and esthetically contemplate it. Other time, we are going to a place to 

perform hard physical work. And another day – we conduct some scientific observations. 

The same place, with all its objective traits, can be once "friendly", once "hostile" – 

depending on our plans and tasks.  

In this place we should at least invoke the idea of emotional intelligence. It probably 

appeared first in 1964 (almost the same moment at which cognitive psychology was 

born), but only two decades later it gained some popularity among psychologists. But it 

was Daniel Goleman (1946-) who published "Emotional Intelligence" in 1995 and 

contributed to popularity of this idea among wide circles of non-professional audience. 

4.4. Let’s end this chapter with some considerations on a problem that should be located 

on the border area between philosophy of mind and philosophy of man. Let’s start from 

recalling a known (from literature – Robert L. Stevenson’s [1850-1894] novella [1886] 

– and perhaps even more from movies) history of Dr. Jekyll and Mr. Hyde. The story 

has fictional character. Nevertheless, in our opinion it deserves attention. – For two 

interrelated reasons: It can be regarded as a thought-experiment of a sort. And it can also 

be read more realistically: as "dramatized" presentation of the phenomena which – in 

less radical shape may be noted in real life.  

In a way we are returning here to the mind-body problem. This time it could be 

formulated in the following way: Can a single body (as existing between its birth and 

death; the issues – complicating the problem – connected with the development of 

"deep" surgery be set aside) be a "bearer" of two minds? What minds – completely 

different, or somehow overlapping?  

Somewhat similar is the question of continuity of mind. In which sense can we speak 

about the same person (the same mind) if we are thinking about this person when being 

young and about the same person seventy or eighty years later? And what about radical 

changes of which the transformation of Saul into Paul is symbolic? 
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5.1. In the previous lecture our attention was focused on what we are most familiar with – 

on our (human) minds. Now we are going to discuss the other minds: on the one hand – 

minds of other living creatures, on the other hand – on (possible) artificial minds. The 

relevance of studies on various types of non-human minds (animal, artificial supra-

human) will be discussed in the next chapter. However, we would like to discuss very 

briefly one point of epistemological significance.  

For this purpose, we are going to invoke the old (having its roots still in Aristotle’s 

thought) concept of definition by genus proximum et differentiam specificam (the 

nearest kind and specific difference). This type of definition is nowadays only one of 

many other types. However, it expresses a very important philosophical intuition which 

could phrased as follows: a "good" characteristic of a class of objects should not only be 

"positive" but also – "negative": it should say not only what an object of the given class 

is but also – what it is not. If such characteristic is to be useful the "background" against 

which the negative characteristic is to be given has to be properly chosen: The 

information that a horse is not a natural number or even a bacteria is of very little value. 

The information that it is not a donkey or a mule contributes to its proper characteristic.  

It should be clear what our point is: One (but only one out of quite a few) of the expected 

important effects of studying non-human minds is better understanding of what human 

mind is.  

5.2. As already noted in the introduction to this part, most radical attitude towards 

animals (and, the more, towards plants) was formulated by Descartes (1596-1650): 

animals are but machines and no mental life can be ascribed to them. From the point of 

view of intellectual history, it is interesting that a stance formulated some four centuries 

ago differs more profoundly from the position widely accepted today than a stance taken 

more than two millennia ago – a stance taken by Aristotle (384-322). According to his 

views, human soul is composed of three layers (an idea not identical but in a way similar 

to Freud’s theory), or – to be more precise – of three souls: vegetative, sensitive and 

rational. Interestingly, vegetative soul is common to all living creatures, including plants. 

And sensitive soul is possessed by both animals and humans. Only humans have rational 

souls.  

Let’s try to compare Aristotle’s views with those of Descartes and Darwin (this 

comparison is important in the context of issues discussed in the present chapter, but can 

also serve as an instance of some epistemological complications arising if we try to 

compare various theories or models of a domain of the reality). On the one hand, 

Aristotle’s image of the world of living creatures is much closer to the Darwinian than to 

the Cartesian. On the other hand, there is a fundamental difference between both 

Aristotelian and Cartesian images, and the Darwinian.  

What is this difference? In all the three "worlds" changes happen. However, both – the 

Aristotelian and the Cartesian – "worlds" are more static than the Darwinian: In the 
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Aristotle’s and Descartes’ "worlds" only individual objects (things) are changing but the 

structure of these "worlds" does not change. Contrarily, in the Darwinian world also its 

structure is changing. In particular: not only individuals but also whole species die out 

and come into existence.  

The process which resulted in the rise of our species – Homo sapiens – was long and 

complex. And – what is here of particular importance – continuous rather than abrupt. 

The development of mind was just a part of this process. Thus, there is no serious reason 

to believe that just the development of mind was abrupt and not continuous.  

The simple conclusion (formulated in general and simplified form) seems to be as 

follows: human mind is composed of many structures; some of these structures are very 

old (and humans share them with all other vertebrata), some are rather young (and shared 

with other Primates), and some are very young and specific for Homo sapiens. 

This very general formulation should be made at least a bit more concrete. For this 

purpose, we present a model of the evolution of minds constructed by Daniel Dennett 

(1942-), a well-known philosopher and cognitivist. As Dennett himself stresses the 

simplifying, idealizational character of this model. (Let’s add that the model is known 

under the name of "Tower of generate-and-test".)  

This model has at the same time structural and historical character: It could be even said 

that the image of life history is based on a classification of living organisms.  

Formally, the classification is constructed as a sequence of four sets in which the second 

is a proper subset of the first, the third – a proper subset of the second, and finally, the 

fourth is properly contained in the third. And now let’s pass to the substantial 

characteristic of these classes. 

The first class comprises all living creatures which are called in this model Darwinian 

creatures. In biology the ability to reproduce itself (both individually and collectively) is 

most often regarded as definitional characteristic of living objects. Dennett, obviously, 

does not reject this characteristic. But due to his goal (model of evolution of minds and 

of life as such), he characterizes all Darwinian creatures as intentional systems. Without 

going into details, we could say that this concept is a strong generalization of 

a characteristic of a man (the word "subject", or sometime "self", is being used in this 

context) as oriented towards the world and transforming it accordingly to his goals (of 

course, with varying luckiness, less or more successfully). According to Dennett, even 

simple organisms, such as bacteria, can be regarded as intentional systems. But the 

activity of the proper Darwinian creatures (i.e. those which do not belong to the second 

class) is fully determined by their genetic program.  

The members of the second class are named "Skinnerian creatures" (cf. B.H. Skinner 

[1904-1990]) They are not fully genetically programmed, and thus can learn and change 

the ways they act. The learning abilities of the pure Skinnerian creatures (i.e. those 
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Skinnerian creatures which do not belong to the third class) are however limited: their 

behavior is modified by reinforcement/operant conditioning: positive (rewards) and 

negative (punishments) stimuli.  

The name of "Popperian creatures" (cf. K.R. Popper [1902-1994]) was given to the 

members of the third class. Popperian creatures possess the ability to construct 

representations (mental models) of their future actions and to choose between them. It 

could be said that imagination is an important element of minds of these creatures. 

And – last but not least – the "Gregorian creatures" (cf. R. Gregory [1923-2010]). 

These creatures avail of tools, both material and intellectual. Language is the most 

important intellectual tool which brings about fundamental changes in the process of 

knowledge accumulation, of which the immense acceleration of this process is but one 

though very important effect.  

It is easy to note that this sequence has not only structural (taxonomical) character but 

also historical: A part of Darwinian creatures evolved into Skinnerian ones, while the 

rest remained at the first stage. And analogously: a part of Skinnerian creatures evolved 

into Popperian, and a part of them into Gregorian. 

This model has been widely discussed. It was suggested that new groups should be 

added, or the position of some groups should be changed. The way in which this model 

should be applied to the biological realty is also debated (it is not clear which groups of 

actual animals should be included in this or that Dennettian class). But, as for now, no 

other model of this sort has been constructed.  

5.3. And now a move from the (evolutionary) past to the (possible) future – to the minds 

we try to construct (have constructed).  

At the very outset, two notes. The first one – on the pre-history of Artificial Intelli-

gence. Though formally Artificial Intelligence "was born", as mentioned earlier, during 

the Dartmouth Conference in 1956, the roots of this idea go back a long way into the 

distant past. Some ideas of this sort can be found already in the Antiquity or also in the 

modern (we could mention here a Hebrew narrative about Golem.)  

And the second note: epistemological – on two fundamental (and some further) questions 

concerning Artificial Intelligence, on the relations between them, and especially on 

a fundamental difference between these questions. – Questions which, in spite of this 

difference, happen sometime to be combined into one, of futurological kind: will or 

will not artificial minds be constructed one day? (Let’s skip the question, raised by 

optimistic proponents of such a project, about supposed date of this achievement: ten 

years, fifty years, one hundred…?) The first question is a very difficult question of 

fundamentally metaphysical character. It is very difficult for two reasons. Firstly, in 

spite of considerable progress in ontology and modal logic, we still lack a compre-

hensive and precise theory of possibility. In particular, we lack theoretical classification 
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of various types of possibility. We can only list some of them: starting from logical and 

ending with financial possibility. And secondly: in which way we can obtain a justified 

answer to a question about possibility? All serious answers to such questions are sound, 

but their soundness is related to a scientific theory. For instance, the answer to the 

question about "very fast" travels through the Universe accepted today is determined by 

the special theory of relativity. And the answer to the question about "very precise" 

measurement of elementary particles movement that we accept today is validated by 

quantum mechanics. But, irrespective of immense successes of these two theories, very 

few (if any) physicists would maintain that they are the "last words" in physics. And 

sciences studying mind, however interesting and illuminating are their partial 

achievements, are still far from achieving a cognitive level comparable with physics. (It 

should not be surprising and discouraging: history of physics, in the modern sense of this 

word, starting from Galileo, has lasted for some four hundred years; the history of 

empirical study of mind, starting from, say, Wundt, has lasted for one hundred and fifty 

years or so. And even some physicists say that objects they study are "very simple" in 

comparison with minds).  

