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Editorial 

In the structure of this issue three main moments can be noted. First, the study of 

the essential topics (previously raised) is developed. These are contributions to the 

development of New Physics, realized in the work of Leonardo Chiatti, entitled 

“Elementary particles as signs”; and the research of Teleology and its methodological 

significance in modern science and philosophy, given in the article of Vuokko Jarva, 

its title “The muddling concept of teleology”. With regard to the research of 

L.Chiatti, an afterword is given by Igor A. Lantsev, with the title “Prospects of the 

semiotic concept in modern science”. 

The second important task is the presentation of the works of authors who 

participates in the 7th International Seminar on Biocosmology, that is held at the 

University of Monmouth, New Jersey, June 11–14, 2014, jointly with the 44th 

Conference of ISCSC (International Society for the Comparative Studies of 

Civilizations); conference website – http://www.wmich.edu/iscsc/index.html 

In the issue, four articles are presented: “Rehabilitating Pitirim Sorokin’s grand 

Triadologic concept: A Biocosmological approach”, by Konstantin S Khroutski; “The 

Philosophical Value of the Chinese Experience of Natural History Knowledge: In the 

Perspective of Neo-Aristotelism”, the work of Xiaoting Liu; “On the knowability of 

the world: From intuition to Turing machines and topos theory”, the author is Milan 

Tasić; and “Is the world science an «organism»?”, by Sergei N. Grinchenko. 

The third essential element serves the publication of works that explore 

scientific and philosophical issues of modern biology and medicine, and which are 

close in their aims to the Biocosmological approach. This is the work by Dariusz A. 

Szkutnik, “Methodological vs. metaphysical vitalism in Hans Driesch’s research”; 

and Felix Badelt’s “Human evolution based upon old Chinese patterns? Rationally 

realizing psychosocial evolution through a well-balanced polarity in thinking, 

behavior and feeling”. 

Finally, a review is given on the book of Andrew Targowski “Harnessing the 

Power of Wisdom: From Data to Wisdom”. Andrzej Stanisław Targowski, Polish- 

American scientist, was the president of the International Society for Comparative 

Studies of Civilizations (ISCSC) in 2007–2013, and who currently is one of the 

leading scholars of this organization. 

 

 

May 31, 2014  

 

 Konstantin S. Khroutski,  

Editor  
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Редакторская статья 

В структуре данного выпуска можно выделить три основных момента. Во-

первых, это продолжение изучения ранее поднятых тем – вопросов создания 

Новой физики и исследования значения Телеологии в современной науке и 

философии. В первом отношении у нас появляется статья Leonardo Chiatti 

“Elementary particles as signs”; во второй области – работа Vuokko Jarva 

“The muddling concept of teleology”. В отношении исследования Л.Чиатти, свое 

послесловие (на английском и русском языках) излагает И.А. Ланцев, его 

заглавие «Перспективы семиотической концепции в современной науке». 

Второй важной задачей выпуска является презентация работ авторов, 

участвующих в 7-м Международном семинаре по Биокосмологии, проводимом 

в университете Монмут, штата Нью-Джерси, 11–14 июня 2014г., совместно с 

44-й Конференцией ISCSC (International Society for the Comparative Studies of 

Civilizations); сайт конференции – http://www.wmich.edu/iscsc/index.html  

В выпуске представлены четыре статьи: «Реабилитация грандиозной 

Триадологической концепции Питирима Сорокина: Биокосмологический 

подход» (на английском языке), автор К.С. Хруцкий; «The Philosophical Value 

of the Chinese Experience of Natural History Knowledge: In the Perspective of Neo-

Aristotelism», это работа Xiaoting Liu; «On the knowability of the world: From 

intuition to Turing machines and topos theory», здесь автор Milan Tasić; и 

«Является ли мировая наука “организмом”», Сергея Н. Гринченко. 

Третьим существенным моментом выступает публикация работ, 

исследующих научные и философские вопросы современной биологии и 

медицины, но которые близки по содержанию Биокосмологическому подходу. 

Это работы Dariusz A. Szkutnik, «Methodological vs. metaphysical vitalism in Hans 

Driesch’s research»; и Felix Badelt, «Human evolution based upon old Chinese 

patterns? Rationally realizing psychosocial evolution through a well-balanced 

polarity in thinking, behavior and feeling».  

Наконец, в выпуске представлена рецензия на книгу Andrew Targowski 

«Harnessing the Power of Wisdom: From Data to Wisdom». Andrzej Stanisław 

Targowski, польско-американский ученый, являлся президентом 

Международного общества для сравнительных исследований цивилизаций 

(ISCSC) в 2007–2013 гг., и в настоящем является одним из ведущих ученых 

этой организации.  

 

 

31 мая 2014г.  

 

К.С. Хруцкий,  

Редактор 
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REHABILITATING PITIRIM SOROKIN’S  

GRAND TRIADOLOGIC CONCEPT:  

A BIOCOSMOLOGICAL APPROACH 
 

Konstantin S. KHROUTSKI 

 

 

 
ABSTRACT. This work attempts to rehabilitate Pitirim A. Sorokin’s Triadologic approach 

to civilizational and sociocultural studies. Sorokin’s Triadology means the discovery and 

substantiation of the three natural types of sociocultural (super) systems (in the work, they 

are given the abbreviation – T-SCSS). Each T-SCSS is essentially autonomic, in its whole 

and all-embracing organization, but heterogeneous (and reducible to its own foundational 

principles or “ultimate true realities”, in Sorokin’s term). All the Three T-SCSS (called by 

Sorokin as “Sensate”, “Ideational” and “Integral”) are always synchronously active, but 

dynamic and cyclic (taking the dominance by turns) in their interrelations. The well-being 

of the world (life) is impossible without this natural dynamic (evolutionary) cyclicity. In 

general, Sorokin’s scientific activity is essentially characterized (especially that this truth 

had not come to light for Sorokin himself) as the contemporary representation of neo-

Aristotelism
1
 (Aristotle’s Naturalist Organicism – Biocosmology).  

It is argued in the work that at present the concept of the T-SCSS can be extended into 

the more broad notion of the type of ‘cosmology’, and, thence – to the Triadologic 

(cosmological) construction of knowledge (substantiating Three forms of scholarly 

endeavors: Positivist, Organicist, and Integralist). This approach already is realized in the 

agency of the Biocosmological Association (BCA was launched in Veliky Novgorod, in 

2010). A key proposal is to advance a new scientific – Triadologic – approach to 

civilizational studies (relying on the Biocosmological foundational principles). The primary 

task is, however – to overcome the existing ‘cosmological insufficiency’, which is firstly the 

misinterpretation of the true (of scientific Organicism) meaning of the Aristotelian 

philosophical (super)system. Essentially, Aristotle’s great scholarly potential (his Naturalist 

cosmological Organicism) is urgently needed for the contemporary global scientific 

                                                 
1
 Notably, the Biocosmological Association (BCA) has introduced the neologism “Aristotelism” 

instead of the commonly used “Aristotelianism”. The reason is that BCA treats the Aristotelian 

philosophy as the autonomic (super)system of rational scholarly knowledge (and which truly is the 

foundation of the entire modern scientific edifice). In other words, Biocosmology (neo-

Aristotelism) means a kind of “cosmology” or “kosmology” (if to refer to the Ancient “Kosmos” – 

the notion of the world-whole and the Organicist world order). 

In this approach, Aristotle’s philosophy evidently stands as a rational supersystem of knowledge 

that is fundamentally autonomic – fully reducible to Aristotle’s Biocosmist – Hylomorphist – world 

outlook; Organicist physics and metaphysics; Four-causal-aetiology (with the leading role of 

teleodriven causes); Functionalist telic methodology; bio-socio-Kosmist anthropology and 

universalizing Bio-sciences (of all types: natural, human and social, formal, applied) and 

Noospheric global sociocultural development and co-evolution. In fact, this is Aristotle’s original, 

but a radically new approach in the contemporary scientific milieu. A reason is, therefore (as it was 

considered in the BCA) – to distinguish it (from the commonly accepted attitudes) by the use of the 

neologism “neo-Aristotelism”. 
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community. In the work, the notions Aristotle-1.0, Aristotle-2.0, Aristotle-3.0 and Aristotle-

4.0 are proposed which signify that, at present – for the third time in global cultural history 

– the significance of Aristotle’s scientific Organicism is lost from the modern cultural 

agenda, and the potential of the contemporary (neo)Aristotelian scholarly cognition is 

accumulated (now) in the interior of the Russian scientific tradition (of Russian Cosmism, 

Organicism, Functionalism, Cyclism, Pulsationism, etc.). This fundamental substantive 

potential is ready for use by the global culture (and scholarly community), now, actually – 

for the construction of the Integralist era in the world evolutionary development. In the 

latter relation, three science-oriented approaches are advanced and characterized in the 

paper. 

Firstly, however, we are to get over the aforementioned ‘cosmological insufficiency’. 

Still, in fact, the foundations of our modern (of the 21
st
 century) scholarly activity refer to 

the opposite foundational idealistic principles (established yet in the 17
th

 century) of 

Dualism and Anthropocentrism (and their mathematical physicalism), thus placing 

Sorokin's essential scientific Organicism (and its cornerstone “immanent causality”) 

beyond the scope of modern scholarly sense of concern and attention. Under such 

conditions (of civilizationists’ and other scholars’ persisting inability to see the realistic 

causing factors of civilizational development), crises-conflicts-clashes-wars are inevitable. 

The time is, therefore, to draw correct – Realistic – conclusions and proceed to doing right 

things. 

KEYWORDS: Pitirim Sorokin, Triadology, type of sociocultural supersystem, Aristotelism, 

scientific Organicism, Russian cosmism, (Bio)cosmology  
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Introduction 

An outstanding (Russian-American) sociologist Pitirim A. Sorokin, studying the 

causes of “super-rhythm of Ideational-Idealistic-Sensate supersystems” (Sorokin 

2010:679–683) had disclosed the Triadologic essence of sociocultural reality and 

further developed the Triadologic method of civilizational and sociocultural studies. 

In the outcome, he made the prognosis that “a new – more integralistic – supersystem 

of culture and noble society built not upon the withered Sensate root but upon a 

healthier and more vigorous root of integralistic principle.” (Sorokin 2010:702). It 

can be argued that the prognosis of the maitre of modern sociology and civilizational 

studies is essentially realized.  

Indeed, the world today becomes more complex. The contemporary societal 

milieu is actually characterized by the cultural diversity and even by the Clash of 

Civilizations (Huntington 1993). Essentially, Samuel Huntington posits that in the 

contemporary (Post-Cold War) time precisely cultural and civilizational (rather than 

ideological) differences become the main driving forces of conflicts, clashes and 

wars. Thus, the primary task (in understanding actual civilizational “crises and 

renewals”) is the exploration and scholarly substantiation of the inherent grounds of 

existing actual civilizations and their natural activities. Huntington states: 

“Civilization identity will be increasingly important in the future, and the world will 

be shaped in large measure by the interactions among seven or eight major 

civilizations. These include Western, Confucian, Japanese, Islamic, Hindu, Slavic-

Orthodox, Latin American and possibly African civilization. The most important 

conflicts of the future will occur along the cultural fault lines separating these 

civilizations from one another.” (1993:25) To the point, still, “cultural fault lines” are 

beyond the profound scholarly exploration. 

At the same time, inasmuch as the global cultural world becomes more complex, 

and many new internal factors come onto the scene, causing the appearance of new 

tensions (conflicts, crises) – the scientific community and public leaders are facing 

new problems and challenges. Thus, we can note the obvious paradoxical situation 

(of global significance), wherein the modern society and culture have found 

themselves now. The gist is that, on the one hand, the cultural world is evolving (by 

itself, spontaneously) and approaching the Integralist forms of (global and local) co-

existence and co-evolution. On the other hand, although modern scholars and public 

figures do their best to mitigate the adverse effects – contemporary foundations of the 

scientific activity (aetiological, gnoseological, methodological, anthropological, 

sociocultural, of evolutionary theory and global studies, etc.) still rely on the basic 

(foundational) principles of science that were advanced and established yet in the 17
th

 

(at best, 18–19
th
) centuries, and which have the purely Sensate meaning.  

Thus, the real (natural) cultural global development is adequate for (or aiming 

at) the 21
st
 century’s reality, while the modern scientific foundations correspond to 

the Sensate “major premises” and “ultimate principles” of the 17
th
 century. This is 

both the paradoxical and dangerous situation! Indeed, the lack of theoretical means 

for the sufficient comprehension and the adequate control of the contemporary 
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unfavourable (but natural) processes may lead to serious irreversible effects. 

Therefore, we urgently need to start the search of the effective and adequate 

foundational principles and systemic theoretical means. Among them, certainly, 

Pitirim Sorokin’s Triadologic scholarly approach has a crucial significance. 

In the given work, our main task is precisely to rehabilitate (and, thus, introduce 

to scholarly medium anew) Pitirim Sorokin’s Triadologic approach (now, on the 

Biocosmological – neo-Aristotelian – foundation). The gist is that the Triadologic 

approach (which was discovered, advanced and substantiated by Pitirim Sorokin in 

the 1930s), and which is a cornerstone of the Biocosmological Association agency – 

has been lost in the field of view of the modern scientific community. A crucial point, 

herein – it is not easy (equally for the BCA’s associates) to grasp the Triadic (Triune) 

essence of the civilizational and sociocultural (dynamic, cyclical, evolutionary) 

development. Therefore, we do need to set aside (for a while) the immediate 

discussion of hot political events; but to primarily focus on the purely scientific 

foundational (methodological) issues. From our (BCA’s) standpoint – this is firstly 

the issue of naturalist Triadology (discovered by Sorokin, and which has the essence 

of “Copernican revolution”), but which still are not apprehensible (or well forgotten) 

in the current scholarly milieu. Otherwise, without clarifying the methodological 

principles, our habitual immediate stressing on (hot political) examples’ discussions – 

is the direct way to a fruitless speculation (inasmuch as they all can easily be 

interpreted with other various indistinct bases, thus attaching to the overall process of 

their discussion a kind of pointless and/or superficial debating. 

Pitirim Sorokin founded and introduced the grand Triadologic method for the 

study of civilizational and sociocultural processes in his four-volume phenomenal 

“Social and Cultural Dynamics” (1937–1941). However, so far this method has not 

become a reliable tool for the actual scientific research. Paradoxically, Sorokin’s 

legacy – his dynamic cyclic theory of civilization and sociocultural change, and its 

underlying Triadology – and although he is recognized “a giant of 20
th
 century 

sociological thought”) – nowadays Sorokin is perceived as a “marginal figure” in 

science and whose works are treated “largely as deviations from accepted social 

scientific practice…” (Nichols 2012), thus factually making his scientific method 

unusable in modern scholarly endeavors. 

In this paper, the reasons for this adverse event are subject to scrutiny. Several 

reasons are identified, but the so-called ‘cosmological insufficiency’ is recognized as 

the most significant. ‘Cosmological insufficiency’ firstly means that modern scholars 

have lost the sight of the true significance of Aristotle’s philosophy which essentially 

is the (super)system of Naturalist Organicism. This happens not for the first time in 

cultural history. In the special section (entitled Aristotle-1.0, Aristotle-2.0, Aristotle-

3.0, Aristotle-4.0) – at least three periods of the neglect of Aristotle's philosophy (and 

its subsequent return to the forefront of scientific activity) are discussed. With respect 

to the current (Integralist) epoch, neo-Aristotelian potential (once again, without a 

serious attention from the modern scientific community) is accumulated in the 

Russian scientific tradition. Primarily, in this relation, the notion ‘cosmology’ is 
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introduced and characterized as the notion of a special cognitive supersystem (similar 

to Sorokin’s concept of the type of a sociocultural supersystem, but which is broader 

and embraces the entire range of life phenomena). In this course, some information 

on Biocosmology and Biocosmological Association is given in the Section 1. 

In the outcome, the work aims to contribute to the effective resolution of 

contemporary actual Integralist issues. Firstly, in this direction, the pursuits that are 

currently realized within the scope and agency of the International Society for the 

Comparative Study of Civilizations (ISCSC)
1
 are appreciable (they are given 

attention in the Section 5). The other approach relates to the general development and 

scope of activity of the Biocosmological Association (BCA). Another one (the third), 

which equally accepts the Biocosmological (neo-Aristotelian) foundations – is aimed 

at the development of potentials of the Asian holistic philosophical systems, and, thus 

– has the special actual significance and destination. Therein, connoting with the 

(also transitional and Integralist, although of the opposite direction) epoch of the 

European Renaissance – the notion of the civilizational epoch of ‘Asian Awakening’ 

is coined. Essentially, the Asian cosmologies are the natural bases – “ultimate 

principles” – for the construction of a true Integralist civilization and sociocultural 

reality. 

 

1. PITIRIM A. SOROKIN’S SCHOLARLY TRIADOLOGY 

Pitirim A. Sorokin (1889–1968) is ranked by L.T. Nichols (1999) as “a towering 

figure in the first half of the twentieth century,” (1999:139). Sorokin was the first 

Chair of the Department of Sociology at Harvard University, and he served as 

President of the American Sociological Association in 1964. Barry V. Johnston 

substantially adds that the works of Pitirim Sorokin are done in the field of a strict 

empirical sociology, each, starting from the first volume of Social and Cultural 

Dynamics (in 1937) containing “an enormous amount of comparative statistical data” 

(2001:42). Likewise, from the Introduction to the Transaction Edition (by Michel P. 

Richards), of his magnus opus – the work “Social and Cultural Dynamics” 

(commonly abbreviated as Dynamics; in its Fourth printing, 2010) we can know that 

realizing this grand project Sorokin and his assistants “examined and classified over 

100,000 works of art as well as all the major philosophers…” (p.ix). These are the 

notable features of his work: the rigorous empirical approach to the studied (of 

colossal size) material; and “rather than sampling his data, Sorokin attempted an 

exhaustive classification of art works and thinkers over a 2500-year span.” (Richards 

2010:ix) 

In this way (studying Sorokin’s Integralism), B.V. Johnson complements that 

Sorokin “adumbrates a new approach to social science and the treatment of social 

problems”; in this Johnston refers to Sorokin’s works that “begin with Dynamics, 

progress through his crisis studies, and culminate in his works on altruism and social 

reconstruction.” (2001:42) Likewise, Johnson essentially stresses that “besides 

ideographic, Sorokin’s scientific activity includes the essential and considerable 
                                                 
1
 The ISCSC-website is: http://www.wmich.edu/iscsc/index.html 

http://www.wmich.edu/iscsc/index.html
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nomothetic component, which both have led (shifted) Sorokin’ scientific advances at 

the level of ability “to attack the idea of a progressive linear evolution (italics is 

mine. – K.K.) that culminated in the modern age of science and progress.” (p.42) 

This is a penetrating appraisal of Sorokin’s advances, for the above-mentioned 

Integralism (and the scholarly cyclic approach to sociocultural and civilizational 

studies on the whole) deals with the changeable sociocultural reality which, thereby 

(as the research issues) – is incomprehensible for the commonly accepted (scientist, 

“linear”)
1
 methods of research. Especially, the Triadologic essence of Pitirim 

Sorokin's cyclical theory of sociocultural change is in the focus of our attention. 

“Regrettably, the reviews of the 1937 volumes, – as Johnston has revealed, – 

were mixed and the book fared poorly at Harvard and in the sociological 

community”. At the same time, more importantly, the fourth volume of Dynamics, 

which contained the most powerful argument and evidence for Sorokin’s Integralism, 

was not published until 1941. “By then many sociologists had lost interest” 

(2001:42). Lawrence T Nichols shed more light on the study of this complex issue. 

He found out (2012) that “knowing little about the larger Russian socio-historical 

milieu, its intellectual discourse and collective memory,” Western scholars have not 

been able to comprehend Sorokin’s outlook, behavior and professional output in the 

United States in relation to these essential contextual factors. Nichols concludes that 

“this is arguably a fundamental reason why many U.S. sociologists have tended to see 

Sorokin, especially since 1937, as a marginal figure and to regard his works largely 

as deviations from accepted social scientific practice… that did not accord with 

contemporary ‘normal science’ (in Thomas Kuhn’s notion).” Thus, in short, L.T. 

Nichols arrives at the conclusion that “despite his overall assimilation into American 

society and higher education, including his appointment at Harvard University and 

his election as president of the American Sociological Association, Sorokin should be 

understood in large measure as a life-long Russian intellectual.” (Ibid) 

In turn, from the standpoint of Jay Weinstein (2004), Sorokin’s “integral 

philosophy, or integralism, is presented as the solution to problems associated with 

the most recent stage of a long historical cycle.” Characterizing this cycle, 

J.Weinstein profoundly touched upon the essential moment in regard to Sorokin’s 

scholarly approach: “this cycle is comprised of three alternating types of cultures: the 

sensate, the dominant type in the contemporary Western world; the ideational, 

characterized by spirituality and altruism; and the idealistic, a transitional stage that 

occurs between the other two.” (p.52) As it is well known (firstly, from his 

comprehensive four-volume study, Social and Cultural Dynamics, 1937–1941), 

Sorokin believed that currently the Sensate era is on the verge of decline and that a 

new, Idealistic (Integral) stage might be emerging (if it could be helped along). 

Sorokin stated “the Dynamics’ prognosis of the coming decline of the domination of 

empirical, Sensate system of truth and science.” (2010:254) 

Sorokin’s scholarly Triadology – his basic grasp of the “the principle of 

immanent change” that underlies “each of the three integrated forms, or phases, of 
                                                 
1
 Based on the idea of a “progressive linear evolution”. 
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the Ideational, Idealistic and Sensate supersystems”, determining their changing: 

“rising, growing, existing full-blooded for some time, and then declining”; and 

explaining “why each of these forms does not stay forever at its domination, and why 

it has to give place for the other forms of the triad.” (Sorokin 2010:676) – all this is a 

cornerstone moment for the origination and development of Biocosmological 

Association (BCA) and its journal “Biocosmology – neo-Aristotelism”. It is 

significant that Pitirim Sorokin perceived sociocultural reality as essentially 

heterogeneous, which includes interrelating bipolar (and intermediate – Integral) 

spheres, and which is hierarchical and changeable, i.e. dynamic and cyclic (Triadic). 

Essentially, Sorokin introduced the Organicist scientific approach – a kind of 

scholarly Triadology – which naturally corresponds to the Bipolar and Triadic 

essence of sociocultural reality. Brilliant scholar, Sorokin genetically related (in his 

sociocultural synthesis) the ideas of Ancient triadology and Christian Trinitarian 

range of issues, and, of course – of his scholarly Triadic typology of the world 

cultures (civilizations, sociocultural supersystems).  

Essentially, Sorokin dealt precisely with the unified “types” of sociocultural 

systems, As he explained this moment (in his answer to Arnold Toynbee, during the 

First ISCSC-conference in Salzburg, 1961) – there are two main approaches to the 

study of civilizations: the one “tries to find in the total human universe of social and 

cultural phenomena main systems of high cultures or high civilizations as a unified 

body, in which each important part is interdependent and dependent on other parts, 

each part depends upon its whole and the whole depends upon its parts” (this 

approach is represented by F.C. Northrop, A. Kroeber and P.A. Sorokin); the other 

approach is represented by Danilevsky, Spengler, and Toynbee, and it “tries to define 

‘intelligible fields of study,’ identify civilizations as a ‘spatially bounded entity 

somehow located within a part of the population occupying certain territory” 

(Palencia-Roth 2011:54–55). Therefore, inasmuch as Sorokin’s unifying – Triadic 

typological – approach is essential for us, we find it reasonable to introduce the 

abbreviation T-SCSS (Type of Sociocultural Supersystem), precisely in respect to 

Sorokin’s scholarly Triadologic approach. 

A decisive moment is that each of the Three grand T-SCSS are autonomic and 

embracing (universalizing) all the other social and cultural systems of the given 

“Type”. Sorokin stated: “all the fine arts of these cultures are part of one living unity, 

the manifestation of one system; and that therefore when this culture begins to 

undergo the process of transformation, they all naturally follow the same path and 

change in the same direction.” (Sorokin 2010:223) This essential point is noted by 

other authors – “vast cultural system consists of language, science, philosophy, 

religion, the fine arts, ethics, law, and the vast derivative systems of applied 

technology, economics, and politics.” (Lane and Ersson, 2005:143). As well as “these 

civilizations, or cultural supersystems, like deep cultural undercurrents, largely 

determine most of the surface ripplings of the sociocultural ocean: the life, 

organization, and functions of smaller groups and cultural systems, the mentality and 

behavior of individuals, and a multitude of concrete historical events, trends and 
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processes.” (Ibid.:14) The other essential moment is the disclosed Bipolarity of 

sociocultural reality (social and cultural phenomena and processes). In his Dynamics 

Sorokin stated: “In brief, the Sensate culture is the opposite of the Ideational in its 

major premises.” (Sorokin 2010:28)  

At least, we can affirm that Sorokin made the greatest discovery (of a kind of 

“Copernican revolution”) – by disclosing the Triadic (and Bipolar) – cyclic, dynamic 

– nature of the sociocultural reality. Robert K. Cooper and Ayman Sawaf exactly 

evaluate Pitirim Sorokin as a “revolutionary thinker” – they highlight Sorokin’s focus 

on the study of the “three forms of truth: sensory, rational and intuitive” (1997). 

Moreover, the integration of senses, intuition and reason is precisely the core feature 

of the integral gnoseology used by Aristotle. One more penetrating note made by 

Cooper and Sawaf is that for Sorokin, “the most fundamental and essential, and the 

deepest, is intuitive” (Ibid.). Notably, authors (who study Sorokin’s theory) usually 

take into consideration “senses, reason, and faith”, as it is given in V.Jeffries’ “The 

integral paradigm: The truth of faith and the social sciences” (1999). The authors 

likewise give the valuable reminder of Carl Yung’s judgment: “the term intuition 

does not denote something contrary to reason, but something outside the province of 

reason.”  

In general, there are various appraisals and opinions in relation to the elements 

in the “triadologic” approach by Pitirim Sorokin. For instance, V.Jeffries points out 

that “Sorokin’s sociology rests on the assumption that there are three components of 

the subject matter: personality, as thinking and acting individuals; society, the totality 

of interacting individuals and social relationships; and culture, composed of 

meanings, values, and norms and the vehicles through which they are manifested” 

(2006)
1
. Tiit Remm’s “a closer look at Sorokin’s work reveals the illusion of using a 

hierarchic triadic model of meaning-subject-object.” (2010:398). Andrew Targowski 

takes an analytical approach which is similar to the mature Sorokin’s research 

position, by considering the three sociocultural “supersystems” – “ideational (reality 

is spiritual), sensate (reality is material), or idealistic (a synthesis of the two).” 

(2011:6). Endre Kiss, in his conference paper “The Triadic Scheme of Sorokin’s 

Social Theories,”
2
 offered an interpretation of the tension in Sorokin’s work from a 

philosophical perspective – between empiricism and holism. 

At the same time, we are to pay attention to the conclusions of researchers who 

bear in mind properly the ‘triadologic meaning’, thus directly referring to Sorokin’s 

“triadic frame” and “triadic account of sociocultural dynamics” (Talbutt 2001:32); or 

who directly conclude that each actor (element) of the sociocultural unity (in the light 

of Sorokin’s conceptual constructions) “must ultimately be referred to the triadic 

                                                 
1
 Taken from the online publication of the author’s conference paper “The Contributions of Pitirim 

A. Sorokin’s System of Thought to Public Sociology”, at the American Sociological Association’s 

Annual Meeting, Montreal 2006. URL: 

http://citation.allacademic.com//meta/p_mla_apa_research_citation/1/0/4/6/6/pages104664/p104664

-1.php 
2
 At the meeting in Slovenia, 2001, held by the German Society of Sociology. 
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manifold, or matrix in which it exists.” (Jeffries 2005:68) Evidently, therefore, an 

urge exists to focus and attempt to elucidate and rationally substantiate the essence of 

Triadologic (Bipolar, Dynamic, Cyclic) approaches and advances realized by Pitirim 

Sorokin – “a giant of 20
th

 century sociological thought” (in expression of Robert K. 

Merton). Especially that Pitirim Sorokin outlined a clear perspective of constructing 

“a new – more integralistic – supersystem of culture and noble society built not upon 

the withered Sensate root but upon a healthier and more vigorous root of integralistic 

principle.” (Sorokin 2010:702). However, we do need to know, first of all – in clear 

rational forms – what is the scientifically valid significance of these “roots” which 

will serve as the reliable foundations for this essential construction. 

In conclusion, regarding the main significance of Sorokin’s Triadologic concept, 

we can claim that the contemporary crisis is ‘naturally’ persistent and guideless due 

to the evident neglect of Natural Organicist causes (‘Natural Organicist laws’), which 

are still out of view of the modern scholarly community. Accordingly, expectation of 

civilizational “renewals” is delayed and poses a threat to the continuation of (natural 

processes’) safe evolutionary (in complexity) sociocultural development. All this is 

the result (in our view) of the contemporary ‘cosmological insufficiency’ – a 

historical ‘myopia’ and inability to comprehend and follow the Organicist laws of 

Nature (Biocosmos) – firstly to rehabilitate the significance of Aristotle’s 

philosophical (super)system of scientific Organicism. The latter primarily means the 

comprehension (recognition) and development of the Organicist basic principles: the 

inherent Changeability (Immanent causality and Teleodriven evolution), Bipolarity, 

Triadicity, Dynamic Cyclicity (Spiral evolutionary development), Heterogeneity and 

the Hierarchical pattern of the natural (Kosmist) world, etc. These Natural Organicist 

principles embrace the entire multiplicity of life forms, including the civilizational 

(equally of global evolution) processes. 

Our scholarly failure to follow the laws of (Bio)nature – already had brought 

about, as the inevitable result, two world wars in the 20
th
 century; and currently (in 

the same trajectory) we are approaching the 3rd world war (in the 21
st
 century). The 

contemporary conflicts in Ukraine, Moldavia, Balkans, Iran, Syria, Iraq, Egypt (and 

so forth) are the evident signs of this horrible prospect. Strikingly, Pitirim Sorokin 

has disclosed and substantiated (and warned about) the causes of the modern Crisis 

(which threatens the existence of all mankind) yet in the 1920s, long before the 

contemporary man-made civilizational catastrophes – firstly of world wars, past and 

coming (in which connection, pathological – unnatural – impact on the dynamics of 

current civilizational conflicts has a profound negative influence). 

We, therefore, urgently are to rehabilitate Sorokin’s theoretical (of the Natural 

Organicist essence) proposals, primarily his Triadologic conception of the natural 

sociocultural (evolutionary) development. In this way, primarily, we need to 

acknowledge that contemporary civilizational studies do not have the character of a 

purely applied science. As all other sciences, civilizationists’ pursuits are to have (be 

constructed on) their own foundational bases. At the same time, as already stated 

above, modern civilizational (sociocultural) knowledge still is based on the 
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foundational (aetiological, methodological, anthropological) bases of the 17
th
 century 

(i.e., of purely Dualist and Anthropocentric essence, thus definitely ignoring the true 

Organicist approaches). Evidently, nowadays, someone (of science fields) ought to 

push forward the 21
st
 century's (natural, adequate) foundations of science – 21

st
 

century's foundations of science for the 21
st
 century's science-based efficient 

civilizational and sociocultural development (and not only evolving in respect to hi-

tech progress). To our (BCA) firm belief, civilizationists are the primary candidates 

(and responsible persons) to realize this essential function. 

 

1.1. The notion of ‘cosmology’ and representation of the basic Biocosmological 

principles 

Three major types of sociocultural supersystems (T-SCSS) and multiple 

constituting systems of social and cultural organization (in each of the Three T-

SCSS) – all this is the objective reality which does not depend on human’s 

consciousness (but is based on the natural order of things, including the determining 

natural “immanent causation”). Thus, each of the Three main T-SCSS incorporates its 

own “major premises” (“ultimate principles”, “cultural mentalities”; or, in other 

words, types of rationality, types of cognitive activity, mindsets, etc.). Therefore, an 

urge is to include into the contemporary scientific activity (firstly, into the area of 

civilizational studies) a special scope of research which deals precisely with the Type 

of all-embracing scholarly endeavors (in accordance with the Three T-SCSS 

disclosed and substantiated by P.Sorokin), thus ranging from (the given T-SCSS’s) 

“ultimate principles” to applied theories and concrete practical activities. 

For this reason, in the Biocosmological Association (BCA), we have advanced 

the notion ‘cosmology’, and its essential form – Biocosmology. Essentially, the 

meaning of ‘cosmology’ is close to Sorokin’s notion of the T-SCSS (Type of all-

embracing SocioCultural SuperSystems). In turn, the notion of ‘cosmology’ is 

intended to be broader – to embrace and cover (in each of the Three main 

cosmological spheres) the entire range of the phenomena and processes of life. 

Naturally, therefore, there are three “biocosmologies”, and the (neo)Aristotelian 

Biocosmology is just one of the Three, with its specific (Organicist) realm. 

In general, accordingly to its original meaning, the notion “cosmology” refers to 

the comprehensive (all-embracing) and autonomic (with its own intrinsic 

organization that is not determined by extrinsic forces) sphere of scholarly cognition. 

Stated differently, ‘cosmology’ is a “supersystem” of rational scholarly knowledge – 

“type of” knowledge and cognitive activity – that integrates (on the basis of inherent 

“ultimate principles”) and embraces all the constitutive systems of knowledge applied 

in the given realm of life phenomena (and processes); and at all the hierarchical 

levels of life. 

Originally, the field of cosmological explorations deals with the four main 

issues:  

1. A study of the Universe in its wholeness, i.e. fundamental rational representation 

about the world as a whole;  
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2. A definite rational resolution of the world’s aetiology – i.e. the issue of active 

(driving) causes in the cosmic (world) whole;  

3. A definition of fundamental (universal) laws in respect to both material 

(Physicalist, Non-Organic) and Organic (Life) phenomena and processes; 

4. Elucidation (in the accepted cosmological sphere) of the place and role of the 

Individual in the world current evolutionary processes.  

For instance, in respect to the Biocosmology (RealKosmism) which is the form 

of neo-Aristotelism – its cosmological general principles are:  

 Organicist (Bio)physics and (Bio)metaphysics;  

 Four-causal aetiology;  

 Integral gnoseology
1
; 

 Functionalist telic methodology;  

 bio-socio-Kosmist
2
  anthropology; 

 universalizing Bio-sciences (both natural, human and social, formal, applied), 

which are ultimately directed at the  

 Noospheric – AnthropoKosmist – global sociocultural development and co-

evolution.  

Characteristics of the other two cosmologies: of AntiKosmism (based on Plato’s 

Dualism and which produces Anthropocentrism and Physicalism, or Positivism); and 

AKosmism (based on a Transcendent Holism, and which produces Anthropoholism 

and Complex Systems Sciences) – are given in the author’s work (Khroutski 2013). 

 

1.2. Triadologic basis of the contemporary Biocosmological approach 

Pitirim A. Sorokin’s scholarly Triadology is a cornerstone principle for the 

development of the Biocosmological Association (BCA). This organization (and its 

journal “Biocosmology – neo-Aristotelism”) was launched in 2010, in Veliky 

Novgorod (Russia), at the Novgorod State University after Yaroslav-the-Wise. In its 

main conception Biocosmology aims to carry out a modern form of neo-Aristotelism, 

but precisely pursuing the goal of rehabilitating the genuine meaning of the 

Aristotelian philosophical system (a significant product of the world cultural 

development) – precisely in its true sense of the Aristotelian original scientific 

Organicism. In this regard, for the convenience of a brief expression of the entire 

Biocosmological approach – the formula “Bio-3/4” exists. Now, we propose a slight 

modification of this formula – into Bio-4/3. Herein: 

                                                 
1
 The notion ‘gnoseology’ deliberately replaces the commonly accepted term “epistemology”, 

because the latter is actual in (refers to) exclusively the Sensate sphere of sociocultural activity (and 

its Positivist – mathematical-physicalist – science), while ‘gnoseology’ is proposed to be active in 

all the Three realms of scholarly endeavors (in Sorokin’s and /Biocosmological designations): 

Sensate/AntiKosmist, Ideational/RealKosmist, Integral/AKosmist. 
2
 The letter “K” in the “Kosmist” points out to the Ancient notion of Kosmos (which signifies 

cosmos-world as the all-embracing Organicist Kosmos), i.e. – to the ancient Greek rational 

cosmism. 
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“Bio-” means just the Aristotelian scientific Organicism that deals with all the 

real (empirically evident) world, whether physical or metaphysical (for, basically, the 

world-Kosmos is recognized as the one organic whole), hence the bases and 

methodological approaches to rational cognition are the same for both scopes, i.e. for 

all scientific and philosophical researches;  

“4” – means aetiological Four-causality, with the cornerstone value of the 

Aristotelian principle of hylomorphism and primary significance of the unity of all 

the Four main Kosmic causes (c.materialis, c.formalis, c.efficiens and c.finalis), but 

with the leading significance of the inherent teleodriven causes – c.finalis and 

c.formalis-entelecheia;  

“3” – means methodological Triadicity – which deeply correlates with Sorokin’s 

Triadologic advances – the universal co-existence and alternating (cyclic dynamic) 

domination as of the Three autonomic spheres of life activity (in respect to any 

natural organic entity), as of the Three corresponding (equally autonomic) 

supersystems of scholarly rational knowledge (with the common subject-matter): two 

polar (opposite to each other in their organization and organic functioning); and the 

third (but considerably the first) – intermediate – the Integral(ist) sphere of 

knowledge.  

Therefore, following the Triadologic approach – we always deal with the Three 

biocosmologies, wherein the Aristotelian (Organicist, AnthropoKosmist) 

Biocosmology is just one of the three equal autonomic spheres of knowledge; while 

the other two are the Integralist (Holistic, of System sciences) and Positivist (Dualist, 

Mathematical-Physicalist, Anthropocentric) biocosmologies which (each) has its own 

physics and metaphysics, aetiology, gnoseology, methodology, anthropology, 

socioculturology, evolutionary theory and global studies, etc. 

Essentially, the formula of Biocosmology might be extended to “Bio-4/3-I”, 

wherein “I” signifies the topicality of contemporary Integralist studies. Indeed, 

precisely the intermediate Integralist sphere of scholarly endeavors (which place is 

in-between the poles of rational knowledge) is the main area of interest and the scope 

of Biocosmological Association’s agency (and what essentially demands the true and 

full rehabilitation of the significance of Aristotle’s pole of rational Organicism). It is 

important to note once again that the essence of Integralist research (which mainly is 

expressed in contemporary systemic, holistic, true interdisciplinary studies, etc.) – 

true Integralism is based on its own “ultimate principles” (cosmological foundations, 

with its own type of rationality) but in terms of scholarly activity it is realized in the 

effective synthesis of rational means (tools of exploration: principles, methods, 

patterns, notions, etc.) which are taken (and included in the common arsenal) equally 

from both poles of scientific and philosophical knowledge: Positivist (Dualist, 

Physicalist and Anthropocentric) – Plato’s; and Organicist (Biocosmological and 

AnthropoKosmist) – Aristotle’s. 

Relying on the scholarly Triadology of Pitirim Sorokin, we actually strive to 

realize the Triune (Three-dimensional, Three-logic) approach. That is, we aim at the 

inclusion in the overall scope of current scientific activity all the Three main forms of 
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contemporary scholarly endeavors. They are naturally autonomic and synchronous 

(but naturally coordinated and cooperating) spheres of scientific activity. In the recent 

work (Khroutski 2013), am attempt is made to substantiate and propose (for public 

assessment) the Triadologic formula – 50-(Positivism)/ 10-(Organicism)/ 40-

(Integralism), thus, in sum, all scholarly endeavors occupy 100%. This is a proposal – 

how to organize (but, firstly, to distinguish) the Three autonomic forms of scientific 

activity. In our proposal, 50% (of societal resources) is reasonable to assign for the 

support and development of modern Positivism (Sensate science); 10% – to the polar 

Organicist T-SCSS (Ideational science, in Sorokin’s term); and 40% to the actual 

forms of contemporary Integralism (Integralistic science), mainly represented in 

modern patterns of complex systems and holistic sciences. 

 

2. PITIRIM A. SOROKIN AS A REPRESENTATIVE OF THE NATURALIST 

ORGANICISM (NEO-ARISTOTELISM, BIOCOSMOLOGY) 

In his penetrating research, B.V. Johnson stresses that Sorokin explained “the 

cultural changes as the result of two forces: the principle of limits and immanent 

determinism.” (2001:43) These causal forces become possible because “social 

systems, like biological ones, change according to their inherent potentialities.” 