And now, let’s assume that a considerable progress in ontology, logic and epistemology 

has been achieved: we know well what question we put when asking about possibility, 

and we know which answers can be accepted as properly validated. Even then one 

important problem remains: What is that what should be possible? If we ask about 

"great" velocity we can precisely define both words (velocity, "great"). If we ask about 

measuring parameters of elementary particles, we also precisely know what all the 

respective words mean. But do we know what the phrase "artificial mind" means? The 

only meaning which seems to be sufficiently clear could be determined by two 

postulates. – First: "artificial" means materially different (how much…?) from human 

brains (the interpretation of "artificial" as "human-made" is trivial and has not to be 

discussed here). And second: "mind" means "human mind". Accepting these postulates, 

we obtain a question which could be formulated also in the following way: Is it possible 

to construct a creature that would be mentally identical with man and bodily 

different? – Such a question seems to be sufficiently precise. Sufficiently precise seems 

also a generalization of this question. Say, formulated as follows: Is it possible to 

construct a creature that would be mentally almost identical with man but with 

importantly higher IQ than IQ of men? – The trouble is that we do not know not only 

how to answer to such questions but even how to look for answer.  

However, we can ask a question of other type – an axiological question. Asking such 

a question can be regarded as a thought experiment of a sort. We think that such 

experiments are useful not only in science but also in normative (axiological) disciplines, 

such as ethics or political philosophy. Thus, let’s assume that our practical power is 

practically "unlimited" – as to various types of "man-made minds". Then we can 

consider which types of mind should be and which should not be constructed, and which 
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could possibly be – under which conditions? – constructed. For instance, we could ask 

the following question: has the construction of a "silicon-based" man any sense? Or, what 

about "more intelligent" creatures? We have already built creatures "more intelligent" – 

in a way, "locally" so to say – from ourselves. (E.g. "Deep Blue" is surely "more 

intelligent" than most chess-players, even if not than Kasparov: finally, one victory 

only…). There is no doubt that we will construct such creatures. But what is the 

goal/sense of building the "more generally/globally intelligent" creatures? – Such a list 

of questions could be continued quite a long still. But it is not our aim here. Formulating 

these questions we had but two goals. Firstly, we would like to stress the importance of 

protecting ourselves from a tendency (psychologically quite understandable) towards 

cognitive rationalizations of our hopes and fears. And secondly: a systematic theory of 

minds which would, among others, offer possibly systematic and elaborate classification 

of possible minds would be interesting from a purely cognitive point view. But it would 

be very important from a practical (political) point of view. The questions: what, as 

regards constructing artificial minds, should be done, what should be forbidden, and 

what allowed – such questions could be rationally discussed only if we had such 

a classification. 
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6.1. The use of the phrase "collective mind" in the title of this chapter is somewhat 

provocative: this term happens to be used rather seldom. Instead, quite a few terms, very 

close in meaning to it – such as "collective/shared/group intelligence", "swarm 

intelligence", "collective responsibility", "collective intentionality" – are quite popular. 

Since the term "mind" encompasses in a way such terms as "intelligence", "intentio-

nality", or "responsibility", thus "collective mind" is not so strange as it might appear at 

the first sight, and if so, it should be accepted – at least tentatively.  

The history of the ideas we are going to discuss in this chapter is not very long but also 

not very recent (one should remember that names for ideas are often invented when they 

are already quite well developed – see our remarks on the word "epistemology"): As one 

of its first manifestations is regarded a theorem (known as "jury theorem") of Nicolas 

de Condorcet (1743-1794), French mathematician and philosopher – one of the main 

proponents of the idea of human progress. This theorem is interesting for a few reasons: 

It is one of the first non-trivial applications of mathematics to social sciences (it is 

worthy to note that it was, more specifically, an application of probability theory – 

a mathematical discipline at that time in its initial phase of development). It also 

demonstrates that exact reasoning using formal methods can go beyond the schemes 

imposed by various ideologies. The content of this theorem can be formulated intuitively 

in the following way: making some assumptions as to the knowledge of the individuals 

which are to make a decision we should prefer possibly large groups, and if we make 

another assumptions then – on the contrary – we should prefer rather small groups. It 

should be added: This theorem can be applied to collective decision-making if the goal 

to be achieved (the value to be realized) is determined and the problem is of instrumental 

character: how to be achieved. The problem of collective decision-making in the case of 

conflict of interests (values, moral opinions, etc.) is much more difficult – This is 

a relatively simple theorem. Nevertheless, it clearly indicates one of the most important 

methods in studying what can be called collective (group) intelligence. 

This idea has also some roots in biology. It was American entomologist, an expert in 

biology of ants, William M. Wheeler (1865-1937), who observed intelligent behavior of 

large groups of these insects. (He also popularized the term "ethology" in his book 

published in 1902.) These observations inspired him to introducing the term 

"superorganism" (or "supra-organism") applied to colonies of ants, flocks of birds, shoals 

of fish…  

A British writer, one of the pioneers of the Science-Fiction literature, Herbert G. Wells 

(1866-1946) published a collection of his essays titled "World-Brain" (1936-1938). 

This title is surely much more provocative than the title of the present chapter: It could 

be said (many – in other context interesting and important – details cannot be discussed 

here) that Wells anticipated what we know today as "Wikipedia".  
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And some thirty years later, Douglas Engelbart (1925-2013), an American inventor 

(computer mouse is his best known invention), contributed importantly to the deve-

lopment of computer technologies and their networks – inspired profoundly by his 

conviction about the role of collective intelligence, technologically enhanced, in solving 

the problems humanity faces. In 1994 he coined the term "collective IQ". He believed 

that collective IQ can and should be significantly increased. 

We will close this short historical description with information about institutionalization 

of collective-intelligence researches. At the Massachusetts Institute of Technology 

(MIT), the Center for Collective Intelligence was founded in 2006. It groups people 

from such MIT units as Media Lab, Computer Science and Artificial Intelligence 

Laboratory, the Department of Brain and Cognitive Sciences and the Sloan School of 

Management. Among important figures connected with this Center we should mention 

Tim Berners-Lee (1955) – the inventor of World Wide Web, and Jimmy Wales (1966-) – 

co-creator of Wikipedia. The main research project of the Center is titled "The Genome 

of Collective Intelligence", and its principal goal was defined as „developing 

a taxonomy of organizational building blocks, or genes, that can be combined and 

recombined to harness the intelligence of crowds”.  

6.2. As demonstrated above, the ideas we have decided to group under the umbrella 

heading "collective mind" are both various, interesting and inspiring serious research 

programs. Now we would like to consider the question whether this term is but 

a convenient label for a set of important yet loosely connected concepts and ideas – 

something like "household items" – or is a theoretical concept having its own cognitive 

value. As you might expect, we are going to present some arguments supporting the 

opinion that this concept is something more than a convenient label.  

We would like to start from the idea of "society of mind" presented by M. Minsky 

(1927-2016). According to this idea, (human) mind is a "society" of agents which are 

mindless. This image suggests the following question: if mind can be composed of 

mindless elements why a mind should not be composed of mindful elements? Or, to 

put the same question, in an alternative way: is it necessary that elements of any mind 

have to be mindless? – If so, why? These are very abstract questions. But, in our opinion, 

they should be discussed if the notion of mind is to be comprehended as profoundly as it 

is possible.  

Though in any debate both pro and con arguments should be analyzed, we want – as 

declared above – to concentrate on the first type of arguments. To commence, let’s think 

about a population of individuals (human or not human). A set of their minds can be 

assigned to each such population. The question that arises here could be formulated as 

follow: Are all so defined sets identical to their fundamental character? Surely positive 

answer cannot be given on the basis of very general ontological assumptions: it is 

obvious that a set of atoms making up even a bacteria is very different from analogous 
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set – numerously identical but disorganized. But perhaps if some objects are "very 

complex" they cannot make up bigger entities? It cannot be excluded but, as we see it, no 

arguments supporting such stance are visible. – Let’s stop general ontological consi-

derations and return to the analysis of various sets of minds. Let’s note that a set of 

minds can be defined by a set of randomly selected individuals – lacking any contacts, 

and another set of minds can be defined by a set of individuals making up a social group 

connected by strong ties. It seems to be obvious that the respective sets differ 

fundamentally – the first one is only a set and nothing more, contrarily the second one is 

much more than a set (even if we do not know how to exactly describe this "much 

more").  

Let’s consider another problem. At least some minds, in particular – human, are 

"nonlinear" systems: the system as a whole influences its elements. For instance, 

emotions in various ways affect functioning of perceptual system, memory or even 

system of reasoning. The same mechanism works in „strong” (the word has different 

meanings in various social contexts) social groups: emotions of all members of a group 

(crowd on the street, football fans on the stadium…) affect emotions of the individuals, 

opinions of all members of a group (participants of an academic seminar, members of 

a governing body of an organization…) affect the individual opinions… Note that even 

this very short remark suggests that collective mind (if it exists...) of a group has 

a structure similar to an individual mind. It is very likely that collective emotions affect 

individual emotions in a specific way different from the way in which collective 

opinions affect those held by individuals.  

Next issue. Now we would like to consider one source of possible skepticism about the 

notion of "collective mind". We think that an intuition linked with evolutionism (not 

only biological) can be responsible for this skeptical attitude: We tend to connect 

development with a growth of complexity, and greater complexity with higher 

intelligence. This intuition surely contains "a grain of truth", or even a bit more. But 

surely it is not a "law of evolution". Only one argument against such a supposition: 

mammals are in a sense "higher" animals than birds. But surely some birds are much 

more intelligent that some mammals. If so, to accept the idea of collective mind we do 

not have to assume that it should be "higher" than individual mind. If we accept the 

notion of mind applied to animals (not only mammals) having evidently "simpler" 

minds, the argument that supposed collective mind is "simpler" than individual one, in 

no way works as speaking against accepting it as theoretical concept. – Let’s note that 

collective mind might evolve. And if evolution of collective mind is possible, then one 

day it might outperform individual human mind.  

6.3. As suggested in many places of this textbook, we think that no impassable border 

exists between philosophy and sciences. Quite the contrary, philosophical speculation 

and empirical experiments, mathematical modelling and empirical observations… – all 

these elements contribute – though each in its own specific way – into the development 
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of our knowledge. Therefore, since in the last passage we were developing some 

philosophical speculations concerning collective mind, now we are going to present 

some empirical findings related to the main subject of this chapter.  

The most advanced studies concern more specifically the defined area – collective 

intelligence. Collective intelligence is a subject particularly in the context of problems 

raised in this chapter: On the one hand, empirical studies demonstrate that collective 

intelligence is a trait of human group which cannot be reduced to the traits of individuals 

– a fact which supports in a way the philosophical claim on collective mind. On the other 

hand, these studies provide us with interesting detailed data on the phenomenon of 

collective intelligence.  

Before we present some results of these researches, a few words on the notion of 

collective intelligence. It is inspired by the concept of general intelligence taken from 

psychology. Intelligence of groups is measured in the same in principle way as 

intelligence of individuals: by measuring effectiveness of accomplishing a wide variety 

of intellectual tasks. On what factors depends intelligence of various groups? Of course, 

on the intelligence of individual members of these groups. If studies demonstrated strong 

correlation between average individual intelligence and their effectiveness, then the 

concept of collective intelligence should be rather eliminated, or – at best – preserved as 

a name for some relatively simple statistical facts. The studies we discuss here 

demonstrated that a correlation is held but rather mild: groups with similar levels of 

average individual intelligence differ importantly as to their effectiveness, thus – ex 

definitione – to their collective intelligence. 

Which group characteristics did correlate with collective intelligence? Two charac-

teristics were statistically relevant. Firstly, it has turned out that the number of women 

correlated positively. And the second factor (partly connected with the previous one), the 

level of empathy correlated with effectiveness. In spite of their statistical character also 

these findings support the thesis about specificity of collective action as contrasted with 

the individual one: other individual attributes determine effectiveness of individual 

actions, and other – also individual attributes – determine the effectiveness of collective 

actions. And most specifically: a structural factor. It has turned out that an organization 

of debate (let’s call it "democratic") positively correlated with effectiveness, thus – with 

collective intelligence.  

6.4. Let’s try to link the last finding with the Condorcet theorem (discussed at beginning 

of this chapter). Taken together, they seem to suggest that collective problem-solving can 

be both more effective than individual one, or – less effective. And the level of collective 

intelligence depends in a complex way on individual and structural factors. – In spite of 

these results, a lot still remains to be done.  

And one more remark about the forthcoming theory of effective (intelligent) collective. 

It seems to us that it might start from the following two assumptions. The first one, on 
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the population of individuals forming the collective: The population should be 

"optimally" pluralist; it should be composed of "conservatives" and "revolutionists", of 

"specialists" and "generalizers", "perfectionists" and "visionaries"… but sharing some 

basic theoretical concepts and rules allowing for effective debates. The second one, on 

the structure of the group: The group should be "optimally" democratic – giving the 

floor to minorities but not allowing that an individual blocks debate. We could say that 

the nearest task of such a theory would be to give a more precise sense to the word 

"optimally" which in the previous sentences rather signalizes a problem than solves it.  

6.3. As announced in the introduction to this part, at the end of this chapter we are going 

to summarize the analyzes of human, non-human (animal and artificial) and supra-

human minds. Let’s start with considering the question the answer to which we 

tentatively assumed while constructing this chapter. This question could be formulated 

as follows: Is the notion of mind – if applied to humans, animals, some artifacts and 

groups (of humans) – a "good" term? This question presupposes two important 

complementary methodological assumptions: On the one hand, from formally-logical 

point of view we can introduce a notion denoting any (non-empty) set of objects, e.g. 

a set composed of eagles and donkeys. On the other hand, from the pragmatic point of 

view, we should be conceptually parsimonious: we should introduce only "good" terms. 

But which concepts are "good"? This is a difficult philosophical question having still no 

satisfying and complete answer. But some partial answers have been formulated. Among 

them is a thesis claiming for "naturalness" of sets to be denoted with "good" terms. As 

far as now, the trouble has been dislocated: Now we have to consider the meaning of the 

term "naturalness". This task could not be realized, if our considerations were of 

systematic and theoretical character. However, we hope that characteristic of the notion 

of "naturalness" by means of some examples should be sufficient in the present context. 

One example was given above: the set composed of donkeys and eagles is not "natural", 

but its two subsets (composed, respectively, of donkeys and of eagles) are "natural". The 

set composed just of skis and bicycles is not „natural” and that composed of all sport 

devices seems to be "natural". The set composed of chemical elements having the 

following atom numbers: 3, 13, 23, and 37 is not "natural". The set of all so-called noble 

(or inert) gases is "natural". – Let’s hope that the concept of "natural sets" (or "natural 

kinds") is now intuitively comprehensible. If so, we can formulate a comment on the 

relevance of this concept. It is, as stressed above, of pragmatic significance. However, it 

is of much greater importance. Looking for "natural sets" is part and parcel of searching 

for possibly "good" taxonomy (classification) of all existing objects. – This searching is 

one of the most important goals sciences and philosophy have been trying to achieve: 

Think only about the development of biological taxonomy, about the Mendeleev’s table 

of elements, or taxonomy of languages...  

We can return to the question formulated at the outset of this passage. It could be now 

formulated in slightly different way: Is the set of human, animal, artificial and 
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collective minds a "natural" set? We tentatively assumed that the answer is positive. 

However, we would like to emphasize the adverb "tentatively": we are not sure that our 

assumption turned out to be undoubtedly correct. But, on the other hand, we think that 

considerations presented in this part support our assumption. – Below, we will try to 

justify this opinion.  

The main argument which, in our view, supports – if partly – assumption about 

"naturalness" of "broad" (comprising animals) – and not "narrow" (limited to humans) 

denotation of the concept of mind, is based on the idea of evolution and development. 

The notion of evolution is to be understood in a general sense: comprising both 

biological and socio-cultural evolution. Both types of evolution are relevant for our 

problem. And both evolutions are (ex definitione – ?) quasi-continuous. Even if we 

assume (as, in the case of biological evolution, contended Stephen J. Gould [1941-

2002]) that the process of evolution is not steady but is divided into relatively stable 

periods and periods of relatively abrupt changes, we have to note that the period of 

changes can be "very short" if compared to the time of whole evolution, and it remains 

rather "long" if compared with the life-time of individual organisms. It is excluded that 

one generation of organisms is fundamentally different from the previous one; in 

particular it is excluded that one generation of organisms is not equipped with minds, 

and already the next one possesses minds. – So much about biological evolution.  

Now, a few words about socio-cultural evolution. The study of evolution of mind of 

Homo sapiens is extremely difficult. However, we can try – preserving necessary 

precautions – to draw some hypothetical theses from the anthropological (ethnological) 

studies of so-called "primitive" societies. These studies suggest that minds of people 

living in these societies differ to a degree from minds of "modern" people as to, for 

instance, ability to abstract thinking, or as to self-knowledge. And even more recent 

history raises some interesting questions for us. In which way did the development of 

writing influence the evolution of our minds? And in which way will our minds be 

influenced by computers and Internet (some researchers suggest that long lasting contact 

with computer/Internet influences – negatively – human brain and – mind).  

In a rather metaphorical sense we can be speaking also about the evolution of individual 

mind. Surely, the mind of a new-born infant differs fundamentally from the mind of 

a five-year-old child and of an eighteen-year-old teenager. We do not have to consult 

textbooks of developmental psychology to know that each of us passes many critical 

moments in her or his life: the first word, the first sentence, the first self-description… 

But neither of these moments can be regarded as "quantum leap" from one type of mind 

to another. – This is an optimistic story. Unfortunately, it has sometime its pessimist 

reverse story: the story of late aging which results in less or more profound 

"decomposition" ("disorganization") of mind.  
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The last remark suggests another problem – central for psychiatry and its applications 

(particularly: in courts) – the problem of "dividing line" between "normal" and 

"abnormal" minds. Are the minds of all humans, irrespective of their dysfunctions, 

really human minds? (this question should be regarded as theoretical only; its moral 

aspects have to be omitted here). But perhaps most dysfunctional minds of humans differ 

importantly from (are less developed than) the minds of, say, non-human Primates?  

Let’s summarize this part of our considerations: It seems that minds of humans differ (in 

relation to age, health, culture) considerably. And, on the other hand, minds of our 

distant yet still human ancestors should be similar to the minds of those our ancestors 

that are still close yet already not human. This suggests that rather "broad" than "narrow" 

concept of mind should regarded as a "natural" concept. But how much broad? What 

about artificial minds and what about collective minds?  

Well then, what with artificial minds? One thing is obvious: The question whether man 

is able to create artificial mind should not be (as any question of this sort) settled by 

definitional decisions. Thus any suggestion that the concept is self-contradictory should 

be a priori dismissed. Any suggestions concerning physical/chemical character of the 

material supporters (a generalization of the concept of brain) of artificial minds, 

suggesting that they have to be made up of proteins, should also be rejected: What is 

a very difficult question should not be, as said above, settled by conceptual decisions. 

Getting rid of apparent problems settled with apparent solutions, we can pass to more 

serious ones. Let’s start with questions arising when human mind is being compared 

with Artificial Intelligence. (Let’s use this term as a proper name designating a set of 

actually existing objects, avoiding debate whether they are "genuinely intelligent" or 

only "seemingly".) A few points should be accepted without long deliberations. Firstly: 

we have to accept the fact that Artificial Intelligence turned out to be – in some special 

domains (such as chess, Go, etc.) – better than we are or at least equal to us. Secondly: 

there is no reason to believe that no further progress in these and other domains of 

Artificial Intelligence is possible. On the contrary, the progress in this field during the 

last six decades has been quite remarkable – even if not so great as somewhat naively 

expected at the nascence of AI; taking into account various factors – from theoretical to 

financial – some further achievements should be expected. We think that we can stop at 

this moment, being not involved in speculations over hypothetical artificial "Superman". 