(Ibid.) That is, “immanent determinism claims that the social structure and culture of 

a system establishes its capacity for change.” (Ibid.) Each inherent potential naturally 

has its limits. In turn, the potential of the polar (opposite) substance accumulates, 

begins to dominate, and at some moment actualizes its cycle of life and development. 

This is normal (natural and intelligent, because the other is unnatural and impossible) 

state of things, and this pattern completely fits the essence of the relationship between 

opposites, that is just expressed in Aristotle's philosophy. Sorokin himself gives the 

following answer to the crucial issue, in his Dynamics: 

 
The above is sufficient to answer the problem of Dynamics: why a whole 

integrated culture as a constellation of many cultural subsystems changes 

and passes from one state to another. The answer is: it and its subsystems – 

be they painting, sculpture, architecture, music, science, philosophy, law, 

religion, mores, forms of social, political and economic organizations – 

change because each of these is a going concern, and bears in itself the 

reason of its change. (p.638–639) 

 

In turn, in the Introduction to Dynamics, we find the answer to the issue about 

the interaction of internal and external causes. The latter (external factors) can only 

serve to accelerate or retard the system’s growth, “but they cannot alter the nature of 

system itself” (Richards 2010:ix). Scholars at the Saskatchewan University are of the 

same opinion. In respect to the conceptual constructions of Pitirim Sorokin, they 

point out to the “Autonomy in Social Systems”, accentuating that any social system 

has a certain degree of autonomy and inherent self-regulation, and “the more 

integrated it is, the more autonomy it has”. This principle explains the interrelation of 

a social system with external agents and objects. That is, “a highly integrated culture 
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has a much greater autonomy from external conditions (outside influences or causal 

agents) than a poorly integrated one.” The general conclusion is (from the analysis of 

Sorokin’s scholarly developments) – “the inherent cyclical tendencies always are 

immanent in the processes of cultural and historical change.”
1
 

The aforementioned “immanent determinism” of social systems fully 

corresponds with the “Law 3” in the civilization theory by Nikolai Danilevsky: “Law 

3. The basic principles of a civilization of one historico-cultural type are not 

transmissible to the peoples of another historico-political type. Each type creates its 

own civilization under the greater or lesser influence of alien – preceding or 

synchronous – civilizations. (Translated from Russia and Europe, 1871, by Pitirim 

A.Sorokin in Social Philosophies of an Age of Crisis, 1950, 50, 60).”
2
 It is not 

surprising, therefore, that the Organicist background (adherence to the principles of 

Naturalist Organicism) is characteristic (typical, even distinctive) for the scholars 

who devoted themselves to civilizational studies. Indeed, otherwise it is impossible to 

grasp the changeable (dynamic, cyclic) essence of a sociocultural reality. Therefore, 

Sorokin essentially stressed the notions of the “‘immanent changeability’ of any 

empirico-sensory object or process (‘immanent causation’).” (Sorokin 2010:462) 

In recent decades, with respect to the typical representatives of Organicism in 

civilizational studies, the names of Oswald Spengler and Pitirim Sorokin are usually 

called. At the same time, as a rule, the contribution of Nikolai Danilevsky (1822–

1885) is not mentioned (although he advanced his civilizational theory of purely 

Organicist character half a century ahead of Spengler; his main work “Russia and 

Europe” was published in 1869). However, Sorokin considered himself just the 

follower of Nikolai Danilevsky whom he estimated as “the true founder of the long 

galaxy of the creators of the “macrosociological theory of local civilizations.” 

(Sultanov 1996:4)
3
  

Substantially, Danilevsky’s proposals in the field of civilizational studies 

(firstly, his work “Russia and Europe”) has the twofold essence. Firstly, it gave the 

birth to the scientific Organicist approach in civilizational studies, thus bringing 

about the capability of scholarly understanding, explanation and prognostication in 

respect to sociocultural change and evolutionary civilizational processes. Secondly, 

“Russia and Europe” had disclosed the truth of the civilizational peculiarity and 

evolutionary mission (destination) of Slavic civilization and its inherent culture (of 

which Pitirim Sorokin and his scholarly Triadology is the bright patterns; this issue is 

discussed in the Section 5 of the paper). Notably, “Russia and Europe” has much in 

common with “Decline of West” of Oswald Spengler (which appeared half a century 

later) wherein Spengler also highlighted the future significance of the Russian-

                                                 
1
 Citations are taken at the Saskatchewan University’s site: 

http://library2.usask.ca/sorokin/about/bio/philosophy 
2
 Cited from the ISCSC-site: http://www.wmich.edu/iscsc/civilization.html 

3
 Cit. by: Sultanov. K.V. (1996) Sorokin o Danilevskom kak zachinatele traditsii lokal’noy 

interpretatsii mirovyh kultur i tsivilizatsiy (Sorokin on Danilevsky as the pioneer of the tradition of 

local interpretation of world cultures and civilizations). St. Petersburg., 1996. P. 4, 5. (In Russian) 

http://www.wmich.edu/iscsc/civilization.html
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Siberian civilization (or to use the term of “high culture” or “cultural-historical type”, 

or “Organism”). However, the main difference between the Organicist conceptions of 

Danilevsky and Spengler is that the latter is basically pessimistic and retrospective 

(historical), while the former is optimistic and prospective (evolutionary). 

Both, Danilevsky and Sorokin are the followers of the true (Aristotelian) 

Organicism. Essentially, therefore, both they used the genuine aetiology of Aristotle, 

although did so spontaneously and implicitly, without a direct reference to the true 

meaning of the Aristotelian philosophical system of scientific Organicism. In an 

obvious way, however, their conceptual constructions are based on the genuine 

(Aristotle’s) Four-causal aetiology (wherein the intrinsic goal-driven causes have the 

leading role) and the genuine (Aristotle’s) Integral gnoseology (wherein senses, 

intuition and reason are triunited and act integrally, and wherein senses are essential 

but intuition has the leading role).  

This is a type of Organicism that is reflected in the extensive exploration of 

Rudolph J. Rummel (1975), especially in the section “33.3. Organicism” Rummel 

writes that Organicism is “opposed to both the mechanistic and vitalist interpretations 

of life and the universe is the organismic view, which holds that the universe itself is 

a whole – a fundamental nondivisible unity – or that the wholes familiar to us that 

make up the universe or organic life are themselves basic.” Therein, an essential 

complement follows – “Organicism is contrary to mechanism but not contradictory to 

it, for one can consistently believe in wholes as basic, as well as physical beings.” At 

the same, we are to stress this moment once again – Danilevsky and Sorokin (and 

other followers of the true neo-Aristotelism) represent precisely the form of 

Naturalist Organicism. 

A cornerstone moment is that P.Sorokin’s scholarly endeavours brought about 

and applied in sociology and the area of civilizational studies precisely the principles 

of the Aristotelian Organicism. Stated differently, this is categorically not a search of 

positivist analogies with biological organism, or the scholarly compliance with the 

formulas of ‘holistic’ organicism: “the whole is more than the sum of the parts” 

(Morowitz 2002:23); and “the whole determines the nature of parts” (Phillips 

1976:16). In contradistinction, Sorokin’s Organicism (essentially realizing 

Aristotelism) is reduced mainly to the inherent causes of the parts (organs of the 

given Organism). This Organicism has basically the (Bio)Cosmist nature, i.e. in 

addition to the two accepted (by science) and independent components – physical 

(material world) and vital (life, organic, biological) – the sociocultural or 

superorganic phenomena (in Sorokin’s theory) are introduced and constitute  

hierarchically the basic (and higher) “immaterial” component of supra-conscious 

meaning (the inherently driving causes) superimposed upon the physical and vital 

components.  

Rather, this is hierarchically the higher level that substantially has the 

intraconscious essence, therefore using (treating) “physical and vital components” as 

the ‘functional organs’ for the life-long (ontogenetic) wholesome activity of the given 

subject of life. Thus, by the self-realization and production of efficient specific 
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effects and results (of its own inherent Functionalist life activity) – the subject of life 

(individual, society, cultural system, etc.) presents the wholesome effects already for 

the higher-order (in the Kosmist hierarchy) level of life (sociocultural) organization. 

Sometimes, neo-Platonian meanings are attached to the scholarly advances of 

P.A. Sorokin. However, the evidence is that the (neo)Aristotelian constituent of his 

scholarly creativity also is actual and is really strong and has the leading significance. 

Precisely these (neo-Aristotelian) bases of Sorokin’s scholarly Triadology and 

Integralism are put into the foundation and scope of the Biocosmological 

Association’s activity. 

At first, however, we are to distinguish clearly the features of the two forms of 

essentialism – Plato’s (which is Transcendent, Dualist and, as referring cognition – 

Anthropocentric); and Aristotle’s (Hylomorphist and Organicist; and Nature-centric 

or AnthropoKosmist). The comparison is given below (in the table). 

 

Table 1. 
Plato’s essentialism vs Aristotle’s essentialism 

 

Plato’s essentialism (PE) 
 

Aristotle’s essentialism (AE) 

PE basically has the idealistic (dualist) 

essence – it is centred over the primarily 

Idealist perception (of the ideas of 

Transcendent and Transcendental origin). 

Essentially, this is the representation of 

empirical resemblances (range of 

“resemblances”) of the perfect (‘ideal’) 

prototype of a thing under study – the 

subject-matter for mathematical analysis 

(logics). The latter forms the modern 

dominating mathematical-physicalist 

methodology of research that integrates 

physicalist approach (materialist 

reductionism) and mathematical (abstract, 

based on Plato’s idealism and dualism) 

processing of the empirical data. Basically, 

the design of a research likewise has the 

abstract (idealistic, dualist) origin. 

This PE-type of cognition realizes 

substantially the abstract-quantitative 

approaches to rational cognition, and uses 

the explanatory mode of scientific 

understanding of the real world, describing 

through mathematical analysis the 

extrinsic attributes of the physical world 

(answering on the question “How”).   

 

AE has the opposite meaning and basically has the 

realistic (universalizing) – intrinsic and dynamic 

(cyclic) – essence centred over the substance of the 

given individual (thing, entity, bio-organism, human 

being, subject of sociocultural and civilizational 

activity) under study. The latter always conforms to 

the cornerstone principle of hylomorphism (stating that 

material and non-material causes of its/her/his 

existence and development are inseparable – always 

integrated into the one whole), but wherein the 

inherent goal-driven and self-actualizing causes have 

the leading significance (firstly, causa finalis and 

c.formalis-entelecheia).  

This Organicist (universalizing) approach is possible 

by means of the integration of all the three main modes 

of knowledge (a kind of Integral gnoseology): 

empirical thorough research, intuitive substantial 

grasp, and the rational logical construction of the 

conceptual edifice.  

This AE-type of cognition realizes basically the 

Noospheric-qualitative approaches to rational 

cognition, and uses the definitive mode of scientific 

understanding of the real world, answering “Why” – 

by defining the substantial intrinsic goal-driven causes 

(of the Individual under study, which is empirically 

evident), and which are of the primary significance for 

the entire conceptual edifice. 
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In conclusion, we are to state that Aristotle’s philosophical system – of scientific 

or Naturalist Organicism – is the self-sufficient rational cognitive (super)system of 

scientific knowledge. A generally recognized fact is that Aristotle’s philosophy forms 

the foundation, as well as supporting structure and ‘cement’ (binder, matrix) of the 

entire edifice of modern science. As it is well known, Aristotle is the Father of 

Science. Essentially, his scientific Organicism is precisely the polar (to currently 

dominating Sensate) system of science. Essential features of Aristotle’s scientific 

Organicism are: its own Bio-physics and Bio-metaphysics; Four-causal aetiology; 

Integral gnoseology; Functionalist telic methodology; bio-socio-Kosmist 

anthropology and universalizing Bio-sciences (including all forms: natural, social, 

formal and applied); which all are directed at the universalizing evolutionary 

(sociocultural) processes, including essentially telic, Noospheric global development 

and co-evolution. The attempt to rationally characterize and compare these Three 

major forms of rational (scholarly) activity is given in the author’s work (Khroutski, 

2013). Another important thing is that although Aristotle’s (super)system of 

knowledge is fully needed and essential, and was (and is) fully used in the course of 

global cultural evolution – several times during the cultural history of the last nearly 

2500 years it was forgotten and lost from the scope of scholars (a kind of cases when 

‘baby was thrown out together with the bathwater’). Essentially, this topic is 

discussed below (in the Section 5). 

 

3. CONTEMPORARY GLOBAL ‘COSMOLOGICAL INSUFFICIENCY’ 

3.1. Paradoxes and inconsistencies in Pitirim Sorokin’s theoretical constructions 
Paradoxically, Pitirim Sorokin, in his many brilliant performances and replies 

during the First (organizational) ISCSC-conference in Salzburg (1961) – he made 

therein no mention of the significance of his Triadologic approach as the essential 

methodological principle of civilizational and sociocultural cognition. At the same 

time, he strongly stated (repeated) the Triadologic essence that “Sensate culture, 

which has been the culture that has dominated in world history for the past 500 years 

– Sensate culture is necessarily yielding to a new ‘Integral sociocultural order.’” 

(Palencia-Roth 2011:411)  

There are some other obvious paradoxes in the scholarly constructions of Pitirim 

Sorokin. For instance, he advanced and substantiated the significance of “major 

premises” and “ultimate principles” in studying sociocultural and civilization 

systems. “These three capacities are also collectively manifested at the 

macrosociological level as major types of culture, – B.V. Johnson emphasizes, – “the 

pure forms are ideational and sensate, and the third, a mixed form Sorokin termed 

idealistic.” (1999:27) The defining characteristic of each type derives from “the 

principles of ultimate truth through which it organizes reality.” (Ibid.) In this 

Triadologic approach, particular importance relies the study of the nature or “the 

ultimate true realities” which generate the Three main types (T-SCSS
1
) of the “the 

                                                 
1
 Once again, T-SCSS – is the abbreviation of the notion ‘Type of the SocioCultural SuperSystem’ 

which is the key notion of Pitirim Sorokin’s scholarly Triadic approach. 
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vastest” formations – sociocultural supersystems: Sensate T-SCSS; Ideational T-

SCSS; and Integral T-SCSS. 

At the same time, the task of the scholarly study and definition of the “major 

premises”, “ultimate principles” or “ultimate true realities” was clearly set in respect 

to the Sensate T-SCSS and Ideational T-SCSS). However, paradoxically, it was not 

realized in relation to the Integral T-SCSS which has the main significance in 

Sorokin’s theoretical constructions. Not surprisingly, we met in Wikipedia the 

characteristic of Sorokin’s grand “Social and Cultural Dynamics” as the work that 

expounded “his controversial theories of social process and the historical typology of 

cultures”. 

In fact, Sorokin did not make a clear distinction (except for the Sensate T-SCSS) 

between the major proposed (super)systems: Ideational, Idealistic, and Integral. For 

instance, he wrote: “the major premise of Sensate culture and the Sensate 

supersystem will be progressively replaced by the Integralistic or Ideational premise 

and supersystem.” (Sorokin 2010:702); or “in so far as Idealism is a trait of Ideational 

and of Idealistic culture (in accordance with the character of the Idealistic theory) and 

Materialism is a trait of Sensate culture…” (Sorokin 2010:294). As a result, Sorokin 

reduced the number of “ultimate true realities” (and, thus, of “culture mentalities” or 

‘types of rationality’) from (naturally) Three – to Two, or, rather, to One (Idealism).  

Indeed, in respect to the so-called Materialist (of the Sensate T-SCSS) “ultimate 

true realities”, which are based on the “empirico-sensory” data, but which (in the 

Sensate T-SCSS) are strictly perceived and processed from the Dualist – 

Anthropocentric (Idealist) standpoint, i.e. being the form of Idealism as well. Thus, in 

fact, in his general theorizing Sorokin did not find a place for the scholarly Realism 

(Bio-Naturalism – Organicist Naturalism), although Sorokin is himself (but 

implicitly, spontaneously) a true representative of this (Bio-Naturalist) realm of 

scientific activity. At any rate, the opposite pole to Idealism is naturally the contrary 

Realism – of the subject’s (Individual’s) Organicist integration into the Kosmos (and, 

thus, of actual agency in the realm of Hylomorphist AnthropoKosmism).  

Finally, the third realm is the intermediate (but basal, axial) Integralism, which 

(for instance, in respect to cognitive activity) naturally uses scholarly rational means 

of both poles of cognition (Positivist and Organicist). Essentially, Integralist realm 

has its own certain “ultimate principles”. Accordingly, and in the reasonable way, the 

aforesaid Three spheres (T-SCSS) can be referred to Transcendental (Sensate T-

SCSS), Biocosmological (of “immanent causation” – Ideational T-SCSS), and 

Transcendent (Integral T-SCSS) “major premises” or ‘types of rationality (and 

“ultimate principles” of life organization).  

To the point, their substances (of each of the Three) are equally 

incomprehensible, representing noumenon or “thing-in-itself” (for a Sensate T-

SCSS); entelecheia – inherent, changeable, hierarchical and self-evolable goal-driven 

causes (for an Ideational T-SCSS); and absolute – transcendent substances” (God, 

Matter, Energy, Field, Information, etc) – for an Integral T-SCSS. 
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Essentially, due to Sorokin’s theory, each of the Three T-SCSS all-embraces the 

entire set of constituting (of the given Type) sociocultural systems. As scholars at the 

University of Saskatchewan arrive at the conclusion, while analysing the issues of 

Sorokin’s “Philosophy of History”, “the Sensate supersystem is made up of: sensate 

science, sensate philosophy, sensate religion of a sort, sensate fine arts, sensate ethics, 

law, economics and politics, along with predominantly sensate types of persons and 

groups, ways of life and social institutions. Likewise, the Ideational and Integral 

supersystems consist respectively of Ideational and Integral types of all these 

systems.”
1
 In a consequence, naturally, we can expect the opposites of the two 

sciences (in respect of their bipolarity – of Sensate-science and Ideational-science), or 

the rational characteristics of all the Three sciences – Sensate, Ideational, and 

Integral.  

Indeed, in turn, any comparison (in scholarly meaning) is possible only between 

the phenomena of the same order. Therefore, the opposition (and distinctions) 

between Sensate and Ideational supersystems are realizable exclusively between 

‘scientism and scientism’ – i.e. ‘Sensate science and Ideational science’ (which are 

founded, accordingly, on Plato’s and Aristotle’s essentialism); or ‘Sensate religion 

and Ideational religion’, or ‘Sensate faith and Ideational faith’, etc. However, a 

comparative study and analysis of different (heterogeneous) phenomena (from a 

rational point of view), such as science and faith – this approach is impossible (as a 

rational attempt) in principle. In fact, the concept of faith (religion) can be reduced to 

a certain sacred text, while scientific knowledge – to reliable data, logically wealthy 

theories and their testable outcomes. 

In one place Sorokin attempted (to some extent) to draw a distinction between 

the sciences, “The ‘scientists’ of Ideational cultures are likely to concentrate their 

attention on one group of Sensate phenomena as the most important, while scientists 

of Sensate culture may find these problems unimportant and may concentrate on 

another…” (Sorokin 2010:230). In the other place, however, Sorokin removes any 

illusions, demonstrating that he recognized only one type of science – Sensate 

science: “Since Science and its system of truth are to be supreme in the Sensate and 

secondary in the Ideational society, it can be expected that Ideational cultures and 

periods are to be marked by fewer important scientific discoveries.” (Sorokin 

2010:230) Maybe, a reason is that Sorokin was unaware about the fact that Aristotle 

is both the Father of Science and Father of Empiricism. Therefore, he could not take 

into consideration that in spite of the radical distinctions of Aristotle’s philosophical-

scientific Organicism (which basic principles are fully opposite to the bases of the 

Sensate science) – precisely Aristotle’s scientific Organicism (i.e. “Ideational 

science”) is solely capable to realize the understanding of the changeable and cyclic 

essence of sociocultural reality; and that Aristotle’s cognitive system is based on the 

strict empiricism (“empirico-sensory” method). 

 

                                                 
1
 Taken from the site: “Pitirim A. Sorokin Collection at the University of Saskatchewan” – 

http://library2.usask.ca/sorokin/about/bio/philosophy  

http://library2.usask.ca/sorokin/about/bio/philosophy
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3.2. ‘Cosmological insufficiency’ as the decisive factor 

In general, what are the reasons of the aforementioned paradoxes, 

inconsistencies and difficulties (in the clear explanation of some key moments of 

Sorokin’s theoretical constructions)? 

Firstly, the evident factor is that Pitirim Sorokin was, as we mentioned above, 

“among the most prodigiously productive scholars in the history of sociology,” active 

and fruitful in the  sociological, cultural and civilizational areas of: “historical and 

statistical analyses of cultural types, integration and change; analysis and typology of 

social relationships; analysis of the historical fluctuation of war and revolution; 

analysis of mobility and stratification; analysis of social theories and of methodology; 

and his pioneering theoretical formulations and empirical work in the study of 

altruistic love.” (Jeffries, 2006) Therefore, Sorokin merely had not enough time to 

master one more extended research area – to explore the fundamental issues of the 

philosophy of science.  

Another reason was disclosed by L.T. Nichols (2012) and discussed in the 

Section 1 – Pitirim A. Sorokin is a brilliant representative of the Russian (Slavic, 

“Ideational” – RealKosmist) scientific tradition, but which is difficult for perception 

and understanding by the Western (Sensate) scientific community. Therefore, maybe 

(under the pressure of the Sensate scientific medium), Sorokin gradually deviated 

from the true (original, expressed in the 1930s in Dynamics) Triadologic approach to 

the field of interdisciplinary but unipolar and mono-linear studies like the issues of 

science/religion confrontation.  

The third reason (we assume its crucial significance) is the existence of the so-

called ‘cosmological insufficiency’. In other words, Sorokin (as other scholars, as all 

men of science in the Modern Sensate era) was trapped in (held hostage by) the idea 

that there is only one (Sensate) science, and only one scientific method, as well as in 

history (development) of science – the only one linear development exists, wherein 

Aristotle (albeit significant figure) is merely a (naive) precursor of modern unfolded 

(of high level) scientific achievements. As a result, even having realized a brilliant 

(Naturalist) discovery and substantiated the Triadologic existence of the Three T-

SCSS (which actually means that there are Three autonomic supersystems of 

scientific knowledge) – Sorokin turned out to be unable to transcend the ideologically 

formed barrier (educational – curriculum-based, and of the entirely dominating 

Sensate T-SCSS) – of the cultivated Sensate (conscious and unconscious) mental 

setup. 

In fact, Sorokin did not draw a distinction between the philosophies of Plato and 

Aristotle (as well as between Aristotle’s and religious or/and theological 

constructions). He wrote (in one line): “Plato’s idea, Aristotle’s form, Christianity’s 

concept of the identity of the members of the Holy Trinity (the Father, the Son, the 

Holy Spirit), Plotinus Logos (Nous), the ultimate realities of many philosophers, are 

examples of such a realism.” (Sorokin 2010:325) Or, similarly in one line: “The great 

tide of singularism in the period from 420 to 380 B.C. called forth a temporary 

reaction against it, led by the standard-bearers of universalism: Plato and Aristotle, 
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with their followers.” (Sorokin 2010:347) Or, wherein Aristotelism is directly 

referred to “the truth of faith”: “Also the world of Plato’s ideas, Aristotle’s forms, 

and the ultimate realities of various thinkers are the reality sought for by the truth of 

faith.” (Sorokin 2010:327). In fact, however, Aristotle was pagan “to the marrow of 

his bones”, and, what is significant – he is recognized all over the world as the 

founder of empiricism (Father of Empiricism) and Father of the modern Science on 

the whole. 

Significantly, all this apparently is the result of the current ‘cosmological 

insufficiency’, that chiefly means the loss of Aristotle’s rational Organicism from our 

current intellectual field of view. A key point is (as John Herman Randall Jr., 

renowned specialist in Aristotle asserts) – modern scholars “have come at Aristotle 

from the standpoint of the later medieval developments and problems” (Randall 

1960:iv); and that the early modern scientists (including Bacon, Descartes, and Kant) 

had discarded Aristotle in rebellion against his religious interpreters. Randall also 

seriously doubts, “whether Aristotle can survive translation into the Latin 

substantives of the scholastic tradition, or whether it is possible to state his 

fundamental functionalism in the Latin tongue.” (Ibid.) The latter statement is in 

accord with the conclusion of Alexander Herzen, made in the 1845, about the “revolt 

against Aristotle” because of the “originality of the new thinking” and that “one must 

not forget that Aristotle of the Middle Ages was not the true Aristotle, but the one 

transcribed to Catholic morals, ... Descartes and Bacon, alike, denied him as the 

canonized pagan” (Herzen 1946). 

David Charles, in his “Aristotle on Meaning and Essence” argues that 

Aristotle’s actual account is distinct from the one often described and attacked as “the 

Aristotelian essentialism.” He states: “Aristotle’s account of essentialism is, I argue, 

distinct from that offered by its major competitors (whether conventionalists or 

Platonists, as these are characterized in Chapter 1), and is immune to some of 

criticisms developed by (for example) Descartes, Locke, and Quine. Aristotle is not, 

in my view, the type of Aristotelian essentialist they attack. Indeed, the form of 

essentialism he defends is preferable (in certain major respects) to the alternatives 

currently available.” (2000:3) Another valuable judgment is made by American 

philosopher (objectivist) Ayn Rand (1963): “If there is a philosophical Atlas who 

carries the whole of Western civilization on his shoulders, it is Aristotle. He has been 

opposed, misrepresented, and – like an axiom – used by his enemies in the very act of 

denying him. Whatever intellectual progress men have achieved rests on his 

achievements.” 

In general, it can be argued that Pitirim Sorokin has discovered the Triadologic 

(dynamic cyclic) scientific law, which is related to the sociocultural reality. At the 

same time, he did not succeed in its clear (definite) formulation, as well as 

subsequently Sorokin did not rely on this law in his theoretical and practical 

activities. In our view, there are three main reasons. The first is that Sorokin was 

burdened all the time with a wide front of sociological activity which he constantly 

carried out. The second is (that is supported by L.T. Nichols, 2010) – Sorokin’s 
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scholarly advances are based on his belongingness to the Russian (truly Organicist) 

scholarly tradition; but having found himself in the foreign, English-speaking 

academic medium (which has difficulties with the perception of Organicist ideas) – 

Sorokin was forced to reduce the dynamics of his Triadologic approach development. 

Eventually, the third (and which we consider as the main) reason – Sorokin, 

within the entire modern scientific community – was “a prisoner” of the situation of 

‘cosmological insufficiency’, especially due to the forgetfulness of the true 

significance of Aristotle’s philosophical (super)system of scientific Organicism. As a 

result of all three reasons, Sorokin did not develop his discovery in terms of working 

out its scientific and philosophical grounds, thus – aiming at the substantiation of its 

universalizing significance (for all forms of life). 

 

4. THE ORGANICIST TRIADOLOGIC NATURAL LAW 

In conclusion, we can try to formulate the meaning of this Organicist 

Triadologic law (firstly discovered by Sorokin in the sociocultural and civilizational 

sphere). This law (basic realistic principle) states that there are always 

(synchronously, but which take dominance by turns) Three autonomic realms of life 

(of the type; in any natural organic entity or process: biological, anthropological, 

sociocultural, evolutionary, global, etc.), and, accordingly – spheres of cognitive 

activity (including science and philosophy): two polar and the one intermediate 

(Integralist – basal, axial).  

Thus, the reality of a life process (entity) is exercised in synchronous 

coexistence but the regular change (of domination) of the opposite (polar) spheres 

(Bipolarity) of the whole organ’s (organism’s) life activity (like Systole and Diastole 

in the heart life activity). Equally, the third (or the First in significance) intermediate 

and Basal (Axial) sphere permanently exists and self-evolves (and dominates in its 

turn). Its main tasks are to self-maintain the Homeostatic equilibrium of the Organism 

(and its homeostatic interrelations with the Environment) at the given level (of the 

Kosmic evolution), enabling the transition from one to another life pole’s activity and 

dominance; but, ultimately – aiming at the realization of the whole (ontogenetic) 

process of Functionalist growth and full (natural) self-realization of the given 

Organism. In respect to Aristotle's philosophy, Integralist realm of life activity 

correlates with the Aristotelian causa formalis, but which is treated in its (original) 

essential Organicist (Hylomorphist) interaction with c.finalis, c.materialis, and 

c.efficiens.  

Another (“essential” metaphorical) example is the day-(24 hours)-biorhythm. In 

fact, each organism (human, as well) everyday has the alternate domination of the 

two polar (opposite) realms (or spheres – Sorokin’s similar notion is “supersystems”, 

ours – “cosmologies”) – of Sleep (aimless) processes and purposeful Awake-activity. 

The latter are radically different and independent in all kinds, having their own 

inherent potentials and the Functional control centres and peripheral actuation 

systems. In respect to the cognitive activity we evidently have to discern the 

Positivist (reducible to Plato’s Dualist essentialism, which is Anthropocentric) and 
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Organicist (reducible to Aristotle’s Hylomorphist essentialism, which is Nature-

centric) poles and realms of scientific pursuits. In turn, the Third – intermediate 

(basal, axial) realms is Integralist (of modern holistic, systemic, complex sciences) 

sphere of scholarly endeavors (which is, substantially, the main scope of BCA’s 

activity). 

 

5. ARISTOTLE-1.0; ARISTOTLE-2.0; ARISTOTLE-3.0; ARISTOTLE-4.0 

This is not for the first time (that during the world – dynamic and cyclic – 

cultural development) – Aristotle’s philosophy (as the whole system of knowledge, in 

its original meaning) slips out of the contemporary global scholarly community’s 

view and escapes from (the given epoch’s) cultural memory (and the whole cultural 

medium). At least, it can be argued Aristotle (his entire philosophical supersystem of 

scientific Organicism) was forgotten thrice in the course of global cultural history.  

From this standpoint, and using an analogy with the generations of software (as 

well as following the pattern of Andrew Targowski who uses in his work the notion 

“spirituality 2.0”; [Targowski, 2013]) – we can distinguish four historical eras 

wherein Aristotle’s Organicist philosophy (its conceptual constructions and elements, 

as ‘blocks and bricks’) were used as the basic means for the realization and 

construction of the new T-SCSS (new “high culture”) that becomes dominant for the 

regional or global cultural evolution in the given epoch. 

Primarily, of course, Greek genius created and introduced into the world culture 

his own philosophical (super)system of scientific Organicism – Aristotle-1.0 – in the 

4
th

 century BCE.  

Next “fluctuation” of (neo)Aristotelism and the emergence of Aristotle-2.0 had 

taken place many centuries later – in the 12
th
 century, already in the Medieval Latin 

Europe (in the High Middle Ages). Therein, the conceptual notions and ideas of 

Aristotle (his works on the whole), already substantively lost and forgotten – were 

reintroduced to the Latin West. Thus, the “rediscovery” of Aristotle had been 

realized. In the 12
th
 century, Aristotle’s conceptual constructions were urgently 

needed to Medieval scholars (among them, Saint Thomas Aquinas and his Summa 

Theologica is usually named in the first place) – for the substantiation and building of 

the new era (and culture) in the history of Western civilization – of the Medieval 

Western Christendom. “Aristotle 2.0” means that most of Aristotle’s works were re-

translated in Latin from Arabic and Greek texts (as Aristotle's works were mainly 

preserved in the Arab world and Byzantine Empire). Therein, however, Aristotle’s 

scholarly Organicist ideas (with their fundamental “immanent causality” essence) 

already were used (as a Means) for building the new school of inquiry known as 

scholasticism, which emphasized scholarly observation but chiefly served the proving 

of God’s existence through philosophical means.  

Exactly this historical (Medieval) period of the recovery of Aristotle’s texts and 

the deliberate use of his conceptual constructions (precisely in the light of building 

the Medieval ontotheological cultural medium) – brought about the appearance of 

Aristotelianism, a tradition of philosophy which “Medieval – ontotheological” 
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essence precisely was accepted by Pitirim Sorokin. In turn, in the Biocosmological 

Association – to distance ourselves from the Medieval ontotheological values – we 

propose the neologism Aristotelism (instead of Aristotelianism) thus emphasizing our 

commitment and intention to rehabilitate the original (of scientific Organicism) 

significance of Aristotle's philosophy. 

Further, in brief, Aristotle-3.0 underlay the (scholarly) emergence and evolving 

of the epoch of Renaissance (14–17
th

 centuries) which is the pre-stage of the next 

Modern era (since the 16
th
 century) – precisely the typical form of the Sensate T-

SCSS. Aristotle-3.0 is the new natural retrieval of Aristotle’s philosophy and science 

(again, as the constructional material) – for the substantiation and building the 

framework of the new era in European and global culture – Modern history, with its 

(anti-Aristotelian) Anthropocentric (Dualist, Sensate) and Positivist (mathematical-

physicalist) scientific method.  

Indeed, substantially, Francis Bacon did not create new categories, concepts and 

conceptual structures. In general (Bacon in the 17
th
 century, as well as Aquino in the 

12
th
 century) – they used “off the shelf” conceptual constructions (as ‘blocks and 

bricks’) from Aristotle’s Organicist philosophy, and formed them into a new 

construction (edifice of) knowledge built already on the radically (cosmologically) 

different foundations (of the Dualist separation of man’s mind from aimless tangible 

cosmos-space), and which (ultimately) were aimed purely at the Anthropocentric 

(Sensate) premises of sociocultural activity. Accordingly (to the Sensate T-SCSS), 

new Sensate aetiology (with the deletion of teleodriven causes and “immanent 

causality”), Sensate gnoseology (epistemology), Sensate methodology (“scientific 

method”), Sensate anthropology, Sensate evolutionary theory, Sensate global studies, 

etc. were established in the societal practice and cultural milieu.  

Characterizing the newly introduced (in the Modern era) “scientific method”, 

the importance of the experiment (i.e. extra-natural, experimental research settings) 

and of the mathematical analysis (i.e. of the priority of abstract Idealistic reasoning, 

independent from the real natural world) is founded and highlighted. In the new 

method, objects of research (scope of cognitive activity and the produced knowledge) 

methodologically have acquired completely the different meanings (fully opposite to 

the entities of Aristotle’s scientific Organicism). These are the essential features of 

the research method developed by Francis Bacon – which became the early precursor 

of the modern scientific method. At the same time, Bacon’s achievements were 

basically realized (on) and by the use of the conceptual structures from the (opposite) 

scientific system of Aristotle’s Naturalist Organicism. Essentially, the new scientific 

method was substantiated and proposed in Bacon’s book “Novum Organum” (“The 

New Organon”) and was intended to replace the methods that have been proposed in 

the “Organon” (collection of Aristotle’s works on logic) almost two millennia ago. 

This is what Ayn Rand meant in her judgment (1963): “If there is a philosophical 

Atlas who carries the whole of Western civilization on his shoulders, it is Aristotle. 

He has been opposed, misrepresented, and – like an axiom – used by his enemies in 

the very act of denying him.” In other words, Bacon’s (and, previously – Thomas 
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Aquinas’) practice demonstrate that Aristotle’s (super)system of scientific 

Organicism is actually the only (reliable) resource (i.e. the conceptual foundations, 

supporting structures, matrix) for all other essential (even opposite) systems of 

scholarly knowledge. 

Eventually, Aristotle-4.0 emerged since the 18
th
 century (but, chiefly – from the 

second half of the 19
th

 century and in the 20
th
 century) – within the tradition

1
 named 

as Russian cosmism, or Russian organicism, or Russian functionalism, or Russian 

cyclism, or Russian pulsationism, etc. This tradition has the essence (but which 

emerged spontaneously) of the true Aristotelian scientific Organicism, i.e. which, in 

the first time in the Human history revert to the development of Aristotle’s true 

(original) Organicism, but at a new high level of the world culture. This means that 

Russian scholars (including Sorokin)
2
 had factually realized the return and 

rehabilitation of the Aristotelian genuine Organicist Bio-physics and Bio-

metaphysics, Four-causal aetiology, Integral gnoseology, Functionalist telic 

methodology; bio-socio-Kosmist anthropology and universalizing Bio-sciences (both 

natural and social); which all are directed at the Noospheric global sociocultural 

development and co-evolution. Pitirim Sorokin is one of the representatives of this 

brilliant scholarly tradition that was realized in the Russian cultural milieu. 

Essentially, Nikolai Ya. Danilevsky (Russian biologist and civilizationist, whom 

Sorokin appreciated as his predecessor in the development of civilizational theory) 

has predicted, yet in the 1869
3
, that Slavic civilization will introduce to the world 

culture the new specific form of science (a constituent of the new “historico-cultural 

type”) that would be great, not less important for the global development than the 

currently dominating Western forms. 

Danilevsky explored the Slavic sociocultural development during 150 years that 

preceded his civilizational explorations (in the 1860’s), and, on the basis of the data 

obtained – he built a scientific hypothesis about the subsequent ‘evolution’ 

(“historical development”, in his text) – manifestation of the globally significant 

social and cultural advances of Slavic civilization. In particular, he asserted that the 

identity (inherent potential) of the Slavic science will inevitably actualize itself. 

Remarkably, the subsequent 150 years of the Russian cultural development (which is 

already the topic of our analysis) – confirm the consistency of the civilizational 

scientific hypothesis by Danilevsky. The analysis shows that the Slavic science exists 

and that it is fundamentally and essentially distinct (from the currently dominating 

method of scientific activity); because it relates to the substantive (autonomic) 

cosmological basis of scholarly endeavors (which correspond to Aristotle’s principle 

                                                 
1
 Still hardly known in the West and world on the whole 

2
 Although neither Pitirim Sorokin, nor other Russian scholars did not realize (due to the historico-

political ideological factors) this cornerstone moment – of their belongingness to the supersystem of 

Aristotle’s scientific Organicism; however, this is a special issue for the study and discussion. 
3
 In his famous monograph “Russia and Europe”, wherein his subject-matter was Slavic civilization 

as a whole. 
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of hylomorphism and include into scientific scopes the inherent goal-driven causes as 

the leading aetiological forces).  

In general, Slavic science represents Aristotle-4.0 form of scholarly endeavors, 

which corresponds to the true Organicist philosophical system of Aristotle.  

Indeed, the achievements of Russian scholars fully and clearly exemplify this 

assertion. Among their great advances, the following major accomplishments ought 

to be mentioned: “the inherent principles of a civilization” in the cyclic civilizational 

theory by Nikolay Ya. Danilevsky; “goal-directedness” of evolutionary processes by 

Karl Ernst von Baer; conceptual “sensible (wholesome) egoism” in the philosophical 

constructions by Nikolay G. Chernyshevsky; the physiological conception of 

“internal inhibition” and the basic psychological notion of “free will” by Ivan M. 

Sechenov; “Tectology: the universal science of organization” by Alexander A. 

Bogdanov; the conception of the ruling orthogenetic “internal principle” in the 

evolutionary theory of “nomogenesis” by Lev S. Berg; intrinsic “cyclic development” 

of economic processes by Nikolay D.  Kondratieff; “the goal reflex” and 

“unconditional reflex” in Ivan P. Pavlov‘s  theoretical constructions; “the dominant 

theory” and the conceptions of “functional organ” and “chronotop” by Alexei A. 

Ukhtomsky; “intrinsic activity of living matter” by Vladimir I. Vernadsky and his 

theories of biosphere and noosphere; “the general theory of functional systems”, 

based on the conception of the leading significance of the inner “result of action” by 

Pyotr K. Anokhin; Pitirim Sorokin‘s conception of the “immanent determinism” of a 

sociocultural system and his cyclic theory of social change (“social and cultural 

dynamics”); “the concept of universal functional units” in the field of evolutionary 

biology, by Alexander M. Ugolev; “the need-informational theory of emotions” by 

Pavel V. Simonov; the concept of “passionarity” by Lev N. Gumilev, and others – all 

these fundamental concepts (and their psychophysiological and sociocultural 

conceptual constructions) are reduced to Nature-centrism (AnthropoKosmism) and 

include the leading significance of organic intrinsic cyclic activity and the whole-

organizing and inherent (immanent) goal-driven causes (similar to the Aristotelian 

causa finalis and causa formalis-entelecheia). Essentially, these leading inherent 

causes which are independent of human consciousness or of any transcendent or 

transcendental (or empiricist) ideas, – exactly these intrinsic goal-actuated 

(purposeful) forces (in accordance with the domination of the due inherent life cycle) 

realize the well-being ontogenesis (evolution) of the given subject of life (bio-

organism, the individual, society, state, civilization, biosphere, noosphere).  Really, 

we can define this historical (evolutionary) phenomenon of the global scientific 

development as ‘the Russian organicism (functionalism)’. 