We would even say that from the cognitive point of view the issues raised by really 

existing (and not hypothetical) Artificial Intelligence is no less, and perhaps even more, 

interesting. Just this actual AI suggests question concerning the level of locality (or, of 

universality) which allows to regard these systems as minds.  

Now, let’s say something about the notion of collective mind. This notion arouses 

criticism especially if applied to human groups. It seems to us that the main source of 

this criticism is of ideological (in the broad sense of the word) character: On the one 

hand, such concepts as "nation’s spirit", "class consciousness" and similar – in the past 
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quite popular – had very little, if any at all, scientific value. On the other hand, they were 

used in politics – most often with negative, sometime even dangerous results. However, 

in our opinion, the negative experiences from the past, should not constraint our 

theoretical thinking. And here, we would like to stress the importance of a rule, which 

we believe is of great importance, that we should not solve (or to be precise: try to solve – 

no genuine solution is achievable in this way) any – in particular: any serious – 

theoretical problem by the means of definitional decisions. Applying this rule, we want 

to declare what follows: It is not logically excluded that collective minds (i.e. minds 

composed of minds) cannot exist. But such a strong thesis should receive equally strong 

justification. It seems to us that such a justification could and should be of theoretical 

character. But today we have no elaborated theory of mind – and only such a theory 

could – possibly! – provide foundations for such a justification. So, as long as such 

a theory has not been created, everything what can we do is looking for arguments from 

various empirical researches. In this case – from biology, and particularly: from 

comparative ethology. It seems that if we take into account such animal groups as 

chimpanzee "society", colony of ants, flock of birds, shoal of fish, we can formulate 

(tentatively – the problem needs a much more ethologically-informed and theoretically 

more sophisticated than possible here) the following two remarks: First, all above 

mentioned creatures are equipped with more or less complex mind; to the respective 

groupings ("society", colony, flock, shoal…) also a kind of mind can be ascribed. 

Second: in some cases the individual minds are rather "complex" and the collective mind 

is rather "simple" (chimpanzees?), in some other – conversely: it is group mind which is 

rather "complex" and the individual rather "simple" (ants?); in some other cases an 

"equilibrium" between individual and collective minds does not seem excluded.  

If we are considering humans and also animals, the question of physical connections 

between brains must (and rightly so!) remain in the sphere of speculations, or – to put it 

in another way – in the domain of thought experiments. But if we are thinking about 

artificial intelligence? Let’s assume that we have already constructed „sufficiently 

intelligent” artificial objects (computers, robots…). Let’s also assume that we are able 

(perhaps we are – even today, and if not today than we will be, almost for sure, – 

tomorrow) to connect these devices in such a way that their minds communicate with 

each other directly and, so to say, completely. Let’s also assume that any (say, 

"reasonable") number of such devices can be connected in such a way. It seems that we 

should be speaking about a system with collective mind which is significantly different 

form the minds of which it is composed. – In general, communication is the fundament 

of collective minds composed of minds. But if we compare human and animal collective 

with artificial minds, we should ask the question about (un)importance of the physical 

network connecting computers (a network which does not exist in the case of humans 

and animals). – In this way we have arrived to the problem with which we started our 

presentation of the philosophy of mind:  



  

L6 COLLECTIVE MINDS  93 
 

 

We would like to end this summary with a reflection on the possible influence of 

knowledge about computers and Artificial Intelligence on the central debate of the 

philosophy of mind: the mind-body controversy. Though many questions are open, some 

conclusions derived from this field seem to be rather obvious. First: both theoretically 

and practically the "hardware-software" distinction is obvious and uncontroversial; but at 

the same time it is equally obvious and uncontroversial that no computer program 

(algorithm etc.) is of any – practical! – value if there is no material system in which it 

can be implemented. It suggests a more general opinion: brain and mind are two 

different yet inseparable objects (in the most general ontological sense of this notion). 

Of course, you can just disagree. But we think that more theoretically inspiring is the 

question: "How is it possible that brain and mind are two different yet inseparable 

objects?" – It is unlikely that a serious answer could be given without profound 

ontological analyses going rather far beyond the area of the philosophy of mind. And 

second, the history of computers has demonstrated that a simple mind (software) can be 

realized in brains (in particular: in electronic brains) of various types (hardware), i.e. – 

in this case – of various generations (vacuum tubes, transistors, integrated circuits…). 

Of course, the fact that a simple mind can be realized in brains of different sort does not 

prove that a very complex mind can also be realized in different brains. But it at least 

suggests that such a possibility should not be excluded. – It seems that much more 

general question should be formulated: In which types of brains given type of minds can 

be realized? So, formulated question suggests that some types of minds could be realized 

in great many (all?) types of brains, and some others – say: human – can be realized but 

in one type of brains. 



 

 
 

  



 

 

Part Three: On globalization 

and philosophy  



 

 
 

  



 

 

L7 On the social relevance of epistemology  

and the philosophy of mind in the 21
st
 century  



 

 
 



  

L7 ON THE SOCIAL RELEVANCE OF EPISTEMOLOGY AND THE PHILOSOPHY ...  99 
 

 

7.1. In this textbook we have presented – very briefly – an introduction to two 

philosophical disciplines – epistemology and philosophy of mind. As declared at the 

very outset, this book is conceived as a study help for prospective engineers and 

managers who will develop and avail of Intelligent Technologies. Taking into account 

the purpose of our book, we have decided that it would be desirable to try to answer the 

question the students might ask: "Why was this subject introduced into the curriculum of 

our studies?" Before we present our answer more systematically and elaborately, let us 

sketch it in a short way:  

We live in a time of profound changes – civilizational, cultural, social, political… 

Development of technology is one of the main factors causing them. And conversely: 

these changes affect technological development – its pace, its directions… According to 

a more and more widespread opinion (an opinion we also share) it is a moral duty of 

engineers, managers or politicians to follow the rule of prudence – while creating 

new technologies and introducing them into practice. – The precise meaning of this rule 

and its various consequences will be discussed during lectures on ethics. Here only one 

point is to be mentioned: An intellectual attitude that could be referred to as "reflexivity" 

is one of the premises of prudence. And the goal of the lectures on epistemology and 

philosophy of mind is to help to form this attitude – in relation to development of 

technologies in general, and intelligent technologies in particular.  

7.2. As suggests the title of this part, the central notion we are going to avail of here is 

the notion of globalization. During the last four decades or so, popularity of this word 

has been considerably increasing. It is being used by politicians and philosophers, by 

managers and religious leaders, by sociologists and "ordinary people"… As it can be 

expected, various people ascribe various meanings to the word „globalization”. It is not 

possible to analyze this rich variety. Thus, we simply select some ideas being labelled 

with this term, sending the readers interested in more comprehensive overview of this 

variety to other sources.  

Still one remark is necessary here. Globalization is a "hot" (ideological) subject: many 

processes determined by this term are very positively appreciated by some people, and 

even condemned by the others. We are not going to be involved here in such debates. 

Though they are generally not only unavoidable, but even desirable, this handbook is not 

– in our opinion – a proper place for them.  

7.3. By globalization we want to understand a historical process that started no later 

than in the mid-19
th

 century (the first International Sanitary Conference held in 

Paris in 1851 – it could be a symbolic date), perhaps even much earlier – at the end of 

the 15th century (symbolically: 1492). Two of its features are particularly important: 

First, its global scale (it has been affecting, though to various degrees, all parts of the 

Earth – all its, even most remote, corners). And second, its structural complexity: it has 
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affected – more or less profoundly – all domains of social life: from agriculture to music, 

from banking to religion, from transportation to international law…  

Globalization brings about great many various effects. – This sentence should perhaps be 

shortly commented: we should stress that not various independent processes result in so 

many effects, but just one single process has so different effects.  

It is not possible to discuss not only all these effects but even a considerable part of 

them. We are going to limit ourselves to those which are, from our point of view, the 

most fundamental. Growing interdependence (be "symmetrical", be "asymmetrical" – 

based on this or that form of domination) of all parts of the world is the main result of 

globalization. It might be useful to put this thesis in other terms: We could say that the 

global (linking all humans) social network is getting more and more "dense" and the 

links of which it is made up are "stronger" and "stronger". (This formulation suggests 

a way in which interdependence could be mathematically measured.) And using 

sociological terminology, we could say that – as a result of globalization – the world 

society is emerging.  

Having used the term "world society" we opened a way for discussing other fundamental 

consequence of globalization: the rise of global problems – problems that affect all 

humans and that can be solved only due to cooperation of all of them. The register of 

global problems is long and well known. Therefore, let’s remind some of the most 

important: Global warming and great migrations are surely among them, and the recent 

corona-virus pandemic has reminded us about global scale of some health risks… – So 

much as regards the problems experienced now – around 2020. But some global 

problems are lurking in the more distant future: the development of robots and 

Artificial Intelligence, human genetic engineering… – with all their possible 

consequences of which we know very little.  

Here the question of collective responsibility arises: Who is? To whom – to ourselves, 

to the future generations, to the past generations? And – for what?  

Ending this part of our considerations, let’s stress that we have presented a description of 

globalization. We have not even touched upon the questions concerning mechanisms 

of globalization, of regularities, trends and the like. – Any serious theoretical analysis of 

these issues would require a reference to the most fundamental concepts and ideas 

of social theory. It is absolutely impossible at this place. – Despite this we would like at 

least to present a hypothesis about the future of globalization (without offering any 

arguments). It is composed of two parts. The first one: the process of the development 

of world society will be going on (though some temporal regressions are not excluded); 

in other words: lasting return to a world as it existed yet some five decades ago is 

impossible. And the second one: the future is not unequivocally determined – world 

society can be more or less democratic, more or less effective in coping with global 

problems… From this hypothesis two practical conclusions can be inferred: On the one 
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hand, some types of actions are doomed to failure. On the other hand, sufficiently many 

different scenarios are possible to make us morally responsible for the choice in 

actualization of which of them we want to participate. But to make such a choice rational 

it has to be based on knowledge about possible future developments of human 

civilization. At this moment a very important yet also difficult questions arise: what the 

term "knowledge" could mean in this context, whether such knowledge is in general 

accessible, and if so – how it could be attained. – All these questions belong to 

epistemology. Having been formulated, they confirm practical, and – in particular – 

moral, importance of this discipline. 

 7.4. Now, we would like to make a few comments on globalization – as viewed from 

philosophical perspective. We will commence with a remark on Pierre Teilhard de 

Chardin (1881-1955) – in his time well known thinker, today rather in relative oblivion. 

Notwithstanding, whatever your opinion about his ideas and works could be, this 

interesting figure deserves some attention.  

Teilhard de Chardin was a Roman-Catholic priest and Jesuit. He was never excommu-

nicated but often severely criticized by the Church institution. He was also a trained 

paleontologist and geologist who participated in scientific expeditions. But many 

scientists criticized him for his attempts to reconcile science and religion: He created 

a philosophical vision in which cosmic evolution (encompassing also biological, 

Darwinian evolution) was interpreted in a religious way. And just some elements of this 

vision are of interest here. In particular: the theory of noosphere (from Greek: noos = 

mind, and sfaira = sphere). This theory developed and popularized the ideas created by 

a Russian geochemist Vladimir Vernadsky (1863-1945) who coined – by the way of 

analogy with the concepts of geosphere and biosphere – the term „noosphere”. 

According to both Vernadsky and Teilhard the rise of noosphere is the beginning of the 

third stage of the Earth evolution . The French thinker views the rise of Homo sapiens as 

the beginning of evolution of the noosphere. In the 20th century this process should be 

coming into its last phase – the phase of planetization. It should be noted that the ideas of 

Theilhard played a role in the development of some ideas of Marshall MacLuhan 

(1911-1980), in particular – the idea of "global village".  

Let’s say now a few words about another conception – one in a way similar to those of 

Vernadsky and Teihard de Chardin. We mean here so-called "Gaia hypothesis" 

presented by a British scientist James Lovelock (1919-) and an American Lynn 

Margulis (1938-2011). Lovelock graduated in chemistry, received PhD graduated in 

medicine, and invented some instruments being used by NASA. Margulis contributed to 

theory of evolution and other areas of biology. – Neither of them has regarded 

him/herself or been regarded as philosopher. Nevertheless, "Gaia hypothesis" is 

regarded rather as a philosophical speculation than as scientific hypothesis in the strict 

sense of this term. (The cognitive status of this hypothesis seems to confirm the 

epistemological thesis stating that the borderline between science and philosophy is 
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fuzzy.) Having but noted the doubts concerning the status of this hypothesis, let’s 

formulate it in a possibly simple way: Our planet, Earth is a self-regulating system that 

helps to maintain the life on it. Sometimes even more radical formulations can be met in 

which Earth is regarded as one living (super-)organism. (It is worth noting that Medea-

hypothesis – partly analogous, partly opposed – was formulated; it claims for suicidal 

character of multicellular life.) 

And a remark on an idea popularized recently (around 2000) by geologists – the idea of 

Anthropocene (a chemistry Nobel-prize winner Paul Cruzen [1933-] played an 

important role in formulating this idea.) This idea – if elaborated – can be formulated in 

various, importantly different ways. Nevertheless, its core can be presented with a few 

words: Almost all history of the Earth can be regarded without taking into account the 

existence of Homo sapiens. But to describe the last period of its history (how long? – this 

issue is one of important questions in the debates over Anthropocene; according to an 

interpretation, it has lasted for 10 000 years – since the Neolithic revolution, according to 

another: for 200 years only – since the Industrial Revolution.) the activity of humans has 

to be takan into account and regarded as an significant factor of the geological evolution.  

The great physicist Murray Gell-Mann (1929-2019) in the last decades of his very 

active and creative life shifted his interests to system theory and theory of complexity. In 

particular, he was interested in the theory of so-called complex adaptive. We think that it 

should be useful to quote a characteristic of complex adaptive system given by Gell-

Mann. Such a system "is collecting information on its surrounding and on its own 

interactions with surrounding, is finding regularities in the acquired information, is 

collecting these regularities creating ‘cognitive scheme’ or model and is next acting in 

the real world in accordance with assumed model". Many different objects can be 

regarded as complex adaptive systems. Among them: human individuals, organizations, 

markets, computers and many, many others. Gell-Mann’s interest in such systems is 

motivated both theoretically and practically. We pass by the first motivation and 

concentrate on the second one. Simply put, Gell-Mann believed that sustainable 

development is a fundamental both a goal and a challenge to which humanity should 

respond in the possibly most effective way. It is rather obvious that effectiveness of 

achieving a goal depends – the other factors equal – on its possible precise description. 

The concept of sustainability is not particularly precise. Gell-Mann suggests that using 

the concept of complex adaptive systems can make this concept more precise. And using 

this term he formulates a prediction (or rather declaration of his hope?): "Humanity as 

a whole – and other organisms living on the Earth – will be functioning, to a much 

greater degree than presently, as one very rich complex adaptive system". This is a very 

brief formulation. Thus it may be difficult to say what is the meaning of the refor-

mulation. But if you take into account that the notions of complexity and of adaptiveness 

are concepts with precise mathematical definitions, you should be sure that this 

reformulation is a much more profound transformation than a simple change of words.  
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The ideas of Vernadsky, Teilhard de Chardin, McLuhan, Lovelock and Margulis, Cruzen – 

all of them have different intellectual roots, are formulated in various theoretical 

languages and focused on diverse aspects of great processes. And, in spite of all this 

diversity, some common thoughts seem to be noticeable. In our opinion, these common 

elements can be summarized into the following formulation: There is a continuity 

between geological, biological and cultural evolution. The cultural evolution is getting 

more and more important element of geological and biological evolution. Recently, just 

in the period of globalization, cultural evolution has become one of the central (the most 

central?) element of evolution of our planet. 

We would like to invoke here an epistemological idea formulated by a Polish prominent 

philosopher and writer Stanisław Lem (1921-2006). He suggested that if an idea 

appears independently in many various theoretical contexts, then this very fact, though is 

not a proof of its truthfulness, supports its considerably. And the idea of self-conscious 

global system was formulated in so different contexts as thought of Vernadsky and 

Teilhard de Chardin, Lovelock and Magulis, Cruzen, McLuhan and Gell-Mann. – It 

might be said that these ideas passes positively the "test of Lem".  

7.5. Now, let’s return to sociological considerations. As remarked in the previous points, 

the notion of globalization – and related, such as global society or global problems – 

play central role in the description of the contemporary social processes. But also other 

concepts are important. In general, but especially – in the context of the subjects of this 

handbook, the concepts of "knowledge society" and "information civilization" are of 

particular importance. At the beginning of the discussion about relations between 

globalization on the one hand and knowledge society/information civilization on the 

other, let’s formulate four rather simple but important theses: 

The first one. Though history of globalization is rather long (at least [!] some one 

hundred seventy years), it is very likely that this process would have not exceeded 

a threshold. To put it in the simplest way: no Internet (as we have known it since ca. 

1994) – no globalization as we have known it since the beginning of our century. 

(A great British biologist, John Maynard Smith, at the end of his book devoted to 

major transitions in evolution suggests that the rise of electronic media marks a transition 

comparable to the rise of DNA or the rise of language.) 

The second one. Knowledge (and also pseudo-knowledge) and information (also false 

information) – their production, distribution, and acquisition – play more and more 

important role in all areas of social life: from eating and sex, through economy and 

politics, to art and religion.  

The third one. Globalization results – among others – in growing complexity of the 

System (composed of geo-, bio-, techno-sphere and of global society and its culture). 

And this complexity in turn results in incomprehensibility and unpredictability of the 

System.  
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The fourth one. Various intellectual and emotional reactions to the incomprehensibility 

and unpredictability of the System contribute to its increasingly chaotic behavior.  

The fifth one. The more complex system, the more adequate has to be the knowledge 

about this system – if any intervention in its autonomous dynamics is to be effective. 

And the more complex system, the more difficult is production of its adequate models.  

If you accept these five theses, you should also agree with us that serious challenges face 

those who study the existing global knowledge-system, who design changes in this 

system, and those who manage it. – Both epistemology and philosophy of mind provide 

such activities with theoretical fundamentals. And if so, then we could say – following 

Gell-Mann – that epistemology and philosophy have a role to play in making the 

development of humanity more and more sustainable. 



 

 

Important thinkers 
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Appel Kenneth (1932-2013) – an American mathematician, together with Wofgang 

Haken proved the four-color topological theorem. It was the first proof in which 

computer calculations played an essential role.  

Aristotle (384BC-322BC) – next to Socrates and Plato the greatest philosopher of the 

Ancient times. He exerted great influence on the European culture until the 16th century. 

He is one of the greatest logicians of all times. He formulated the definition of truth now 

regarded as classical. He created an interesting tripartite theory of soul: a part was 

ascribed to all living creatures, including plants; the second one was to be common to 

animals and man, and the third one – was to be specific for men only.  

Bohr Niels (1885-1962) – one of the greatest figures in the history of Danish culture, 

Nobel Prize in physics in 1922. Most widely known for his model of atom (1913) – 

a model which despite of its „mixed” character (was based on some assumptions taken 

from classical physics and some taken form quantum theory) played an important role in 

the development of physics. He created co-called Copenhagen interpretation of quantum 

mechanics and formulated complementarity principle, a philosophical generalization of 

some features of quantum mechanics.  

Bolyai Janos (1802-1860) – a prominent Hungarian mathematician. He discovered, 

independently from Gauss and Łobaczewski, hyperbolic geometry – one of non-

Euclidian geometries. He introduced the term "absolute geometry"designating these 

parts of Euclidean and hyperbolic geometries which are independent from any form of 

parallel axiom thus being a common part of these systems.  