However, a question is: Will the Western (global) science (culture, as a whole) 

be interested in Russian scientific (Organicist) tradition and its achievements in the 

form of Aristotle 4.0? At any rate, Pitirim Sorokin stated his general conclusion: “The 

major premise of Sensate culture and the Sensate supersystem will be progressively 

replaced by the Integralistic or Ideational premise and supersystem. Such a shift will 

be led, first, by the best minds of Western society.” (Sorokin 2010:702). 
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There is the well-known judgment by Alfred North Whitehead: “The safest 

general characterization of the European philosophical tradition is that it consists of a 

series of footnotes to Plato" (Whitehead 1967). Using a periphrasis, Russian 

philosophical and scientific tradition (which, naturally, on the basis of Aristotle‘s 

knowledge – integrates philosophy with science,) – ‘Russian philosophy and science 

consists of a series of footnotes to Aristotle‘. We mean that Russian thinkers (and the 

scientists from other countries, adherents of scientific Organicism and the general 

systemic and holistic approaches) have rehabilitated Aristotle’s hylomorphism and 

AnthropoKosmism, and, thus – all the Four Aristotle‘s main (Kosmic) aetiological 

causes: material, formal, efficient, final; stressing their equivalence, but highlighting 

the leading role of the inherent goal-driven causes (c.finalis and c.formalis-

entelecheia). They follow the Aristotelian precept (made in his “Physics”, Book II, 

Chapter 7): 

 
Now, the causes being four, it is the business of the physicist to know about 

them all, and if he refers his problems back to all of them, he will assign the 

‘why’ in the way proper to his science − the matter, the form, the mover, 

‘that for the sake of which’. 

 

6. INTEGRALIST ERA – THREE SCIENCE-ORIENTED APPROACHES TO 

ITS REALIZATION 

The first ISCSC-congress in Salzburg (1961), due to the information of Michael 

Palencia-Roth (2011), was enhanced by the presence of the two most honoured and 

prominent participants, P.A. Sorokin and A.J. Toynbee. Also unusual was “the 

emphasis on “Denken in Kulturen” (thinking in cultures) as the main approach. It was 

agreed that a “new ethos” was needed for a new type of scholarly activity, all of 

which would take some time to develop [End of Gesamtbericht].” (p.115) Notably, 

the given work precisely tends to approach the task of creating a new ethos and new 

type of scholarly activity on strengthening the capacity of civilizational studies. 

The ‘first’ approach evidently refers to many outstanding scholarly 

achievements, pursuing the goal of integrative interdisciplinary research. Among 

recent advances, the new stage (and the whole process) of Andrew Targowski’s 

development of his interdisciplinary theory of wisdom and the concept of wisdom 

civilization draws attention (Targowski, 2013). Appreciably, this is the resemble 

direction (in aspect to scientific pursuits) of Pitirim Sorokin himself, if to refer to his 

concept of altruistic love and sociological theorizing in this regard. At the same time, 

this approach is characterized by the unipolar foundation (in relation to the scientific 

method), significantly limiting its scholarly capabilities. 

The ‘unipolar’ means likewise the acyclic – mono-linear – perception of a 

sociocultural reality, because this endeavor accepts the existence of only one science 

(one ‘scientific pole’ and one “scientific method”) that which is the Sensate 

(Positivist) science, based on the mathematical-physicalist method. This approach 

continues to be currently dominant in the vast importance. Education factor realizes 

herein a great influence. Modern graduate already has a great conviction (both on the 
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conscious and subconscious levels) that there is only one science, and all the rest is 

fully unworthy of her/his attention. Sorokin was captive himself by this prejudice – 

that there is only one form of scientific knowledge – Sensate science – based on the 

Dualist mentality and which uses exclusively Positivist (mathematical-physicalist) 

method of research.  

Therefore, Sorokin (although himself being a true representative of the 

Aristotelian scientific Organicism; and having created the Triadologic scholarly 

approach) – he unintentionally found himself in the situation wherein he made 

analysis and synthesis on grounds of combining scientific and non-scientific forms of 

knowledge. The latter naturally is groundless in a logical sense, because all this 

cannot be reduced to a uniform basis for the subsequent rational constructions. 

Inevitably, as a result, this way lead (and led Sorokin’s pursuits) to the study of 

incompatible concepts (and their relationships, including conflicts): like science and 

religion, technology and faith, or empiricism and the spirit. On the other hand, in 

general, modern sociologists perceive (understand, treat) Sorokin’s Idealistic (or 

Integralistic) type of culture as precisely the one that combines both ideational 

(“faith/religion”) and sensate (“science”) characteristics (which are essentially 

incompatible, and thus cannot be combined in principle). 

Not surprisingly, Pitirim Sorokin’s theoretical and practical endeavors (for 

instance, in realizing his concept of Creative Altruism) had yielded few successful 

results. As Jay Weinstein appraises the two decades of the intensive activity of the 

Research Center in Creative Altruism at Harvard University (organized and headed 

by Pitirim Sorokin): “The sociological community showed little interest in altruism, 

integralism, or the reconstruction of society.” (2004:53) J.Weistein also brings the 

opinion of Barry V. Johnston (who is the renown specialist in the study of Sorokin’s 

scholarly legacy): “Sorokin’s methods simply will not sustain his arguments with the 

precision he desires...what he has produced in Dynamics and the works that follow is 

a broad and valuable philosophy of history. It is a start, not a science...” (Ibid.) 

Weinstein’s general conclusion is even more depressing: “Among the key concepts 

introduced by him are sensate and ideational culture types, creative altruism, and 

integralism.” However, “since Sorokin's death, several studies have supplemented his 

approach, some with explicit reference to him but, because his contributions were 

generally ignored, most lacking such citations.” (p.51)  

We can add that the Triadologic concept was disclosed and introduced into 

scientific practice as a research approach. However, so far this method has not been 

developed in the significance of the ready to use (mature, highly effective) tool for 

scholarly endeavors. First of all, therefore, we need at present to rationally (scholarly) 

clarify its (Triadologic) foundations: aetiological, methodological and 

anthropological; basing on the clear understanding (and accepting their polarity in 

respect to the modern mathematical-physicalist “scientific method”) of the Organicist 

principles of scientific activity. 

In order to obtain efficient results, we do need to introduce new approaches to 

the study of civilizations and sociocultural systems. Andrew Targowski points to the 
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two valuable forms in respect to the definition and classification of civilizations – 

“culture-oriented” and “religion-oriented” (Targowski, 2009). In this course, the time 

is ripe to add one more – “science-oriented” approach which can assume a really 

crucial significance. A key assumption of A.Targowski’s interdisciplinary theory of 

wisdom is that “Wisdom ought to be defined in such terms as to be understood not 

only by experts but by an average man.” (Targowski 2013:16)  

In this line, another citation is valuable. It belongs to the Russian anarchist 

Mikhail Bakunin. In his Dieu et l'État (published posthumously in 1882) he says: 

"The liberty of man consists solely in this, that he obeys the laws of nature, because 

he has himself recognized them as such, and not because they have been imposed 

upon him externally by any foreign will whatsoever, human or divine, collective or 

individual.  In this way will the whole problem of freedom be solved, that natural 

laws be ascertained by scientific discovery, and the knowledge of them be universally 

diffused among the masses. Natural laws being thus recognized by every man for 

himself, he cannot but obey them, for they are the laws also of his own nature; and 

the need for political organization, administration and legislation will at once 

disappear. Nor will he admit of any privileged position or class, for “it is the 

peculiarity of privilege and of every privileged position to kill the intellect and heart 

of man. The privileged man, whether he be privileged politically or economically, is 

a man depraved in intellect and heart.”
1
 

In our time – the age of crisis – we do need to rehabilitate Pitirim Sorokin’s 

scientific Triadologic method. Sorokin’s scholarly Triadology brilliantly discloses the 

reality (natural existence) of the Three T-SCSS, and, thus – of the Three types of 

sciences (based on the Three natural types of cultural mentality or types of 

rationality). By restoring Sorokin’s Triadology, we can create the foundation that 

definitely gives us the scientific perspective in carrying out the tasks set as by 

Mikhail Bakunin, as by Andrey Targowski. 

In the aforementioned perspective, two other approaches become the working 

tools for the implementation of the tasks. Both approaches categorically accept the 

Bipolar nature of the sociocultural world (and of scientific activity), as well as the 

Organicist – Heterogeneous, Hierarchical, Cyclic, Dynamic, Evolutionary – essence 

of the sociocultural reality under study. The first is the Biocosmological approach 

which is aimed at the primary recovery of the true Aristotelian scientific Organicism. 

Basically, we rely on Sorokin’s notion of “rhythm”, and the evidence of “‘the super-

rhythm of Ideational-Idealistic-Sensate phases’ in the various historical eras, 

including ‘the Graeco-Roman and Western supersystems of culture’” (Sorokin 

2010:676). For Sorokin, “the fact of the rhythm” (i.e. “Ideational-Idealistic-Sensate” 

rhythm) “seems to be beyond question.” (Ibid.) Sorokin likewise adds that “in a 

clearly defined form, we have traced somewhat similar rhythms even in several other 

cultures, like the Hindu, the Chinese, the Arabian, and a few others.” (Ibid.) In his 

Dynamics (as it can be repeated), Sorokin states: 

                                                 
1
 This citation is accessible at the 

site:  http://en.wikisource.org/wiki/1911_Encyclop%C3%A6dia_Britannica/Bakunin,_Mikhail) 

http://en.wikisource.org/wiki/1911_Encyclop%C3%A6dia_Britannica/Bakunin,_Mikhail
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By virtue of the principle of immanent change, each of the three integrated 

forms, or phases, of the Ideational, Idealistic and Sensate supersystems 

cannot help changing, rising, growing, existing full-blooded for some time, 

and then declining. The principle explains why each of these forms does not 

stay forever at its domination, and why it has to give place to the other 

forms of the triad. (Sorokin 2010:676) 

 

In general, the history of the Western civilization (the Postclassical era) – The 

Middle Ages (with the prevalency of intrinsic stimuli, i.e. of the Ideational type of 

sociocultural organization); the intermediate epochs of the Renaissance, Reformation 

and Enlightenment (with the mixed – Integralist – foundations of their sociocultural 

systems); and Modern times with the evident dominance of the extrinsic stimuli (and 

the Sensate type of culture) – is a prime example of the reality of (super)rhythm, 

disclosed and substantiated by Pitirim Sorokin. This historical evidence is the direct 

confirmation of the natural (dynamic cyclic) recurrence of sociocultural evolutionary 

(that has its inherent past, present and future) development. Moreover, the natural 

cyclicity – of the essential interchange of the polar cycles, on the basis (axis) of the 

given evolving civilizational organ (Organism – the organic Functionalist whole), 

with its dynamically and cyclically dominating “ultimate premises” and the goals of 

cultural evolution (i.e., eventually, specific cultural mentalities and types of 

rationality) – this natural cyclicity is evidently the Organicist (Bio-physical – 

Biocosmological) law of nature (Kosmos). 

Hence, there is no need to “invent a wheel” every time, but we can use the 

“method of essential metaphor”
1
, i.e., to realize the sufficient transfer (shift) of a 

knowledge from one (already scientifically studied and known) sphere of reality into 

the new area of exploration (that contains difficult research issues). Thus, applying to 

the physiological knowledge, the contemporary epoch – of (post)Modern or Sensate 

times – is a natural expression of the recurrent cycle of Sleep (with its main feature of 

sensory denervation with the world, i.e. Dualist relation to the world) in the evolution 

of the global Organism (of life on Earth) and world culture as a whole. 

Applying the “method of essential metaphor” accepted in the Biocosmological 

approach – a reason is to place herein the comparative table of Sorokin’s and the 

Biocosmological exploratory approaches. 

 

 

 

 

 

 

 

 

 

                                                 
1
 This method is defined and characterized in the recent author’s work (Khroutski 2011). 
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Table 2.  
Metaphorical comparison of the Biocosmological approach 

with the cyclic dynamic theory of Pitirim Sorokin. 

 

In the theory of P.A. 

Sorokin (three 

main types of 

sociocultural 

supersystems) 

In physiological metaphor In the Biocosmological 

approach 

Sensate 

 

Sleep aimless (chaotic, ruled by chance) 

processes of organic regeneration, growth, 

restoration and emergence of the new life 

potentials and ‘technologies’ 

 

AntiKosmism 

(Humanistics) 

 

 

Integral 

 

Fundamental (axial) well-being vitality (of 

homeostatic essence) and which is the basis 

for the cyclic dynamic Transitions from 

one pole to the domination of another pole 

(Awakening, or the transition from 

Wakefulness to Sleep) 

 

 

AKosmism 

(Holistics) 

 

Ideational 

 

Awake goal-driven (Kosmist, based on the 

inherent purposeful self-actualizing) 

activity 

 

RealKosmism  

(Realistics) 

 

 

Yet in the first half of the 20
th

 century, Pitirim Sorokin substantiated and 

claimed “the crisis of a Sensate culture, now in its overripe stage, the culture that has 

dominated the Western World during the last five centuries. It is also the crisis of a 

contractual (capitalistic) society associated with it.” (Sorokin 2010:622). Thus, 

automatically (due to the “immanent causality”), the beginning of (actual need for) 

the transitional (intermediate – Integral) cycle-age has emerged. Naturally, this will 

be (is) the other civilization(s) able of revealing and developing its own (inherent) 

civilizational potentials – to lead the world culture to the opposite (contrary to the 

Sensate) pole of the world civilizational evolution. 

In the fourteenth century, as Sorokin stated, the re-emergence of singularism 

was followed by a recession of universalism and integralism, and it was “in complete 

accordance with the rising tide of the Sensate culture and its cultural variables” 

(Sorokin 2010:349). Accordingly, as it follows from the above – we currently 

(already for a century, due to Sorokin’s theory) must contemplate the booming 

artifacts of culture(s) which are Integralist by nature and thus oppose the modern 

Sensate cultural order. This is precisely the alternative and natural emergence of the 

self-evolving Integral supersystem of sociocultural (civilizational) development (its 

local and global forms), which ultimately are aimed at the natural 

(macro)evolutionary Integralist shift. 
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In our (cosmological) approach – these are the natural (cultural and scientific) 

manifestations of RealKosmism (Aristotle’s scientific Organicism) which patterns are 

combined with the Sensate means in forming the contemporary Integral(ist) 

sociocultural supersystem. In a physiological metaphor, this is a (long awaited) cycle 

of Awakening – transition (in the cultural, cosmological) relation – from Dualist to 

Integralist bases and type of mentality in cultural activities, i.e. by advancing the 

appropriate (inherent) cosmological foundations and using equally the patterns 

(conceptual constructions) from both poles of mental activity – Plato’s (Dualist and 

Anthropocentric) and Aristotle’s (Naturalist and Organicist – AnthropoKosmist). 

However, although evident in the global life, still, in a scholarly medium – these 

(RealKosmist and Integralist) signs are practically invisible. Therefore, not 

surprisingly, Sorokin’s powerful civilizational theory of dynamic cyclic Triadologic 

essence – so far is factually beyond the attention of contemporary scholarly 

community. What could be the reason? 

Applying again the essential metaphor, we can get the knowledge from 

physiology that the cycle of Sleep (in the whole Bio-rhythm) is the realm of Immune 

system dominance. This dominance refers to the entire triad (triune natural 

interrelation) of polar IS-Immune System and CNS-Central Nervous System; and the 

intermediate integral ES-Endocrine System. Thus, of long standing, if not to 

empower (offer the possibility to) CNS, for its natural dynamic-cyclic arousal (during 

Awakening) and dominance (during the natural Functionalist Awake-activity) – and 

in its true-natural interrelation with the ES – then, in principle, the IS will inevitably 

monopolize the rule and control over the whole organism, i.e., in our case – over the 

cultural mankind (Noosphere) and the whole life on Earth (Biosphere). In medicine, 

this type of pathology is defined as chronic immunopathologic diseases (like systemic 

lupus erythematosus, in rheumatology). As it is well known, this type of diseases has 

a very poor prognosis (wherein recovery is impossible in principle), i.e. this kind of 

pathological process inevitably ends in death of the organism (in our case – in death 

of humanity).  

Therefore, the greater significance belongs to the third proposed approach that is 

expected to be capable of the resolute acceptance of the Bipolar and Triadic – cyclic 

dynamic – essence of sociocultural processes; and, thus taking into consideration the 

Biocosmological (neo-Aristotelian – of the Naturalist Organicism) foundations as its 

essential constituents. Substantially, it has the special importance. Third approach’s 

significance lies in the fact that it uses the knowledge of Eastern philosophies (as 

Taoism, Buddhism, Confucianism, Shinto and the like), which are naturally holistic 

and thus form the essential basis for the successful organization of Integralist 

sociocultural systems.  

During the First ISCSC-Conference in Salzburg Pitirim Sorokin spoke of the 

historical transition from Ideational to Sensate culture, which has become the culture 

that dominated in world history for the past 500 years. Contemporarily, however, as 

he concluded: “Sensate culture is necessarily yielding to a new Integral socio-cultural 

order” (Palencia-Roth 2011:411). In this, essentially, Sorokin emphasized: “the 
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creative centers of the world are shifting from Europe and North America to Central 

and South America, to India, China, and Japan, and perhaps Russia.” (Ibid.)  

Thus, taking in mind the historical epoch of the European Renaissance, we can 

speak now about the essential phase of ‘Asian Awakening’ in establishing the 

Integralist era in the contemporary world culture. In any case, however, without the 

study and rehabilitation of Aristotle’s pole of scientific Organicism (Biocosmology), 

we are unable to realize the true rational constructions of Integralist knowledge, 

which has the intermediate position between (and integral relation to) the two poles 

of scholarly knowledge. Thus, Aristotle (and his Naturalist Organicism) is not less 

actual today (in the 21st century) than in the 17th century or 12th century, or 4th 

century BC, or – presently for the fruitful development of the great potentials of 

Eastern holistic philosophical systems (as “ultimate principles” and “culture 

mentalities”).  

 

Conclusion 

One of the important conclusions reached at the First ISCSC-conference in 

Salzburg, was “exactly the problems that are on the agenda of history and that their 

scientific comprehension is perhaps the most important task of today’s and the 

future’s social sciences” (Palencia-Roth 2011:114). Essentially, the scholarly 

Triadology that is proposed, substantiated and developed in this work – is the reliable 

base for the realization of this urgent task. The gist is, as it was shown in the work – 

“renewal of civilizations” is the Renewal of the T-SCSS (due to the Natural 

Organicist – dynamic cyclic – Order); i.e. renewal of the type of its “ultimate 

realities” (foundational basic principles), thus – renewal of the respective type of 

cosmology. 

Summarily, modern civilizational crises are the man-made crises which causes 

are reducible to the contemporary ‘cosmological insufficiency’ (present-day inability 

of the science to rehabilitate, develop and follow the Organicist laws of Nature 

(Biocosmos), primarily to rehabilitate the significance of Aristotle’s philosophical 

(super)system of scientific Organicism and develop the realistic basic principles –  of 

the inherent Changeability (Immanent causality and Teleodriven evolution), 

Bipolarity, Triadicity, Dynamic Cyclicity (Spiral evolutionary development), 

Heterogeneity and the Hierarchical pattern of the natural world, etc. These Natural 

Organicist principles embrace the entire multiplicity of life forms, including the 

civilizational (equally of global evolution) processes. 

The natural world is one, and, naturally – the science is one. At the same time, 

inasmuch as sociocultural reality is Triadic and Triadologic – science equally is 

Triadic and Triadologic. Rather, contemporary science is Triune, i.e. scholarly 

endeavors are realizable in the Three autonomic, synchronously active forms (in the 

Biocosmological Association’s practice and P.Sorokin’s notions: 

Sensate/AntiKosmist; Ideational/RealKosmist; and Integral/AKosmist). The Triune 

formula is advanced of their significance for the resolution of contemporary actual 
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issues: 50-(Positivist/Sensate) /10-(Organicist/Ideational) /40-(Integralist/Integral), in 

tote – 100% (Khroutski 2013).  

In the general course, the Integralist development of Asian holistic philosophical 

systems (which are the natural resource for the contemporary building of the 

Integralist world) is the great potential and main direction of scholarly endeavors (in 

the work it is characterized as the “third” science-oriented civilizational approach). A 

cornerstone moment, likewise, is that precisely civilizationists (inasmuch as this field 

of knowledge is basically built on the Organicist principles) – can push forward the 

Triadologic Organicist (neo-Aristotelian – Biocosmological) principles and 

substantiate them in the general scholarly sphere of cultural knowledge. 

Essentially, scholars (civilizationists) are evidently responsible for providing 

politicians and public figures with reliable and scholarly sufficient information (and 

which is true in the scientific meaning, regardless of the political preferences, 

because our Nature is the one and coherent). This information cannot but include the 

principles of the naturally Triadologic essence of life (sociocultural) processes and 

their (conscious) safe and favourable development. 

As the main conclusion we can say that Pitirim A. Sorokin has discovered (in 

the sociocultural sphere) that the World (Kosmos) and its sociocultural evolution 

basically is driven ‘from within’ (by the inherent causes – “immanent causality”), and 

not ‘from without’. Still, however, the foundations of our modern (of the 21st-

century) scholarly activity refer to the opposite (of the 17th-century) foundational 

idealistic principles of Dualism and Anthropocentrism (and its mathematical 

physicalism), thus placing Sorokin's essential scientific Organicism (and its 

cornerstone “immanent causality”) beyond the scope of modern scholarly sense of 

concern and attention. Under such conditions (of civilizationists’ and other scholars’ 

persisting inability to see the realistic causing factors of civilizational development), 

crises-conflicts-clashes-wars are inevitable. The time is, therefore, to draw correct – 

Realistic – conclusions and proceed to doing right things. 
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ELEMENTARY PARTICLES AS SIGNS 
 

Leonardo CHIATTI
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ABSTRACT. C.S. Peirce’s semiotic approach admits the possibility of natural signic 

systems. This article explores the possible connection between the concept of 

elementary particle and the irreducible relations of Peircean semiotics. The 

potentialities and the limitations of a semiotic vision of elementary physical processes 

are addressed. 

KEYWORDS: Elementary particles, Peircean semiotics, hylozoism, synechism, 

causa formalis, poiesis 

 

 

 

Introduction 
We examined the poietic self-creation process (so-called “bootstrap”) of 

minimal clusters of physical properties (the “elementary particles”) in an earlier work 

(Chiatti, 2012). We described the correspondence between these clusters and special 

finite geometries, classified as type I and type II graphs. 

In this article we present a transformation that naturally converts these graphs 

into graphs of the N-adic relations (N = 1,2,3) of Peircean semiotics, also known as 

Rhemata. Rhemata derived from type I and II bootstrap graphs can be 

naturally unified; thus a graphic sign (which we call “glyph”) is associated with each 

physical elementary particle (lepton, meson or baryon). A glyph may be interpreted as 

the scheme of a symmetry breaking cascade which yields a particular kind of particle 

starting from the same undifferentiated and unnamed original state (the Void). 

Conversely, it can also be interpreted as a series of restored symmetries which reverts 

a specific particle to the original and archaic Void. 

There are two dichotomous variables relating to the identification of elementary 

fermions (quarks and leptons) that are not defined by glyph topology: one of these 

defines whether the fermion is a particle or antiparticle and the other determines the 

sign of its weak isospin. Elementary fermions are created as pairs of opposite values 

of these two variables, from gauge quanta of electroweak interaction. The existence 

of gluons “confined” in hadrons is theoretically possible as well. The systematics of 

fundamental interactions (except gravity) is thus univocally defined.  

According to Beil and Ketner (Beil and Ketner, 2004, 2006), Feynman diagrams 

where elementary fermions exchange a boson are interpreted as relations of mutual 

signification of those fermions. However, this signification process applies 

exclusively to the dichotomous variables mentioned above. 

                                                 
1
 Medical Physics Laboratory, Viterbo ITALY 
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This set of results shows that although Peircean semiotics provide formal tools 

that are useful for understanding elementary particles (worthy of further 

investigation), the nature of the latter does not seem to be captured in a “horizontal” 

paradigm of mutual signification. The underlying structure is that of a poietic process 

correlating the Void and particles according to a generative order. This refers to the 

pre-Socratic doctrine of the Cosmic Fire, and suggests a modern form of hylozoism. 

This paper is structured as follows. Bootstrap graphs are introduced in Section 1 

and their conversion to N-adic relations (N = 1,2,3) is illustrated. Glyphs are 

introduced and their meaning is analysed in Section 2. The Conclusions provide a 

philosophical evaluation of the results. 

 

1. Bootstrap graphs 
Consider a quantum system associated with the ket: 

 

 |ψ> = |ψ1> + |ψ2>,      <ψ1|ψ2> = 0 

 

which is subject to the discontinuous variation (quantum leap) |ψ> → |ψ1> at a given 

instant in time. Whatever the agent causing the jump, its mode of action is completely 

described in fully formal terms, such as the action of the projector |ψ1><ψ1| on the 

ket. And yet, the agent cannot be “mechanical” by nature (such that its action is a 

necessary consequence of external constraints) as it is capable of making a choice 

between two possible projectors that implement the jump: |ψ1><ψ1| e |ψ2><ψ2|. It is a 

well known fact that this choice is free and essentially unpredictable within the limits 

of ket statistics. Quantum discontinuity requires us to acknowledge Nature's 

creativity and spontaneity at least at the level of its elementary constituents [Peirce's 

tychism; Zuccaro, 2014].  

The next question after the initial trauma is as follows: is the creation and 

annihilation of particles, observed daily in our research equipments or in cosmic rays, 

essentially characterized by this spontaneity? In other words, can this spontaneity be 

partially captured in a sufficiently powerful formal description to justify the 

systematics of the observed particles and their interactions? 

We tried to develop such an approach in a previous paper (Chiatti, 2012). 

Without going into details, suffice it to say that we identified a correspondence 

between particle systematics and some forms generated by the poietic process of their 

manifestation [which we call “bootstrap” in honour of a prior historic attempt in this 

direction (Chew, 1979)]. These forms are represented by three graphs that take on a 

different meaning depending on whether they refer to the poiesis of elementary 

fermions (quarks and leptons) or complete physical particles (leptons, mesons, 

baryons). In the first case, the graphs are called type I, in the second case, type II. 

Topologically, the graphs of the two classes are the same and only their interpretation 

changes. 
Fig. 1 displays the three “bootstrap graphs” α, β and γ; their interpretations as 

graphs of type I (column 2) and type II (column 3) in terms of the currently accepted 
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systematics of elementary particles are reported in Table 1.  

   

     

 

 

 

 

 

 

  

 

                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Figure 1. Bootstrap graphs 

 

Bootstrap graphs have one, two or three horizontal “planes” consisting of triangles. 

The vertices of each triangle are then joined by vertical “towers”. 

Type I graphs correspond to fundamental fermions (quarks and leptons) of three 

distinct generations. These are not physical particles observable in free space, except 

for leptons. We merely state here that each tower can be in one of two states and the 

complex of these states defines the flavour of the particle and, in the case of quarks, 

the colour, whereas the number of planes determines its generation. Type I graphs do 

not distinguish between particles and antiparticles; e.g. both electrons and positrons 

are associated with the same graph (α). 

Type II graphs correspond to combinations of elementary fermions which are 

physically observable particles: leptons, mesons and baryons.  

 

α 

β 

γ 
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Table 1. 

 

Interpretation of bootstrap graphs 

 

graph Type I Type II 

α 

 

First generation basic 

fermions (e,u,d,ν1) and 

their antiparticles 

 

Leptons 

Antileptons 

β 

 

Second generation basic 

fermions (μ,c,s,ν2) and 

their antiparticles 

 

Mesons 

γ 

 

Third generation basic 

fermions (τ,t,b,ν3) and 

their antiparticles 

 

Baryons 

Antibaryons 

 

The vertices of the same tower are the elementary fermions constituting the 

physical particle: one for a lepton, two for a meson, and three for a baryon 

respectively. The vertices of a triangle are the colour (anticolour) states of a single 

elementary constituent fermion (antifermion). The total colour is always white. All 

colour states of the physical particle are present simultaneously in the graph. 

Now we want to describe a particular geometric transformation of the three 

graphs α, β and γ. The first step of the transformation is to collapse the three towers 

of each graph into a single tower, identifying the vertices of the same triangle. The 

result is shown in Fig.2. In type I graphs the identification of the vertices of the same 

triangle means that the towers are no longer distinct by their state. It loses any 

information on colour and flavour of the elementary fermion; the only information 

remains on the generation of membership, represented by the number of the planes 

and then of survived vertices.  

In type II graphs, different colour/anticolour internal states are no longer 

distinct; the outcome is the loss of distinction between particle and antiparticle. 

Step two consists of applying to each surviving vertex the extreme of an open 

line (Fig. 3). In step three, the remaining vertices are collapsed, i.e. identified. The 

result is displayed in Fig.4. 

The effect of this identification is that the information on the number of original 

planes is moved from the vertices (which disappear) to the open lines. In the case of 

type I graphs this means that the number of open lines determines the generation of 

the elementary fermion. In the case of type II graphs on the other hand, the number of 
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open lines instead represents the type of physical particle: lepton, meson, baryon.  

The three graphs α, β and γ transformed thus represent  respectively  the monad, 

the dyad and the triad of Peirce's semiotics, i.e. the three fundamental N-adic 

relations with N = 1,2,3. We now consider their meaning. 

A proposition regarding a single object such as “the glove is white” provides an 

example of a monadic relation. This relationship can be generalized by generalizing 

the object and thereby obtaining “... is white”. In the diagram of Figure 4 the general 

subject “...” is represented through the open line (loose end in Peirce's terminology), 

while the predicate “is white” is represented by the point.  

Let us pass to the dyadic relation. Consider any proposition regarding two 

objects, such as “Mary is the sister of John”. Generalizing objects, we get the abstract 

relationship “... is the sister of ...” In the diagram of Figure 4 the two undefined 

objects “...” are indicated by the two loose ends, while the brotherhood relationship is 

represented by the point. 

 
 

Figure 2. Bootstrap graphs after the collapse of towers 

 
 

Figure 3. Bootstrap graphs after the collapse of towers and the application  

of external lines departing from vertices 

.     α β γ 

β γ α 
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Figure 4. The same of Fig.2, after the collapse of vertices.  

Monadic, dyadic and triadic graphs of Peirce's theory are derived. 

 

We now consider the triadic relationship. Consider a statement regarding three 

objects, such as “Mary gave the book to John”. The generalized form of this 

proposition is “... gave the ... to ... “ Again, the three undefined objects are 

represented by the three lines in the diagram of Figure 4, while the relation 

manifested in giving the book is represented by the point.  

The interpretation of transformed bootstrap graphs in terms of Peircean 

diagrams (Rhemata) is quite clear: the loose ends represent the original triangles, and 

the point is the self-duality relationship between them. In metaphorical terms, we 

could say that the point includes the power of spontaneity, which structures itself in 

the relation expressed by the diagram. The point is part of the diagram and yet it 

transcends it; we return to this important feature below. 

Two Rhemata can be combined (bonded in Peirce's terminology) joining two of 

their loose ends, and then identifying the points. It can thus be shown that combining 

a monad and a dyad yields a monad; two dyads yield a dyad, a monad and a triad 

yield a dyad, and so on. 

There are two important principles regarding Rhemata, established by Peirce 

and more rigorously substantiated recently (Herzberger, 1981; Ketner, 1986; Burch, 

1991), which are relevant here. 

 

Reduction Principle: no genuine triadic relation can be reduced to 

collections composed only of dyadic relations. Conversely, there is 

no collection of dyadic relations which will be sufficient to 

construct a genuine triadic relation. 

 

Completeness Principle: All genuine relations of greater 

complexity than three (tetrads and above) can be constructed from 

triadic relations only. 

 

The structure of the self-duality relation between triangles, represented by the 

points of our Rhemata, makes the reduction principle self-evident. As a particular 

consequence related to type II graphs, this principle does not allow baryons to be 

decomposed into mesons, or to build baryons from mesons. This impossibility is 

clearly expressed by the conservation of the baryon number in particle physics, which 

to this day turns out to be a valid law without exception. 

β 

γ 

α 
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In the specific case of our Rhemata, self-duality does not allow graphs of higher 

order than three, thus the principle of completeness is not applicable in our context 

even though it is valid. We will, however, refer to it in the next Section, when we face 

the problem of interactions. 

 

2. Glyphs 
Representation by means of monads, dyads and triads has an advantage over 

bootstrap graphs, because it allows the unification of type I and II graphs. Recall that 

in Rhemata derived from type II graphs each loose end is a triangle of the original 

graph. On the other hand, the vertices of this triangle are the different colour states of 

the same fundamental fermion, which is represented by a type I graph. We can thus 

tie the loose ends of a type II Rhemata with the vertices of type I Rhemata of their 

corresponding fundamental fermions. The result is a graphic symbol specific to each 

elementary physical particle (lepton, meson, baryon). We call this symbol “glyph”. 

Fig.5 shows the glyphs of some elementary particles. 

 
Figure 5. Glyphs of electron, meson u s and baryon usb. 

 

anti-s u 

e
-
 

s 

u 

b 
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For clarity, the vertices of the original type II Rhemata are represented by large 

circles, while the vertices of additional type I Rhemata are represented by smaller 

circles. Clearly, every glyph has a single “big” vertex and may contain one or more 

“small” vertices. The symbol of the corresponding fundamental fermion is indicated 

next to the latter. This symbol contains information that is not contained in the 

topology of the glyph, because it was suppressed during the identification of the 

vertices of the bootstrap graphs. This information is related to two dichotomous 

variables: the weak isospin sign of the relevant elementary fermion and the answer to 

the issue of whether it is a particle or an antiparticle. All the remaining information is 

represented in the topology of the glyph. 

The vertices of a glyph have the same meaning that they had in the original 

Rhemata: they represent the power of creation (poiesis). The relationship between the 

largest vertex and minor vertices within a glyph is defined by the fact that the former 

creates the latter, which in turn create the loose ends that define the generation of the 

associated elementary fermion. 

A glyph can be interpreted thus, going from the big vertex towards peripheral 

points, like a cascade of breaking symmetries. An undifferentiated original Void (the 

big vertex) is fragmented into a number of branches; following one means having 

determined whether we are referring to a lepton – in which case the branch is the only 

one to get out of the big vertex – or a quark within a hadron. By following the branch, 

we reach a small vertex which branches off into one, two or three open lines; that 

fermion's generation is determined thus. We now specify the weak isospin of the 

fermion and whether it is a fermion or antifermion; the topology of the glyph does not 

specify this additional information, which is expressed by the fermion's symbol. 

Thus, the glyph is the map of successive differentiations/specifications (breaking 

symmetries) which lead to a specific elementary particle as a finished product from 

the original Void. 

The glyph can also be read in reverse order, proceeding from any peripheral 

point towards the large vertex at the centre. It then becomes a map of a series of 

removed distinctions (restored symmetries) which lead back to the original Void from 

which the specific particle under consideration emerged. 

Clearly, the only information not contained in the topology of the glyph relates 

to opposites (positive weak isospin, negative weak isospin) and (fermion, 

antifermion). It is interesting to note that gauge bosons of electroweak interaction 

create exactly these pairs of opposites, as seen in the Feynman diagrams shown in 

Fig. 6. All the systematics of electroweak elementary couplings can be obtained by 

crossing these diagrams, as shown in Figure 7. 

In fact, any information regarding the colour of the quarks belonging to a 

hadron has been removed in the generation of the glyphs. Colour is also generated in 

colour/anticolour pairs from the specific gauge bosons known as gluons. Thus gauge 

interactions provide information (dichotomous for electroweak interactions, 

trichotomous for colours) which is not specified in the topology of the glyph. Beil 

and Ketner give an interpretation of elementary interaction vertices in terms of 
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Peirce's semiotics (Beil and Ketner 2004, 2006) based on this approach. 

According to this interpretation, an elementary vertex as shown in Figure 7 

(please note that Feynman diagrams of couplings between elementary fermions and 

gauge bosons are all ternary) is a process of signification. During this process an 

Object (an incoming electron in Fig.7) is associated with a Representamen (outgoing 

electron) by an Interpretant (the photon). Beil and Ketner's proposal is characterised 

by the fact that the non-topological information required for the specification of a 

fermion is given by the Interpretamen in a signification process where gauge bosons 

appear as the Interpretant. The completeness principle then ensures that all complex 

interactions (Feynman diagrams of order greater than one) are represented as bonding 

of “elementary” significations. This statement is known to apply in the context of 

quantum field theory. Indeed, any Feynman graph of any order can be obtained by 

combining elementary ternary graphs like the one shown in Figure 7. 

 
Figure 6. Examples of creation of particle-antiparticle pairs (top)  

and of pairs of particles having opposite values of weak isospin (down).  

The time is directed from the left to the right. 

 
Figure 7. Example of crossed coupling. The time goes from left to right. 
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It is interesting to note that in this description, the spatiotemporal order emerges 

simultaneously with the ordinary diachronic causality associated with the 

interactions. Indeed, the glyph is clearly the graphical representation of the creation 

(going from the big vertex towards peripheral points) or the annihilation (going in the 

opposite direction) operator of the field associated with the particle. The big vertex, 

taken individually, is out of space, time and causality; it is the same for all glyphs in 

the sense that all the particles emerge from the same vertex and return to it. The 

appearance (disappearance) of an outgoing line from the big vertex refers to the 

creation (annihilation) of a field quantum at a given instant in time. The temporal 

order appears at this point.  

We reach a small vertex along the line which represents the appearance 

(disappearance) of an elementary fermion with its full complement of spatial 

coordinates referring to that moment. A lepton has one set of these coordinates, a 

meson has two, a baryon has three
1
. The spatial order emerges at this point and at this 

point the nature of the spatialised object (quark or lepton) is specified based on the 

interactions it takes part in, in the newly emerging spatiotemporal order, i.e. 

diachronic causality emerges at this point, everting in spacetime the properties 

(colour, weak isospin, particle versus antiparticle) already defined in the process of 

formative causation. 

Beil and Ketner (Beil and Ketner, 2006) associate the interactions to the action 

of projectors, i.e. they actually refer to real interactions, i.e. “quantum leaps” like the 

one described at the beginning of Section 2. Elementary particles are thus the links of 

a network whose nodes are quantum leaps. This network, i.e. the physical world, is 

thus the representation fragmented in space-time of a single, timeless and spaceless 

Archè from which the particles emerge and to which they return. It is a particularly 

radical representation of Peirce's synechism (Beil and Ketner, 2006; Zuccaro, 2014) 

which refers in some way to the classical inheritance.  

 

Conclusions 
Based on the results in this paper, we conclude that particle physics undoubtedly 

presents some important aspects of a semiotic nature. In particular, the identification 

of gauge interactions between elementary fermions with Peircean signification 

processes proposed in the pioneering work by Beil and Ketner seems correct. 

However, in our opinion, the results presented do not imply that the essence of the 

physical world is determined in a diachronic and “horizontal” process of mutual 

signification of elementary processes. The problem lies in the fact that mutual 

signification is performed by gauge bosons exchanged from elementary fermions and 

only relates to specific features of the latter (weak isospin sign and particle versus 

antiparticle nature). The remaining information is made explicit in structures such as 

glyphs which, as schemes of action of the creative power of a primordial Void, are 

                                                 
1
  This suggests the existence of a distinctive fundamental length of elementary particles, which 

constitutes an upper limit of the distances of the elementary fermions associated with the same 

glyph. From an experimental point of view, this length should be of the order of 10
-13

 cm.  
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evidently archetypal by nature. Moreover, the same dichotomous variables defined by 

signification provide information present in the original bootstrap graphs which has 

merely been concealed in the transition to Rhemata and then to glyphs.  

The mutual signification of elementary processes should therefore be considered 

in the broader context of poiesis, as its phase or step. The semiotic approach does not 

resume known issues of quantum field theory in a language more appropriate to the 

prevailing fashion of “complexity”; it makes the “vertical” origin of the elementary 

constituents of matter explicit. Thus, a glyph provides descriptive but also generative 

order associated with the process of manifestation in or de-manifestation from the 

physical world. The glyph is exactly the pattern of this synchronic, vertical 

process connecting that which is manifest to that which is unmanifested. 

Thus, signification does not exhaust the process of existence, but is a part of it. It 

is a part of the incessant, inextinguishable Cosmic Fire, which constitutes its essence 

and inner Life, in its most complex and evolute forms as well as in the tiniest 

granules of matter. 
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PROSPECTS OF THE SEMIOTIC CONCEPT  

IN MODERN SCIENCE 
 

Igor A. LANTSEV 
 

Afterword to the article of Leonardo CHIATTI  

“Elementary particles as signs” 
 

 

 

As a radical alternative to quantum field theory (QFT) of C.S. Chu, the original 

bootstrap idea was limited only by the analysis of the strong interaction. In the 

previous work
1
, this principle has been reformulated thus becoming a useful addition 

to QFT. Basic states in QFT were systematized. A new concept of bootstrap in 

elementary particle physics was proposed which is fully compatible with the 

formalism of quantum field theory (QFT). In this context the fundamental problems 

of New Physics: emergence of space-time and the spectrum of elementary particles 

were discussed. This approach enables to describe the emergence of spatial-temporal 

sequence of events, thereby the structure of basic spectrum states (elementary 

particles) become derived from these events. 