Bradley Francis (1846-1924) – a representative of British idealism, a philosophical 

trend that almost completely disappeared in Britain in the 20th century. He is regarded as 

one of the main proponents of the coherence truth theory 

Brentano Franz (1837-1917) – an Austrian philosopher. He developed the idea of 

descriptive psychology (opposed to empirical psychology) which played an important 

role in the origins of phenomenology – one of the main currents of the 20th century 

philosophy. He reintroduced the scholastic notion of intentionality. He insisted on 

conscious character of all psychic acts. He was the teacher of E. Husserl and Kazimierz 

Twardowski (1866-1938) – the creator of so-called Lvov-Warsaw School – the most 

important "school" in the history of Polish philosophy.  

Chomsky Noam (1928-) – a very interesting figure: widely accepted as one the greatest 

linguists of all times (sometimes called "the father of modern linguistics") and very often 

criticized for his radically leftist political views. He introduced logical and mathematical 

methods to linguistics; in this way he opened a way for very close cooperation between 

linguistics and computer science (theory of program languages). Starting from his theory 

of language he strongly criticized behaviorism.  
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Condorcet Nicolas (1743-1794) – one of important figures of the (French) Age of 

Enlightenment. He preached the idea of progress. Philosopher and mathematician. One 

of his papers can be regarded as containing the first important applications of 

mathematics to social sciences. His "Condorcet’s jury theorem" is regarded as initiating 

the studies in collective decision-making.  

Darwin Charles (1809 -1882) – the greatest biologists of all times. His book "On the 

Origin of Species" (1859) revolutionized biology, aroused hot ideological and 

philosophical debates (waged even today – in the 21st century). His theory popularized 

evolutionary approach in so different disciplines as cosmology and social sciences. 

Together with Copernicus, Freud and Turing contributed to the destruction of the 

anthropocentric myth presenting Man as a center of the Universe  

Dennett Daniel (1942-) – one of the most well-known contemporary philosophers. He 

belongs to this group of philosophers which believe that their discipline should be 

developed in close cooperation with various scientific disciplines, in particular with 

evolutionary biology, neurosciences, cognitive sciences and computer science. His main 

work (in particular recently published important book "From bacteria to Bach". In 

polemics with creationists but also in debates with orthodox Darwinists, he develops the 

idea of Design without Designer  

Descartes Rene (1594-1650) – commonly regarded as the "father of modern philosophy" – 

he placed epistemological reflection at the center of philosophical reflection – to 

a considerable degree remains in this sense „Cartesian”. He is the author of quite well 

known though most often poorly understood dictum Cogito ergo sum (Think therefore 

I am). He gave most radical form to the idea of separation of soul and body – present 

already in Plato (and, of course, in most religions). A great deal of contemporary 

philosophy of mind can be regarded as various ways of coping with Cartesian dualism. 

He invented a new and very original form of skepticism – methodological skepticism. Its 

main idea can be put into very few words: radical doubt as a way to certainty. He was 

also an outstanding mathematician (co-creator of analytical geometry), and also 

physicist.  

Einstein Albert (1879-1955) – according to some historian of physics, together with 

Archimedes (287 BC-212 BC) and Newton, one of the greatest physicists of all times. 

Nobel Prize received in 1921 – sixteen years after his Annus mirabilis (1905) in which 

he published a paper on his special theory of relativity, but also on photoelectric effect 

which revived though in much modernized form the Newtonian theory of light, on 

Brownian movements and on equivalence of mass and energy. Some years later 

(between 1907 and 1911) he created a general theory of relativity. From the point of 

physics it is perhaps not so revolutionary as quantum physics but the latter radically 

changed the view of micro-world – very distant from immediate human experience, and 

Einstein’s theory revolutionized the image of space and time – the fundamental elements 
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of every human experience. It should be noted that Einstein, though himself contributed 

to the development of quantum mechanics, led by his philosophical views, never fully 

accepted it. 

Euclid (ca, 300 BC) – very little is known about him. We know his book "Elements" 

which is one of great monuments of the intellectual history of mankind. It contains the 

first known scientific (mathematical) theory. And we know the name of its author. The 

rest are various speculations on his life.  

Fechner Gustav (1801-1887) – is regarded as the pioneer of experimental psychology. 

He contributed to the development of psychophysics, one of the first laws (presenting in 

the form of a mathematical function the connection between force of physical stimulus 

and intensity of psychical reaction).  

Fodor Jerry (1935-2017) – an eminent American philosopher who contributed mainly to 

philosophy of mind and philosophy of language. Introduction of the idea of modularity 

of mind and of the language of thought are regarded as his main contributions to this 

field.  

Freud Sigmund (1856-1939) – very controversial but undoubtedly very important figure 

in the history of European culture in the first half of the 20th century. He is believed to 

have been a thinker who, together with Copernicus (1473-1543) and Darwin (1809-

1882), undermined the anthropocentric contention about special position of man in the 

Universe. He is also regarded – together with Karl Marx (1818-1883) and Friedrich 

Nietzsche (1844-1900) – as one of the "Masters of Suspicion" (a term coined by 

a prominent French philosopher Paul Ricoeur [1913-2005]) who analyzed various 

origins and various technics of self-deception. He studied medicine and started his 

professional career as a specialist in neuropathology. Then he extended his interest to 

psychiatry and psychology, and finally to studies of religion and to philosophy.  

Galileo Galilei (1564-1642) – he might have received more informal "honorary titles" 

than anybody else: he is called "father of observational astronomy", "father of modern 

physics", "father of scientific method", "father of modern science" (He was also the 

father of three children). Whatever one thinks about such titles, they reflect his unique 

position in the history of science – he was at once the first and outstanding: nobody 

before him can be regarded as physicist in the specifically modern sense of the world, 

and his experiments, observations and theories are – to a considerable degree – important 

part of our knowledge of the physical world. Let’s add that he was very decided defender 

of the Copernican heliocentric system, and due to his stance he had some troubles with 

public institutions – known as "Gallileo affair". 

Gauss Karl (1777-1855) – one of the greatest mathematicians of all times. He 

contributed to virtually all branches of mathematics, to astronomy and to physics. He 

also discovered the idea of non-Euclidean geometries, but contrarily to Bolyai and 
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Łobaczewski who published their ideas, he kept them unpublished for the fear of 

criticism he expected. It is one of a few great "incidences" in the history of science when 

a few created the same of very similar idea (Newton’s and Leibniz’s independent 

discovery of the differential and integral calculus, and Darwin’s and Wallace’s discovery 

of the theory of evolution are the most important instances). 

Gell-Mann Murray (1929-2019) – he was a great physicist who contributed to various 

fields on physics. For his achievements in the physics of particles he received Nobel 

Prize in 1969. To a wider audience he was probably best known for introducing the idea 

of quarks (NB he had very versatile personality – the name was drawn from a J. Joyce 

novel). In the context of our textbook his intellectual activity just in the last decades of 

his life is most important. In 1984 he co-founded the Santa Fe Institute – an inter-

disciplinary institution bringing together researchers from such different disciplines as 

mathematics and archeology, biology and linguistics and many, many others. However, 

it is not a university of a sort: the specialists from various disciplines are expected to 

contribute to the "science of complexity" or to apply this science to solving problems 

from their own disciplines. It should be stressed that the work of this Institute is oriented 

not only at solving theoretical problems but also at working out intellectual instruments 

helping to make our world more sustainable.  

Gregory Richard (1923-2010) – a British psychologist. He contributed considerably to 

the development of cognitive psychology. He applied some mathematical methods taken 

from probability (Bayes theorem) to the study of perception. The name "Gregorian 

creatures" used by D. Dennett in his model of minds is derived from his last name.  

Habermas Jurgen (1929-) – he is one of the most outstanding philosophers and 

sociologists of the 20th century, and so-called "public intellectual". The title of his opus 

magnum "The Theory of Communicative Action" points to the main problem of his 

researches. He created normative (and not descriptive!) model of "unrestrained 

communication". He can be regarded as one of the main proponents of the consensual 

definition of truth.  

Haken Wolfgang (1928-) – an American mathematician, specialist in algorithmic 

topology. Together with K. Appel proved a theorem using computer in an important and 

not eliminable way, for the first time in the history of mathematics.  

Hegel Georg (1770-1831) – he is very likely the most controversial figure of all known 

philosophers presented in all history-of-philosophy textbooks. The comprehensiveness 

of his work may, at least partly account for it: he formulated opinions on so many 

questions that it is impossible that all of them could be equally interesting and important. 

And his language at some point unnecessarily complicated and vague irritated many 

lectures and supported very critical opinions about his philosophy. Whatever can be said 

about his whole work, it was Hegel who for the first time presented the cultural history 

not as a sequence of individual works but as an evolutionary process having its own 

"logic".  
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Husserl Edmund (1859-1938) – a German philosopher and mathematician. He was the 

main creator of a very important philosophical trend known as phenomenology. 

Following Brentano, he widely popularized the concept of intentionality. He devoted 

a large part of his work to detailed descriptions of various types of consciousness (of 

conscious acts).  

Kant Immanuel (1724-1804) – one of the outstanding philosophers of the modern times. 

He characterized (not very modestly…) his philosophy as a "Copernican revolution" in 

philosophy. Whatever one could think about this self-characteristic it is a fact that some 

philosophers speak about pre-critical philosophy encompassing whole philosophy before 

Kant and about critical philosophy initiated just by Kant. From the point of view of 

contemporary philosophy two ideas of Kant seem to be the most interesting: The first 

one, the idea of mind equipped with conceptual structures being necessary for the 

cognition of the world. And the second one, the idea of "transcendental subject" – its 

characteristic should be common for any subject of whatever character.  