In this sense, introducing to readers the little-known approach (for professionals 

involved in elementary particle physics) – the work of L.Chiatti is really actual, for it 

represents the scientific tools which is applicable on different structural levels of 

matter. Moreover, due to the increasing interest to studying and using of the bootstrap 

processes in various fields of human life, there is a problem of their formalization, 

classificational determination and detailed analysis. This work is one of the initial 

steps in direction for solving this problem, so it has good prospects for further 

research in this direction. 

In bootstrap philosophy, the Universe is a net of interconnected events ... The 

integer (whole) is primary, and if we accept the dynamics of this integer, we can 

deduce properties of the parts and their relationships. There are no “fundamental 

building bricks” in nature, no absolutely elementary particles with properties that 

cannot be already explained. In the bootstrap paradigm the process is thought as the 

primary category, and any observed structure is a manifestation of the underlying 

process. 

That is an interesting point for modern fundamental physics – the study of the 

relationship of Feynman diagrams with the processes that are considered by author. 

Feynman diagrams combine the mechanism (visual designation of the process, 

formation of the structure), the formalism (the ability to calculate the process 

amplitude on a graphic image), and the possibility of the selection of dominant 

                                                 
1
 Chiatti L. (2012). Bootstrapping the QFT, a new road to the elementary particles spectrum; EJTP 

9 (27): pp.33-48. 
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processes based on the location of singularities of the process amplitude. 

As a selection criterion for semiotic processes in elementary particles formation 

– the principle of simplicity (beauty) is used. Beauty criterion in the Newtonian 

interpretation - economy and simplicity, as much in substantiation as in achieving the 

final results – historically is reduced to a smaller number of bases. Precisely this 

principle is realized by the author in his substantiation of the proposed approach. 

Another advantage of the author’s method is its visualization. Herein, the words 

of Galileo Galilei (1623) are relevant: “Philosophy is written in this grand book, I 

mean the universe, which stands continually open to our gaze. But it cannot be 

understood unless one first learns to comprehend the language and comprehend the 

characters in which it is written. It is written in the language of mathematics, and its 

characters are triangles, circles, and other geometric figures, without which it is 

humanly impossible to understand a single word of it; without these, one is 

wandering about in a dark labyrinth.”
1
 

The undoubted advantage of L.Chiatti’s approach is a large degree of 

commonality of semiotic concepts applicable at different structural levels of matter 

including structurogenesis and biosynthesis. In turn, the latter relates to the generality 

of the noogenesis laws. As it is known, the mathematical model of genetic texts 

(codes) is realized. They all have a common origin and common features that can be 

represented as a tree. Interestingly, the comparison reveals a complete similarity of 

‘tree’ languages and genetic ‘texts’. Languages of the world are like branches of a 

tree, they have a common root. Mathematician and linguist Noam Chomsky proved 

that all languages have the universal grammar (i.e. common basic characteristics). 

These and other facts have allowed linguists to create a universal mathematical model 

of human language, which is similar to a tree. On the other hand, the fractal approach 

likewise is used in elementary particle physics. In this way, authors N.V. Kosinov and 

V.I. Garbaruk demonstrate in their work “Genetic code structure of matter in the 

universe”
2
 – the existence of a single algebraic recursive algorithm by which fractal 

structure of the proton and deuteron, hydrogen and deuterium realize their activities. 

An important property of fractal structures and processes is that a small part of 

the fractal contains information about all the fractal. “One in all, and all in one.” 

Philosophical theses reflect the principles of unity, holographicity and self-replication 

in the emergence of primordial world, “one creates two, two gives birth to three, three 

gives birth to everything else.” A proposal is to use Fractals are a new tool in the 

scholarly cognition of the actual world. A proposal is to use to use relatively simple 

metaphysical models based on the principles of different levels, including dyads, 

triads, tetrads, octaves, fractals, “as the letters-words-texts” – for achieving the 

modelling and structuring knowledge of complex physical processes.  

From the perspective of Aristotle’s philosophy the work considers in the issues 

of movement in the forms of origination and destruction (genesis kai phthora). 

                                                 
1
 Cited from: Piccolino, Marco and Wade, Nicholas J. (2014). Galileo's Visions: Piercing the 

Spheres of the Heavens by Eye and Mind. Oxford, Oxford University Press. P. 178. 
2
  See the website: http://www.inventors.ru/index.asp?mode=2823 
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Physical structures – systems of their interrelations and structurogenesis – are 

secondary in such a relational worldview. 

Significantly, inasmuch as the development of the author’s subject matter is 

consistent with the goals and scope of the Biocosmological Association – a strong 

recommendation (and wishes) to the author is to continue the work in this research 

field, thus developing the issues and carrying out new articles for the journal 

“Biocosmology – neo-Aristotelism”. 
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ПЕРСПЕКТИВЫ СЕМИОТИЧЕСКОЙ КОНЦЕПЦИИ  

В СОВРЕМЕННОЙ НАУКЕ 

 
Игорь А. ЛАНЦЕВ 

 
Послесловие к статье Леонардо ЧИАТТИ  

«Элементарные частицы как знаки» 

 

 

 

Оригинальная идея бутстрапа как радикальная альтернатива квантовой теории 

поля (КТП), предложенная Джеффри Чу (1964)
1
, ограничивалась только 

анализом сильного взаимодействия. В предшествующей работе
2
, этот принцип 

был переформулирован таким образом, что стал полезным дополнением КТП. 

Была осуществлена систематика базовых состояний в КТП. Предложена новая 

концепция бутстрапа в физике элементарных частиц, которая полностью 

совместима с формализмом квантовой теории поля (КТП). В данном контексте 

обсуждались фундаментальные проблемы Новой физики: появление 

пространства-времени и спектр элементарных частиц. Такой подход дает 

возможность описания возникновения пространственно-временной 

последовательности событий и, как следствие, структуры спектра базовых 

состояний (элементарные частицы) становятся производными от этих событий. 

В этом плане, знакомя читателей с малоизвестным для специалистов, 

занимающихся физикой элементарных частиц, подходом, обозначая 

универсальный инструментарий, применимый на различных структурных 

уровнях материи, работа L. Chiatti является актуальной. Более того, в связи с 

ростом интереса к изучению и использованию бутстрап-процессов в самых 

различных областях человеческой деятельности встает проблема их 

формализации, определения классификации и детального анализа. Настоящая 

работа – лишь один из начальных шагов в направлении решения данной 

проблемы, потому имеет хорошие перспективы продолжения исследований в 

этом направлении.  

В философии бутстрапа Вселенная рассматривается как сеть 

взаимосвязанных событий... Целое первично, и если принимать динамику 

целого, то, в принципе, можно вывести из нее свойства частей и их 

взаимосвязи. В природе не существуют "фундаментальных кирпичиков", то 

есть абсолютно элементарных частиц, со свойствами, которые уже не 

поддаются объяснению. В парадигме бутстрапа процесс мыслится как 

                                                 
1
 Chew, Geoffrey (1964). Nuclear Democracy and Bootstrapping Dynamics; in Maurice Jacob and 

Chew, Strong Interaction Physics: A Lecture Note Volume; New York, Benjamin; pp. 103–152. 
2
 Chiatti L. (2012). Bootstrapping the QFT, a new road to the elementary particles spectrum; EJTP 

9 (27), pp.33–48. 
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первичная категория, и любая наблюдаемая структура есть проявление 

лежащего в ее основе процесса. 

Интересным для современной фундаментальной физики моментом 

является взаимосвязь рассматриваемых автором процессов с фейнмановскими 

диаграммами. Фейнмановские диаграммы соединяют в себе и механизм 

(наглядное обозначение процесса, формирования структуры) и формализм 

(возможность расчета амплитуды процесса по графическому изображению), и 

возможность отбора доминирующих процессов по положению особенностей 

амплитуды процесса. 

В качестве критерия отбора семиотических процессов в формировании 

элементарных частиц используется принцип простоты (красоты). Критерий 

красоты в ньютоновской трактовке – экономия и простота, как в 

доказательствах, так и в конечных результатах – исторически сводится к 

меньшему числу оснований. Этот принцип и реализован в идеологическом 

обосновании предлагаемого автором подхода. 

Другим достоинством авторского метода является его наглядность. И здесь 

уместно привести слова Г. Галилея. “Вся наука записана в этой великой книге – 

я имею ввиду Вселенную, которая всегда открыта для нас, но которую нельзя 

понять, не научившись понимать язык, на котором она написана. А написана 

она на языке математики, и ее буквами являются треугольники, окружности, 

другие геометрические фигуры, без которых человеку невозможно разобрать ни 

единого слова, без них он подобен блуждающему во тьме.” (Г.Галилей, 1623 г.).  

Несомненным преимуществом рассматриваемого в работе подхода 

является большая степень общности семиотической концепции, применимой на 

различных структурных уровнях материи в т.ч. в структурогенезе, биосинтезе, 

что свидетельствует об общности законов ноогенеза. Известно, что существует 

математическая модель генетических текстов (кодов). Все они имеют общее 

происхождение и общие черты, которые можно изобразить в виде дерева. 

Интересно, что сравнение обнаруживает полное сходство деревьев языков и 

генетических текстов. Языки мира подобны ветвям дерева, т. е. имеют общий 

корень. Математик-лингвист Ноам Хомский доказал, что грамматики всех 

языков универсальны (имеют общие стратегические черты). Эти и другие 

факты позволили лингвистам создать универсальную математическую модель 

человеческих языков, которая оказалась похожей на дерево. С другой стороны, 

фрактальный подход начинают использовать и в физике элементарных частиц. 

Так в работе «Генетический код строения вещества во Вселенной» авторов 

Н.В.Косинова и В.И.Гарбарука1 показано существование единого рекурсивного 

алгебраического алгоритма, по которому действуют фрактальные структуры 

протона и дейтрона, водорода и дейтерия. 

Важным свойством фрактальных структур и процессов является то, что 

небольшая часть фрактала содержит информацию обо всем фрактале. «Одно во 

всём и всё в одном». Философские тезисы, отражающие единство и 
                                                 
1
 См. их электронную публикацию – http://www.sciteclibrary.ru/texsts/rus/stat/st377.htm 
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голографичность, свойство саморепликации в появлении мира из первоосновы: 

"одно рождает два, два рождает три, три рождает все остальное". Фракталы 

становятся новым инструментом познания мира. Для моделирования и 

структуризации знаний о сложных физических процессах предлагается 

использовать относительно простые метафизические модели, основанные на 

принципах разных уровней, в том числе диадный, триадный, тетрадный, 

октавный, фрактальный, как «буквы-слова-тексты». 

С точки зрения философии Аристотеля работа рассматривает движение в 

форме возникновения и уничтожения (genesis kai phthora). Физические 

структуры (системы отношений) (структурогенез) в таком реляционном 

миропонимании являются вторичными. 

Существенно, что, поскольку развитие авторской тематики эффективно 

согласуется с целями и областью деятельности Биокосмологической 

ассоциации – можно убедительно рекомендовать автору продолжить работу (и 

пожелать успехов) в этом научном направлении, тем самым развивая свою 

исследовательскую деятельность и подготавливая  новые работы для журнала 

«Биокосмология – нео-Аристотелизм». 
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THE MUDDLING CONCEPT OF TELEOLOGY 
  

Vuokko JARVA
1
  

 

 

ABSTRACT. In this article I study the problematic concept of teleology, taking 

Aristotle’s theory as my point of departure. After more than two thousand years of 

theological discourse about a creator God, teleology has again been brought into 

focus in the natural sciences. I bypass the theological phase and study those more 

recent theories that have similarities to, but also deviate from, Aristotelian teleology. 

Charles Darwin’s theory of natural selection has generated a lively dispute, but some 

prominent scientists have recently claimed that he re-invented teleology in its non-

intentional form, like Aristotle’s. More recently a more restricted view of teleology 

was presented in cybernetics of Norbert Wiener. Then I comment on non-intentional 

teleology as it has appeared recently in biology, especially in Francois Jacob’s 

tinkering Universe allegory. With regard to the extension of teleology to the study of 

cosmology, I study Erich Jantsch’s self-organizing Universe and Lee Smolin’s theory 

of reproduction of Universes. I conclude by commenting that theories of open-ended 

teleological evolution thus imply open-ended futures, which we are able to influence.  

KEYWORDS: teleology, non-intentional teleology, final cause, cybernetics, 

information, feedback, open-ended evolution, change, learning beings, transcendence 
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Introduction
1 

Since Heraclitus, the most widely accepted principle in science has been that 

everything is changing. This means that entities are capable both of being changed by 

external influences and/or of changing by their own initiative, naturally. The former 

has been discussed in terms of causation and chance. The latter has been discussed as 

the ‘final cause’ of Aristotle, and recently as ‘self-organization’ (Jantsch 1975, 1980) 

or, in the case of living beings, ‘autopoiesis’ (Maturana and Varela 1980). 

An enlightening example of the millennia-long lively dispute about the ‘prime 

mover’ – an  entity that cannot be moved but is able to move other entities – is the 

correspondence between Charles Darwin and American botanist Asa Gray. In the 

wake of the publication of Darwin’s ‘On the Origin of Species’, Gray published 

several articles defending Darwin’s views on natural selection against adversary 

reviewers. Gray simplifies the problem as being between two opposite alternatives – 

design versus chance – being the cause of change, and does not see Darwin’s theory 

of natural variation and selection to create a third alternative. Gray discusses natural 

selection in terms of ‘necessity’, where natural selection interferes with an original 

design, and wants Darwin to accept the view of God’s intelligent design, which he 

equates with the concept of ‘final cause’ (Gray 1888:135,138,139). 

Darwin, however, was not willing to take such a clear stand for theism. He 

wrote to Gray: 

 

Yesterday I read over with care the third Article;f5 & it seems to me, as 

before, admirable. But I grieve to say that I cannot honestly go as far as you 

do about Design. I am conscious that I am in an utterly hopeless muddle. I 

cannot think that the world, as we see it, is the result of chance; & yet I 

cannot look at each separate thing as the result of Design. . . . Again I say I 

am, & shall ever remain, in a hopeless muddle. (Darwin 1860: n.p.) 

 

But the concept of final cause is not so simple, if traced back to Aristotle, who 

discussed it extensively. 

 

1. ARISTOTLE ON FINAL CAUSE 

The term teleology was coined by German philosopher Christian Wolff in the 

seventeenth century for the study of final causation. It is now widely accepted as 

describing goal-oriented behavior, and has already experienced new interpretations, 

as in cybernetics. (Glaserfeld 1990:128) 

Aristotle posed the problem of teleology in terms of final cause. Aristotle was a 

practical man. He started his studies on simple, well-known phenomena, and only 

later drew generalizations about more enigmatic ones. Therefore it is no wonder that 

                                                 
1
 Internet files often do not have specific page numbers, and I use expression n.p.(no page). If the 

year of the source is not given, I mark it as: n.d. (no date). If the name of the author is not given, I 

mark it as n.a.(no author). 
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he discussed ‘Nature’ – which we might call ‘Universe’ or ‘Cosmos’ – in analogical 

terms of human action. 

 
Now surely as in intelligent action, so in nature; and as in nature, so it is in 

each action, if nothing interferes. Now intelligent action is for the sake of an 

end; therefore the nature of things also is so. (Aristotle Physics II, Part 

8:n.p.) 

 

For him this was only analogy; he did not sign on to the idea of intelligent 

design as the cause of natural phenomena. He admitted, that there had to be an 

original prime mover, which started movement in Nature. The prime mover itself was 

God, unmovable, complete and good. (Aristotle, Metaphysics, Book XII, Part 7:n.p.) 

In his thinking, the prime mover only kicked what existed into movement, and 

after that, the movement of entities follows certain principles. At the same time, from 

the Biocosmological point of view (Khroutski 2013), Aristotle’s Nous is essentially 

the attractor, i.e. not merely a pushing ruler but the Cosmist Centre of Attractivity – 

for all the actual things and their inherent teleodriven causes (forces).
1
 At any rate, 

the Movement is the basic mode of change, the other two being change of quantity 

and quality. Aristotle divided existence into human made artifacts and natural 

entities, 

 
which may cause a change in themselves in virtue of a concomitant attribute 

– it lies in the things themselves (but not in virtue of what they are). 'Nature' 

then is what has been stated. Things ‘have a nature’ which have a principle 

of this kind. Each of them is a substance; for it is a subject, and nature 

always implies a subject in which it inheres. (Aristotle Physics, Book II, 

Part 1:n.p.) 

 

Here Aristotle distinguishes ‘nature’ and ‘substance’, in which it inheres, but 

also that existing substance is a precondition, without which nature cannot exist. The 

term ‘nature’ has, in his view, two meanings. The first is matter, the substance of 

entities that have, in themselves, the principle of motion or change. The other is that 

nature is the form of the entity. 

 
The form indeed is ‘nature’ rather than the matter; for a thing is more 

properly said to be what it is when it has attained to fulfillment than when it 

exists potentially. (Aristotle Physics, Book II, Part 1:n.p.) 

 

The entity has realized its fulfillment when it has developed to its complete 

form. The final cause exists in all entities as a potential, primary to actualization in 

                                                 
1
 For me Aristotle’s difficult concept of Nous or intellect as natural property of Cosmos can be 

understood through the concepts of information, control, learning and evolution, which are 

discussed later on in this article. 
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real world. Change, however, is not intentional, guided by some intentional being, but 

originated from the nature of each entity as what would today be called self-

organization or autopoiesis. 

In Aristotle’s thinking, a cause has to be previous to a change. He divides causes 

into four types: 

 

 the material reason is substance or material of which matter is made. 

Thus all entities have their characteristic way of changing: a thing could not 

become something which was not natural to it. 

 the formal reason or essence, which is a model of how matter should be. 

Thus, for all entities there is a kind of essence which is expressed as the 

form of the matter.  

 the initial reason. The third of Aristotle’s causes, the immediate reason 

of change, efficient cause, falls in this category. It has been the most 

accepted idea in science even later on: causation by a former mover or 

event. 

 the final reason, which is the purpose or end result directing the change. 

In all entities there is a natural tendency to develop into a state which is 

good for the entity, a completed form. This was the final state towards 

which all entities were striving. (Aristotle, Physics, Book II, Part 3:n.p.) 

 

Aristotle agreed that chance could also be the cause of natural events, but he did 

not consider it focal, and left it out from his classification of causes. (Aristotle, 

Physics, Book II, Part 4:n.p.) 

Aristotle considered that, if there was an external cause to the change of an 

entity, the two entities then had to be in contact, in which the mover is also changed. 

The causation for the two entities thus has a reciprocal or circular character. 

(Aristotle, Physics, Book III, Part 2:n.p.) 

Aristotle thus makes distinctions: 

• between substance (content) and form, which are both necessary for change. 

This principle was named hylomorphism in the 19
th

 century. (Manning 2014: 2)  

• between initial (efficient) reason and final reason; the initial reason is the 

immediate mover, but the final reason guides how and in which direction the 

change happens. 

All the four causes are present in all events, which change entities either 

internally, change their position in time-space, or change their relations to other 

entities. The first two, substance and form, are more like limitations of change. The 

third is external cause. But the fourth is predominant; Aristotle emphasizes that 

nature works for the sake of something, and not just coincidentally.  

Aristotle did not give a final answer to the problem which bothered both Darwin 

and Gray: the origin of variation in nature. He only explained why existing entities 

change as they change. He also accepted the idea that many beings remain 

incomplete instead of having completed their drive toward perfection. He gave 

special status to animate beings, which he considered to have senses, to be able to 
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recognize alterations both in their status and in the environment, and even to have 

consciousness. 

 

2. DID CHARLES DARWIN RE-INVENT TELEOLOGY? 

Teleology was, however, thrown out through the back door of science, at latest 

by the time of Isaac Newton’s clockwork Universe. But it has stalked back on several 

frontiers of science. 

James G. Lennox, historian of the philosophy of science, defends the view that 

Charles Darwin re-invented teleology in biology.  

 
The concept of selection permits the extension of the teleology of domestic 

breeding into the natural domain, without the need of conscious design. As 

in domestic selection, the good served by a variation continues to be 

causally relevant to its increasing frequency, or continued presence, in a 

population – but the causal mechanism, and the locus of goodness, shifts. 

(Lennox 1993:417) 

 

Biologist and philosopher Francisco J. Ayala (2007) entitled one article 

“Darwin’s Greatest Discovery: Design without designer”. In it he also argues that 

Darwin had a teleological view of biological evolution. 

 
Darwin accepted that organisms are ‘designed’ for certain purposes, that is, 

that they are functionally organized. Organisms are adapted to certain ways 

of life, and their parts are adapted to perform certain functions . . . But 

Darwin went on to provide a natural explanation of the design. The 

seemingly purposeful aspects of living beings could now be explained, like 

the phenomena of the inanimate world, by the methods of science, as the 

result of natural laws manifested in natural processes. (Ayala 2007:8567–

8568) 

 

According to Charles Darwin’s son Francis, Darwin himself agreed with the 

teleological view (Darwin, F. 1887:308, op.cit. Lennox 1993:409). But among his 

successors there has been lively debate about whether Darwin rejected or accepted 

the idea of teleology. I that debate, however, teleology was understood as intentional 

action of the creator God: if the intelligent creator was not accepted as the source of 

teleological causation, the view was considered non-teleological. (Lennox 1993) 

What causes confusion is the ambiguous use of the term ‘design’. It has been 

used to refer both to the action of an intelligent creator and to the final result of the 

design process. In the quotation above, Ayala uses quotation marks to indicate that 

the term ‘designed’ is not exactly accurate to describe the character of organisms. He 

specifies that organisms “are functionally organized”, and concludes that Darwin 

provided a natural explanation for ‘design’.  
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One novelty in Darwin’s teleological thinking was that he changed the focus 

from being solely on the biological organism itself to studying its relationship and its 

adaptation to its environment. 

Another thing foreshadowed by the dispute about Darwin and teleology: his 

natural selection theory moved the emphasis from the classification of living beings 

to the study of change, events, processes, and connections, to evolution. This 

happened nearly a century before cybernetics and systems theory brought the idea of 

evolution back into many branches of science. 

 

3. TELEOLOGICAL BEHAVIOR OF SYSTEMS  

The article “Behavior, Purpose and Teleology”, by Arturo Rosenblueth, Norbert 

Wiener and Julian Bigelow, is deemed the first public forum to have presented the 

principles later given the name cybernetics. It was published in Philosophy of 

Science, 10(1943), pp. 18–24. Here my source is an offprint published on the internet 

page Principia Cybernetica Web.  

The authors introduce what they call a behavioristic approach to the study of 

systems. The emphasis is on studying the output of a system, and the relationship of 

the output to the input. Output is defined as any change the system produces in its 

environment or any modification within the system itself that can be detected 

externally. Input is any external influence that changes the system. (Rosenblueth et al 

1943:1) 

Their focus is on the energy the system itself produces or has stored, which is 

involved in a specific reaction. Thus their object of study is the active behavior of the 

system. The writers divide active systems into two classes: purposeful and 

purposeless. Purposeful systems are directed toward attaining a goal, while 

purposeless systems are not. Their interest is in active purposeful systems. They 

define the Aristotelian final state as follows: 

 
a definite correlation in time or in space with respect to another object or 

event. (Rosenblueth et al 1943:1) 

 

Their view differs from Aristotle’s in that they do not see the “final cause” to be 

a necessary, determined cause, but they do presuppose that this kind of system has 

volition, a choice of purpose. 

  
The basis of the concept of purpose is the awareness of voluntary activity. 

Now, the purpose of voluntary acts is not a matter of arbitrary interpretation 

but a physiological fact. When we perform a voluntary action what we 

select voluntarily is a specific purpose, not a specific movement. 

(Rosenblueth et al 1943:1) 

 

Aristotle did not speak directly about information. Rosenblueth, Wiener and 

Bigelow instead made information a focal concept in their theory. They stated that 

not only were animate beings able to sense information about their behavior and its 
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results, but some machines could do that too. The concept of servo-mechanism was 

coined exactly to describe machines having ability to sense and control their 

behavior. This means that a teleological system requires a special control mechanism 

that is able to receive information and control system behavior. Information received 

about the activities of the system and its results was named feedback. (Rosenblueth et 

al 1943:2) 

Their theory is more limited than Aristotelian teleology: they consider as 

teleological systems only those that are capable of using continuous feedback. A 

system also has to be able to apply received feedback, to learn. The study of such 

systems was later named cybernetics by Norbert Wiener. They also created a kind of 

hierarchy of teleological systems: more primitive ones cannot predict the behavior of 

their environment, but more advanced ones can. Because their thinking is restricted to 

a natural, scientific approach, they call this ability extrapolative. 

The hierarchy is then formed, so that each more advanced system has the 

abilities of lower ones plus something more.  

 

Figure 1. Rosenblueth-Wiener-Bigelow (1943:3) –  

Classification of system behavior 

 

4. NORBERT WIENER AND CYBERNETIC SYSTEMS 

Wiener implicitly agreed with Aristotle regarding the first two reasons, 

substance and form. In his theory, the ‘order of things’, mediated and changed by 
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(Source: Rosenblueth et al 1943:3) 



67 

 

 
 

BIOCOSMOLOGY – NEO-ARISTOTELISM 
 

 

Vol. 4, Nos. 1 & 2, 

Winter/Spring 2014 

 

utilization of information, was decisive in the movement of systems, and consisted of 

unified change of order/form and substance, hylomorphism.  

Regarding the second two reasons for change, his theory includes the possibility 

of choice in controlling an entity’s behavior and its surroundings. Wiener’s 

cybernetic causality is then typically teleological, but it differs from Aristotelian 

general teleology because it has an intermediate variable, choice, which manifests 

itself as decision-making. Decision-making is not only a characteristic of human 

beings, but encompasses all learning beings, from living beings to teleological 

machines. To exercise choice, cybernetic systems have special control mechanisms. 

They consist of sensors or senses to receive information and units capable of 

interpreting information to control the behavior of the system. Wiener considers 

messages themselves to be a form of pattern or organization, information being the 

touchstone of organization. (Wiener 1961, 1989) 

 
It is my thesis that the physical functioning of the living individual and the 

operation of some of the newer communication machines are precisely 

parallel in their analogous attempts to control entropy through feedback. 

Both of them have sensory receptors as one stage in their cycle of 

operation: that is, in both of them there exists a special apparatus for 

collecting information from the outer world at low energy levels, and for 

making it available in the operation of the individual or of the machine. In 

both cases these external messages are not taken neat, but through the 

internal transforming powers of the apparatus, whether it be alive or dead. 

The information is then turned into a new form available for the further 

stages of performance. In both the animal and the machine this performance 

is made to be effective on the outer world. In both of them, their performed 

action on the outer world, and not merely their intended action, is reported 

back to the central regulatory apparatus. (Wiener 1989:26–27) 

 

Wiener based his theory on the most general level of the presupposition that 

Universe is, according to the second law of thermodynamics, proceeding towards 

complete entropy, ‘heat death’, but there are enclaves where learning beings strive 

towards better order, ‘negentropy’ or ‘syntropy’. Also humans as learning beings can 

thus intentionally try to create more order. Wiener repeats the idea of heat death 

several times, but it seems only a backdrop upon which his concepts of information, 

order, control and communication can be projected. (Wiener 1989:8,12) 

Wiener’s cybernetics is more restricted than Aristotle’s general teleology; 

Wiener studies only intentional teleological systems, not non-intentional natural 

processes. Action can be directed toward parts of the system, toward the system as a 

whole, and/or toward its environment. In addition to intentional action, unintended 

events and processes can also happen which are caused by the inner dynamics of the 

system, resulting from the self-organization of the parts or the whole.  
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The ability to control system behavior and act teleologically leads to the 

phenomenon of emergence, the birth of new kind of wholes that can be more 

complex and more self-controlling than earlier ones. 

Self-organization is natural in all cybernetic systems. They direct their action 

toward goals, but the results of their action may not necessarily fulfill those goals, but 

do something else. However, cybernetic systems have the ability to learn and change 

their behavior – with the help of feedback – to be better at achieving goals. They are 

not perfect. 

Thus a cybernetic system as a whole is an open system, which has control units 

able to utilize information as feedback loops in its internal change and its influence 

on the environment. Single elements can move themselves, or a group of elements, or 

the whole. These movements constitute change, which can be either intended or 

unintended. The change occurs as events and processes, when the process is more or 

less continuous movement toward a goal. 

 

 
Figure 2. A general description of a cybernetic system 

 

Cybernetic systems undoubtedly belong to the teleological sphere. But not all 

systems are cybernetic. The preconditions of being cybernetic are: 

 internal goal-seeking behavior, intentional teleology, 

 implemented by control mechanisms able to sense and control system 

behavior using feedback, and 
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 openness to influences coming from outside. 

What makes cybernetic systems imperfect is caused by limitations in either the 

substance or form of the system, by internal mistakes in exercising control, or by 

obstacles caused by the system’s environment. Even if the dominant factor in the 

change of cybernetic systems is their ability to control their behavior, they do not 

exist in a vacuum, but are open to influences coming from their environment. But the 

environment does not influence them mechanically; they are able to transform 

incoming influences and adjust their behavior. They are able to learn. Biological 

organisms are the archetype: they follow a genetic program, but are able to learn. 

 

5. BIOLOGY AND NON-INTENTIONAL TELEOLOGY 

Natural non-intentional teleology produces, not design, but ‘functional 

organization’. Allen McNeill refers to Andrew Woodfields’ (1976) view that all 

teleological descriptions can be compressed as the expression “x happens in order 

to/for y outcome.” (McNeill 2011:n.p.). So the results of teleological processes are, in 

biology, functional parts of organisms. They serve specified functions, participating 

in the survival and reproduction of the whole organism. There has, however, been  a 

shift of emphasis in evolutionary biology. Aristotle's definition of the final cause as 

the “good” of an individual entity has been extended to cover the good of the species. 

The good, the well-being, of an individual organism has lost its focal importance. 

There does not seem to be much disagreement among biologists about survival 

and reproduction as the ultimate final causes, which the functional parts of the 

organism serve (Ayala 2007:8569).  

There is, however, disagreement on what initiates variations which are then 

tested by natural selection. Nobelist Jacques Monod (1973:120–121) posits the 

permanence of species and calls phenomena that bring changes to this straight line 

accident. Monod’s idea about the conservativeness of life is based on the 

improbability of gene change. To confirm this, Monod gives examples of some 

species that have remained unchanged for millions of years. (Monod 1973) 

Monod’s partner in winning the Nobel Prize, Francois Jacob, presents a different 

view: 

 
The appearance of new organisms is a result of a long competition with 

each other conflicting life processes – it is a result of fighting powers, it is a 

result of the conflict between the organism and its surroundings. In this 

process, however, the organism itself has the floor first. (Jacob 1972:182) 

 

Jacob defends the view that the organism itself can be the cause of change. If 

life itself is conservative, the source of change must come from outside. That 

hypothesis, however, does not take into consideration one central step in the 

evolutionary process: sexual reproduction. The reproduction of organisms is based on 

a genetic program which is able to produce an organism similar to the parent 
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organism — but not exact copy. Sexual reproduction produces new organisms from 

the interaction of two genetic programs. (Jacob 1972:328) 

Sexual reproduction causes change as invention, emergence, to become the rule; 

it is no longer an exception. The creation of an organism with new qualities can be 

explained through the process of reproduction itself, and a source of variation outside 

the organism is not needed for explanation. Sexual reproduction becomes the main 

evolutionary force. Of course this does not mean that genetic mutation disappears; 

rather, it loses its central importance. 

Biologist Allen McNeill lists fifty processes that produce variation, and random 

mutation is only one of them. Most of them are neither random nor mutations. He 

divides these ‘engines of variation’ into 11 subclasses of which only one is random 

mutation, and one is influence of the environment; others involve the organism’s 

internal self-organization. (McNeill 2007:n.p.)  

 

5.1 Francois Jacob’s tinkering Nature 

The idea of transcendence, the ability of life to exceed itself, is strongly stressed 

by, among others, Huxley (1970), Dobzhansky (1971) and Jacob (1972, 1977). 

Dobzhansky says: “The reaching of a new dimension or level is in any case the 

critical point of evolution history.” (Dobzhansky 1971:57–58). Jacob writes: 

 
Natural selection is the result of two constraints imposed on every living 

organism: (i) the requirement for reproduction, which is fulfilled through 

genetic mechanisms carefully adjusted by special devices such as mutation, 

recombination, and sex to produce organisms similar, but not identical, to 

their parents; and (ii) the requirement for a permanent interaction with the 

environment because living beings are what thermodynamicists call open 

systems and persist only by a constant flux of matter, energy, and 

information. (Jacob 1977, 1163) 

 

What then is evolution if not continuous directedness towards a perfect goal? 

Francois Jacob argued strongly against the perfection of evolution. He points to 

Darwin, who in his view repeatedly emphasized the imperfectness of evolution. 

(Jacob 1977:1163) 

Apparently, even if evolution is non-intentional, human activities provide useful 

analogies. Aristotle compared the activity of nature to an artisan. Jacob compares 

evolution with tinkering, the creative use of the materials available to create 

something which gets its form during the process, not as the result of an earlier plan 

or design: during the process the tinkerer finds the potentials of the available 

materials and utilizes some of them. (Jacob 1977: 1163–1164) 

In Jacob’s view first comes the inventive and creative process of producing a 

novelty, transcendence. The results of tinkering are then tested by natural selection, 

which finally shows which of the results of an imperfect creation serve the survival 

and reproductive capacity of the species. Jacob thus describes a process of evolution: 

the emergence of novelties. McNeill's 50+ processes that cause the creation of 
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novelties give more exact information about how it really happens. There also is a 

connection to the theory of cybernetics: all organisms are cybernetic systems, able to 

sense information, learn, and use it to control the behavior of the organism. But there 

remains still the problem of general teleology, the problem of the directedness of 

evolution. Jacob has as answer: 

 
Evolution does not produce novelties from scratch. It works on what 

already exists, either transforming a system to give it new functions or 

combining several systems to produce a more elaborate one. (Jacob 

1977:1164) 

 

He describes ‘tinkerer’ as nature, which indicates that the cause of change is 

internal to the organism, not external. In this he agrees with Aristotle. He also adds 

something interesting to the theory of natural selection: he discusses it in terms of 

opportunity to choose. 

 
As Simpson (4) pointed out, the interplay of local opportunities – physical, 

ecological, and constitutional – produces a net historical opportunity which 

in turn determines how genetic opportunities will be exploited. It is this net 

historical opportunity that mainly controls the direction and pace of 

adaptive evolution. (Jacob 1977:1166) 

 

Biological evolution has, in his view, a more general teleological aspect than 

only survival and reproduction of individual organisms and species; it has a tendency 

to create more elaborate systems.  

 

6. IS THE UNIVERSE’S EVOLUTION TELEOLOGICAL? 

As has been discussed above, non-intentional processes in biology can today 

also be counted as teleological. But phenomena which do not belong to living beings 

and, as cybernetics has shown, to teleological artifacts – are they then teleological? 

The idea of an asymmetrical arrow of time was a fairly late invention. It had 

been implicitly present in Charles Darwin’s theory of evolution and in Lord Kelvin’s 

and Rudolf Clausius’ (among others’) studies on regularities in thermodynamics. 

British astronomer Arthur Eddington invented the term; he had noticed that there was 

a one-way-only direction of natural events. (Price 2010:1)  

Here it is important that there can neither be time without space, nor any space 

without time, the relationality principle. But there is a third thing which was revealed 

by relativity theory: the center of gravity moved from absolute time and space to 

events.  Bertrand Russell characterizes the change brought by relativity theory by 

commenting that the world represented to us by relativity theory more concerns 

events than ‘beings’. (Russell 1960:174) 

Thus Einsteinian physics led back to what Aristotle had already stated about the 

relationship of time and change. Philosopher Bradley Dowden comments that 

Aristotle held “time is the measure of change”, but not change itself. 
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In developing his views about time, Aristotle advocated what is now 

referred to as the relational theory when he said, “there is no time apart 

from change….” (Physics, chapter 11). In addition, Aristotle said time is 

not discrete or atomistic but “is continuous…. In respect of size there is no 

minimum; for every line is divided ad infinitum. Hence it is so with time” 

(Physics, chapter 11). (Dowden 2013:n.p.) 

 

The core of these observations is that space, time, entities and change form 

wholes. Below I comment upon some theories which deal with the Universe as a 

whole, and have developed the concept of teleology further. All the following 

theories are based on the asymmetry of time, the concept of open ended evolution, 

and internally caused self-organization of entities. 

 

6.1. Erich Jantsch’s self-organizing Universe 

A general and courageous view of self-organization is Erich Jantsch’s theory of 

the self-organizing universe. His theory unifies the self-organization of the whole of 

the Universe, its non-living entities, organisms, human development, human 

communities and even consciousness. Here I comment only on the parts dealing with 

the non-living Universe, but one must remember that, in his view, there is interaction 

among all the entities of the Universe. Living beings also influence non-living ones, 

as James Lovelock (Lovelock and Epton 1975; Lovelock 1979) has described in his 

Gaia theory. 

Originally astrophysicist Erich Jantsch based his theory of the self-organizing 

Universe on Ilya Prigogine’s concept of dissipative systems, systems that are far from 

thermodynamic balance. 

In Jantsch’s theory, all the systems of the Universe which are connected to their 

environment are open systems; thus, they are able to exchange energy and matter 

with their surroundings, and are capable of change. Transitions are irreversible; thus, 

they break the time symmetry between past and future. (Jantsch 1980:27) 

Jantsch bases his idea of self-organization on the principle that systems develop 

because of the dialectical tension of order and disorder in them. Order stabilizes a 

practice, which is broken by disorder when order has reached a defined level. Thus 

his work belongs in the family of non-intentional teleology theories, but also in the 

family of dialectical theories. His theory holds teleology to be the directedness of the 

unified self-organization of the Universe toward more complex and more organized 

units. (Jantsch 1975,1980) 

 
The central aspects of the emerging paradigm of self-organization are: 

primo, a specific macroscopic dynamics of process systems; secunda, 

continuous exchange and thereby co-evolution with the environment, and 

tertia, self-transcendence, the evolution of evolutionary processes. (Jantsch 

1980:9) 
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Jantsch accepted the hypothesis of a big bang as the beginning of the Universe. 

After that beginning, systems developed through decombination and decoupling. At 

some level even more complicated systems appeared that were able to maintain their 

state and reproduce: life emerged. Life started to influence non-living matter and 

these two aspects of existence have since then been developed by interaction. This 

view of the evolution of the Universe embedded the concept of information. 

Jantsch also subscribes to the ideas of choice and learning: 

 
Evolution, at least in the domain of the living, is essentially a learning 

process. A more subtle view of self-organization dynamics recognizes the 

degrees of freedom available to the system for the self-determination of its 

own evolution and for the finding of its temporary optimal stability under 

given starting conditions (Nicolis and Prigogine, 1977; Eigen and Schuster, 

1977/78). Evolution is open not only with respect to its products, but also to 

the rules of the game it develops. The result of this openness is the self-

transcendence of evolution in a “metaevolution”, the evolution of 

evolutionary mechanisms and principles. (Jantsch 1980:7–8) 

 

Jantsch’s self-organizing Universe strongly defends the view that the whole 

Universe is not evolving toward more entropy, but toward more organization. This 

happens through recurring spatial and temporal symmetry-breaks. The arrow of time 

does not lead toward heat death, but toward more specific and more elaborate 

systems – as Francois Jacob stated regarding biology. In Jantsch’s view, even the 

open-ended Universe is teleological. 

 

6.2. Lee Smolin and the reproduction of the Universes 

The uniqueness of the Universe has until recently been a central doctrine both in 

physics and in religion. Modern physics has transformed this concept such that the 

beginning of the Universe was a big bang. But physics does not tell us what came 

before the big bang, which did not have an external designer, but the big bang was a 

property of the Universe itself. It is not clear whether physicists think that there is an 

absolute end to the Universe, but at least there is a partial analogy to fate of a star: it 

expands, then collapses. A collapse happens as well when all the stars close to a black 

hole fall into it. 

Recently the uniqueness of the Universe has been questioned by physicists 

Roger Penrose, Vahe Gurzadyan and Lee Smolin. Based on their observations  on 

background radiation, they suggest the theory that the Universe goes through 

recurring cycles of development. (Gurzadyan and Penrose 2010; Penrose 2010) 

Penrose and Gurzadyan base their view of a cyclic Universe strictly on 

observations in physics. Lee Smolin goes further and takes a more philosophical 

point of view. He agrees with the idea of a Multiverse as a temporal process: one 

Universe is born from a Big Bang, but its development reaches a certain phase and it 

collapses into black hole, which again gives birth to new Universe. There is more 

than one black hole, so there can also be parallel Universes. Thus the Universes 
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reproduce through black holes, and in that process create variation. (Smolin 2006, 

2013a, 2013b) 

What is specific in Smolin’s theory is that the development of Universes follows 

the procedure of natural selection. This process is both creative and restrictive. Even 

the so-called laws of nature can change during the natural selection process. His 

theory is based on relativity and relationality; a solid background, unmovable entities, 

and unchanging relationships do not exist. He claims that this was the greatest 

invention of both Darwin and Einstein as compared to earlier theories in biology and 

physics. (Smolin 2006) 

Thus Smolin confirms temporal asymmetry in the case of a single Universe, but 

he does not take a stand with regard to the entire process of the Multiverse. In 

accepting natural selection, however, he accepts the idea of non-intentional teleology 

in the case of a single Universe.  

 

7. WHAT THEN WOULD BE NON-TELEOLOGICAL? 

Aristotle’s concept of final cause was a blanket principle embracing all the 

entities in the Universe. He accepted that the imperfection of the teleological process 

meant that it would not always result in a perfect, completed entity fulfilling all of its 

potential. The main categories of non-teleological events can be classified as follows: 

Chance based change. Aristotle mentioned that some changes can be caused by 

chance, even though he did not analyze them in detail. In cybernetic teleology, there 

is a lot of space for chance. Chance has actually been imported into modern science 

as statistical probability. One recent writer is Nassim Taleb, whose book The Black 

Swan: The Impact of the Highly Improbable (2007), raised a lively discussion about 

non-predictable random events. 

Mechanistic devices. Rosenblueth, Wiener and Bigelow (1943) state that 

purposeful mechanistic devices are not teleological if they cannot utilize feedback 

information about their actions. Even Newton’s clockwork Universe would belong to 

this category. 

Nature’s production of variance. Aristotle’s principle of teleology has been 

confirmed in biology as DNA and RNA genetic codes, which control the 

development of living beings. DNA and RNA are, however, like Jacob’s tinkerer: 

they do not guarantee the perfection of the final result.  

 

Conclusion 

In this article I have reviewed the concept of teleology, taking as my point of 

departure Aristotle’s theory of general teleology. I have chosen Charles Darwin and 

Norbert Wiener as pace-setters for the modern concept of teleology. Non-intentional 

teleology has been enriched by natural selection, information, and internal control 

mechanisms of living beings and – according to some pioneers of cosmology – even 

all of the Universe. 

For all practical purposes of human action, the main conclusion is that teleology 

has been accepted as a general principle of evolution by prominent forerunners of 
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modern biology and cosmology. New modes of teleology are, however, non-

intentional and open ended, which means that there is no pre-written manuscript, and 

that evolution follows the imperfect, ‘tinkering’ principle. Emergence of novelties is 

the first step, which is then followed by natural selection. In this view, the future is 

open, and it is possible to influence it by human action. 

At the same time, Aristotle’s original “general teleology” (and its rehabilitation) 

which establishes the primary significance of the naturalist inherent teleodriven 

causes – is another grand purpose (and direct aim for futurologists) for contemporary 

humankind activity and cultural scholarly development (including our contributions 

to the scholarly endeavors of the Biocosmological Association). 
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THE PHILOSOPHICAL VALUE OF THE CHINESE  

EXPERIENCE OF NATURAL HISTORY
1
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 IN THE PERSPECTIVE OF NEO-ARISTOTELISM  

 
Xiaoting LIU
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ABSTRACT. From the perspective of knowledge-type theory, the dominant 

morphology of human knowledge can be classified into three categories: (1) natural 

history knowledge (ancient times), (2) mathematical science knowledge (modern 

times) and (3) Science, Technology and Society knowledge (STS-k) which is 

characteristic for contemporary era. Natural history knowledge insists on holism and 

organicism. Mathematical science emphasizes the accuracy of experimental data and 

the stringency of logic. STS-k as a transdisciplinary knowledge-type stresses a 

constructive principle. The evolution of these three knowledge-types directly 

concerns the understanding of philosophy and the destiny of different philosophies. 

Philosophy is an old learning, and it possesses the characteristics of natural history. 

Due to the influence of modern mathematical science, contemporary philosophy has 

become the metaphysics of epistemology, which is deviated from its original nature. 

The contemporary rise of STS-k provided the basic conditions for philosophy`s 

recuperation of the basic principles of natural history knowledge and the growth of 

their practical application. China is a great nation which cultivates the tradition of 

natural history knowledge. Classical Chinese philosophy possesses its basic 

principles which are characterized by practicality, embodied character, and which 

include collective cognitive and ethical approaches. They all are unique in human 

history and have special significance. Therefore, we can as reconsider the value of 

Chinese philosophy, as reconstruct (at least, interpret) the other contemporary 

philosophies of mankind in the perspective of natural history knowledge. 

KEYWORDS: philosophy; Chinese praxis philosophy; natural history knowledge; 

mathematical science; Science, Technology and Society knowledge (STS-k) 

 

 

 

 

                                                 
1
 “Natural history” or “natural history knowledge” is used in the work in the meaning of the type 

and body of knowledge (to a great extent of naturalist essence) that contains the approaches of 

cognition and the knowing itself of natural facts and laws. This is firstly the methodology of 

cognition and type of knowledge, but the body of knowledge as well, which is assimilated (during 

historical development) in written records and human (societal) experience, and which essentially 

includes the use of systematic forms and philosophical explanations of natural causes. 
2
 College of Philosophy and Sociology, Beijing Normal University, Beijing, CHINA. 
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Introduction 

The method of morphology was shifted to the field of social science in the 20
th
 

century. The concepts of social formation, ideology and culture formation have 

evolved (Halbwachs, 2005:3–12), and knowledge form (type) is also a product of this 

movement. Using the method of morphology, French philosopher Michel Foucault 

set up a genealogy, and proposed his famous theory of Episteme (knowledge-type 

theory) [Foucault, 2001:2]. This theory holds that the discussion about the whole of 

human knowledge, precisely in the knowledge-type theory sense, is more normal 

(although unusual) than a traditional discussion. In the perspective of knowledge-type 

theory, the dominating morphology of human knowledge can be distributed into three 

categories: (1) natural history knowledge (ancient times), (2) mathematical science 

knowledge (modern times) and (3) Science, Technology and Society knowledge 

(STS-k) in contemporary era (Liu 2012:35–39). From the perspective of 

Aristotelism
1
, the transition and development of these types of culture directly 

influences not only the understanding of philosophy but also concerns the destiny of 

different philosophies. In this approach, natural history knowledge has a profound 

significance. 

 

1. The natural history tradition of human knowledge  

Literally, Natural History allows us to identify many things, which leads humans 

to “know more names of birds, animals and plants”, as Confucius said (Confucius, 

2006:268). Westerners call it Natural History ; in Chinese, it is called the history of 

nature (Zi-Ran Shi, ”自然史”) or physiography (Zi-Ran Zhi,”自然志” or Bo-Wu 

Zhi, ”博物志”), which means the macroscopic observation and classification of 

nature, including aspects of modern academic disciplines, such as astronomy, 

geology, geography, meteorology, biology and anthropology (Liu 2012:76–99). 

According to the characteristics of production and activity of the ancients, 

Natural History (as a type of ancient knowledge) is produced mainly in the following 

aspects: (1) life experience, especially the feeling and embodied knowledge of daily 

activities; (2) labor cooperation of collective or ethnic groups; (3) the heritage of 

ancient experience; and (4) knowledge classification, which is the main target of 

natural history, wherein all kinds of knowledge are classified due to the knowledge 
                                                 
1
 The neologism “Aristotelism” is accepted in the Biocosmological Association (instead of the 

common “Aristotelianism”), signifying the direct relation to Aristotle’s original Naturalist 

Organicism. 
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genealogy. 

As nature history is founded on the most basic life experience of the ancients, it 

has many features, such as naturalness, closeness, embodiment, individuality, 

materiality and aboriginality, which are the fundamentality and roots which are 

directly related to living. Naturalness means that most knowledge of natural science 

is obtained naturally because obtaining this knowledge happens naturally with human 

survival. Closeness means that this knowledge is the knowledge that surrounded 

human, and it is practical. Embodiment means that the ancients faced an enchanting 

world, and the expression of its content was attached and emotional. As the range of 

activities of the ancients was limited, aboriginality means that the knowledge they 

gained is typical “local” knowledge with obvious local and native characteristic. In 

actuality, it is the life knowledge of the natives. The knowledge that is in accordance 

with the living habits of the locals and their social order is the wisdom of the idea that 

“Each place has its streams that flow in from all over the country”. Therefore, natural 

history is the knowledge (in according with the production of Agricultural Age) 

mainly obtained by observation. Provided that observation does not change the object 

of observation, observation obtains the information of the object naturally. As a 

result, in the view of natural history, everything has brilliancy and can represent 

itself.        

In human intellectual history, the tradition of natural history knowledge is a 

research paradigm that is much older than the current mathematical tradition and 

which for a long time occupied a leading position in the classical era. The so-called 

modern scientific revolution (associated with the names of Copernicus and Newton) 

was ultimately the subversion of the tradition of natural history knowledge (named 

the tradition of natural philosophy at that time) to the tradition of mathematical 

science. 

The following four characters of natural history knowledge deserve our 

attention:  

•First, from the onset, natural history knowledge, although being an ancient and 

primitive type of knowledge, was (and is) also the original form of general 

knowledge. In other words, all modern subjects have a long history of natural history; 

•Second, because it is essential for the practical use by people – much of the 

modern knowledge retains the characteristics of natural history. This is especially 

true for the technological practical knowledge which types need manual operation. 

Example is the clinical practice of medicine which is still a manual technology to a 

certain extent and needs experience; similar to the use of electricity and technical 

specifications, and the practice of geology and astronomy; 

•Third, as a way of thinking, natural history knowledge belongs to holism rather 

than reductionism, and organic theory rather than a mechanism, as well as pluralism 

rather than monism; 

•Fourth, due to the low level of mathematics in ancient times, most of the 

original natural history knowledge is bound together with other knowledge. 

Therefore, from the perspective of natural history knowledge, nothing in the world is 
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useless; it's like a forest, in which nothing can be abandoned casually. In various 

periods of time, the emphasis of the society will be different; therefore, knowledge 

characteristics will be systematically diverse. For example, where there is an obvious 

increase in material wealth and a generally stable social structure, the relationship 

between mankind, the environment and the ethical principles are rising as the leading 

factor, which is a basic means that form a way to the sustainable development of 

communities. 

In this way, we found that natural history knowledge (although being an ancient 

paradigm of knowledge) is not the dominant knowledge. Substantially, it is tolerant 

and honest, and it would not declare (in the name of progress) that the other types of 

knowledge are illegitimate. Natural history knowledge is an organic worldview. This 

stance and attitude encourages constructive dialogue, and it can promote 

communication and cooperation; it is a model of harmonious culture. When we 

consider the spirit of natural history knowledge as the basis of exploratory programs 

and the theory of natural world – we arrive at radically viewpoints than modern 

mathematical learning. Thus, this approach can become an important propellant for 

modern thought and dialogue. This is also essential to the complete understanding of 

the philosophy of the ages. 

 

2. Philosophy as natural history knowledge 

Philosophy is a very old knowledge, as religion and art. Philosophy experiences 

three forms of knowledge and is deeply rooted in the human tradition of natural 

history knowledge. At present, philosophy is affected by modern science, while in the 

past it had the characteristics of natural history knowledge. Mathematical science 

thrives currently by virtue of the so-called modem scientific revolution. Natural 

history knowledge has been marginalized, and it is now in a forgotten state, and such 

a situation leads us to a series of aphasia of metaphysical questions. At the same time, 

many major settled points of debate in the history of philosophy depend on an 

interpretation of the world by means of the methods and attitudes incorporated in the 

natural history knowledge. 

In late ancient Greece, philosophy was called Metaphysics (after the Physics) 

rather than Meta-mathematics (after the Mathematics). At that time, when physics 

(from Ancient Greek: φύσις physis “nature”) meant the study of nature and naturalist 

laws (natural philosophy), it continued to retain the characteristics of natural history 

knowledge. In turn, in fact, modern philosophy is deprived of the study of naturalist 

issues. 

In comparison, physics (nature) is “Many”, while mathematics is “One”. There 

was a debate between “One” and “Many” in ancient Greek Philosophy, which 

actually reflected the seed of debate between the natural history paradigm and the 

mathematical science paradigm. As a result, we can see that Aristotle is not only a 

founder of metaphysics but also a master of natural history knowledge. 

Originally, ancient mathematics and physics were separate, and strictly scientific 

train of thoughts was mainly mathematics. Until modern times, mathematics and 
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physics were combined together, forming the physics of the mathematics paradigm, 

and the modern scientific revolution took place. 

Mathematical science is the type of knowledge that is formed by processing 

experience, obtained through physics, in a mathematical way. Mathematical science 

includes various normal modern sciences. In mathematical science, the world itself is 

divided into two realms: of presentative (experiential) physical multiplicity and the 

abstract (idealistic) mathematics; generally, however, the world is turned into images 

of mathematics. The character of egocentricity in this program is too strong; therefore 

this type of knowledge has intense exclusiveness and result in a type of struggling 

culture (against nature). In modem times, it has raised tremendous struggle between 

tradition and modernization in many area of human knowledge. Due to the ascension 

of its status, mathematical science required the scientific philosophy (philosophical 

scientification). However, firstly, people must set up a foundation in epistemology for 

a philosophy that at the scientificization of philosophy. From the standpoint of 

Heidegger, such philosophy has deviated from the nature of philosophy and needs to 

be deconstructed. In contemporary times, the rise of STS-k provides the basic 

conditions for the recovery of natural philosophy that deals with natural history 

knowledge as the essential way of obtaining and using knowledge. 

Science, technology and society knowledge (STS-k) has risen abruptly for the 

persistent ailment of mathematical science. STS-k is based on the triangular region 

that consists of the science, technology and society as its endpoint (Liu 2012:35–39), 

and it emphasizes that the system that consists these three components has a new 

nature. The characteristics of the new system include three independent and 

irreconcilable endpoints that must be explained. This shows that STS-k itself is a 

multiple and composite category; each component cannot be replaced by another but 

must be mutually integrated. A fundamental trait of science, technology and society 

is to return to human nature (humanity); that is to say, science and society are 

inseparable from human existence and essence. The fundamental impact of 

government intervention on STS-k is returning of humanity, that is, science is 

inseparable from the nature of society and human existence. Its existence and use 

must take into consideration natural conditions of the practical and active human 

being.  

The development of essentially includes the constructive principles of natural 

history knowledge. STS-k development stresses symbiosis, mutual benefit and win-

win effects in axiology. It insists on the compatibility, mutual respect and praise and 

appreciation in methodology, and also emphasizes diversity of coexistence and 

respect for others in ontological dimension. All this reflects the natural history 

characteristics of the world. As the reflection and embodiment of this situation, 

philosophy should get rid of the fetter of mathematical science, return to its tradition 

of natural history knowledge and show its characters and feelings of natural history. 

Therefore, the rediscovery and return of natural history knowledge can offer not only 

some complementary explanation that is different from mathematical science, but 

equally the essential contributions to the effective activity of the contemporary 
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discipline of philosophy, and introduce new substantive philosophical principles. 

Natural history knowledge systematically deals with many philosophical problems 

and their argumentation and summarizes the ages of philosophical experience and 

knowledge. 
 

3. Chinese philosophy of praxis – as a full experience of natural history 

knowledge  

The reviving of natural history knowledge encourages us to rethink philosophy 

and the metaphysical history of many national cultures. Naturally, we focus on 

Chinese philosophy. We got used to reflect upon Chinese philosophy from the 

perspective of the mathematical philosophical tradition, from Plato to Hegel. On the 

contrary, criticism of Chinese philosophy always has the opposite direction. 

Essentially, in his Introduction of Metaphysics, Martin Heidegger argued that original 

philosophy had not serious differences with this tradition, but also had basic (more 

ancient) traditions that can be traced back to Heraclitus. Nowadays, the mission is to 

restore the natural history knowledge and its philosophy in the original sense. 

We cannot say that there is no relationship between Heidegger’s thought and 

Chinese philosophy. According to some researches from the comparative history of 

philosophy, the restorative tradition is similar to the ancient tradition of Chinese 

philosophy. Otherwise, we cannot tell why later Heidegger followed the tendency of 

Chinese philosophy. As we know, Heidegger, focused on and studied Chinese 

philosophy (from its medieval period), especially the philosophy of Laozi and 

Zhuangzi. Therefore, Chinese wisdom should belong to the ancient philosophical 

tradition. 

Ancient Chinese philosophy has a long anti-intellectual tradition, which denies 

intellectual metaphysics (the tradition of intellectual theory). In ancient China, there 

were meanings “Philosopher” and “Philosophy”, which also suggest that the Chinese 

ancestors consider philosophy both as learning or a subject-matter, and also as an 

attitude and a way of life. Chuang-tzu once said, “There is true man and then there is 

true knowledge.” (Chuang-tzu 2010:95) The unique content and form of Chinese 

philosophy mainly displays the discussion of three types of relationships: heaven-

man, groups-oneself and body-mind. The discussion has a broad correspondence with 

Western philosophy, which concerns other relationships: man-nature, man-society 

and man-oneself. However, the aim of Chinese philosophy is not to become a 

theoretical discipline, but to be mostly practical. This goal is emphasizing the 

personal praxis and seeking for the cultivation of human morality. This approach 

correlates with the ancient Greek philosophy that regards philosophy as a life-style. 

(Pierre Hadot, 2012:51) 

Rising of the contemporary Chinese praxis philosophy is essentially the 

returning to the old natural history wisdom. This recurrence is a type of “Love of 

Wisdom” and is a process of protecting its roots and fixing its foundation.  

China is the oldest agricultural country; it is also one of the greatest nations with 

a profound tradition of natural history knowledge in human history.  
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China’s experience of natural history knowledge possesses practicality, inherent 

character, collective cognition and ethics. All this is a deep-rooted indispensable 

tradition (Zhonglin Liu 2007), which is distinct in the history of mankind and has 

profound implications. This type of wisdom is higher than types offered to us by 

popular Western philosophies. Although it is not historically unique, it is at least the 

last of its kind remaining. Hence, it has great value and significance. It suggests us 

not only to reconsider philosophy, especially Chinese philosophy, but also 

reconstruct contemporary philosophy from the perspective of natural history. 

Substantially, these perspectives of philosophy development (of Integralist essence) 

are accomplished in their multiformity; they are parallel and synchronous with 

current multifarious worldview.  

Philosophies in the 20
th

 century share a common character of rebellion against 

the philosophy of identity. However, the vast majority of schools emphasize that 

philosophy should return to regarding the individual human life and existent 

experience. This is likewise a turn to philosophies of difference and diversity. 

Chinese philosophy of praxis provides such a basic experience, so it is valuable with 

respect to fighting against the dictate of contemporary scientific and technological 

experiences. 

The modality of Chinese naturalistic experience includes the following 

experience: 

•First, historical experience. This tradition has passed through the blood 

relationship and is based on ancestor worship, which ensures continuity of context. It 

plays an active role till nowadays. The old Chinese proverb says: “old mills passed 

from generation to generation”. 

•Second, humanistic experience. Due to the lack of monotheism in China, 

grasping of essences and acquiring of practical experience is reflected mainly in the 

relationships between mankind and the environment, groups and oneself, and body 

and mind. It has the characteristic of morality and self-cultivation. And thus it forms 

the experience and principles of ethics education and collective coexistence – the 

global experience and the principle of harmony. 

•Third, physical experience. It indicates the embodied experience that is 

transmitted by the artisans’ tradition. The ancient Chinese had the tradition of 

despising texts and denying knowledge. However, they paid much attention to their 

behavior with respect to morality. From this, effective forms of preaching that lead to 

good practical life become the fundamental form of the Chinese (in respect to 

behavior) basic principles and embodied experience. 

•Fourth, Internal experience. This refers mainly to the spiritual experience. 

Because of the introduction of Buddhism, Chinese culture formed its own Zen with 

local characteristics during the Tang dynasty, entirely turning inward during the Song 

dynasty and, further, until the Ming dynasty. At this time, the convergence of 

Buddhism, Taoism, and Confucianism was realized and heart-mind theory was 

formed. Heart-mind theory emphasizes the individual’s inner experience and spiritual 

cognition, and from this realm, the culture of self-cultivation was shaped to achieve 

app:ds:philosophy%20of%20identity
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the height of traditional ideology. 

•Fifth, experience of canonical texts. China is one of the four great ancient 

civilizations; the characters’ ancient forms are basically maintained up to date. These 

characters are converged with the forms of Confucian classics, history, philosophy 

and literature, thus recording all our national, domestic and personal experiences of 

all generations. They passed from generation to generation and are as vast as the 

misty ocean. Nevertheless, this is far from the entire body of Chinese literature. A 

large number of pseudo-histories, anecdotes and ethnic minority documents are lost. 

Less than 1% of unrecorded experiences transmitted orally and behaviorally is 

preserved, most of them have disappeared. Nevertheless, it is also the most abundant 

and resplendent treasure of wisdom in the world, which is worth of study and 

reference. 

 

Conclusion: Reviving Chinese experience in natural ways 

China is a country with a long and continuous tradition of natural history 

knowledge that can provide the most important traditional resources to answer 

modern problems. However, natural history knowledge has its own way of existence 

and extension. It exists as a whole and has its prominent attributes. If we are looking 

for the factors which are beneficial to the present situation only according to the 

model of modernity, then it is just a way of following the “reverse analogical 

interpretation” path. However, this path, in metaphor, can lead to a situation that is 

actually “killing the goose that lays the golden eggs”. In order to revive the wisdom 

of Chinese natural history knowledge, therefore, we must investigate how to develop 

a new education method and an inheritance form according to the principles of 

natural history knowledge. 

First, we should advocate and establish senses of natural history knowledge, and 

promote the spirit of natural history knowledge in the general cultural milieu. The so-

called natural history feeling or natural history spirit is also a constructive 

(Integralist) general atmosphere. It is based on the acceptance and acknowledgement 

of a situation and something that has existed already, and it is an attitude, norm, 

criterion and system of action to improve things and systems by nonviolent denial. 

Second, traditional culture education should be developed as a whole, and 

should be included in elementary education and life-long education systems. There 

are large amounts of natural history resources in the knowledge history of all 

nationalities, and they are the first-hand experience of the interaction between nature 

and humans. However, this type of education should be conducted through systematic 

practice and percept rather than torn into pieces. Modern science and technology are 

mostly knowledge and skills, whereas the natural history knowledge is related to the 

meaning of humanities concerns, so the reforming of the present science education is 

indeed a return to the natural history education. Essentially, in this, natural history 

principles are deeply compatible with the rational (super)system of knowledge 

developed by Aristotle nearly 25 centuries ago. Nowadays, Aristotle’s principles of 

Naturalist Organicism are the basis for the development of Biocosmological 
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Association. 

Third, reviving the experience of Chinese natural history knowledge should be 

put into action, because practicality is the fundamental characteristics of Chinese 

ancient culture. Putting the oral truth into practice is not only a tradition in China but 

also a basic criterion for evaluating a person. Therefore, drawing together the 

advocacy of morality with the practical execution of moral principles should again 

come to the frontline of intellectual activity, in realizing historical (evolutionary) 

transformations and development. 

Currently, the global cultural life has become connected as a whole Organicist 

entity. Intercultural communication and sharing about a common destiny has become 

the reality. And this development requires more cooperation and tolerance for human 

survival. Thus, revival of the experience of Chinese natural history knowledge cannot 

be exclusive, like an isolated incident. Essentially, it is internally consistent with the 

modern neo-Aristotelian movements including the agency of the Biocosmological 

Association. We can foresee that the interaction between Chinese natural history 

knowledge and modern culture will substantially promote the integration of 

mankind’s wisdom, thus realizing a major contribution to the approaching of new 

future harmonious (longed-for) global and local civilizations. 

 

 

References 

 

Chuang-tzu (Zhuangzi) (2010). Da Zongshi, trans. by Yong Fang. Beijing: Zhonghua 

Book Company. 

Foucault, Michel (2001). Words and Things. Shanghai, Sanlian Press.  

Hadot, Pierre (2012). The Wisdom of Ancient Philosophy. Shanghai, Shanghai 

Translation Publishing House. 

Halbwachs, Maurice (2005). Social Morphology, trans. by Wang Di, Shanghai 

People’s Publishing House, pp. 3–12. 

Liu, Huajie (2012). Life as a Type of Natural History. Beijing University Press. 

Liu, Xiaoting (2012). Science Popularization from the Perspective of STS. Science 

Popularization. Issue 5, pp. 35–39. 

Liu, Zhonglin (2007). Contemporary Human Confirmation for Chinese Culture. 

Huazhong University of Science and Technology Press.  

Confucius (2006). The Analects of Confucius, trans. by Yanying Zhang, Zhonghua 

Book Company.  

 

 

 

 

 

 

 



87 

 

 
 

BIOCOSMOLOGY – NEO-ARISTOTELISM 
 

 

Vol. 4, Nos. 1 & 2, 

Winter/Spring 2014 

 

ON THE KNOWABILITY OF THE WORLD: 

FROM INTUITION TO TURING MACHINES  

AND TOPOS THEORY 

 

Milan TASIĆ
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ABSTRACT. Is an entire (Biocosmological) image of animate and inanimate nature 

can be built on the notion of discrete quantities-objects and their relations – in 

essence? Just as its thoughtful reflection in consciousness (as knowability of what 

exists), which would mimic some (sufficiently complex) mechanical device, in the 

manner of “artificial intelligence”? We have so that the notion of Turing machine, 

derived on this basis, has been “extended” to an abundance of (convincing) 

arguments in our time that it can truly be achieved to a high and highest extent, so it 

seems that the term “program” has grasped with more happiness our intuition, than 

is the case, say, with the concept of natural number at all. 

We present here summarily the ontological points of view – from Thales to 

Hegel – on the being, from an intuitive picture on it as “one and many”, to the set-

theoretical one, where parts-components enter the wholes, realizing mutual relations 

in it, while preserving their originality, and which is approached to a high degree 

just the mathematical theory of topoi (of category). In favor of is the position of Alain 

Badiou: “Mathematics is ontology and so on, so this theory can be seen as an exact 

(mathematical) expression of the general principles set by biocosmology: the 

universality of life-processes (organicism), three-dimensionality (of sphere of 

activity) and four-causality of causes (in the sense of Aristotle). 

On the epistemological level, it would be an image of knowability of world “for 

us” – if not “per se” – achieved in concepts, and, as (only) more or less reliable 

through programs, models. From that place it should be foreseen “the fundamental 

(universal) laws” in the nature, such as laws of evolution, etc., as well as the human 

ability, before the temptations of the elements of the world (environmental, 

demographic, etc.), to find favorable outcomes for himself. 

KEYWORDS: Biocosmology, notion, Turing machine, program, topos theory 
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Introduction: “The world is one”. On its knowability 

In the Bible we see that the creation of the world has been achieved in such a 

way that God made (ex nihilo) the heaven and the earth, after the idea he carried in 

himself and then – “for he saw that it was good” [Genesis 1:31] – he settled “the earth 

waste and without form” [ibid., 1:2]. One after the other, with grass, plants, 

animals ... and finally, the sixth day, with man, to “rule over the fish of the sea and 

over the birds of the air” [ibid, 1:28]. He gave everything a name and a place in the 

world, for he made it as an order, as wholeness, embodied in his divine word, but 

when Adam and Eve disobeyed it as such, it resulted in the cruelest punishment for 

humankind: in death, in loss of eternal life, in damnation thrown forever. Because 

man offended here the whole of the being, which, though uncreated as this stone, this 

plant, this star ... has acquired a value “per se”, by the elements making it, what in its 

own way has expressed, say, Greek mythology too, by translating through Eros the 

Earth (Gea) from chaos to cosmos, etc. 

Because, it is said, “a whole is something more than parts making it”, or even if 

without parts it cannot be imagined, it is not however reducible to them. So to rethink 

the double character of the whole and especially, to go behind its definition, it would 

be of a primary philosophical importance. Here of course it would be about the 

relationship between a particular and a general – or, better, something the most 

general what is the world – that entails the way itself of existence of the general, or 

the (im)possibility this notion to be subject to changes, etc. Just as in the case of the 

table on which I write and the notion of table (in general), for a table is not, for 

example, only trestle taken away, none a rectangular area on the side of it, but that – 

as something more – which arises from the relation of these parts. If we have to 

determine the whole of the world too, it would appear a difficulty of the same nature 

as in the definition, say, of the (general) notion of table. In the following sense: which 
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marks can include it as essential ones – with all porosity of the very notion of 

“essential” – or has the world its own purpose (mission, role), as the table, the house, 

the plant have it? These are the Socratic questions too about the possibility of 

knowledge as general and necessary one, from the very beginning of philosophical 

reflection of the world, while the development of science throughout history until 

today gave the right to (the same Socrates) belief in knowledge in the way of notion. 

Can we therefore bring closer the whole of the universe, at least schematically, to a 

definition of it, (possibly) on its way from inorganic to organic nature, or to an 

increasing complexity of it, or to tendency to produce life, mind, and consciousness? 

On the epistemological level, it is a question of whether our cognitive powers: 

senses, intellect, mind… are capable to go behind the structure of the world being and 

“to come across the trail” of those permanent changes in it from the beginning? Or at 

least in some “large” parts of it, such as nature, society, history, ... And, in particular, 

are human powers such that can “communicate” to these parts (even) goals to which 

they could (or should) tend, and to direct events towards a predictable outcome? 

Insofar as the natural powers of man are enlarged, in our time, for unimaginable 

possibilities of information technologies (hardware and software), which can mimic 

to a high extent the operations performed by human mind in reasoning and deciding. 

Let us forward somewhat how the idea of the whole of the being – in its 

ontological and epistemological aspect – has been “refracted” in the mind of (some) 

prominent philosophers from Antiquity to the present, and how it became possible, 

more clear, and more distinct and so flexible for an artificial (mechanical) approach, 

in the way of computer programs today. 

 

1. Presocratics 

First, in Presocratics, we have that the beginning of philosophy as a science 

(happily) began in the sign of this idea, when Thales of Miletus has said about the 

whole of being: “The world is one” [Diels A 13 b], although with a little luck to name 

it properly and to explain it. In fact, what he has seen through in his mind was that the 

world being, at all places, is made by one and the same, what he named “water”, 

without going into the very structure of it. Heraclitus pointed afterwards to a new 

label of it: a continuous changeability of being without end, embodied here in the 

blink of flame of fire, governing according to the laws of logos, or mind, or 

providence. What happens in the world is lawful and necessary, and changes in it are 

inevitable, so that all events take place as “planned”, to be then sensed, anticipated. 

Otherwise, the image of the world after him is that it is a scene of struggle of 

opposites, achieving in the result unity and harmony, so that it is rather a “fluid” 

image of “fire alive forever”, of a river “in which one cannot enter twice” and the 

like. 

We meet in Empedocles afterwards a “more stable” picture of the world as a 

“ball everywhere equal to itself” [ibid, B 29], permanently “based in a hard hideout 

of harmony” [ibid, B 27] – as God Spheros himself is too of a “round figure” here, 

happy about “circular solitude” [ibid, B 29] of himself. Such solid “labels” of it do 
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help certainly a discourse about being, making possible definability of what is about. 

Which is not the case, for example, with the being of Anaxagoras, appearing to him 

as apeiron, or “something without end” [ibid, B 1], as immense, immeasurable, 

unlimited and others. Parmenides, whose slogan “one and all” philosophically was 

more clear than “the world is one” of Thales, expressed himself also more 

specifically – say, from Empedocles – in the case of being, and differently from 

Heraclitus, by saying that it is full, motionless, invariably, not originated, one and 

only one. The definition that soon was followed by Plato too, and in the recent history 

has been cited by Hegel, Heidegger,... 

And when it is about the knowability of the whole of the being, we have that by 

following the ancient principle “similar is reached by similar”, in accordance with 

their ontological insight into the nature of the universe, Heraclitus, Empedocles and 

Democritus, ... explain possibility of a complete cognition of what surrounds us. In 

Heraclitus it is so that an individual (human) soul-fire takes part in the cosmic fire-

Logos and in that pervasive flux of it. While in the case of Empedocles the point is 

about special outflows (aporrai), which as particles of earth, water, fire and air, 

separated from the body surface, pass through senses and connect with similar 

particles in the soul. And in Democritus too, what cognizes – the soul, and what is 

cognized – the external world, show the same, atomic structure, and here too we meet 

pieces which from the body surface penetrate the senses and reach the soul, where 

they form a sensation and so on. 

But already with Epicurus, a comprehensive picture of “reflection” of the 

outside world and by the end in our mind becomes dramatically distorted in favor of 

the so-called “spontaneous” deviation of atoms from the way, “regardless in what 

time and in what place”. Interestingly, almost the same words we use today when we 

talk about the position and the velocity of particles in quantum physics. 

 

2. Plato, Aristotle,… 

Plato, later, the understanding of Parmenides of being as a whole conveyed 

essentially to every single thing in the world, insofar as he brought it into connection 

with a timeless, disembodied and indestructible essence, which he called the “idea”. 

That essence is away (separated) from thing, which is then its shadow, or copy, and 

itself its model, or pattern (paradigm). Everything that exists and does it is based on 

the idea and in this its cosmological function lies. Likewise, inasmuch as an idea 

exists independently, it has an ontological function too. Besides, a thing acquires its 

essence, unity, and identity after the idea, as something invariable and unchangeable 

in it, and what belongs to the notion of thing, to its meaning, making possible the 

knowing about it too. Plato, namely, was inclined here to a thesis of Eleatics that it is 

true only what is identical to itself, which does not come to be and does not pass 

away, does not change and does not share. By that the knowledge of thing is possible 

a priori, necessary and general one and in that is a logical function of an idea, which 

it exercises over thing. 
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So every idea is one and only one, but in Parmenides “the one” appears to Plato 

– paradoxically – as “many” too, for both times everything that is multitudinous, as 

sensual and changeable without end, can be thought only through some of its 

“standard”, which is determined and one. And it, in turn, becomes identical and equal 

to itself only through common characteristics visible in the multitude. This double 

(dialectical) character of “one” and “many” is a logical and philosophical 

achievement owed to Eleatics and Plato, which got through history only this or that 

aspect, by this or that philosopher and scientist, and the matter is in fact to look 

through macrocosm – reliable enough – from microcosm, from a particular – a 

general one, from a part – a whole. Even if it is only about the confirmation of a 

principle, beyond any particular way, such a knowledge to be really achieved in a 

completed form. So the whole “escapes”, here too, to the set of parts comprising it, 

bringing always something new in the result of relationships between them. This 

would refer following entities, distinguished by Plato, both along the “vertical” and 

“horizontal” line, in the first case, in the sense that if pictures, living beings, 

mathematical objects and ideas are four types of possible entities from its ontological 

sphere, it would be, in fact, a relationship between parts and the whole, as follows – 

this time after degree of their generality, as more or less real existence they deserve. 

And, in the second case as well, in any of above mentioned entities, we could 

recognize identical structure of a “mosaic” – this time too after degree of reality of 

corresponding elements. 

It would be “transferred” equally to the epistemological realm, when four levels 

of intelligibility (as clarity, as reliability), in relation to: reason, understanding, 

belief, and opinion, related to ideas, mathematical objects, living beings and images, 

as follows. In that way, the rational knowledge, and it refers to ideas, is to the highest 

extent reliable, and the level below of it is knowledge of understanding, whose 

subject are mathematical objects. These are forms of knowledge related to the 

intelligible world, whereas to the sensible world, made by living beings and images, 

corresponds opinion, with its degrees belief and opinion, as follows. Otherwise, a 

sharp abyss dividing two worlds, separates equally two types of knowledge too, so 

that mathematical objects and rational knowledge appear here as a “bridge” between 

them. And in view of mutual relations of elements in the epistemological sphere, here 

is too about the relationship of parts to the whole, etc., so that Plato assigns to 

geometric (mathematical) objects to “introduce” into ideas, into higher level of being, 

into whole. After the example of a circle, say, which as a line without thickness, does 

not belong to the world of sensible things, being however reflectively “visible” for us, 

and so on. 

The relationship of parts to whole, simple to complex, “lower” to “higher” – 

when it is about knowledge – the philosophy of Aristotle brings in more dispersed 

form, for we recognize here a spiral path of ascending from sensual knowledge, as the 

simplest, to the rational knowledge, as the most complex. Namely, from the relation 

of form (property) of an object and the senses occurs perception, after which comes 

the activity of common sense, which manifests analytical et al. power upon the sense 
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data. In that way emerge imagination and rational imagination, as a possible way of 

creation of an increased number of (sensual) images, to produce a rational 

representation, which extends further to the so-called “hypolepsis” (true 

assumption). From its side now a hypolepsis reveals three stages in it: opinion, 

science and prudence, so that all the series completes in intellection (noein) as “a 

common act of reason and what is reasonable”. Namely, the so-called “passive 

reason” (ho nus pathetikos) in us, comprising (only) as potentialities in itself all what 

is intelligible in being, surrenders to the activity of another, “productive reason” (ho 

nus poietikos), which has the power to convert potentialities into the state of an actual 

rethinking of the world. Otherwise, finds Aristotle, the productive reason itself 

acquires the divine prerogative, entering from outside the human embryo at 

conception. Thus we see that an expressive finality characterizes his thought at this 

(important) point, which is the relation of man to the world, as a relation of 

knowledge.  

In addition, the characteristic of this knowledge is, here too, that it is made 

(only) by parts which, of course, exist autonomously, but achieve also a supreme 

unity, the unity of the whole. However, there is extremely little indications, in 

Aristotle, how it exactly comes to it, or what is it that simple parts “give” of 

themselves, while creating what is complex and new one. 

Similarly, in stoicism, we meet the creative fire, which as the finest physicality 

permeates all materiality, bringing components to a perfect order, by force of 

necessity. It equally acquires complex attributes, and one finds that the names as 

reason (logos), the mind (nous), spirit (pneuma) and the like belong to it. 

Then, in Neo-Platonism also, the teaching of Plotinus is, above all, a teaching 

about the relation between the whole and the parts. There the whole being 

“disintegrates” into three (subordinated) parts of it, three hypostases, of which one 

higher – from its abundance – reveals of itself (emanates, radiates) the lower one. 

These are One, Mind, and Soul, where the former one resides in it, as in pure 

atemporality and absolute vagueness, beyond any particular being and essence. 

Behind One comes Nous, or Mind, which is translated as spirit, thought, because, in a 

virtual form, it contains all things and beings that rethinks. In the third case, it is 

about the Soul, which on its lowest level, nature, creates the visible world, after the 

patterns of the intelligible world (Mind), and so on. However, Plotinus inclines to 

mysticism by the problem of knowledge: here a particular soul, in the way of ecstasy, 

rises to the ineffable One. 

 

3. At the beginning of the New Age 

After what Middle Ages (Aquinas, Bonaventure, Duns Scotus) has brought – 

when the matter is of the whole being – were mostly speculations in terms of matter 

and form, of substance and accidents, of essence and attributes, until Roger Bacon 

(1214–1294), who in the work Opus maius entered into the trace of a profound truth 

– to which particularly our time has given the right:  
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The door and the key to science is mathematics ... and it was always 

preferred to other sciences by all honest and wise men. Because without 

knowing it, one cannot know ... other sciences, nor worldly things. [Bacon 

R., IV 1 1, p. 97] 

 

But it will take three whole centuries from the Bacon’s slogan, until Johannes 

Kepler (1671–1630), by following Copernicus’ heliocentric idea of the structure of 

the universe, has formulated his laws in astronomy on the organization of the 

universe. Then, it is the century in which lived Galileo Galilee (1526–1642), who – 

fortunately – was inclined to experiment, having made a telescope, to confirm cosmic 

(Kepler’s) laws in experience. The movements of heavenly bodies, therefore, 

“obeyed” to law, to expression, to number, and it is an important aspect of being 

which now has obeyed to calculus. Many natural discoveries fallowed too: in biology 

have been discovered the cells (Hook, 1665), the circulation of blood flow (Harvey, 

1628) and others, that led soon to the understanding not only of human as a (natural) 

“machine”, but also of community-state, this time as a (artificial) mechanism 

(Hobbs). And a further development of chemistry, physics, mathematics that took 

place, largely supported such a hypothesis, by “contributing” to a more “precise” 

picture of the world which discovered itself before man on that basis. 