Leibniz Gottfried (1646-1716) – one of the most versatile minds of all times: great 

philosopher and outstanding mathematician, precursor of modern logic and inventor of 

early computational devices, historian and politician…From the point of view of the 

philosophy of mind his metaphysical system is known as monadology. According to this 

system the whole Universe is made out of monads. And all monads (including the 

simplest ones) have the ability to reflect (in a sense: to cognize) all other monads. – 

Leibnizian monadology can be regarded as a specific type of panpsychism.  

Lem Stanisław (1921-2006) – one of the best known Polish writes, an outstanding 

author of Science Fiction literature. He was also eminent philosopher and social theorist. 

In his book "Summa Technologiae" he presented, probably for the first time, a model of 

technological development regarded as analogous in many ways to biological evolution. 

Both in his philosophical essays and in literary work he devoted much place to the 

problem of extraterrestrial intelligence (to which philosophy of mind has paid 

surprisingly little attention).  

Lovelock James (1919-) – a British scientist. He studied chemistry, and received PhD in 

medicine. He has also been a talented inventor (some devices he constructed were used 

by NASA). He is most widely known for so-called Gaia-hypothesis according to which 

all living organisms, together with their inorganic surrounding, should be viewed as 

a single self-regulating system (metaphorically put: a "superorganism").  

Margulis Lynn (1938-2011) – she was a biologist, a prominent micro-biologist and 

evolution theorist. In opposition to oversimplified ("Hobbesian" or "Spencerian") 

interpretations of Darwinian theory stressing the dominating role of conflict in evolution 

("the struggle for survival"), she stressed the role played by symbiotic relations. She co-

developed, together with J. Lovelock, the Gaia-hypothesis.  



  

112 IMPORTANT THINKERS 
 

 
 

McCarthy John (1927-2011) – he was an American computer and cognitive scientist, 

best widely known for coining in 1956 the name of new-forming field: artificial 

intelligence. In 1971 he received the Turing Award – an equivalent to Nobel Prize in 

computer science. He wrote a philosophical paper in which he contended that some 

beliefs can be ascribed even to very simple machines (e.g. to thermostat).  

Minsky Marvin (1927-2017) – he was the fourth recipient (in 1969) of the Turing Award 

– established three years earlier by the Association for Computing Machinery (see 

above: McCarthy). He received it for his role in the development of Artificial 

Intelligence studies. He made many practical inventions. For philosophy of mind most 

interesting is his theory of society of mind and theory of emotions – both shortly 

presented in this textbook. 

Neurath Otto (1882-1945) – an Austrian philosopher, sociologist and economist. He was 

one of the leading figures of the Vienna Circle (see below: Schlick). He played there 

particularly important role as an advocate of the unity-of-science movement and of its 

main initiative, i.e International Encyclopedia of Unified Science. He was a coherentist. 

A metaphorical presentation of this epistemological stance is known as "Neurath 

ship/boat".  

Newton Izaac (1642-1727) – one of the greatest scientists of all times. He contributed in 

various ways to physics (mechanics, optics) but also to mathematics (invented – 

independently form Leibniz – calculus). He is the author of Philosophie Naturalis 

Principia Mathematica (1687), perhaps the greatest scientific work ever created. In this 

work Newton summarized the achievements of physics since Galileo. Theory of 

mechanics as presented in this work is taught at schools today and – almost for sure – 

will also be taught in the distant future (if schools will exist…).  

Occam Wilhelm (ca. 1287-1347) – he was a Franciscan friar – active in political and 

controversies of his times. He is regarded as one of the most important medieval 

philosophers. His name is best known as a part of the phrase "Occam’s razor" – a rule 

which, freely speaking, recommends conceptual parsimony. Interestingly enough, this 

rule gained its name only in the 16th century. 

Peirce Charles (1839-1914) – he was philosopher, mathematician, and scientist. At his 

lifetime he gained relatively weak acclaim. Today he is regarded as one of the greatest 

figures in the history of American philosophy, and in general, as an important figure in 

philosophy "without geographical determinants". He initiated a new (some would add: 

and specifically American) philosophical trend: pragmatism. He, independently from 

ideas developed in Europe, started to modernize logic. He was also one of the first 

systematic students of the field of semiotics/semiology.  

  



  

IMPORTANT THINKERS 113 
 

 

Piaget Jean (1896-1980) – a Swiss psychologist and philosopher. His philosophical 

views and psychological studies (started still before the Second World War, and 

anticipating some ideas of cognitive psychology) are strongly connected, thus the whole 

body of ideas has a common name "genetic epistemology". He was one the first to study 

in a systematic way the whole (cognitive) development of man – since his birth.  

Plato (427 BC-347 BC) – one of the greatest philosophers of all times. He exerted 

a great influence on the whole Western philosophical tradition (An English philosopher 

A.N. Whitehead claimed even that the whole philosophy contains but footnotes to his 

thought.) He discovered (or invented – the choice of a term depends on fundamental 

philosophical views) the world of Ideas (or Forms). He introduced the distinction 

between episteme and doxa, fundamental for epistemology. And he created the first 

utopia (or, rather – from our 21st century point of view – an anti-utopia).  

Popper Karl R. (1902-1994) – an Austrian-British philosopher. Most of his work was 

devoted to epistemology and philosophy of science (though he devoted a two-volume 

book "The Open Society and Its Enemies" to a critique of Plato, Hegel and Marx – 

philosopher who, as he believed, created intellectual fundamentals for totalitarianism). In 

opposition to a widespread view, he minimized the role of verification of scientific 

theories (he believed that in most cases it is always possible to find some arguments 

supporting sufficiently general theory) and exposed the role of falsification (if a theory 

has passed a number of critical tests – thus the attempts to demonstrate its falsity – and 

these tests have brought no negative results, then the theory can be tentatively accepted). 

He invented and popularized a conception of "epistemology without knowing subject" – 

studying a quasi-autonomous process of knowledge development, a process in which 

separate individuals play but a secondary role.  

Quine Willard (1908-2000) – an American philosopher, logician and mathematician. He 

developed a program of naturalized epistemology (epistemology basing on natural 

sciences). In other words he contended that epistemology should not be an "external" 

critique of science, but rather a sort of self-reflection or self-description of science. 

Quine developed his own variant of coherentism.  

Ryle Gilbert (1900-1976) – an English philosopher, a representative of a trend known as 

"ordinary language philosophy". His book "The Concept of Mind" attacked the Cartesian 

dualism as a "myth of spirit in machine". In comparison to psychological behaviorism, it 

proclaimed stronger – metaphysical – version of this stance. This book is often regarded 

as inaugurating philosophy of mind as a separate philosophical sub-discipline. In this 

book there is an important distinction between "knowledge-how" (e.g. to drive a car) and 

"knowledge-that" (e.g. London is the capital of England). It is interesting and should be 

stressed that this distinction has been widely accepted (e.g. in psychology inspiring the 

distinction between procedural and declarative long-term memory) also of those who 

reject the main ideas of this book.  
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Schlick Moritz (1882-1936) – an Austrian philosopher and physicist. He was the creator 

and leader of a group of philosophers and scientists (known as Wiener Kreis i.e. Vienna 

Circle) who, in the years 1924-1936, were meeting at seminars at which a program of 

scientific philosophy (based totally on science and logic/mathematics) was developed. 

Rudolf Carnap (1891-1970), Kurt Goedel (1906-1978) and O. Neurath (see above) and 

few other philosophers were permanent members of this Circle. Some others, like 

A. Tarski or W. Quine participated in their works. Though they differed as to many 

particular issues, they all accepted the anti-metaphysical stance, This stance received the 

name of neo-positivism or logical positivism.  

Skinner B.F. (1904-1990) – one of the most influential psychologists of the 20th century. 

Next to Watson, the most important representative of behaviorism. In his book "Verbal 

Behavior" (1957) he presented a behaviorist theory of this type of behavior which is 

commonly regarded as specific for humans and which is strongly independent from 

external stimuli thus should not fit into explanatory framework of this theory. This book 

was strongly criticized by a linguist, Noam Chomsky (see above). This criticism 

contributed to the decline of behaviorism. However, nowadays some researchers suggest 

that the image of Skinner-Chomsky controversy should be more than usually nuanced 

and balanced. Skinner is also an author of "Walden Two" – a utopia written in the form 

of a novel depicting a well-functioning social world designed scientifically – on the basis 

of behaviorist psychology.  

Spinoza Baruch (1632-1677) – a Dutch philosopher of Portuguese ancestry. Next to 

Descartes and Leibniz, one of the greatest 17th century rationalists. He earned his bread 

as an optical lens grinder (also for production of microscopes and telescopes, thus for 

scientific applications). His main work "Ethics" is interested for many reasons: The 

construction of this work was modeled on Euclid’s "Elements" (axioms, definitions, 

proofs…). And it presented a stance radically opposed to Descartes’ dualism of res 

extensa and res cogitans: according to his views there exist only one substance 

possessing infinitely many attributes of which spatial extension and thinking are best 

known to us. His metaphysics can be regarded as a special variant of panpsychism. He 

was a favorite philosopher of A. Einstein. 

Tarski Alfred (1901-1983) – together with Kurt Goedel the greatest figure in the 20th 

century logic, and one of the most outstanding Polish mathematicians. His main 

achievement is a theory of truth, formulating in a very precise logical language the 

intuitions contained in the classical correspondence theory of truth. He co-created theory 

of models, a new branch of mathematics (based on logic and general algebra) which 

helped to study mathematical theories with mathematical precision (metamathematics), 

but also contributed to the philosophy of mathematics. He was also a co-author – 

together with the greatest Polish mathematician Stefan Banach (1892-1945) – of 

a famous, and often regarded as paradoxical, geometrical theorem on decomposition of 

a ball (Banach-Tarski theorem). 
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Theilard de Chardin (1881-1955) – a very interesting and controversial figure in the 20th 

century culture: Though a Roman Catholic priest and Jesuit he exerted some influence 

on so-called New Age movement. A philosopher but participating in empirical scientific 

researches (paleontology). During his life strongly criticized by the Church institution 

but approvingly cited by Ratzinger or Bergoglio…He tried to create Christian evolution. 