But whether man has found indeed his way to reality, even if he succeeded in 

“discerning” some (large) parts of it? For nevertheless neither is he a “thinking 

machine” (Descartes), nor physical laws could be legally applied to the field of 

psyche, society, history, as he is not (till the end) a rational being too. If we leave 

aside the philosophical problem of the (im)possibility of knowledge of the “being in 

itself”, since as an assumption here serves that the being itself is a rational 

(knowable) creation – and what, in principle, in no way we can know – we are left to 

seek the certainty of knowledge and find it in the (relative) permanence of the way in 

which parts of being enter the composition of a whole, as well as in such a 

relationship which different wholes (bodies) achieve among them – taking into 

account as well that it occurs in a space which is infinite and over equally infinite 

time. 

For when Hook, say, finds that organisms resemble a honeycomb, whose 

cavities coated with membranes he calls “cells”, and it was discovered that each of 

them contains protoplasm, cytoplasm, etc., we can say that their structure on the 

micro level is that of parts and whole, just as on the macro world cells build tissues, 

tissues – organs, and organs – organisms. A similar thing is with atoms, and 

compositions of atoms and so on. 

 

4. Empiricists, rationalists 

John Locke also expressed himself in terms of “sets” when, speaking about the 

origin of all ideas we have, he differentiated two types of them, namely: ideas of 

sensation and ideas of reflection. They all in turn allow various “subsets”, in 

accordance with some criteria. So we talk about ideas that originate from a single 

sense and of those originating from several senses, about the so-called primary and 
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secondary qualities, or about simple and complex ideas, which in turn are, say: ideas 

of substance, ideas of modes and ideas of relations and so on. 

But this time too Locke did not stand up for analyzing and codifying deeper and 

“from inside” the elements of a true knowledge in the realm of ideas and the like – 

what will become in the twentieth century of primary interest, say, in analytical 

philosophy, or in logic. 

In another empiricist philosopher, Francis Bacon (1561–1626), we meet that a 

great “renewal” (instauratio magna) of sciences must deprive itself of many false 

notions, or “idols”, fallacies and prejudices in thinking, because “the mind resembles 

those uneven mirrors, which impart their own properties to different objects, from 

which rays are emitted, and distort and disfigure them.”' [Bacon F., p.347] This 

“'hygiene” of mind would permeate sense experience, cleaning it of various ghosts 

and illusions, which are owed either to any kind of characteristics of species (the 

nature of human being), or to a particular “structure” of each individual, or to an 

uncritical acquiescing to authorities and others. 

On the same road of capability of an integral (as strict) knowledge of world, in 

general, Descartes followed the path of doubt to a dramatic statement: Cogito ergo 

sum, finding that our knowledge is as certain, as the existence itself. And that all is 

true we (intuitively) perceive as clear and distinct and what the rational power 

(“common sense”) in us reach by induction and deduction, by following four rules of 

“method”, formulated by him. Moreover, the edifice of philosophy itself, as a 

rigorous science, finds its starting point in his cogito, since now on a rational, as a 

purely mechanical basis, one can draw conclusions about all there is. For man himself 

is, after Descartes, machinery too and so on. 

For Spinoza, in turn, a single substance, differently named as God, nature, causa 

sui et al., “disintegrates” in two attributes for us: thought and extension, “divided” in 

infinitely many modes and infinite number of ideas. Then to each mode (fact, state) 

in the nature corresponds an idea and vice versa, as here “the order and connection of 

ideas are the same as order and connection of things,” according to the doctrine of 

psychophysical parallelism, which he explains. In addition, it goes in favor of a 

complete knowledge of the world too, where otherwise, according to him, all is 

predetermined for the last time. 

Of other rationalist teachings about substance, that of Leibniz differs in several 

aspects. Here the basic unit is the monad, which is of a spiritual and not of a material 

nature. An endless variety of monads populates the universe of what exists and, seen 

from the outside, they are impenetrable, and (in themselves) closed units. Each of 

them is a microcosm, for what the universe contains is the entire content of monad, 

while one in it from the beginning laid principle, called appetitio, has just as goal: to 

clarify its own content. Through a gradual path, from the vague, so-called “small 

perceptions” (petites perceptiones) to conscious representations or apperceptions. 

The clarity of representations is, otherwise, the only thing differing two monads 

between them, because they all share the same content, which is the content of the 

world. 
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Thus, the whole being appears to Leibniz as a pyramidal edifice, on the top of 

which is the monad of all monads (monas monadon), God, for he most clearly 

perceives the wholeness of all existing in himself, and at the bottom – the so-called 

bare monads, which are the least clear. Leibniz called monads simple substances (or 

souls) too, which enter the complex substances (bodies et al.), and the image of being, 

according to him, is that it is a set, or a conglomerate of parts, each of which is either 

a monad, or a set of monads. So the whole universe, according to him, is animated,... 

And that a monad is “equal to itself”, as a unique and unrepeatable degree on the 

same line of clarity of representations, here is a “metaphysical picture” of what, 

otherwise, have brought different theories of personality (subjectivism, personalism, 

etc.) in our time. Because it’s by the end peculiar human genetic record and his 

psycho-physical structure, to what the experience many times gave the right. It agrees 

in so far with the existence of causa finalis too, which, after Leibniz, rule the souls, 

and what in a “non-metaphysical” sense, of course, frees up space for man’s 

individual action. However, although discrete units, Leibniz’s monads are equally 

ruled by the principle of continuity, since the “nature does not make jumps” (natura 

salta non facit), what is confirmed by the mentioned small perceptions, so that his 

view of the whole of being is that it is unity of discreet and continuous. And when it 

is about development, as emergence of something new in the nature, it does not exist 

as such, by Leibniz, but the matter is always of “preformism”, as a transformation, or 

“unfolding” of what has already been given in embryo. Hence one concludes, “the 

present state of it is big with the future” (Leibniz, p.22), as well as “every state of a 

simple substance is a natural consequence of its preceding state”. (Leibniz, ibidem). 

In addition, all “living beings are organically connected with the inorganic matter” 

(Leibniz, ibid) – all of what goes in favor of the possibility of knowledge of the world 

to a high and the highest degree, by following the same ontological principles in this 

epistemological area too. 

Following our primary interest in the views of philosophers over centuries on 

being and knowledge to recognize elements of Cantor’s theory of sets from 

nineteenth century, we find now that an infinite multitude of monads, as discrete units 

of force, correspond to the notion of countable set of Cantor, and that they occur 

continuously – to the notion of uncountable set. Then, Leibniz’s conception of 

complex substances as “aggregates” composed of those simple (or monads), is like 

Cantor’s definition of set as any “whole of ... defined and different objects of our 

perception or thought”, as, for example, his monas monadon would bring an amalgam 

with the notion of set of all sets. Also, parts (wholes) of animate and inanimate 

nature: bodies, plants ... would be particular power sets (or sets of subsets), what 

equally would be the case with the set of representations of particular monads etc. 

But, here are not codified the most diverse ways in which (simpler) parts are included 

in the complex ones, what essentially just brought set theory with the notion of 

“operation” or “function” over sets, and especially with the notions of “cardinal” and 

“ordinal” number. 
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In David Hume, we have that with his (destructive) insight into the notion of 

causality he denied the necessity of succession of consequence from the cause, 

finding that we are only used to expect that something will come after something, 

believing that it will happen as well. For what is causality, after him? A complex 

idea, made up of three simple ideas: of spatial contact, of time succession and of 

necessary succession, where, according to the empiricist slogan that “nothing is in the 

intellect that was not first in the senses”, each of them must have an appropriate 

impression. However, while spatial contact and time succession leave clear 

impressions in the senses, it is not the case with “necessary” production of a 

consequence by cause. Nor can this relation be carried out through reason, by any 

analysis of the first concept, until we get the other one. Because, it is said, from the 

idea of water does not follow that we can be drowned in it, or from the idea of fire 

that it can burn us. (As it is known, from that place proceeded Kant, in creating his 

famous three “critiques”, within the so-called system of “transcendental idealism”.)  

Looking for an analog with reasoning in this area among the operations of set 

theory, we find it in the following circumstance: any cause and any consequence can 

be represented as two sets, which are already thus well-defined objects, while to a 

causal relationship would correspond a mapping (or a function) from the first to the 

second set. But, as it is well known, a mapping in this science is determined as – 

arbitrarily – joining of (every) element of the first set to an element of the other one, 

and this relationship is not, in general, the relationship of a necessary connection. 

Hume, likewise, was against metaphysics as a science (“Does it an abstract 

reasoning”, he asks of any such book, “then in the fire with it, because it can contain 

only sophistry and deception!” (Hume, p.256), following his primary interest for 

clear and distinct, but leaving equally place – to an unknown and secret. The latter is 

illustrated by the notion of causality, according to him, because he could not succeed 

to subsume it neither under a sensual, nor under a rational element, and what its set 

equivalent finds, as we have said, in the concept of mapping, and the former one – in 

the belonging of an element to a set, when it is well-defined as object. 

 

5. From Kant to Hegel 

How Kant has “fertilized” the “deadlock” (Russell) between empirical and 

rational in the knowledge, and what is in it that enables to facts of experience 

necessity and general validity, according to him, when they do not have an objective 

basis in experience? By revealing “synthetic” a priori forms in our mind, to which he 

assigns to be that “bridge” between cause and consequence, and which, precisely, 

through our subjective power, in a necessary way, organize experience. Here come 

space and time, as pure (synthetic) forms of sensuality and twelve categories 

(quantity, quality, modes, and relations) as forms of understanding. These are 

conceptual forms of synthesis (of a subject and of a predicate in knowledge), as that 

new in it, otherwise, different from purely analytical forms, just as relations between 

concepts. On them is based therefore the whole knowledge about reality we have, as 

constitutive forms of it, just making assertions we do in experience to be necessary 
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and generally valid. In that place Kant speaks too about so-called “transcendental 

apperception” etc. 

“Thoughts without content are void; intuitions without conceptions, blind” 

[Kant, p. 75], and, Kant says, on it are based all rational notions in experience, and if 

we should find in set theory where do reign – similarly – constructive laws, it would 

be so-called “countable sets”. The power of them is that of rational numbers, and of 

these in turn – of natural numbers, which, otherwise, can be represented with only 

two signs 0 and 1 (two states, etc.) – and it certainly would be the case with the 

(rational) notions we reach in experience, because they all make a discrete (i.e. 

countable) totality of objects. So we would succeed, in sufficiently exact way, 

(Kantian) terms related to space, time, quantity, relation,... to express in the language 

of numbers – or through two mentioned symbols 0 and 1. On what otherwise is based 

the application of computers in informatics today, until the possibility to establish 

artificial intelligence itself. 

Kant equally speaks about the power of reason in us, which gives rise to 

transcendental ideas – now turned to the rational knowledge, precisely as to the 

totality of conditions, as that chain connectivity of factors without end, which 

determine a phenomenon in experience. Here object, therefore, is not given in 

experience and the understanding cannot create a notion of it, but the matter is of an 

idea deprived of objective basis, such as: the soul, the world, God. Those “pure 

notions of reason” generate a greater unity of knowledge than the categories of 

understanding in experience, having a practical and heuristic character. But, although 

these are purely subjective principles, the metaphysics takes them as an object of 

knowledge, and hence it could not survive, according to Kant, as a philosophical 

discipline. As abstractions, they help an organization and a greater unity of 

knowledge, (possibly) its anticipation in the experience etc., “directing reason 

towards a particular purpose”. Such notions-ideas are in logic: the law of identity, in 

mathematics: the set of sets, in physics: the universal law of nature, etc. The result is 

that by dealing with these ideas, in order to provide them with necessity and general 

validity, the understanding falls into insoluble “antinomies of reason”, etc. 

As for the analogy with the set theory, to creations of reason “correspond” 

uncountable sets in it – and then the real (cardinal and ordinal) numbers in 

mathematics – which occur, otherwise, as limit of (infinite) sequences of rational 

numbers. Just as continuous values can be presented by series of everywhere 

discontinuous (discrete) values, doing the discourse about them to be, ultimately, 

achieved in terms of rational (and then natural) numbers. 

After Kant, in the history of philosophy, we have in Fichte that “all being is 

conceivable only as an object of reason” (after Windelband), since it is not for human 

to contemplate, but to act and it is not a fact, but an act an original postulate of 

consciousness. So starting from the “self” as a basic category in the theory of 

knowledge, he rises above the passive stance of Kant’s idealism to an active role of 

subject in the process of knowledge, and what we learn, according to him, is rather 

“the being for us”, than “the being in itself”. 
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In favor of the possibility “subjective to come up to objective ... and to agree 

with it” – that is, of the principal knowability of world – speaks Schelling too, for 

whom the nature and the spirit are only two ways of occurrence of the same absolute, 

so that the laws of the objective to be “originally identical” to the procedures of our 

consciousness. Because “Nature is visible Spirit; Spirit is invisible Nature”, 

according to him, etc. 

Finally, Hegel’s “one and many” is absolute mind, or absolute idea, as in fact a 

dialectical totality of objects, that knows only its own self-creation, as the acquiring 

of consciousness about oneself, just in the notion. His absolute is the unity with itself 

in difference and it is not merely indifferent given thing, as in Schelling, but it knows 

movement, development, as it is permeated by “rationality” to the end too. The being 

is, therefore, for Hegel, intelligible without the rest – or: “The primary essence of the 

universe has not force in itself which would be able to resist the power of 

knowledge,” as he spoke to students at the beginning of his lectures. However, his 

thesis and antithesis pass (schematically) almost an “identical” path up to the “unity 

of opposites” in synthesis – from a “pure nothing,” at the bottom of the pyramid, to 

the “Prussian state”, on its top – not explicating the ways in which content-marks of 

parts constitute the concepts they make. And, possibly, to accomplish in this way a 

certain order among them, and certainly to set them clearly and distinctly. Otherwise, 

his panlogism, as a whole, is a “triad of triads”, each of which (except the first one), 

contains a simpler triad in itself, etc. – what allows it to be presented, say, in the way 

of a graph, in mathematics. The structure of being is, therefore, that of a “mosaic” or 

of a “collage”. 

A certain parallel with the theory of evolution, as well as the emergence of what 

is new, we suspect in Hegel’s teaching, inasmuch as all that survives in the nature is a 

result of adaptation of an individual to the environment, as a specific “exchange” of 

elements between it and the environment. 

 

6. Epilogue 

Following this arc in the theory of knowledge in the West, from Thales to Hegel, 

regarding the possibility of a comprehensive knowledge of the world, and then 

(possible) ways of a person, of a community of people to find favorable outcomes for 

themselves, before the temptations of blind forces of the world, if we have 

overlooked the skeptical arguments on this path (Gorgias: “Nothing exists”, “If there 

exists something it cannot be known”, ...), the theological influences upon cognition, 

such as inspiration, illumination, ... or metaphysical speculations, we find that 

philosophical and scientific thought in the West, have reached some moments that 

were a positive contribution to a true knowledge (most generally were accepted, 

confirmed in experience, etc.). They can be now (briefly) “listed” and pointed to 

some inherent problems in the way of the following sketch of the universe in terms of 

its knowability:  

i) the world being is through senses, through understanding, reason, intuition ... 

to a high extent cognizable “for us” – if not “per se” and by the end – from one to the 
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other end of it, as in every part is reflected the wholeness (“one and all” – Parmenides 

and others.); 

ii) the knowledge gained by senses is (only) more or less reliable (probable), 

being confirmed (or rejected) in the experience (Plato, Locke et al.); 

iii) on the way of knowledge we build notions (propositions, conclusions), and 

we ask of them to be clear and distinct (Socrates, Descartes); 

iv) the problem of (actual) infinity never stopped to be a puzzle and it has not 

been found a key to approach it; 

v) although almost since the beginning of the philosophical thought in the West, 

Pythagoras postulated the thesis: “All is number”, until the advent of computers in 

the last century, we do not meet successful attempts to “approach”, or to “look up” 

some large parts of the world being in number. Insofar as in our time the (forced) 

efforts are made just to construct a machine that would rule the intellectual power, 

imitating thus the work of human brain on the same basis, basis of number. 

 

7. The Being and the Set theory 

Namely, on that way we should conceive, first, a structure of world being and, 

“settle” it by the structure of numbers, and then determine, in accordance with it, the 

very concept of actual infinity (of continuum). As it did Georg Cantor, in the 

twentieth century, in the set theory he has created. Here his definition of the notion of 

set is that it is: “gathering together into a whole of definite, distinct objects of our 

perception [Anschauung] or of our thought”, [Cantor, p.46] that he calls elements of 

set. Thus “element” and “set” are now together at the beginning of this exact science, 

to what once in the Antiquity served the terms “one” and “all”. We have then that – 

consequently – (in the same way) is defined the notion of subset of a set, what 

suffices Cantor’s definition to “reveal” an image of being as a mosaic, or a set of sets 

(of elements), each of which, for its part, is the same. 

Then where numbers find their place in the ontological picture of the world that 

brings this theory? Just when it should be determined the “number of elements” of a 

collection – as its “cardinal number”, i.e. be indicated the place of an object in it – as 

“ordinal number”. In the first case, for example, it is said: “We will call by the name 

power or cardinal number of M the general concept which, by means of our active 

faculty of thought, arises from the aggregate M when we make abstraction of the 

nature of its various elements m and of the order in which they are given” [Cantor, 

ibidem], and similarly it is determined the ordinal number. It favored Cantor’s 

intention to construct (to define) continuum – otherwise, uncountable set of points on 

the right – as a set of all orderings of an enumerable set (axiom of choice), and when 

it should be still showed that there is a set whose cardinal number is (strictly) greater 

than enumerable set, and (strictly) smaller than the continuum (the continuum 

hypothesis). 

But – alas! – it has been shown later that both the axiom of choice [Gödel, 1940] 

and the continuum hypothesis [Cohen, 1963] are independent of the axioms of set 

theory, what could be interpreted as: there is, indeed, a “terrestrial”, a “phenomenal” 
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mathematics, which takes into account the continuum hypothesis, and the other 

“celestial”, “noumenal”, where it is not the case. The actual infinity, therefore, slinks 

off intuition, as continuity, as continuum, because – like the apeiron in Anaximander 

– they are living creations, never equal to themselves, uncatchable in the concept. 

The achievements of Cantor's theory of sets is equally that the infinity is not a 

“homogeneous” or “linear” value, but reveals a relief image of a highest complexity, 

that there are complexities of different levels (countable, uncountable, etc.), and even 

there are arbitrary (infinitely) many of them. As well as he has replaced the points on 

real line (with enough reasons) by expressions, and thus visible spatial entities he has 

replaced by number expressions as abstract (arithmetical) values. Moreover, his set 

theory gives right to metaphysics too: “I think that metaphysics and mathematics 

should be in the interdependence” [Cantor, 1970], he will say etc. 

But in the sphere of phenomena, set theory failed to reach “that living wealth of 

the world” (Russell’s paradox, etc.), nor in such a way mathematics could be 

reconstructed as a complete and consistent theory, so that formal axiomatic systems 

have been made (Hilbert and al.) in order to be “imitated” as an intuitive area, in 

order to demonstrate in that manner those metamathematical properties of it. But, this 

time too, an intuitive domain has appeared to be “more abundant” of each formal 

expression about it, because Gödel finds out intuitively true propositions, but 

formally unprovable in the system. [Gödel 1931]. What was followed by his proof 

[Gödel 1933] that consistency of arithmetic (mathematics) cannot be proven by 

means of what can be formalized in it, so that, in addition, Church and Turing 

[Turing 1937] will show that there is no procedure by which it is able to decide 

whether a proposition is provable in the theory (theorem), or not 

(Entscheidungsproblem, Hilbert in 1928.) 

It is not possible, therefore, to mechanize methods in mathematics by the end, in 

the manner of formal systems which imitate them, and in that way it is proven that 

the timeless essence of number is not crucial in achieving the exactness to which the 

science tends to. 

 

8. Turing and Computer Sciences 

And while once – with Riemann, Lobachevski, … – the evidence was rejected as 

the basis for proofs in geometry, and then in physics, which relied on it, now with 

Turing we have that what eludes to the formalization of mathematics, and what 

axioms fail to reach, is by its nature, precisely geometric. Namely, through an 

analysis of acts of thought that a person performs in solving a problem 

algorithmically, he saves in a table the elements obtained in that way, finding them to 

be purely mechanical by nature, with which can proceed a machine too. It brings his 

idea too of s. c. “A- machine”
1
 [Turing 1938] (called out in 1937 “Turing machine” – 

Hilbert), as an ideal device to whom belongs an (infinitely) prolongeable ribbon, on 

both sides, divided into fields. The machine distinguishes finitely many symbols, and 

                                                 
1
 It is what we call a ''program'' in informatics today. 



101 

 

 
 

BIOCOSMOLOGY – NEO-ARISTOTELISM 
 

 

Vol. 4, Nos. 1 & 2, 

Winter/Spring 2014 

 

a finite number of states
1
, and its work consists in printing, or deleting symbols in a 

field and in transition to a new state, in moving left, right, and reprinting, or deleting 

symbols and the like. It has, therefore, for the “effect” between two (discrete) 

moments of time (only) to do a certain transformation of symbols of which one 

started, whereas Turing (Church, Kleene) convincingly argues that every algorithmic 

solvability of a problem finds its “equivalent” in its computability in a way of Turing 

machine (Church-Turing thesis). Now, instead of things, one speaks about numbers 

and so on, so that one of his arguments would be, say: “I shall suppose that the 

number of symbols, which may be printed, is finite. If we were to allow an infinity of 

symbols, then there would be symbols differing to an arbitrarily small extent” (Turing 

1937-8). Later it was shown that intuitive computability (solvability, decidability) can 

be specified in more – otherwise, equivalent ways – as are: Church λ-calculus, Post 

canonical system, Smulian elementary system, Herbrand-Gödel-Kleene general 

recursiveness etc. Moreover, he conceived an universal machine of this type
2
 [Turing 

1937], open to each algorithmic computability, in general etc., so it can be said that 

he specified in this way precisely the concept of calculus, and did it with the 

algorithmic calculability too (with the notion of algorithm). 

Thus, when he wanted to move the limits of computable, in order to prove 

improvable Gödel’s “type” propositions, Turing has come on the trail of what 

“programs”, “software” and “hardware” are in informatics, and what knows any 

computer, mobile phone today. Over this, in his programs he looked for a place for 

those aleatory processes in the nature (in physics, in biology) not subjected to 

(mechanical) laws, and what led him to investigate the structure of organic forms, and 

of intellect. So he was occupied – like calculus – to define exactly the notion of 

intelligence, as a substance not depending on the substrate (living, non-living), that 

would make possible to bring it from the outside in it (artificial intelligence). He 

conceived the game of “imitation” as well (Turing test) in order to do (not) distinctive 

answers that come from machine, of those given by a human being and so on. He 

asks: “Is it theoretically possible for a finite state digital computer, provided with a 

large but finite table of instructions, or program, to provide responses to questions 

that would fool an unknowing interrogator it is a human being?”. [Turing 1950]. 

But while the configuration (defined by a finite number of symbols and states) 

of a Turing machine, as its definition, was a sufficiently simplified concept, the 

concept of an artificial intelligence emphasizes (so far) its highest complexity – 

eluding formalization – being, rather, approached from particular aspects, determined 

usually by (practical) circumstances in which it is expressed. What is in the 

intersection of all conceived definitions certainly is an inner urge of each entity 

endowed with that power to preserve its own being in the world (environment), as 

different over again, but to realize a harmonious relation with it and the beings 

                                                 
1
 A double role of symbols is: to be transformed and to indicate the next step in the work of 

machine.  
2
 Having solved in that way the aforementioned Entscheidungsproblem (as algorithmic solvability 

of an arbitrary problem) from Hilbert program. It corresponds to a digital computer today. 
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surrounding him. And not only it. He would like to see the world different than it is, 

to change it and in that sense he is guided to consider strategies and to assess 

consequences. Here it can be applied a specific computational logic, which includes, 

however, the classical logic (based on the connectives: not, and, or, if ... then ...), but 

which brings also procedures for reducing goals to sub-goals. Like symbols in Turing 

machines and their double nature: both to be altered and to indicate the next step in 

the work of machine. 

Computational logic, after, has to take into account what indicate many 

psychological experiments today, namely an individual, in the environmental 

conditions, tries rather to adapt to circumstances, than to follow any “classical” and 

“generally accepted” logic. In that sense it develops different strategies and looks for 

one which is the best (with the chance of success), while giving the “parts” of its act 

different “weights” of probability, realizability, etc. So it can be said that those 

discrete states of machine language (“there is electricity” and “there is no electricity”, 

etc.), or equally rudimentary language used in the software (programs) in informatics 

today, relying on classical logic, essentially, are a really powerful tool in cognitive 

theory. 

In favor of it are arguments of cognitive theories (functionalism, 

behaviorism,...), namely what practically is of significance for a mental state of a 

human (aspiration, pain, ...) are not so much his biological (psychological, etc.) 

prerequisites, as the role belonging to them within an operational system of behavior. 

(By the example of an aircraft which flies, and nevertheless does not share biological 

properties of birds.) Ramsey has showed, in the same sense, that it is possible to 

reduce to a certain canonic form, all psychological states and processes (but 

arbitrarily others too), for example the sentence: “Bodily injury causes pain; pain 

leads to anxiety; pain produces effort not to fall into such a state” and so on. Now if 

we replace different mental states by variables and apply existential quantifiers to 

them afterwards, we get the expression ∃x∃y∃z(x causes pain & x leads to y & x 

produces z), and this expression does not contain any mental labels in itself. 

An expression, which is, of course, easily translatable into the language of 

Turing machines, or programming languages, as well as into each of formal language 

in general. Because, if we enter into certain commands of programming languages, 

we find that they follow the same alphabet of Turing machines, in that they are not 

more than a transformation of certain groups of symbols between two discrete 

moments of time (commands: input, if ... then, procedure, repeat, end etc.). After it, 

with sufficiently informal reasons, it is argued that all algorithmically procedures are 

equivalent among them, what suggests one and the same “range” in their 

epistemological (cognitive-theoretical) sense. 

 

9. On the language of nodes and branches 

It is interesting that all complexity of drawing conclusions (decisions, 

procedures etc.) from premises in this area “grows” upon one and the same matrix-

base, for example, “nodes” and “branch”, in the language of graphs, where nodes 
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correspond to sets (Turing machines states, software, ...), and to branches operations 

(functions, subprograms, sub formulas, ...). By the example of the scheme in the tree 

form:  

 

 
 

where in each node: A, B, C, D,... appear one or more possibilities: a, b, c, d, ... 

which then, according to some rule (program) would be selected: for example, acg 

(ABDG).  

In favor of it is the fact that ontological picture of the world – from microcosm 

to macrocosm – reaches such a schematic figure, what illustrates, in a series of 

examples, Georges Chapouthier [Chapouthier 2013]. The mater is of two principles: 

juxtaposition and integration, upon which rests the whole complexity in live and 

inanimate nature, according to him, and can be recognized in the “memory, 

consciousness, language, drawing, music, technical objects, mathematics, social 

structures, dialectic, and ethical stances”. [Chapouthier ibidem, p.201]. According to 

the example of a “necklace with identical beads” [Chapouthier 2009, p.3], in the first 

case, i.e. a “necklace with beads of different colours and shapes” [Chapouthier 

ibidem], in the second one. Now these objects, as wholes, are parts of a new entity, 

following the same principles, and both times it is so that “the functioning of the 

whole does not cancel the autonomy of component parts”. Etc. 

We have marked, in the same way, by the words “conjunction” and “fusion” 

(and the opposite processes by the words: “disjunction” and “melting”), when, in an 

ontological sense, we have interpreted potentially power fuzzy set, which has the 

structure of category in mathematics. [Tasić 2010]. Then – in the language of fuzzy 

sets and using an appropriate fuzzy logic – we indicated that by using, say, methods 

of optimization, one can realize a whole (an action, an outcome), which is, from some 

point of view, the most suitable for us (the most likely, etc.). 

All this has found a reflection in the notion of “artificial intelligence”, whose 

proponents “study and design of intelligent agents”, as those which “perceive its 

environment and takes actions that maximize its chances of success”. What “includes 

reasoning, knowledge, planning, learning, communication, perception and the ability 

to move and manipulate objects” [after Poole, Mackworth, Goebel 1998], to what 
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should serve methods of logic, mathematics, information theory, through robotics, 

cybernetics, to neurology, or even the economy.  

 

10. Mathematics as ontology 

The original (Aristotelian) definition of science of ontology is that it is a science 

of “Being as such and the properties that belong to it” [Aristotle 1003 a], as well as 

the ancient (Pythagoras, Plato, ...) looked at Being as to a whole of “one and many”. 

But if we mention Cantor’s definition of set (1871–1884) we see that it was derived 

in sufficiently general – mathematical, but epistemological (philosophical) terms too 

– what does possible the conclusions about Being and knowledge to be equally 

performed in terms of this mathematical theory. This definition is, namely: “A set is 

gathering together into a whole of definite, distinct objects of our perception 

[Anschauung] and of our thought…” [Cantor, p.46], which was extended in this 

century, for example, to the attitude of Alain Badiou: “Mathematics is ontology”. 

Certainly not in the sense the world is populated by mathematical beings, but that 

“during its entire history mathematics expressed what is sayable (dicible) of being-as-

such.” [Badiou, p.11]. Inasmuch as in the mathematical branch of topology – which 

in its name has the word “topos” (place) – plenty of results it achieves can 

“immediately” be translated into the language of ontology, being made through it the 

very expression of Being. 

Namely, first, we have that in the way of set theory are interpreted classical parts 

of mathematics: algebra, analysis, geometry, ... so that – with some difficulties – the 

“Cantorian paradise” (Hilbert), on the line of generalization, led to the concept of 

“category” in the last century, which by name, would refer to the importance of this 

word in Aristotle’s doctrine of being. In fact, when proceeding from that that both 

classical and non-classical theories are based (only) on the elements (sets) and 

relationships between them (functions) – as well as some relations that accompany 

them – the words “element”, “set” are replaced (better: generalized) by the words 

“object”, and the word “function” – by the word “morphism”. The two mentioned 

relations were: identity and associativity, etc., and so this meagre variety of concepts 

is found in the definition of the “category”, to be shown afterwards that category 

theory is a sufficiently identical (common) universe of reasoning in a series of 

mathematical branches. And not only in them. For instance, in the topology the 

objects are topological spaces, and morphisms continuous mappings among them, in 

linear algebra the vector spaces are the former and linear mappings – the second one 

and so on. In this way, now set, multitudes are not determined by properties of 

elements that make them, but by their overall relations with other sets, the wholes. 

In ontological terms, the case is also with each individual: he is essentially 

determined by his relationship with other individuals from the “category” they belong 

together – as in an evolutionary sense he is a product of the environment. The word is 

about, says F. Jedrzejewski: “Not to develop an ontology in terms of the logic of 

worlds, but a topology of the universe, of space whose texture is so diverse to give 
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more consistent meaning than the one done possible by a logical shell”. 

[Jedrzejewski, p.6].  

Thus, the topological concepts gain here a primacy over logical ones – the 

notion of environment over the notion of implication – and so on the Being and the 

One it is spoken out this time from the depths of topological objects and their 

morphisms, as a belonging logic they should to order. Later, the concept of topos has 

received an exclusive place in their organization and classification of category-

worlds, as well as their universal importance facilitated the understanding of identity 

and diversity, of duality of Being and the One, of their functionality, univocity... It 

would be a particular way back to Heideggerian “forgetting of Being”, other than 

addressing the idea (Plato), the substance (Aristotle), the monad (Leibniz),... 

The notion of topos. By the notion of topos is formalized a strong intuition in 

mathematics, in so far as we can test so the properties of objects themselves, not only 

those from their relations with other objects. Just as it is in the set theory. It is a 

particular (Cartesian closed) category, with a special morphism (arrow) – the so-

called “subobject classifier” – which makes possible for each set to establish whether 

it is a subset of a given set or not. Its discovery (about) 1960, apart that it contributed 

to solving problems in algebraic geometry, and elsewhere, has confirmed a highly 

synthetic power of this concept in the “unification” of mathematical knowledge, but it 

turned out to be a powerful tool for the interpretation of Being too, in the 

methodological-epistemological terms. 

We have after that the topos structure determines its belonging to logic, and it is, 

in general, the intuitionistic one (here, it does not hold the principle of the excluded 

middle). But one finds that if the axiom of choice is valid on the topos, its logic 

becomes classical. [Diaconescu, 1975]. That is a far-reaching significance of this 

proposition (theorem), since it affirms that the texture of a topos acquires its 

supremacy over its logic. And when the axiom of choice applies on it, then all infinite 

subsets have the structure of the One and Many, etc. So that Grothendieck showed 

equally that in topological spaces, open sets provide more informations than the 

points they contain, or that the environment to be “more important”, than the 

belonging elements. 

Alain Badiou will develop an ample reflection on the Being and truth in his 

works Being and Event and Logics of worlds, in the closest connection with the set 

(topological) terms, just on the trail of thesis that back to Greeks the truth of Being is 

bringing rather by matheme than by Heideggerian poieme. 

On the universal. As a notion, the “universal” is also subordinate to the notion of 

“categorical”, since it can be derived from it. “Category of all categories” it is both 

“local” and “global”, identical for all objects and morphisms. According to 

Jedrzejewski: “The universal comes from the categories and is not a form from 

outside, which would be materialized in particularities”. [Jedrzejewski, p.116]. As a 

logical concept, its negation is not individual, particular, but by topological properties 

that possesses, it is rather recognizable on both sides: from natural to social sciences, 

as well as in everything surrounding us. 
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On duality. The principle of duality is posted in the basis of this world – both in 

what exists and in what becomes an expression about it ... According to Jedrzejewski, 

“to understand the origin of dual forms represents an important stake for the science 

and philosophy too” [Jedrzejewski, p.88], because the dual concepts in the science of 

being are One and Many, actual and virtual (they do real), the identity and 

differentiation, ... It seems that this trait the Being has carried off on it since the Big 

Bang
1
 – which, among others, makes (easier) understanding of one member of the 

dyad when we know the other one. In so far is more truthful Badiou’s slogan that 

mathematics is ontology, for if mathematical and physical sciences bring the truth 

about the One, and the One is dual with many, as Being,
2
 the science of Being 

(ontology) would realize the relation of identity with them. 

There are numerous examples of these concepts in physics, such as particles and 

waves, electric and magnetic fields, matter and antimatter, ..., or of Faraday and 

Amphere laws et al. In logic those concepts are: and and or, some and for every, or 

DeMorgan’s laws, and in geometry – point and right line (“If a right line passes 

through two points”, then “two lines intersect at the same point”), sides and angles. 

Of solids, tetrahedron is dual to itself, the cube is that to an octahedron, a 

dodecahedron – to an icosahedron, as are theorems of Pascal and Brianchon in 

projective geometry. And that’s the case with many examples of mathematical 

objects, operations, assertions and theorems. Or, the objects have their co-objects, 

properties co-properties, diagrams co-diagrams and the like – so that it is just a way, 

for example, the objects of a theory to be classified by the objects of the other one. 

The concept is of an exclusive importance in a number of theories and problems 

in mathematics (groups of Grothendieck-Galois et al.), in the string theory in physics, 

and so on. Let us say, finally, that this Janus’ face of things and beings is recognized 

in epistemology too. Here the truth reveals a double character: it is aletheia as truth 

of becoming and adequatio (Heidegger), as truth of the One, etc. As to categories, in 

the category theory, if you keep objects and change the direction of the arrows 

(morphisms sense), one obtains a category dual to the given one. The same may be 

said too that for any graph there is a graph dual with it. 

It should be said that many of couples of terms that “come together” (opposite, 

contradictory) are not mutually dual. The case is with the concepts of discrete and 

continuous, analytic and synthetic, necessary and contingent... “What distinguishes 

the opposition from duality is that the latter is rather an identity, than a difference”, 

says Jedrzejewski. So to dualities it belongs an agreed and “natural” existence – by 

example of particles and waves, electric and magnetic fields,... 

On the factoriality. If the Aristotelian notion of relation finds its analogue in the 

notion of morphism in category theory, it becomes generalized to the notion of 

functor, which brings the connection between objects of different categories – by 

                                                 
1
 Plato’s dialogue Timaeus brings the myth of origins of the world from the ratio of the Same and 

Many. 
2
 For Badiou the member dual with the Being is “event” (événement), and for Sartre – 

“nothingness”. 
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transferring the properties of one of them in another category. A functor, then, 

corresponds to the “analogy” in the intuitive area, which as a methodological 

approach is, otherwise, widely used in all domains of mind: from science, through 

religion, to literature (the concept of metaphor). Because when the parts of Being 

confirm by it their “identical” structure, or an “analogous” functionality, it only 

testifies about the unity of Being and our increased power to know it. So we talk 

about the supernatural world “according to the figure” of the world down, as four 

types of statements in logic, Apuleius represents with spatial (planar) figure – by 

“logical square”. “Porphyry’s tree” too during the Antiquity and the Middle Ages 

served to easier understanding, as Aristotle, in Nicomachean Ethics, say, the moral 

terms will compare with categories of mind in the same sense, and so on. 

In physics, Feynman pointed out how “the same equations turn up in the study 

of several other phenomena: heat flow, distortions of stretched membrane, diffusion 

of neutrons, irritation of fluid flow, and uniform illumination of a plane” [Maddy, 

p.335], in order to conclude “that this is due to the unity of nature” [ibid]. Or let’s 

give the example of Newton’s law of gravity (attracting the masses) and Coulomb’s 

law (the attraction-rejection of electric charge) with the same expression and so on.  

Finally, the whole Being, and otherwise, can be interpreted in terms of the One 

and Many – as those of farthest strongholds, or a common ground of all that arises 

and disappears in the world. 

 

11. Category theory as a philosophy of mathematics 

And more than it: the category theory finds a way, in the same language, to 

transfer information about the objects making it, and about our perceptions of them – 

as no other than a particular unity of subject and object. Because – the latest ones do 

a category as well. It is a consequence of Yoneda’s lemma, according to which every 

category C is isomorphic to the category of all functors from C to the category of sets 

Set. Then two objects are isomorphic too, if functors associated to them are 

isomorphic, so that between objects and “viewpoints” to them occurs a relation of 

equivalence. Subject and object, therefore, are never separated in the knowledge and 

this mathematical result gives only right to it. And some object will be known from 

many aspects, if it should be observed in more categories, and if more functors are 

attributed to it. And so on. 

We can continue to follow the language and principles of category theory and 

try to bring them into a close relation with truths of Being – which, in a philosophical 

key do, say, Alain Badiou and Gilles Deleuze – by expressing rightly the hope that its 

“synthetic power” in mathematics will be increasingly extended (applied) to other 

scientific disciplines, as to the Being alone. Moreover, especially the notion of topos 

favours the creation of “new mathematical worlds” with special properties, which 

equally does possible different categories and different applications too. 

For every scientific theory has its “semantic core”, linguistically presented in 

different ways, and determining classifying topos of the theory. Then, the theories are 

Morita-equivalent if they have the same classifying topoi – a term Olivia Caramello 
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says, in different occasions, “formalizes in many situations the feeling of ‘looking at 

the same thing in different ways’”. [Caramello, www.oliviacaramello.com]. Finally, 

the properties of classifying topoi, remaining invariant in the case of relation of 

equivalence are those being used to “transfer” the features of one topos-theory into 

another. 

And that some great parts of Being, after the way they are ordered, yield indeed 

to a possible interpretation in terms of the mathematical theory, suggests O. 

Caramello’s article under the title: The Unification of Mathematics via Topos Theory 

[Caramello 2010]. Some of these parts are, according to her: astronomy, genetics, 

psychology, linguistics, music... 

Namely, to the figure (albeit simplified) of the universe, in the first case, belongs 

that it is made by stars, around which rotate (finally) many planets. If we compare the 

latest ones with theories, their classifying topos would be the star, and they alone do 

an analogue of Morita-equivalent theories, established by the same topos. The fact 

that all planets perform the same type (of elliptical) orbits, is an invariant feature of 

the star, to which correspond various examples of Morita-equivalent theories 

expressing the same property of classifying topos, in the topos theory. Here, for 

example, Kepler’s third law is invariant feature of the star-Sun, and it alone is a 

“bridge” to transfer information between two planets – because what is true in the 

case of some of them, would have an counterpart in any other (as well as Kepler’s 

law) [after Caramello 2010]. 

Quite similarly, if we consider individuals in a society and institutions in it, we 

can look to the first of them as to theories, and to others as topoi. For example, 

students go to different schools, but everyone goes to one school, which is thus 

classifying topos for them. Students from the same school bring analogues of Morita-

equivalent theories, that is, theories (classified) by one and the same topos. We 

recognize here the site too, as a pair of an educational process and student and so on.  

And as in topos theory, the classifying topos of different theories can be built 

from any of them, so the (classifying) school can be determined uniquely from any 

student (theory), which frequents it. In this way, the school and the classifying topos 

are “natural environment” for investigation, when, for example, school subjects do 

invariant properties in it as a classifying topos. In that case each educational effect of 

the school on a student would be a particular value of that invariant, as a general 

(abstract) property, while classifying topos (school) would serve as a “bridge” to 

transfer knowledge to students, but also of knowledge between themselves, as this 

time Morita-equivalent theories, etc. [ibid.]. 

In the case of translation of a text from one language to another, afterwards, 

what has (to remain) invariant is a set of some of its abstract properties P which 

should be preserved (such as context, meaning, poeticity), taking into account the 

syntactic particularities of two languages as well. So in the case, say, of an expression 

e in the original language, we find first its “value” Pe in the context P, and then the 

corresponding value Pe’ of the expression in the context of language to which we 
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translate. Here as a “bridge” appears the set P of properties to which we have alluded 

[ibid.]. 

Or in genetics, the human DNA plays a role of classifying topos in the topos 

theory. Because it does not depend on the human constitution, or age, as the 

classifying object is invariant too with respect to the manner in which the theory is 

expressed (axiomatization, etc.). In addition, they both have a role to point out the 

similarities and differences, transferring the knowledge from one area to another 

[ibid.]. 

The category theory, therefore, testifies that an intuitive reality – ranging from 

the nature to human mind – in their various places, gives way to an interpretation in 

its terms. The fact that the “knowledge” from one of them is transferrable to another 

category, suggests the possibility of systematic recognition of these circumstances 

and their studies, to make the solutions in one field to contribute solving problems in 

another one. In the way of construction of models, of tests etc., while the growth of 

technology, the development of computer sciences, of program languages and so on, 

would again and again contribute to the possibility of “intrusion” in events, in 

phenomena and processes and their descriptions, both in the external nature and in 

the human sphere, in order to express human needs in relation to them (to control 

them, to adapt to them, to change them et al.). Otherwise at the macro and micro 

level, the human succeeds to predict phenomena, even if they almost chaotically take 

place (in meteorology, epidemiology, economics), as well as if they allow an 

algorithmic solvability. So if a singular category-monad brings, for example, a 

category-model of preferably educated individuals, and here is found the classifying 

topos, we would have the basis for the diffusion of patterns of an exemplary 

education in the case of an arbitrary number of (other) individuals in the same 

category etc. 

Here is of importance the fact that in the human sphere to subjective characters 

of human values and acts (moral, aesthetic and other norms) we can attribute 

different “weights” (as quantities), and then replace them by numbers. Thus, the 

reasoning in this domain receives, in addition, on the exactness, and it may be done, 

for example, in the way of fuzzy sets and fuzzy logic. For a fuzzy set of a set sum up 

in itself the very qualitative labels of its elements, like the values of (fractions) 

between 0 and 1 – of 0 when it fails, to 1 – when it occurs to a highest degree. 

Allowing the fact that all in the nature occurs in a way either of juxtaposition, or 

integration [Chapouthier 2009, p. 3] of elements-parts – e.g. stones in a mosaic, in 

the first case, i.e. the hydrogen atoms and oxygen atom in a molecule of water, in the 

other – we have the possibility, using set operations, to express what’s new, as a 

whole of elements-parts, as well as to make choices desirable from some standpoint. 

Both in material and in spiritual realm – doing all of it still in terms of category 

theory. 

Otherwise, we have already that subjective in nature is the acquiring of concepts 

about objects and beings as well, again, no more than as a “set of its essential 
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marks”
1
. For if someone utters the words: table, house, tree ... each of us will build 

(at least somewhat) different picture on it, and what would be confirmed if we put 

forward our own descriptions of these images. However, on the other hand, sentences 

are sets of words, and to statements will equally belong some (subjective) value 

between 0 and 1. Therefore, we are able, in the choices (produced freely) to estimate 

the chance to realize them, in a sufficiently exact way – the way of mathematical 

models, counts. It would support the fulfilment of that ideal of Leibniz expressed by 

words: Calculemus!, in a case of disputes between the ideas, when it is not known 

which of them is more likely to succeed. Each record, account,... keeps human 

memory – instead of a permanent return to the beginning – and do not find room for 

(otherwise, testified) power of hardware and software today, in the vicinity of what is 

the core of our being, and that is freedom – would be anachronous. 

If he really has to choose, say, the moral values for himself “unconditionally” 

and “alone” in freedom, would not it be desirable for him to know that search engine 

Google states (in May 2013., in English) 7.2 billion units for “good”, and 0.7 billion 

for “evil”, or 2.5 million for “atheism” and 22 million for “theism” etc? And, to such 

a large number of samples – with all the relativity in interpretation – “traditionally” 

so far, no experiment could not count. It also says that people ten times more 

“mention” good, but evil – the number of which is measured in billions – and nine 

times more theism, than atheism. And so on. Finally, while we plead here for an 

eminent place that should belong to the philosophy in an overall development of 

sciences and the society as a whole – just as thoughtful ones – the test shows again 

that the index of Philosophy is 304 millions here, while it is for Mathematics 258, for 

Physics 303, Chemistry 305, or Biology 204 millions. It tells about the place of 

philosophy itself among the sciences and so on. 

 

Conclusion 

So from Thales and the slogan “The world is one”, which he has seen through 

intuition, until machines of Turing and topos theory in mathematics, some (brief) 

overview of several nodal momenta and controversies in the human endeavor to 

understand the world around it, would be as follows.  

First of all, a happy moment in that way was that Pythagoras the hidden 

structure of the being replaced by the visible structure of numbers, what has found a 

reflection later in Plato’s “one” (idea), which is at the same time and “many” 

(particular things). The double character of one and many does from a part (variable, 

sense) to watch the whole (unchangeable, universal), but this time in two ways too: as 

an approximate knowledge (opinion), about the first one, and as a true (reasonable) 

knowledge, about the other. Then, early enough in thinking, arose the controversy: 

“Sophists or Socrates”, of the highest importance for further development: namely, 

whether the knowledge we acquire about the world is necessary and general one 

(objective), or is arbitrary and personal (subjective)?  

                                                 
1
 So differently from Socrates' belief that the world can be thought only in necessary and general 

terms. 
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Socrates believed in the former, pointing out that it can be achieved in concepts, 

but both times, in Plato and Socrates, the problem remained unsolved until the end: 

for can the variability of our senses – of which, otherwise, starts all the knowledge – 

to bring out things and beings as they are “per se”, and, in addition, such a knowledge 

to be general and necessay? Aristotle afterwards the Platonic idea (as something 

eternal and unchangable, and so far “in the heaven”) laid down in the things and 

beings themselves (now as inconstant and perishable), to perform here both 

ontological and epistemological, logical and teleological function over them. 

Or, in the New Age, Berkeley argued that the very things are “complexes of 

sensations”, while Descartes the cognitive necessity has found in the absolute 

certitude (cogito) of subjective ego. And his methodological principle, derived from 

the notions of clare et distincte, gained the highest importance in acquiring a certain 

knowledge about the world in the sciences until today. We should also mention 

Leibniz, who in the concept of “pre-established harmony” between a monad and 

other monads, refered to a perfect harmony between what is inside and what is 

outside, and what deity laid down in all events from the beginning. As well as the 

main activity of monad is to reflect all what exists, and of the man (who is also a 

monad) to understand the world. Leibniz speaks about “innate ideas“ in us, and so on.  

Kant, by length of each of its Critiques, will provide an ample evidence that the 

“nature is according with us... that the human mind and the nature are made for each 

other”. We have so, first, in the theory of knowledge that we found out of things what 

we enter ourselves into them, so that the soul, the world, and God are only “ideas of 

pure reason” in us, due to our need these three entities to be embraced as a whole. 

Then in moral theory it is shown how something willingly and personal may become 

necessary and general (his categorical impreativ), and finally, in the aesthetics, his 

principle of finality has realized the needed arc between the necessity prevailing in 

the nature and the freedom in the area of morality, by making to tend to the “pure 

beautiful without a desire to possess the object itself”. 

Ernst Mah was a physicist who (before Einstein) spoke that we put ourselves the 

concepts of space and time into the phenomena, and that neither mind nor matter are 

last instances of reality, but certain “neutral elements of experience”, which can occur 

both as physical bodies and as mental facts. The latter has found reflection in the 

principles of logical positivists (Vienna Circle), which took up a “logical 

reconstruction of the world” (Carnap), in such a way statements about things to be 

reduced to statements about sense-data (“theory of description” of Bertrand Russell 

and others.).  

On this track will be Alan Turing two, when he wanted to define the concept of 

intelligence as an essence not depending on any substrate, and which can be entered 

from outside into the matter (artificial intelligence). (By the example of airplane 

which to fly does not have to share the properties of birds, or numbers, the essence of 

which we have not to know to could proceed with them...). But of an utmost 

importance certainly is the fact that, by an analysis of acts of thought which a human 

takes when calculating, he displaced the borders of calculable, of number, ... 
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constructing so called “A machine”, and an universal machine of this type, and what 

will be extended aftrwards to“software” and “hardware” we know today.  

Finally, the most exact of sciences, mathematics, in its most abstract branch, 

category theory, has testified about a particular identity of the world in its different 

sides. Here, for example, the concepts of place (topos), of environment, of relations 

has gained primacy in the definition of mathematical objects, over the notions of 

essence, of logical succession etc., and what finds easy an analogue in the intuitive 

areas of being. The man is, for instance, a social being, as the laws of evolution too 

(the adaptation of an individual to the environmental conditions, etc.) are different 

from the logical laws. Or, by analogy with mathematical theories, having the same 

classifying topos (Morita-equivalent theories), now properties, phenomena and 

processes in particular parts of reality, can “legally” be recognized in others of them. 

As well as a mathematical result too (Yoneda lemma) “speaks” about the unity of 

subject and object in knowledge: namely, that every category C is isomorphic to the 

category consisting of “points of view” of the objects of C and so on. 
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ЯВЛЯЕТСЯ ЛИ МИРОВАЯ НАУКА “ОРГАНИЗМОМ”? 
 

Сергей Николаевич ГРИНЧЕНКО  
 

 

IS THE WORLD SCIENCE AN “ORGANISM”? 

Sergey N. GRINCHENKO 
 

 

РЕЗЮМЕ. Чтобы считаться «орга-

низмом», мировая наука, прежде 

всего, недостаточно автономна. В 

рамках такой аналогии она скорее 

«орган» единой системы Человече-

ства, которую как раз следует уподо-

бить «организму». Другими такими 

«органами» являются «мировое произ-

водство», «мировое образование», 

«совокупность мировых языков» и т.п. 

Итак, «мировая наука» не является 

«организмом». 

КЛЮЧЕВЫЕ СЛОВА: мировая 

наука, самоуправляющаяся система 

Человечества, информационные тех-

нологии, аналогия, организм, орган 

ABSTRACT. To be considered as an 

“organism”, world science, primarily, is 

insufficiently autonomic. Within this 

analogy, it is rather an “organ” of the 

unified system of humanity, which 

actually should be likened to “the 

organism”. Other such “organs" are 

“global production”, “world education”, 

“collection of the world's languages”, 

etc. Thus, the "world science" is not an 

“organism”. 

KEYWORDS: world science, self-

governing system of Mankind, 

information technologies, analogy, 

organism, organ 
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Введение:  Наука – это «организм»? 

Вопрос, вынесенный в заголовок настоящей публикации, инициирован 

иногда встречающимся в литературе утвердительным ответом на этот вопрос. 

Например, читаем, что «статья посвящена простому тезису: мировая наука – 

единый живой организм (курсив мой – С.Г.), а изоляционизм есть полная или 

частичная закупорка кровеносных сосудов, соединяющих «нашу» часть 
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организма с другими. Хорошо известно, к чему такая закупорка приводит: к 

гангрене и отмиранию. Если при разработке методов оценки ученых мы будем 

это учитывать, то у российской науки остается шанс выжить и воспрянуть 

духом» (Чеботарев 2013:533–534). 

Казалось бы, эта формулировка – выделенная выше курсивом – не должна 

вызывать какого-либо неприятия. Ещё Аристотель в своей «Физике» полагал, 

что природа в целом подобна живому существу («если в искусстве имеется 

"ради чего", то и в природе. В наибольшей степени это очевидно, когда кто-то 

лечит самого себя: именно на такого человека похожа природа» (Книга 2, Глава 

8). Как писал С.Н.Трубецкой, «понятие организма как внутренне связного 

целого, имеющего в себе начало своей цельности, было впервые философски 

разработано Аристотелем» (Трубецкой 2000:42). Сопоставлению «организма» и 

«общества» посвящена обширная литература, от «общество есть организм» 

Г.Спенсера (Спенсер 2013) до «мирового Суперорганизма» Ф.Хейлигена 

(Heylighen 2000). Указанная аналогия уже около столетия имеет в философской 

литературе собственные наименования: «организмизм» (Юдин 1974) и 

«органицизм» (Философия 2004). Некоторой альтернативой им в последние 

десятилетия позиционируют так называемый «популяционный подход» – хотя, 

в действительности, последний является не альтернативой, а (иерархическим) 

дополнением организмизму/органицизму. 

Сегодня можно констатировать, что термин «организм» давно и успешно 

используется в мировой науке для указания на проявляемые тем или иным 

социальным (или другим сложным) образованием таких свойств живого 

организма, как целостность, организованность, относительная автономность, 

определённая целесообразность поведения, высокая степень выживаемости и 

т.п. 

Таким образом, ответ на вопрос: «Наука – это "организм"?» может быть 

дан после проведения анализа того, в какой степени мировая наука обладает 

вышеперечисленными свойствами «организма». А этот анализ необходимо 

приводит к выводу о том, что, при всей (крайне условной) целостности и 

(практически ненаблюдаемой) организованности «единой мировой науки», 

свойство относительной автономности для неё нехарактерно в принципе. 

Действительно, средствами формирования своей целостности и 

повышения организованности мировое научное сообщество само по себе 

практически не располагает, кроме, быть может, ряда престижных премий за 

научные достижения (Нобелевской, Филдсовской, Тьюринга и т.п.). 

Деятельность общемировых организаций типа UNESCO (задачи которой 

гораздо шире чисто научных) или ICSU не ориентирована на подобную цель, а 

такие весьма действенные международные объединения учёных, как IEEE, IFIP, 

IAU и т.п., имеют всё же отраслевой, а не общенаучный характер. 

Что же касается относительной автономности, то можно утверждать, что 

в рамках целостной системы Человечества подсистема науки существенно 

зависит от подсистем производства промышленного (непосредственно, через 
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создание научного инструментария и инфраструктуры) и 

сельскохозяйственного (опосредованно, через необходимость снабжения 

продуктами её наличествующих кадров), от подсистемы образования 

(подготавливающей и поставляющей её будущие кадры), от языковой 

подсистемы – древнейшей из реализующих информационные технологии 

(общения между людьми вообще, а не только между учёными) (Гринченко 

2007; Гринченко, Щапова 2013), наконец, от подсистем обороны и 

правопорядка, и др. 

То есть, если воспользоваться этой биологической «организменной» 

аналогией, именно систему Человечества можно соотнести с организмом, а её 

подсистему «мировой науки» – лишь с органом такого организма (ближе всего 

по биологическому смыслу – с аналитическими структурами организма высших 

животных и человека, т.е. корой больших полушарий мозга). 

Таким образом, уподобление «мировой науки» «организму» неоправданно, 

и любые конкретные выводы, проистекающие из такого уподобления, 

ошибочны. 

 

1. Разнообразие как системное свойство 

Итак, легковесная аналогия между «мировой наукой» и «организмом» 

оказывается неадекватной. Как же обстоит дело со сделанным на её основе 

выводом: об аналогии уже между «изоляционизмом» и «закупоркой 

кровеносных сосудов, соединяющих "нашу" часть организма с другими» с 

последующей «гангреной и отмиранием» и т.д. (см. выше)? Ведь ставя знак 

равенства между (полной?) «закупоркой кровеносных сосудов» и 

«изоляционизмом», «отмирания» действительно не избежать... 

Но поскольку «мировая наука» всего лишь «орган» целостной системы 

Человечества, следствия из этого факта выглядят совсем иначе. Тогда 

«изоляционизм» одной из составляющих этот орган «тканей» от однотипных с 

нею других – даже полный, в реальности не достижимый! – вовсе не 

эсхатологичен. Такой «тканевый изоляционизм» эквивалентен параллелизму в 

достижении целей, на которые ориентирован образуемый этими «тканями» 

«орган» – в данном случае, на познание Мира и Общества в их развитии. 

Параллелизм же, в свою очередь, тесно связан с повышением разнообразия, 

конкуренцией и т.п. весьма положительными структурными и поведенческими 

феноменами любой сложной системы. 

Таким образом, приходится констатировать, что неоправданное 

уподобление «мировой науки» «организму» приводит к совершенно 

произвольным – фактически, противоположным! – и, следовательно, 

неадекватным содержательным выводам… 

Важно отметить, что любая целостная иерархическая самоуправляющаяся 

система – включая и Человечество! – демонстрирует тем большую 

эффективность и гибкость своего приспособительного поведения, чем выше 

уровень её иерархической организации она имеет, и чем больше разнообразие 
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образующих её структур. Это следует и из теории таких систем (Гринченко 

2004, 2007; Grinchenko 2012; Шолохов 2013), это демонстрирует и множество 

данных, полученных эмпирически. Например, эффективность 

приспособительного функционирования многоклеточного организма высшего 

(высокоорганизованного) животного в окружающей его внешней среде просто 

несравнима (превосходит на многие порядки) с таковой для колонии 

простейших одноклеточных того же объёма и веса и в тех же внешних 

условиях.  

Согласно теоретическим представлениям о самоуправляющейся системе 

Человечества, этой же закономерности подчиняется мировая геополитическая 

структура. Устойчивый мир не может быть монополярным или биполярным. 

Число геополитических образований, составляющих его самый верхний 

иерархический ярус («сверхстран»), по некоторым оценкам, должно доходить 

(в идеале и в перспективе) до полутора десятков (Гринченко 2007). 

Сегодняшнее же существенно меньшее число «сверхстран» преходяще и 

демонстрирует наблюдаемую на сегодня неустойчивость существующей 

геополитической системы – как Мировой, так и региональных. 

 

2. О необходимости языкового разнообразия 

Этой же закономерности – наличия многоуровневой иерархической 

организации и разнообразия – должна подчиняться и языковая среда, 

используемая народами Земли. Поэтому не может развиться и существовать 

единственный естественный общемировой язык (искусственные языки, типа 

эсперанто, волапюка или линкоса, тем более не получают широкого 

распространения). Для обеспечения эффективного развития и 

функционирования системы Человечества необходимо разнообразие – 

несколько основных языков, используемых в самых разных подсистемах 

Человечества и в различных «сверхстранах». 

Для сравнения: имея в виду, что язык является одной из базисных 

информационных технологий системы Человечества в процессе его 

самоуправления (Гринченко, Щапова 2013), посмотрим по аналогии: какие 

языки использует для таких же целей элемент Биогеосферы – многоклеточный 

организм? Как известно, задачи самоуправления и саморегуляции решаются в 

нём с помощью многоуровневых систем нервной, гуморальной (эндокринной), 

иммунной, активности генов и др. – со всеми их локальными особенностями, 

вариантами взаимодействия и т.п. Или, в рассматриваемом контексте, можно 

полагать, что указанные задачи решаются посредством иерархии языков 

организменной саморегуляции «нервного», «гуморального (эндокринного)», 

«иммунного», «активности генов» и др. Не вдаваясь в детали, отметим главное: 

язык этот не один – их несколько! 

Подсистема мировой науки на сегодня (и в прошлом) использует 

(использовала) арабский, древнегреческий, латынь, немецкий, французский, 

английский, русский, китайский, испанский и др. языки. Сегодня перевести 
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общение всех учёных (а также учащихся) на общий для всех – и единственный! 

– английский язык, как это некоторые предлагают, и практически не 

осуществимо, и, главное, – контрпродуктивно. Тесная связь подсистемы науки 

с подсистемой образования, функционирующей на базе всего спектра 

национальных и наднациональных языков Земли, определяет системную 

невозможность введения такого единственного языка мировой науки. Тем 

более именно английского, со всеми имманентными ему недостатками. 

Некоторые аргументы в обоснование этой точки зрения приведены в моей 

статье (Гринченко 2013). К этому же выводу приводит и учёт геополитических 

интересов каждой из упомянутых выше «сверхстран»/«союзов стран» (см. 

выше), слагающих Человечество в целом: неиспользование учёными 

национального языка – прямой путь к загниванию и элиминации национального 

государственного образования, что его власти допускать просто не имеют 

права. Учёный, лояльный своему Отечеству, не может и не должен 

публиковаться лишь на иностранных языках, игнорируя родной язык! 

Применительно к России это можно сформулировать так: нельзя заменять 

публикацию на русском языке публикацией на английском, как это 

декларируют некоторые, игнорируя системную точку зрения на человека и 

Человечество. Речь не идёт о якобы «защите "прáва" российского ученого 

заниматься наукой на родном языке» (Чеботарев 2013, стр. 511) – «правá» не 

существуют без «обязанностей», теснейшим образом связанных с ними (о чём 

обычно забывают – либо намеренно не упоминают? – поборники всяческих 

«свобод без границ»). Речь идёт о гармоничном совмещении интересов своей 

страны и всего Человечества, – в данном случае, в языковом пространстве 

мировой науки – о чём должен помнить и что должен стараться воплотить не 

только каждый учёный, но и каждый человек-гражданин Мира…  

 

3. О проблеме выбора между «интернационализмом» и «изоляционизмом» 
 

«Мышление всегда как минимум троично. Если кто-то 

предлагает тебе поразмыслить и выбрать одно из двух, 

на самом деле он старается исключить у тебя любые 

намеки на мыслительный процесс. А если ты сам 

видишь всего лишь два возможных решения – ты ещё 

даже и не пытался мыслить». 

Мнение одного обеспокоенного писателя 
 

Иногда в литературе ещё можно встретить безапелляционные заявления 

типа: «… аспект, который определяет не только подход к оценке ученых, но и 

направление развития всей российской науки. Он состоит в выборе одного из 

двух (курсив мой – С.Г.) генеральных направлений: их можно назвать 

интернационализмом и изоляционизмом» (Чеботарев 2013, с. 506). Подобное 

противопоставление именно двух альтернатив в развитии (российской) науки 
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выглядит удивительно (учитывая, что его автор обременён докторской 

степенью). 

Как известно, исследование проблемы принятия решения в сложных 

системах как выбора одного из двух альтернативных вариантов, достаточно 

характерное для античной науки и простых объектов, и проводимое как 

философами, так и методологами науки, в последние десятилетия пришло к 

однозначному выводу, что слово «двух» в этой формулировке следует заменить 

на «нескольких»: «В системном анализе выбор (принятие решения) (курсив 

авторов) <…> определяется как действие над множеством (курсив мой – С.Г.) 

альтернатив, в результате которого получается подмножество выбранных 

альтернатив (обычно это один вариант, одна альтернатива, но не обязательно)» 

(Новиков, Новиков 2007, с. 303). В литературе можно встретить и более острые 

формулировки этого основного тезиса, от «…каждому научному методу 

требуются альтернативы и в некотором смысле метод сам должен их создавать 

(генерировать). Но их создание – процесс очень трудный, здесь не может 

помочь простое отрицание (negation). Негативизм – простая форма 

конформизма» (Непейвода 2000) – до, например, эпиграфа к настоящему 

разделу статьи. 

Тем более, что в моделях систем, достаточно сложных, таких парных 

дискретных альтернатив просто не бывает! В лучшем случае, это будут полюса 

на соответствующих непрерывных шкалах. Что актуально и для языкового 

пространства российской науки. Здесь при публикации научно-значимых работ, 

вместо выбора из пары-альтернативы «английский либо русский», 

предлагается, например, использовать и третий вариант «одновременная 

двуязычная публикация и на английском, и на русском языках» (Гринченко 

2013). 

Естественно, этот выбор относится не только к российской науке, но и к 

каждой национальной. Например, немецкие научно-значимые работы могут и 

должны печататься по-немецки+по-английски+??? (по выбору и по 

возможностям их авторов и издателей). По всем же остальным аспектам 

проявления тенденций научной деятельности – территориальному, 

образовательному, гносеологическому, когнитивному и др. – на шкале с 

полюсами «интернационализм»–«изоляционизм» можно указать значительно 

большее число промежуточных и кооперативных их вариантов. 

 

Заключение 

Мировая наука является подсистемой целостной иерархической 

самоуправляющейся системы Человечества с известными закономерностями её 

приспособительного поведения, проявляющимися во взаимосвязи всех её 

подсистем. Последние – среди них и «мировую науку» – вполне возможно 

воспринимать и рассматривать как «органы» целостного «организма» 

Человечества. 
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Работая в пространстве проявления мирового культурного феномена 

«русского научного Органицизма» (Хруцкий 2013), хочется пожелать всем 

заинтересованным лицам при проведении аналогий между биологическими (в 

частности – «организменными») и общественно-политическими структурами и 

явлениями быть аккуратнее… 
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METHODOLOGICAL VS. METAPHYSICAL VITALISM 

IN HANS DRIESCH’S RESEARCH 
 

        Dariusz A. SZKUTNIK
1
 

 

 

 

ABSTRACT. The aim of the present work is a reconstruction, analysis and 

elucidation of Hans Driesch’s vitalistic conception insofar as it was developed in the 

course of his biological and philosophical research. 

I am presenting two kinds of perspectives, i.e. methodological vitalism and 

metaphysical vitalism in Hans Driesch’s interpretation. I am arguing that 

methodological vitalism, in contradiction to metaphysical vitalism, is a conditionally 

valuable investigative perspective developed in the biological course by Hans 

Driesch. 

In favor of this thesis, I am analyzing Driesch’s fundamental concepts (e.g. 

prospective power, prospective meaning and harmonious-equipotential system), as 

necessary means–in his opinion–to be used in effective research and observations in 

the domain of morphogenesis, aimed at revealing the developmental specificities of 

organic phenomena in contradistinction to inorganic phenomena.  

KEYWORDS: entelechy, psychoid, methodological vitalism, metaphysical vitalism, 

prospective meaning, prospective power, system harmoniously-equipotential.  
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Introduction 

I am going to describe and succinctly characterize two types of research-

perspectives developed by the famous German embryologist and philosopher, Hans 

Driesch (1867–1941), i.e. the methodological and metaphysical vitalism.  

                                                 
1
 Jagiellonian University in Krakow and University of Warsaw, POLAND. 
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As a matter of a fact, Driesch himself did not use terms like “methodological 

vitalism” resp. “metaphysical vitalism”. Nevertheless, in his scientific research as 

well as in his philosophical deliberations, he was always quite aware of the existence 

and essential difference appearing between such two scientific and philosophical 

dimensions of his life-work. This was so in spite of the fact that both of these 

perspectives were strictly interwoven with each other in his life’s activity.  

Since the uniformly developed research-analytical standpoint of Hans Driesch’s 

both dimensions of his vitalism, i.e. the methodological and the metaphysical one are 

strictly interwoven with each other, it is no wonder that normally these have not been 

discerned from each other by historians of philosophy as well as science or by 

scientists analyzing Driesch’s scientific achievements.  

Yet, it is quite possible to discern and clearly characterize both of these 

methodological perspectives developed by him in the course of his biological 

research and philosophical elucidations.  

Usually, historians of philosophy think that problems and analysis in Driesch’s 

research are in modern times are of no scientific or philosophical interest. This may 

be taken, however; to be not so much as an outcome of a thorough methodological 

and philosophical criticism of his vitalism in all its dimensions, but rather as a 

consequence of a heuristic sterility of this standpoint in the course of contemporary 

biological research especially in comparison to such a fruitfulness characterizing 

disparate reductionistic conceptions of the research approach to living phenomena. 

This is just, for example, how Ernst Nagel argues (Nagel 1970, p.369).  

However, in my opinion, Driesch’s methodological vitalism possesses positive 

value of the inspiring–heuristic character. It has been appearing in the course of 

scientific research carried out in embryology in general; it was so, beyond any doubt, 

at least in the course of Driesch’s own scientific research. Some important scientific 

inspirations have been taken from his conceptual developments; also those 

concerning the specifically vitalistic notion of entelechy as a kind of a life-factor – a 

term taken over from philosophical tradition going back to Aristotle. Even tentatively 

determined, the concept of the entelechy has greatly inspired Driesch’s experimental 

research in the domain of the organic morphogenesis; the very primary intuitive 

content of this concept inspired Driesch, in his own scientific research, as concerns 

his concrete morphogenetic concept-construction, in planning and carrying out his 

morphogenetic experiments and observations, as well as in his theoretical 

generalizations aimed at showing off the qualitative specificity of living phenomena.  

Even a quick look at some of Driesch’s scientific research and achievements 

illustrate beyond any doubt the cognitive fruitfulness of his methodological vitalism.  

In order to prove this, I am going to describe below, in a very brief way, two of 

Driesch’s crucial experiments in embryology which had been the point of departure 

for his further biological research and inspired him to further philosophical enquiries 

and, finally, even to his later overtly metaphysical speculations.  
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1. Experiments 

EXPERIMENT 1  

Driesch has been shaking an embryo in the second stage of a cell division and in 

some cases he succeeded in killing one of the blastomeres without injuring the second 

one or else he succeeded in separating two blastomeres one from the other (Driesch 

1908, p.60). 

In this kind of experiments, Driesch has been separating one of many cells into 

which a zygote has been divided during a process of its ripening. Such a separated 

cell, one of four, or of eight, or of sixteen, or of more cells constituting the early form 

of an embryo, might then develop quite independently of the rest of the cells, making 

up in effect a whole and complete organism. It meant that from the primary one germ, 

as constituting a complete whole object, one might obtain many embryos which also 

constitute complete structures; this was so quite independently from the fact of into 

how many parts the original germ has been divided if only the smallest part of the 

original germ had not been smaller than a cell.  

After a series of such experiments, carried out in differentiated physical 

conditions (attainable, among others, by means of diluting sea water or by increasing 

its temperature), Driesch has finally obtained a result which was quite different from 

the one obtained by Wilhelm Roux’s research which have been devised from the 

point of view of mechanistical perspective. 

 Wilhelm Roux’s experiments have been carried out in a scientifically correct 

way but they were based on theoretically inaccurate, fundamental premises. Roux 

believed that a course of a cell differentiation depends completely on its preformed 

constituents making up together a kind of spatial mosaic and leads to their duplication 

so that any experimental disruption of this fixed order might lead unavoidably to the 

destruction of the cell itself. Driesch’s vitalistic approach consisted of rejecting of 

this mechanistic view and accepting instead an epigenetic conception of the structure 

of a living cell as equipotentially developing system. In effect, his experiments have 

been planned to reveal the laws of kind of a structural creativity appearing in primary 

stages of the organic development.  

 

EXPERIMENT 2 

Driesch has succeeded in pressing rather tightly Echinus’ eggs between two 

glass plates without killing them. Then the eggs became deformed to comparatively 

flat plates of a large diameter. In those eggs, all nuclear division occurred at the right 

angles to the direction of pressure, i.e., in the direction of the plates, as long as the 

pressure lasted. But as soon as the pressure has ceased, the divisions began to occur at 

right angles to their former direction (Driesch 1908, p.63).  

Driesch argued that owing to the fact of a differentiation of pressure exerted on 

the embryo during his experiments that he was able to obtain any forms of cell 

divisions that he wanted. When he exerted pressure on the eggs until the end of the 

eight-cell stadium of the embryo division then he obtained a plate compound of eight 

cells placed side by side i.e. one by the other instead of two rings each compound of 
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four cells placed one on the other, just as it used to be in a normal cell division. The 

ensuing cell division, however; has been coming in the right-angle direction with 

respect to the previous cell division, and an outcome of this process had a form of a 

sixteen-cell stadium of the embryo division, compound of two, eight cells plates 

placed one on the other. When the pressure has continuously been exerted until the 

sixteen-cell stadium of the embryo division was attained then all the sixteen cells 

were placed on one plate and side by side one by the other, the result of the further 

divisions were two plates, each compound of the sixteen cells placed one on the other 

(Driesch 1908, p.63)  

According to this briefly presented Driesch’s experiment, one might say that the 

normal or undisturbed development of any organism is by no means and in general, 

the necessary condition of the completeness of this development. It became quite 

clear that the respective spatial relations existing between different divisions of a cell 

nucleus are something quite normal. There could not be any closed relation between 

single divisions of a cell nucleus and the development of organs in general.  

Also, all these experiments have demonstrated that most of the germs may, after 

sometime, start to carry out different functions than it has been done before, i.e. 

during a normal or undisturbed development. One might even say that despite of all 

those experimental manipulations performed on embryos we could see some kind of 

a capability and even tendency of living organism towards the holistic development. 

Driesch formulated following specific terms of his vitalistically inspired methods of 

research in the domain of the embryogenesis: prospektive Bedeutung (a prospective 

meaning) and prospektive Potenz (a prospective power). Their meaning might be 

briefly explained as follows (let us put it verbatim in Driesch’s own words):  

 
Suppose we have here a definite embryo in a definite state of development, 

say a blastula, or a gastrula, or some sort of larva, then we are entitled to 

study any special element of any special elementary organ of this germ with 

respect to what is actually to develop out of this very element in the future 

actual course of this development, whether it be undisturbed or disturbed in 

any way; it is, so to say, the actual, the real fate of our element, that we 

take in account. I have proposed to call this real fate of each embryonic part 

in this very definite line of morphogenesis its prospective value 

[prospective Bedeutung in German]. (Driesch 1908, pp.76, 77)  

 

And, at the same time, Driesch has emphasized that in order to be able to do 

this, it is necessary to earlier introduce some other concept, i.e. the concept of 

“prospective potency” or “prospective power” of every of the embryo’s parts. This 

last term should designate a possible fate of every one of those embryo’s parts (once 

again verbatim in Driesch’ meaning):  

 
We first introduce a second concept: the term prospective potency 

(“prospective Potenz” in German) of each embryonic element. The term 
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“prospective morphogenetic potency” is to signify the possible fate of 

each of those elements. (Driesch 1908, p.77) 

 

All developmental possibilities (i.e. potentialities) of a definite part of an 

embryo might be carried out by means of respective experimental disturbances of the 

course of organic processes under investigation when these disturbances are 

conducted in appropriate laboratory conditions. Driesch stated that experiments 

concerning the separation of some parts of an embryo demonstrate that the 

prospective power of every element of, for example, sea urchin (Seeigel) egg is 

constant and that its possible value is variable. That is why the development of any 

group of cells of a blastula of the sea urchin would always happen with respect to the 

whole organism since it is always oriented in this generally holistic direction by the 

appropriate prospective power (prospektive Potenz). And, it is worthwhile to 

emphasize that, as it appeared, the main aim of the development might be attained in 

many different ways; that is why the further destiny of the sea urchin cells is 

characterized as a variable one. 

 

2. System harmoniously-equipotential 

In the course of his further research, Driesch has come to a formulation of a 

concept of a harmoniously equipotential system whose role was to express an 

occurrence of a constant prospective power (prospektiven Potenz).  

The living objects of Driesch’s research have been equipotential systems in the 

sense that each of their constituents might play a separate function as a part of the 

entirety of processes appearing in the whole living system; such a role has been 

called a “function of place (location)” or “function of the position”. That is why the 

systems in question could be designated as the equipotential systems with separate 

powers, or shortly: the individually equipotential systems (Driesch 1908, pp.120, 

121).  

Driesch attempted to demonstrate that equipotentiality of a system consists 

among others in that every of its parts plays some determined role only with respect 

to the whole system in question – i.e. with respect to what is going on in the entire 

system. Every part of such a system is placed (located) in a way guaranteeing its 

determinate contribution to the construction of the system in question as a whole as 

well as to its reconstruction (e.g. during a process of regeneration), and it is also able 

to perform the same tasks which are playing other parts of the system.  

Driesch came to the expressly vitalistic conclusions asking the following 

question: under which circumstances might be made conditional the prospective 

meaning (prospektive Bedeutung) B in all cases of an experimental influence (e.g. 

shaking, separating) on the element X? 

Driesch has presented following factors in question (shortly but strictly 

according to Driesch’s meaning):  
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First of all, the prospective meaning of every element of the living system 

depends undoubtedly on and is a definite function of, the absolute size of 

the part of the system in question appearing in it in a given case. Let s 

symbolizes the absolute size of a system in any case of a process of 

morphogenesis. Then we can state symbolically the appropriate function a 

prospective meaning of an element of the living system: B (X) = f (s…). As 

it appears, we should assign additionally other quantities to the symbol S, 

however. (Driesch 1908, p.114)  

 

One might say that the prospective meaning of an element of a germ depends on 

the absolute (total) size of a system, insofar as it is taken in its state just before its 

morphogenetic change. Constituents of the system have substance (as if to “know”, in 

a way, of how much), which is shaping organs or tissues, and which should be 

produced in order to guarantee the complete outcome of the organic development.  

Referring to Driesch’s meaning: from the analytical point of view, one can say 

that the destiny of every constituent of the developing germ is changing in 

dependence on the actual place of real border-lines between parts a¹, b¹ or a², b², with 

respect to the fundamental direction-lines or sides of a rectangle a, b under 

investigation. Let us designate this location by means of the symbol l as meaning that 

a distance of one actual border-line of the given organic part as determined with 

relation a to b. Then we could introduce the following, more developed formula of 

the function in question: B (X) = f (s, l…), (Driesch 1908, p.124).  

The point is that constituents of a germ should be located in any living organism 

with respect to appropriate constant points of the system. That is why they can come 

into being, in effect, the definite organic form, since the peripheral cells are behaving 

in a different way in comparison to those appearing in the center of the system 

(Weber 1999, pp.265–295). 

Then, one of the most important of Driesch’s conclusions has been developed 

(while accentuating its essential methodological meaning) in the following way: the 

prospective power of the system in question, or rather of every of its constituents, is 

the sum of that what may be carried out in the system by every of these constituents. 

Yet, the fact that in every possible case there happens a typical proportional 

development is the actual proof that this sum is not only the simple one but it is 

presenting a kind of an order. We may call this order a “dependence of location in the 

absolutely normal case”. But since we ought to remember that a “prospective power” 

or, as it can be otherwise expressed, a relative proportion which is determining 

foundations of the harmonious character of the living system, always should co-

determinate this state of affairs, then we may be authorized to apply this expression 

without any ado or explanations to the designation of some constant factor on which 

there depends the prospective meaning of every element and constituent of the living 

system. If we designate the order embracing the prospective power of an organism by 

a parameter-symbol E, then we might be able to complete finally the above stated 

symbolic expression to the form: B (X) = f (s, l, E) [Driesch 1908, p.124].  
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At this very point of his scientific-experimental research and conceptual-

theoretical analysis, Driesch came to a conclusion that apart from some important but 

variable factors such as size or location of constituents of a living system, there is the 

invariable value E which could embrace the future potency of this system although it 

would not be identical with it. Driesch observed that in principle, in every 

experimental case as well as in the normal development of the living organism there 

is a factor determining its form which factor becomes always the same. Driesch’s 

experimental observations, concentrated exemplarily around cutting across in any 

way of the sea urchin (Seeigel) germ, have demonstrated that every part of the germ 

is able to develop into a smaller nevertheless functionally complete living organism.  

According to Driesch, the factor E was to be a kind of a quasi-physical 

parameter peculiar to living world and responsible for the localization of an organic 

differentiation. One can add that this factor was to play the main role in the actual, 

primary and fundamental conditioning of foundations proper of the very existence of 

any creatures of living world.  

It is necessary to emphasize that in Driesch’s opinion, entelechy has not been the 

source of any form of energy with respect to the parts of matter appearing in 

structures of a living world but it were to act on them by means of some or other form 

of a limitation or suspension of the range of their possible reactions.  

Now, let us briefly assess some of the effects of Driesch’s scientific and 

philosophical endeavors. Firstly, we will assess the negative ones.  

Looking at it scientifically and in general, Driesch’s theoretical efforts to 

effectively establish entelechy as the essential and specific parameter of a living 

world have appeared to be completely in vain.  

Of course, Driesch’s secondary methodological aim which consisted in his 

attempts at constituting biology as one of the elementary sciences of nature, even on 

par with physics also appeared to be futile. Biology, projected as the elementary 

science of nature, was to have its own fundamental laws of nature as based on its own 

primary parameter of natural objects appearing in all living phenomena. As a matter 

of fact, this is not or rather could not be the case.  