Whether he succeeded or not (or to what degree) is a matter of debates. In his philosophy 

he heavily drew upon some ideas of Vernadsky (see below): in particular he availed of 

the notion of noosphere (and contributed to its popularization).  

Thomas Aquinas (1225-1274) – a medieval philosopher – created philosophical system 

comparable only to that of Plato and Aristotle before him and to that of Hegel in modern 

times: he successfully applied conceptual apparatus of Aristotelian metaphysics with the 

Christian teaching. He formulated five proofs demonstrating the existence of God and 

most famous version of the classical definition of truth.  

Vernadsky Vladimir (1863-1945) – a Russian scientist, one of co-founders of 

interdisciplinary science of geochemistry (overlapping chemistry and geology – viewed 

historically, very different disciplines). His book "The Biosphere", published in 1926, 

widely popularized the term (and – what should be stressed – the new ideas the term 

expressed). He used this concept in his theory of the Earth evolution as a sequence of 

processes which resulted, respectively, in the rise of geosphere, biosphere and noosphere 

(the sphere of cognition/mind). The lest term was later adapted and poplurized by 

P. Theirad de Chardin.  

Wheeler William (1865-1937) – he was an American biologist (entomologist). He was 

one of co-founders of ethology (the study of animal behavior). In a paper published in 

1910,in which he studied ant-colonies, he introduced the term "superorganism": an 

organism composed of organisms. This idea anticipated the more contemporary theories 

of collective intelligence, collective action, etc.  

Watson John (1878-1958) – an outstanding American psychologist. In a lecture given in 

1913 he presented the main ideas of behaviorism. The main aim of this program was to 

eliminate any mentalist concepts from scientific psychology and accept only notions 

describing behavior that can be observed. He conducted an experiment known as "Little 

Albert experiment"; the aim of this experiment was to demonstrate the possibility of 

conditioning (due to proper set of stimuli) a phobia in a previously emotionally stable 

child. Leaving aside its scientific value (limited), it should be stressed that in our times 

any experiment of this kind could not be conducted – due to legal and ethical (self-

imposed by the scientific community) constraints. Today it is widely accepted that there 

are ethical limits to scientific studies (and particularly experiments on humans and 

animals).  
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Wundt Wilhelm (1832-1920) – a German physician and philosopher, but first of all – 

psychologist (he was the first researcher who used this term for professional self-

identification) who played fundamental role in establishing psychology as autonomous 

academic discipline (of special importance was his creation in 1879 in Leipzig the first in 

the world psychological laboratory in which psychological experiments were 

conducted). In spite of his own emphasis on the scientific autonomy of psychology (on 

its empirical and experimental character) he was interested also in metaphysics, 

epistemology and ethics. It could be said that he created his own philosophical system. 

As a survey demonstrates, great many psychologists regard him as "Number One" in 

their discipline. 



 

 

Important concepts  



 

 
 



  

IMPORTANT CONCEPTS  119 
 

 

artificial intelligence – A term invented in 1956 by John McCarthy during Dartmouth 

Conference regarded as the beginning of the scientific/technological movement. As the 

first lecture on this subject is regarded a lecture given in 1947 by Alan Turing titled 

"Intelligent Machinery. A Heretical Theory". (At that time but very few – and rather 

primitive as for the present standards – computers existed, in the whole world.) In 1950 

he published – in "Mind", a philosophical journal – "Computing Machinery and 

Intelligence" began with the words ‘I propose to consider the question "Can machines 

think?"’. In 1956 the "Logic Theorist" program proved logical theorems presented in 

a fundamental logical book. In the next years two main strands; one known as 

"traditionalist", the other – "connectionist". The first one continues the symbol-

processing approach. The second one tries to find other strategies. The 1997 "Deep 

Blue’s" winning the then world chess-champion Garry Kasparov was surely a great 

success. But from this success to a computer furnished with what deserves the name 

"general intelligence" is there a rather long way. Whether at all, and if so – when, 

remains an open question. The fact that artificial intelligence is today also a big business 

suggests that research efforts will be concentrated on developing rather specialized 

intelligent computers than on constructing a computer replica of man. Let’s end this note 

with the definition of AI formulated by one of its gurus M. Minsky "AI is the science of 

making machines do things that would require intelligence if done by men".  

behaviorism – This term covers a set of ideas. Most widely known is behaviorism 

conceived as a theoretical orientation in psychology. This stance was initiated by James 

B. Watson who introduced the term in 1913. He wanted to eliminate from psychology 

the concept of „consciousness” and all connected with and similar to it. He also rejected 

introspection as a source of any scientifically relevant data. He also declared that human 

behavior is extremely plastic, thus education based on behaviorist psychology could – 

applying carefully selected system of stimuli – "produce" a man behaving in a way 

designed by the educator. His ideas dominated American psychology for a few decades. 

F.B. Skinner was best known continuator of Watson. Behaviorism as psychological 

orientation is nowadays rather of historical importance. The situation in philosophy is 

different: The ideas of G. Ryle and L. Wittgenstein ("late" – the ideas of "young" 

Wittgenstein are very different) – two main proponents of philosophical behaviorism still 

influence contemporary philosophy.  

cognitive psychology – The rise of cognitive psychology can be regarded partly as 

a reaction to behaviorism, partly as a result of influences going from the researches in the 

artificial intelligence, information theory and the like. The 1967 publication of 

"Cognitive Psychology", a book of Ulric Neisser (1928-2012), can be symbolically 

regarded as the starting point for a new psychological orientation. It in turn contributed 

to the development of cognitive science – an interdisciplinary science which gained its 

name in 1973 and gained momentum in the 1980s. 
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computational models of minds – It could be said that computational start from 

a (simple in formulation but not so simple as regards its content) hypothesis: the mind is 

computer. And the basic question discussed by proponents of these research programs 

could be put as follows: What kind of computer – a symbolic, a connectionist or 

a "mixture" of them?  

connectionism – The rise of this stance is an interesting example of some circular 

processes ongoing in human knowledge in general, and in science: In the 1940s such 

scientist as McCulloch, Pitts or Rosenblat studied biological structures such as neurons 

and constructed their logical/mathematical models. After a few difficult decades, in the 

1980s, started a development of neural networks as artificial devices. And then these 

devices started to be used as models shedding light on (human) minds. With the term 

"connectionism" (exposing the most general idea) such terms as "neural networks" 

(stressing rather the structure of the objects) and "distributing processing" (focused on 

functioning) are strongly related. The multiplicity of co-extensive terms – often troubling 

and confusing –seems to be useful here.  

epistemology – Though the word "epistemology" (from Greek: the knowledge/science of 

cognition/knowledge) was introduced only in the 19th century, the problems grouped 

today under this heading were discussed at the very beginning of European philosophy. 

But for two thousand years other branches dominated. The situation changed at the 

beginnings of modern times: It might be even said about "epistemological turn" in 

philosophy initiated by Descartes. 

intentionality – A term used by medieval scholastic philosophers, reintroduced into the 

19th century philosophy by Franz Brentano, still plays a very significant role in various 

trends of contemporary philosophy. It describes a common trait of virtually all mental 

acts, such as thinking, desiring, love. – their "about-ness", their directionality. It could be 

said that consciousness is, according to this view, inherently relational: an object (be 

real, be fantastic, hypothetical…) – a not eliminable element of any mental act.  

introspection – Starting a characteristic of a notion from its etymology is not always 

useful but in the case of "introspection" etymology should be instructive. This word 

derives from the Latin words: spicere ("to look") and intra ("within"), thus it means "to 

look within". It would be perhaps convenient. The notion of introspection is closely 

related with the idea of particular and even exclusive access to mental phenomena: in 

a sense only one person has such direct access, thus their immediate verbal expression is 

to be given only with sentences said in the first person. On the other hand, there have 

been many debates on the cognitive value of such self-descriptions.  

language of thought – According to a widely accepted view, our minds contain great 

many representations of various elements of the external worlds. But there exist also 

non-mental representations, such as books, pictures or films. How to describe the 

specificity of mental representations? One of the answers is offered by proponents of so-
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called sententialism. They content (some add "boldly and provocatively") that mental 

representations are linguistic expression within just the "language of thought". The idea 

is still being developed. It is impossible to predict whether it will be eliminated, 

developed or profoundly transformed. Two assumptions it is based upon seem deserve 

further debate: Mental representations have both semantical properties (this seems even 

almost obvious) and syntactical (this is less obvious).  

modularity – In the case of this idea it easy to indicate its main proponent. It was an 

American philosopher Jerry Fodor who presented in his book "The Modularity of Mind". 

The general thesis might be formulated as follows: There exist in mind modules – its 

autonomous components which can be studied independently from studying other 

modules. Most often the systems responsible for perception and for action are regarded 

as best candidates for modularity. It should be stressed that the theory of modularity does 

not assume that the whole mind is composed of a number of modules. Thus a natural and 

open question which is being discussed in the framework of this perspective is how 

many modules exist and of what sort. Or, the question could be put upside-down and be 

asked as follows: assuming that we have a list of (all known) mental processes – which 

of them have modular character?  

strong artificial intelligence – John Searle (1932-) trying to precise his own position in 

the debate on artificial intelligence, he formulated the following thesis: "The 

appropriately programmed computer with the right inputs and outputs would thereby 

have a mind in exactly the same sense human beings have minds". And called it the 

"strong AI" thesis. This is a thesis (note the method of presenting one’s position by 

negation: by formulating a stance one rejects).  

Turing test – This test was described in the Turing paper "Computer Machinery and 

Intelligence". The idea of this test is both very simple and profound: Roughly speaking 

(omitting some methodological details), it is going on like this: A man is exchanging 

letters (or, today e-mails) with a "person". He does not know whether this "person" is 

a man or a computer. If the man thinks that he is corresponding with a man, and in fact is 

corresponding with a computer then this computer has passed Turing test. Let’s note that 

that Turing tests seems to be based on behaviorist philosophy of a sort: it seems to 

presuppose that "if an object behaves intelligently it is intelligent". 
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