There seems to be, however; many positive aspects to all of Driesch’s 

undertakings.  

It is still interesting to carefully analyze his efforts in the theoretical-

interpretative dimension of experimental research. It is particularly so where it 

concerns the question of some postulated relations of the entelechy as the alleged 

specific parameter of life with actual physical parameters characterizing the natural 

world. This problem deserves further investigation.  

It has become quite clear that Driesch just provably demonstrated in his 

experimentally based considerations how much – in many cases, even just completely 

– insufficient is any mechanistical view of the living world, just as concerns 

compound organic processes. This has promoted a kind of anti-reductionistic 

philosophical approach with reference to the dominating mechanicism in biology and 
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what is to be seen quite easily in the course of Driesch’s analysis presented in his 

research-dimensions.  

It is worthwhile to note that almost all of the elements of research terminology 

consisting of dimensions of Driesch’s methodological vitalism appear to be, in 

principle, useful and actual still today (Ostrowski 1983, p.82).  

For example, conceptual constructs concerning problems connected with 

organic totipotentiality, on the ground of which Driesch has been developing his main 

morphogenetical research and analysis, is still the essential source of key concepts of 

the biology of organic development (Lenartowicz 1992).  

While being quite unaware of the fact, we may even dare to say that Driesch 

developed a kind of research which presently concerns living phenomena 

characteristic for cloning of animal organisms. Driesch’s experimental divisions of 

germs which were compound of two or four cells, in order to create identical twins or 

quadruplets of sea urchin have been perhaps the first successfully carried out attempts 

at an, supported by man, animal cloning which started with a single cell (Wilmut et 

all. 2002, p. 90). 

Why, then, Driesch’s life activity is usually assessed in the decidedly negative 

sense?  

I think that it is a matter of incorrect “optics” of looking at the effects of 

Driesch’s endeavors.  

When looking attentively at the real stages of the development of Driesch’s 

research and considerations, we may just see what follows.  

While determined by his heuristically fruitful experimental research but unable 

to state the factor E as a scientifically grounded parameter of the living nature, 

Driesch has started little by little to go beyond science into metaphysical areas by 

attributing to the E category extra spatial properties.  

At first, entelechy was to be a kind of an intensive diversity (intensive 

Mannigfaltgkeit) of spatial and temporal – so that visible – diversity of structural 

properties which have been appearing in the course of the processes of organic 

development like embryogenesis. It is worthwhile to emphasize that Driesch before 

attributing to entelechy the extra spatial properties from his later completely 

developed metaphysical vitalism, has tried to find the factor-parameter E exclusively 

in the domain of natural structures of living organisms and so proceeding only on the 

level of his methodological vitalism.  

On the other side, entelechy, as understood on the level of Driesch’s 

metaphysical vitalism, was to “act” respectively in the space, but it was at once to 

“exist” somehow outside the space so that it could not be located in any spatial point 

occupied by living organisms. It was to act in the particular parts of the organism not 

undergoing, however; any division into particular parts.  

According to this last concept, entelechy was to be deprived of any quantitative 

properties. This meant that its inner diversity could not be understood in a way 

according to which its parts might occur in different points of space and time in the 

living world. In this way, Driesch wanted to explain the fact that spatial divisions 
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carried out, for example, on the body of a germ were not able to impede the 

capability of entelechy to drive the harmonious development of a germ.  

 

3. Psychoid as a category of metaphysical vitalism 

This essentially substantialist interpretation of the category of entelechy, as 

developed by Driesch mainly in the course of deliberations based on his metaphysical 

vitalism, was concerned not only with the processes of embryogenesis but 

additionally the psychoid, a kind of a quasi-conscious entelechy, and so they were to 

have an influence on organic movements of animals including a man.  

As a matter of fact, at this very stage of his philosophical speculations, Driesch 

has clearly, decidedly and effectively started to substantialize the concept of 

entelechy itself in a metaphysical way, and exactly in the strictly psychological sense. 

Although, on the other side, no one could fully know why he was afraid of using such 

terms like “psychical” or “psychological” with respect to research of organic 

movements connected with experiences of the highly organized animals.  

Let us briefly indicate the main direction of Driesch’s analytical interests with 

respect to the other extra-morphogenetic types of organic phenomena in the 

dimension of his metaphysical vitalism.  

The further tasks in research undertaken by the embryologist were those in the 

area of a physiology of organic movements aimed at developing foundations of his 

further philosophical deliberations; and not only those of the strictly scientific and 

methodological type but also, and in addition, those undertaken for purely speculative 

and metaphysical reasons (Driesch 1908, p.289). Driesch’s research in this domain 

concerned organic movements treated as reactions on external stimuli (Driesch 1908, 

p.290).  

The commonly accepted physiology of that time has been concerned exclusively 

with a cooperation of parts of organisms. In Driesch’s opinion, this was not enough; 

he tried to find some additional criterion for explaining specific aspects of organic 

movements since he believed that any reduction of such a compound processes to 

some simple summative system is completely unsatisfactory (Driesch 1908, p.290).  

The embryologist emphasized how important is the holistic presentation of the 

phenomena of organic movement (Driesch 1908, p.291). One should add that Driesch 

at this point in his research still has been occupied with regulative processes although 

in a somewhat different sense and aspect in comparison to the one earlier accepted in 

the course of his research in the domain of organic morphogenesis.  

Driesch has come to a conclusion that there should be “something” that is able 

to create respective combinations of muscle movements based on compound analysis 

of behavior. That is why Driesch called this unmechanistic factor (until then denoted 

conventionally only as a “something”) by means of the term “psychoid”. Psychoid 

was to be something analogous to his earlier concept of entelechy in this respect in 

which entelechy was to shape, to some extent, only the organic form of a given body; 

and psychoid was to be responsible for “behavior” of that body. In Driesch’s deepest 

conviction, psychoid, like entelechy, was also to possess the holistic-not-machine-
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like character but this time it was to be already only the purely immaterial factor. 

Psychoid was to use some determined parts of a brain in a way similar to that in 

which a pianist uses respective instrument. In this sense, this is why Driesch has 

decidedly rejected any possibility of attributing specific functions to the brain itself.  

Indeed, one might say that, according to this conception of the philosopher-

researcher, entelechy as well as the psychoid were to be fitted with capabilities of 

creating something organic on the grounds of inorganic means. This was so since in 

both cases, there appears the fundamental question concerning the integrating factor 

which was to be responsible, on one side for compound character of organic 

processes and the holistically oriented development of morphogenesis and on the 

other side for the behavior of living organism, i.e. mainly for the compound 

combinations of organic movements.  

In fact, however; Driesch’s concept-construction, while coming to the term 

“psychoid”, constituted the essential dividing line between, on one side, his early strictly 

scientific using of vitalistic inspirations, e.g. those stemming from Aristotle’s philosophy, 

for the planning and respective developing of his biological research; and, on the other 

side, the very beginning of his purely philosophical speculations of a strictly 

metaphysical character.   

The quasi-scientific category of psychoid, in meaning introduced by Driesch, was a 

kind of an attempt at further search for the specific life-parameter but this time on a 

strictly metaphysical ground.  

Of course, there is no doubt that Driesch’s deliberations in the dimension of his 

metaphysical vitalism presented completely dubious, and even futile, proposal from the 

point of view of the contemporary science and in particular from the point of view of the 

methodology of science.  

Since I have just treated Driesch’s metaphysics in quite a general way so that at the 

end, I shall only indicate which problem-aspects he has developed in his metaphysical 

vitalism in his further post-scientific parts of his endeavors, what has found its expression 

among others in his fundamental work Philosophie des Organischen: Entelechy and 

substance; Biology and Psychology; Problems of Individuals; Metaphysical Perspectives; 

Problem of Freedom; Psychology and Parapsychology.  

 

4. Driesch on Aristotle; remarks concerning methodological differences  

Although first basing his philosophy upon Plato’s views, Aristotle finally freed 

himself from his influence especially with respect to the natural philosophy in its 

narrower sense. And he owned this accomplishment to his greater logical precision in 

analysing philosophical problems in general. Furthermore, his concept of entelechy 

was a combination between idea and reality which is lacking in Plato’s philosophy. In 

this sense, Driesch e.g. claimed that this creation was just what the theoretical 

investigation of nature required (Driesch 1914, p.21).  

Aristotle appears to be the main precursor of all vitalistic theories until the most 

recent times.  
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On the other hand, Aristotle’s theory of life is a pure vitalism. Driesch called his 

theory a “primitive or naive Vitalism” for it arose from an entirely impartial 

contemplation of life’s phenomena and not as the result of struggle against other 

doctrines (Driesch 1914, p.19).  

Driesch emphasised that Aristotle knew quite well, stemming out of various 

observations, that not all embryonic parts are at once simultaneously present in the 

developed organism but come successively into being; and thus to use a modern term, 

we may call his theory an epigenetic one.  

Words like “entelechy” and “dynamics” have been understood by both 

philosophers in a different way. By dynamics
1
, Aristotle did not mean what in 

modern terminology, e.g. that of Driesch, would be called potentiality or 

totipotentiality
2
 like totipotent steam cells.  

Therefore, entelechy, in Aristotle’s sense, is simply what “exists” in the highest 

sense of the word even if it was not strictly a realized thing. Thus the statue taken in 

this sense and before it is created, it exists in the mind of the sculptor.  

Driesch, concerning Aristotle’s standpoint, claimed that we can see that the 

concept of entelechy rather than that of dynamics corresponds, though not 

completely, to the modern concept of the potential (Driesch 1914, p.14). 

On the other hand, Aristotle has not been conscious of how important is a 

relation of specified parts with respect to the whole organism.  

In Driesch’s opinion, there appears manifest difficulty in the fact that, as we 

have seen, one part of the growing body does not, according to Aristotle, condition 

the formation of another part, for this actually implies, to put it briefly, that the cause 

of the differentiation of the parts does not lie in the seed; conversely, the seed is to be 

regarded as a true part of the growing body (Driesch 1914, p. 14, 15).  

Aristotle believed that in the case of morphogenesis there is something which 

forms the parts though neither directly as an identifiable entity nor yet as if the final 

development was already existent in it. 

Morphogenesis, when taken in this sense, i.e. as a whole process, was rather 

regarded as a kind of artistic creation.  

Therefore, the manner in which each part could arise should have been deduced 

on the grounds of the principle that everything which comes into existence, whether 

in nature or in art, arises by something actually existent, out of something of a similar 

nature and potentially existent. Now, the seed is such an object that, on the grounds 

of an impulse and principle, when the impulse ceases, each part comes into being and 

comes endowed with soul
 
(Driesch 1914, p.15). 

 

In this way the soul as an actuality, i.e. an entelechy which organizes the body. 

Aristotle calls the soul the principle of all living things.  

Briefly, one can say that this is the main outline of the Aristotelian theory of 

development.  

Driesch does not agree with Aristotle’s claim that the question whether soul and 

                                                 
1
 E.g., Dynamics of the statue is already contained in the block of marble. 

2
 Driesch himself does not use the term like this.  
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body are something one has as little sense as it is in the case of wax and its form. The 

soul cannot exist without a body, yet it is just not the body itself but rather something 

inherent in the body; if the eye were a living being, then eyesight would be its soul, 

this last being then the substance as notion or form of the eye; and the eye would be 

the matter of the eyesight (Driesch 1914, p.18).  

Aristotle cannot start with a more subtle and logical discussion concerning the 

conceptions either in dynamics, entelechy and energy (Driesch 1908, pp.153–237) or 

of form of matter and substance (Driesch 1908, pp.238–264), and this is how Driesch 

did it. 

Aristotle was, in Driesch’s opinion, the great father of systematic philosophy, 

and should be regarded as the founder of theoretical biology. Moreover, he appears 

to be the first vitalist in history since his theoretical biology is throughout vitalistic; 

and it should be regarded as a very conscious vitalism indeed for it grew up in 

permanent opposition to the dogmatic mechanism maintained by the school of 

Democritus (Driesch 1908, pp.143, 144). 

However, Driesch has understood the category of entelechy quite differently in 

comparison to Aristotle’s concept. It is true that he has borrowed his terminology 

from Aristotle, and let that factor in life-phenomena, which he has shown to be a 

factor of the true autonomy of life in relation to inorganic world, to be called 

Entelechy, though, without identifying his own doctrine with what Aristotle himself 

meant by using the word “entelechy”. Driesch has decided to use this word only as a 

sign of admiration for Aristotle’s great genius; this word was to be a mould which 

Driesch filled with new contents
1
 (Driesch 1908, p.144).  

In general, it seems to me that, in the case of a comparison of Aristotle’s and 

Driesch’s standpoints, we are dealing with a generally similar research method which 

was developed in a different way. I am inclined to claim that on one side, Aristotle 

has only been looking to explain the causes of organic world as based mainly on the 

observation of the singular organic phenomena. I think that Driesch based his 

vitalistic method mainly on the observation aimed at building a theoretical scheme in 

form of a concrete conceptual construction which was then to provide his scientific 

analysis.  

                                                 
1
 Entelechy is lacking all the characteristics of quantity. Entelechy is order of relation and 

absolutely nothing else; all the quantities concerned in its manifestation in every case were to be 

due only to means which are used by entelechy itself, or to material conditions which cannot be 

avoided.  

Entelechy, though not capable of enlarging the amount of the diversity of composition of a 

given system, is capable of augmenting its diversity of distribution in a regulatory manner, and it 

does so by transforming a system of equally distributed potentialities into a system of actualities 

which are unequally distributed.  

Entelechy is not energy, not forces, not intensities but entelechy. Entelechy is a factor in 

nature which acts teleologically. It is an intensive manifoldness, and on account of its inherent 

diversities it is able to augment the amount of diversity in the inorganic world as far as distribution 

is concerned. It acts by suspending and setting free reactions based upon potential differences 

regulative (e.g. enzymatic catalysis). There is nothing like it in inorganic nature. (Driesch 1908).   
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Conclusion 

The article may stir a number of important questions which when taken in general 

might be concerned with the meaning of Hans Driesch’s research and its most 

important results for the contemporary biology in some of its main branches. Those 

problems might concern Driesch’s relevance for today as expressed in terms of 

philosophy of science, embryology, morphogenesis, technology (e.g., cloning), etc. 

However, were such problems discussed in the article itself, it could break the 

thematic unity and, above all, enormously increase the very scope of this work.  

Briefly, let us take into account examples of such far reaching problems appearing 

out of Driesch’s scientific research and conceptual analysis.  

In regards to constituents of a system knowing how much substance to produce 

for tissues and organs, it might of course, be tied heuristically with the current 

thinking on tissue hormone levels that guide tissue development. But how would it be 

possible to even briefly present the main concepts of current thinking on tissue 

hormone levels?  

Since Driesch has started little by little to go beyond science and into 

metaphysical areas by attributing extra-spatial properties to the E category, it might 

be considered to link this idea with the concept of Einstein’s cosmological constant; 

but this latter concept has also had its own “ups and “downs, so would it be 

worthwhile to enlarge such an uncertainty by joining to it a finally ineffective 

biological idea?  

Whether Driesch’s concept of entelechy acting in space but existing outside of it 

might be considered as a sufficient ground for suggesting that he is a forerunner of 

the notion of “genes” which exist in each cell and remain intact despite regional 

changes? This analogy is just too risky in my opinion and it could hardly be 

substantiated in a sufficient way.  

It might seem that Driesch’s substantialist interpretation of entelechy could be 

contrasted in an interesting way with Bergson’s energetic interpretation but 

Bergson’s view never really caught on the strictly scientific level. So that what would 

Driesch’s achievements be contrasted with, and how?  

Driesch’s concept of “organic movements” has been developed in too a general 

way; as a matter of fact, it embraces in many respects almost any specific organic 

change so that relating even simple examples of such phenomena could lead 

inevitably to many additional explanations.  

According to Driesch’s picturesque phrase, psychoid was to “use” some 

determined parts of the brain in a way similar to that in which “a pianist uses 

respective instrument”. But how could it be stated and understood in strictly scientific 

terms? This has never been explained by Driesch himself.  

Summarizing – the aim of my present remarks consist of general sketching out of 

the key constituents of Driesch’s methodological vitalism as a overall program: how 

to construct appropriate conceptual means for guiding strictly scientific research and 

even the experimental one with respect to the specific living phenomena and to carry 

out this research in a form leading to the discovery of the specific laws of the organic 
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world, and philosophical, even metaphysical, ideas as a potential material for 

“coining” such specifically biological conceptual means should not be excluded.  

In conclusion, we might say that Driesch’s research in the domain of biology as 

well as his philosophical deliberations connect tightly to his fruitful scientific activity 

and were very often mistakenly assessed as only pure metaphysics. Driesch’s initial 

endeavors have had above all a very deep and autonomous inquiring and scientific 

dimension. This is what I was trying to convey in the earlier part of the present paper 

on Driesch’s methodological vitalism.  

The main reasons for the above described and essentially erroneous 

understanding of Driesch’s unquestionable scientific achievements as exclusively 

metaphysical speculations seems to stem from two fragmentary analyses of the main 

stages of his proper research-work.  

As a matter of fact, those are only later speculative-metaphysical aspects of 

Driesch’s purely philosophical deliberations which nowadays are usually, and 

sometimes even excessively, taken into account and Driesch’s much earlier thorough 

although only fragmentary scientific research constituting of heuristically-

methodological and epistemological stage of practicing his heuristic vitalism, either is 

not distinguished at all or at most it is essentially diminished as having no real 

scientific meaning or value.  

It is no wonder that such a drastic narrowing of the perspective of analysis of 

Driesch’s vitalistic standpoint might in consequence bring on the exaggerated 

emphasizing of his metaphysical vitalism at the expense of his almost completely 

overlooked methodological vitalism.  
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HUMAN EVOLUTION BASED UPON OLD CHINESE PATTERNS? 

RATIONALLY REALIZING PSYCHOSOCIAL EVOLUTION 

THROUGH A WELL-BALANCED POLARITY  

IN THINKING, BEHAVIOR AND FEELING 

 
Felix BADELT  

 

 

ABSTRACT. Polarity regarded as a cosmological principle and applied to 

psychology enables to describe stressful or healthful dynamics. Old Chinese Yin-

Yang interpretations encourage to look upon this subject also from a western point of 

view by including a further approach from Hegel’s western philosophy: Thesis – 

Antithesis – Synthesis. In this article common western terms of everyday thinking, 

feeling and behavior are listed up as complementary polar pairs. On this base 

different sorts of polar dynamics (causae formales) can be distinguished. In nature 

opposites do not exclude each other but are understood as partners, the well-

balanced cooperation of them enables human evolution step by step (the symbol of 

Taiji illustrating a possible causa finalis), whereas polar dynamics like misbalances, 

deficits of both sides, extreme fluctuations or conflicts between the poles can lead to 

(severe) personal and psychosocial problems. This can be interpreted as aberrations 

or negative causae finales. Examples from everyday life are given. 

KEYWORDS: Polarity in Psychology, polar dynamics, Yin–Yang principle, Thesis – 

Antithesis – Synthesis, subjective balance, polar deficits, fluctuations, conflicts, 

misbalance; psychosocial evolution, psychosocial stress, health, Salutogenese, self-

evaluation, self-experience 
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Introduction:  Yin–Yang – Wu–Xing 

Polar thinking and the 5 phase’s rotation system – both concepts emerged in Old 

Chinese Philosophy – can be understood as cognitive methods. They also are the 

naturalist principles (which originally were observed in nature): Polarity and 

Diversity. While yin and yang signify polar aspects (originally referred to the 

change, for example, between darkness and light, or active and passive); diversity in 

nature was generally observed between five (wu) changing conditions (xing), which 

usually are signed in dictionaries and literature as five different elements, or five 

different stages of motion in nature.  

Living in accordance with these natural patterns and searching for the good 

balance and cooperation among all these conditions was recommended as an essential 

condition for maintaining health (Nguyen Van Nghi, 1977). 

In accordance with the main principles of the Biocosmological Association (and 

its neo-Aristotelian foundation) – similarly Old Chinese Systems do underline 

Polarity (and diversity) as universal principles of life. In this article polar aspects are 

applied to psychology from my western point of view. Whereas the specific different 

psychological terms here serve as causae materiales, their polarity and the difference 

among them can be interpreted as natural driving efficiency (causa efficiens). 

Patterns of polar interactions can be regarded as causae formales. Well-balanced 

cooperation of polar functions and natural sequences among the five phases follow 

possible evolutionary aims (causa finalis) whereas other kinds of dynamics 

mentioned underneath are easily misleading. The following interpretations of polar 

interactions resemble to a main ethical principle of Aristotle according to which 

virtues are described in middle (mesotes) between two false extremes (Kunzmann et 

al., 1991). 

My work consists of the two parts. The second article (planed for the next issue 

of “Biocosmology – neo-Aristotelism”) will describe how different polar conditions 

influence each other by the use of Old Chinese five phases (elements) rotation model 

(wu xing)
1
. Suitable western terms (that are placed into a rather complex Old Chinese 

Model) can help to revive it and adjust this Model to the modern level of scholarly 

knowledge – to describe the individual’s healthful evolution (ontogenesis). In wu–

xing all the four Aristotelian causes can be registered in combination (comparable 

with the notion of hylomorphism). 

A possible synthesis of yin–yang and wu–xi is illustrated in the work as a Taiji-

symbol in rotation (see Picture 1). Applied to psychology it can be discussed as a 

comprehensive healing model already described in my German Book 

“Psychosomatische Vorsorgemedizin”, edited by Springer, Wien, New York, 2008.   

                                                 
1 My interpretation from the western standpoint is needed due to the lack of suitable terms for 

today’s understanding of psychology in Old Chinese tradition. 
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Picture 1. Old Chinese patterns of Health for today´s psychology   

Taiji combined with Wuxing   
 

1. Back to the roots – Polarity as a tool to scale psychosocial health or health 

risks 

Polarity as a basic phenomenon in nature was observed by ancient Greek 

Philosophers e.g. by Heraclitus and Aristotle (Kunzmann et al., 1991). In the modern 

era, German Idealism of the 18
th
 century is notable, by developing dialectic 

philosophy and putting into practice the study of polar aspects. Due to dialectical 

principles, cooperation of polar moments can lead to further developed stages, 

including a synthesis of Thesis and Antithesis like it was described by Fichte, 

Schelling, Hegel (Kunzmann et al., 1991; Pietschmann 1980). In Old China this way 

of thinking had a much longer tradition. Yin and Yang in their healthful cooperation 

was always regarded as a principle of health, as underlined in Hoang Ti Nei King 

going back at least to the early Han period, according to legends back over 3000 

years (Nguyen Van Nghi 1977; Porkert 1982; Granet 1963, etc.). 

In connection with my medical study of acupuncture I got acquainted with this 

aim of balancing yin and yang functions to promote health. So I made up my mind to 

apply this old principle to psychology. Knowing that we usually experience a large 

number of different opposite functions not only in our body but also in our thinking, 

behaviour and emotions. I placed suitable common western psychological terms into 

the Old Chinese Yin–Yang system. This approach has appeared to be a simple but 

essential method to describe mental health, individual health risks and illnesses in 

details.  

Whereas in medical physiology health can be measured in terms of the CGS 

system (cm, gram and seconds), scales for psychosocial health are much more 
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difficult (for, the latter depends on the individual’s specific cultural background and 

environment). For example, in western countries personal or social health is 

described by the abilities to realize healthful contacts, feeling of self-confidence, 

working-ability, adaptability, personal satisfaction, self control, sense of coherence 

including comprehensibility, manageability and meaningfulness, etc. (Lorenz 2005; 

Frischenschlager and Kropiunigg,2002; Jork and Peseschkian, 2003; Pritz and 

Stumm, 2007). The complexity of above mentioned abilities can be reduced, firstly 

by dividing them into pairs of simple polar elements (as already underlined by Schulz 

von Thun, 1989). This can help us to analyze complex disturbances like anxiety, 

sleeplessness, or other possible psychosocial stress factors.  

Openness towards several opposite poles and the subjective feeling of a well-

balanced flow between different polar conditions can be realized as a possible 

individual scale, serving our interpretation of e.g. good adaptability. In contrast, 

psychosocial stress is usually connected with typical bipolar malfunctions like 

deficits of both sides, disturbed balance, extreme fluctuations or conflicts between 

opposite poles. These malfunctions (in more detail) are described in chapter 4. 

 

2. Personal Balance – easy in theory, difficult in practice 

 
Picture 2. Taiji Symbol 

 

This principle is illustrated by the well known Old Chinese Taiji Symbol – 

probably one of the eldest health symbols in our world. Applied to Psychology, it 

designates the necessity of a balanced flow of possible constellations of opposite 

functions, including our thoughts, our behaviours and our emotions. Taiji resembles 

to the western philosophic idea of Synthesis – in contrast to a common principle 

“either – or” in western cultures and their mindset, which often leads to further 

conflicts, illnesses and early death. The Yin nucleolus inside of the Yang area and 

vice versa symbolizes that opposite aspects (besides stimulating each other) should 

keep an eye upon each other. This especially refers to life situations, when one side is 

actually dominating. In practice this means: never succeed without a possibility to 

give up; make no critique without a possibility of generosity, etc. 
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In everyday life many different polar aspects (see next chapter) are to be 

considered and put into subjective balance. Openness towards contrary aspects and 

personal feelings of balance among such bipolar constellations in our thinking, 

behavior and emotions build up a good healing atmosphere for our body, for our 

mind and for our social lifestyle. In western philosophy and natural sciences the 

mental principle “either – or” has to be substantiated and developed. 

The principle of cooperation between opposites states: One part (pole) should 

come to being (domination) after the other. Both parts (poles) should generally act in 

a well-balanced form. Therefore, each part (pole) should dominate by turns, but not 

exclude each other thus generating conflicts, including the suppression of 

unconscious forces and impulses. In turn, well adapted balanced flows between the 

polar parts certainly helps to promote the health of our body, our thinking, feeling 

and social activities provided with enough energy (the latter resembles C.G. Jung’s 

appeal to revive animus in anima and vice versa). 
 

3. Viewpoints of Polarity in Psychology  

 

Psychosocial aspects of polarity 

 

 

 
• Thesis – Antithesis (main term + contrary)  

•  active – passive    

• towards oneself – towards others 

• positive – negative                

 

 

Picture 3. Psychosocial aspects of polarity 
 

Realizing a psychological approach (and applying western point of view), four 

categories of polarity can be considered. Firstly, for a most general category aimed at 

the differentiation of polar aspects the notions Thesis (any main term) and Antithesis 

(its positive opposite) are proposed. These basic substances (Thesis and Antithesis) in 

their natural cooperation and by combining both (polar) aspects develop towards a 

Synthesis (a higher stage of being) achieved through the integration of both polar 

constituents. For example: Well coordinated working (understood as Thesis) and 

resting (understood as Antithesis), one after the other, are important partners to reach 

good efficiency (Synthesis). Or, healthful contacts and their effects (synthesis) do not 

only need to be together (thesis) but also a time to withdraw, to be alone (antithesis).  

Secondly, the polar category – passive–active – is actual. It plays an important 

role in everyday life. For instance, to be cared – caring for somebody; or being 

treated – treating, handling, etc. 
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The third category of polarities – centripetal (towards me) vs. centrifugal 

(towards others) – can be practiced more or less harmoniously. The examples are: 

working for oneself – working for others, helping; being self critical or rather 

criticizing others; etc.  

In most cases the fourth polar category is actual: positive – negative (like being 

diligent – or lazy, etc.). This category reflects the results of more or less balanced (or 

disturbed) polar activities in our thinking, feeling or behaviour. 

The next three tables (tables 1, 2, 3) list up common examples of polar 

constellations (see middle rubrics). They concern our thinking, acting and emotions 

in everyday life. Each table lists up a few examples of different types of polarity: 

thesis – antithesis, in table 1; active – passive, see table 2; towards others – towards 

oneself, table 3). The right and left rubrics in each table points out typical 

exaggerations of the relevant side, which are connoted as common stress factors. This 

view comes close to Aristotle’s ethics (mesotes) but additionally underlines the 

dynamic aspects between the different types of poles. 

 

 Table 1. 
Polarity Thesis – Antithesis 

Examples in every day’s life 

 

Exaggeration                    Thesis –  

Position 

Antithesis 

Opposite 

Exaggeration                 

clinging together alone lonely 

suspicious caution trust careless 

pedantic critical generous uncritical 

fanatic willing content aimless 

aggressive succeed give bye helpless 

hectically speed up slow down too slow 
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Table 2. 
Polarity active/yang – passive/yin 

 

Exaggeration                    active passive Exaggeration                 

unhappy love 

stalking 

to love  

looking for contact 

being loved  

being contacted 

no own love 

being stalked  

overprotective caring  being cared being spoiled 

too severe criticize  being criticized always feeling 

guilty 

too dependent  to need to be needed too powerful,  

always active to treat; succeed                            be treated; give by always passive 

over adapted coordinating adapting uncoordinated 

 

Table 3. 
Polarity centripetal /rather yin- centrifugal/ rather yang 

Examples in every day's life 

 

Exaggeration                    Towards me Towards others Exaggeration                 

only self 

attended 

hypochondriac 

attend to me,            

own sensibility 

attend to others, being 

empathetic 

only attending to 

others;  

spoilt  caring for me caring for others over protective 

over responsible;        

compulsive 

my duty; my fault others duty; fault irresponsible 

stressing myself expect from myself expect from others stressing others 

reckless 

competition 

working for me working for others   being abused 

no time, no space    

for others; 

Time, space for me; Time, space  for others; no time, space for 

me; 
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The advantage of this access to psychological problems is its simplicity by the 

use of common terms, which everybody can understand. Dividing complex personal 

stress into such simple polar elements can be a first step to cope with a rather 

complex problem (for example anxiety or sleeplessness) and helps us to help 

ourselves gradually. (See over next chapter). The same access is also interesting for 

pedagogic purposes – in addition to the specific language, the specific terms and the 

specific way of thinking commonly used among western clinical psychologists 

nowadays.  

 

4. Dysfunctional, stressful polar constellations 

 

Common types of polar malfunction 

 

 
• Reduced polar activity 

(both polar aspects are 

deficient) 

 

• Severe fluctuations of 

polar functions 

 

• Misbalance 

 

• Polar functions in 

conflict 

 

 

 
Picture 2. Common types of polar malfunction   

 

In contrary to the health principle of Taiji a lack of both sides is leading towards 

“neither – nor” constellations. Also extreme fluctuations, severe misbalance and 

possible conflicts of polar aspects usually are signs of personal and psychosocial 

stress. When ignored, such constellations can become worse or go along with 

psychosomatic or mental illness – as evidenced by numerous examples from 

everyday life: 

A: Reduced polar activity of both sides can be illustrated by a rather flat sinus 

wave between Yin and Yang. It signalizes reduced activity, general deficits of both 

aspects – despite different theories about causes how they might have come into 

being (due to constitution, or suppressed by the domination of other aspects, or by 

environment, or as the result of exhaustion after prolonged polar conflicts or severe 

polar shifting). Any help is based upon supporting both deficient aspects by bringing 

them into mind, and, further, by trying out their realization in a life practice. It is 

desirable to conduct such a practice with a psychotherapeutic support. 
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For instance, cold-hearted people (with a reduced ability of empathy) rarely 

experience their own feelings. Lazy people seldom work for others and for 

themselves. Spoilt children neither care for others, nor for themselves. During an 

existential crisis there exist neither personal wishes nor personal satisfaction. In some 

severe cases of burnout the exhausted patients might be neither able to work, nor to 

rest. 

B: During severe polar fluctuations (illustrated by too high amplitudes between 

Yin and Yang in picture 7) both partners overlook their counterpart during their own 

activity (no Yang nucleolus in the Yin area and vice versa). Such conditions of 

overcompensation of deficits need more consideration (a deeper understanding) on 

the necessity of both physiological counterparts, as listed up in the middle of two 

rubrics in the tabled illustrations 4, 5 and 6. 

The following examples can be taken into consideration. Emotional instability 

often goes along with ‘black – white’ judgements, like exaggerated criticism towards 

one side and blind generosity towards others. Some patients blindly trust into 

conventional (scientific) medicine and fully distrust any other complementary 

method. In other cases, medical doctors can experience it the other way round. Phases 

of feeling medical incompetence (e.g. during an attack of anxiety) can be combined 

with the phases of the raised competent control of feelings. Long lasting suppression 

or states of inability can be followed by severe aggression. Workless inactivity 

sometimes is overcompensated by aggressive hyperactivity.  

C:  Misbalance between two counterparts probably is the most common type of 

impairments of healthfully personal balance. In picture 7, misbalances are illustrated 

by unequal sizes between Yin and Yang. The dominant aspect usually supervises 

over the deficient one. To correct the imbalance, naturally, the weaker side ought to 

be supported but not reduced (criticise) the dominant partner. Misbalance of polar 

components leads to symptoms as described in the left or right rubrics of the tables 4, 

5 and 6. 

These are the some examples for misbalances: People whom we dislike we are 

usually criticized but do not get praise or generosity from our side. For that reason, 

raised claims in connection with reduced personal satisfaction or contentment easily 

furthers personal stress. In turn, spending much more time to work without having 

enough time to rest easily leads a person to exhaustion. Domination of consummation 

over personal income or saving usually leads to sorrows (depths). During aggression 

personal succeeding is dominant whereas altruistic activity is forgotten. In social 

competition, recklessness often works for oneself, thus dominating over the work for 

others (aid). 

D:  Polar components in conflict. During conflicts the polar counterparts fight 

with each other – a situation which often is followed by stagnation. Both sides look 

upon each other “with enlarged nucleoli” – one side blocking the other. During 

conflicts such “either – or” thinking categories hinder healthful solutions concerning 

the principle: “one after the other”. Prolonged conflicts of polar functions have the 

tendency to become dominant aspects in our thoughts or behaviour. Conflicts waste a 
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lot of time and energy, thus suppressing other, often important life aspects. In the 

outcome, conflicts sometimes end up in deficits of both fighting poles. 

Here are some examples for polar functions in conflict: Conflicts between 

wishes of binding and detaching can easily hinder contacts. Conflicts between work 

and private life might cause burnout – damaging in the long run both privacy and 

work ability. Conflicts between self-accusation and accusing others can hinder 

decisions and thus can counteract psychosocial development in other aspects. 

Conflicts between sexual lust and strict rules of allowed ways of satisfaction may 

lead to dominant forms of (sexual) abuse or end up in frustration with the loss of 

both: lust and satisfaction. 

 

5. Healing strategies in mild cases of dysfunctional polar patterns  
According to an old good principle in acupuncture (in cases of misbalance) the 

weaker side rather should be strengthened than criticizing (reduction of) the dominant 

pole. Ways of strengthening the weaker part (pole) can be: just bringing it into mind 

by reading, by being discussed, by trying to remember it from own life, own 

experiences or the weaker side can be supported by phantasm (illusion). In some 

cases the weaker aspect can be eventually underlined by the use of hypnotic 

techniques.   

In cases of several misbalances among many different polar constellations it is 

better to aim balance rather among slightly disturbed polar conditions, whereas the 

more severe ones firstly should only be registered. Some of them can perhaps be 

discussed with good friends, but in more severe cases they need to be treated by 

professional psychotherapy. 

As mentioned above, in cases of severe fluctuations the normal polar aspects in 

the middle of the table ought to be strengthened or underlined, as well as in cases of 

deficiency of both parts.  

Also in cases of conflicts (e.g. hate and love) both sides ought to be respected in 

their milder forms (e.g. antipathy–sympathy). One aspect is allowed to be realized 

beside or after the other aspect, taking into consideration that one side can be more 

experienced in some concrete respect, while the other counterpart in another 

connection. 

 

6. Evaluation of disturbed polarity in our everyday life  

I am attaching an evaluation sheet used in my own medical practice to 

distinguish common stress factors of everyday life, which easily can stand behind 

chronic diseases and psychosomatic symptoms and often hinder recovering in time. 

Some of these imbalances, severe fluctuations, conflicts or deficits can also be 

leading aspects of recognized mental illnesses. 

In the given table 4 the individuality of polar dynamics of our everyday 

thoughts, behavior and emotions is evaluated. In most cases, we probably find 

ourselves far enough from the extreme situations that are listed up in the right or left 

extreme columns, shifting near to the middle (signed as the zero position), and 
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sometimes much closer to one pole. The variant is also when a person experiences 

extreme fluctuations or (if only position zero is marked), and when none of the 

addressed possibilities are existent in our life (in the sense of a “neither – nor” 

answer). 

For better visualization the following table illustrates different possibilities 

reflecting the variants of filling the (see the table 5). 

Table  4.  
General information for patients  

Weight scaling between two extreme positions 3 2 1 0 1 2 3 

Normal shifting between two poles away from extremes   x  x   

Closer to one side  x   x   

Much closer to one side and  away from the other side  x      

Usually fluctuating  x    x  

Often extremely fluctuating x      x 

Both sides play no role in my life, do not exist    x    

I don’t know; I don’t want to answer; no comment        

 

Working out this evaluation of polar elements in our thinking, our emotions or 

our behavior helps to understand our lifestyle. Such an understanding opens different 

forms of applications – according to individual wishes: 

1. Stimulating our self-experience – precisely for private use. Just dealing with a 

variety of alternatives can help to identify leading aspects in our life without 

overlooking their polar partners, which still have a weak role in our self wellbeing, up 

to now.    

2. Some items might encourage us to realize a confidential discussion with close 

friends, partners  or with  our  medical doctor to find out whether they are severe 

stress factors and thus  go along with a higher risk for physical discomfort or 

illnesses.  

3. Systematic evaluation of disturbed polarity – usually accompanying 

individual psychosocial problems – can help to prepare for professional 

psychotherapy. 
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Table 5. 
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Conclusion: Well-balanced thinking, feeling and behavior as a personal and 

general “Salutogenese” concept 

Readers of this article might have the impression of being confronted with a too 

simplified sort of psychology neglecting individual causes and social circumstances. 

Nevertheless for didactic reasons simplifying is helpful to some extent. Though we 

know, that in reality polar dysfunctions usually are combined and weighted 

individually, this method tries to advance towards personal balance step by step. 

Because of many interrelations (also described in the next article by the wu–xing 

pattern) each little gain of subjective balance will help to regain more balance in 

different other fields. Complex problems like psychosomatic symptoms, impaired 

adaptability, impaired realistic self confidence, impaired ability of contact, work etc. 

need coping step by step. Any strengthening of a too weak aspect leads to improved 

resilience.  

Of course we all know that polar disturbances of our thoughts, emotions and 

behaviour like illustrated above usually do not exist alone and influence each other. 

In this connection my western conception of the wu–xing model will bring some 

order into the huge variety of polar constellations. The Old Chinese wu–xing Model – 

extended and adapted to our time by placing suitable headlines and terms into it – 

will show up possible ways of interrelations. Considering the components of the 

different (divers) phases the wu–xing pattern also allows indirect coping of single 

polar disturbances. Who ever is capable of the German language can read more about 

it my book “Psychosomatische Vorsorgemedizin”. An outline of it is presented here 

in two articles of this journal.  

A preview how psychosocial functions can be placed into a western extended 

“wu–xing” system is presented in picture 3:  

 
Picture 3. Basic polar functions of thinking, feeling, behaviour  

according to wu-xing 
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Western medicine has he tendency to divide the aetiology of illnesses into 

physical and psychological causes, whereas a psychosomatic approach tries to keep 

in mind both aspects. Medical psychology also is mainly illness orientated. Thus, 

patients often avoid consulting psychologists or psychotherapy what sometimes even 

considered shameful. Moreover, psychotherapy is in many cases not refunded by the 

insurance systems. In our culture any talk about gastric disorders, hypertension, 

infections, heart diseases, etc. is much more familiar and not associated with shame 

than expressing one's own fears, anxiety, sorrows, anger, unhappiness, etc.  

During my medical education and training there were no disciplines that could 

teach and explain how to maintain the individual's psychosocial health. Psychiatry 

was taught without being based upon such a fundament – probably because of a lack 

of worthy health theories. 

Due to the understanding of man as the psychosomatic unity, each preventive 

medical understanding ought to substantively consider psychological Health concepts 

(“Salutogenese”). Herein, the use of a simple language is needed which is 

understandable to each sane patient. Besides philosophical speculations, this article is 

realized as a contribution in a higher sense, prepared by a medical practitioner for 

patients and for myself – inasmuch as medical doctors earlier or later will fall sick 

too. 
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FROM ARISTOTLE’S WISDOM TO THE CONTEMPORARY  

INTEGRALIST WISDOM – 2400 YEARS LATER 

 

Konstantin S. KHROUTSKI
2
 

 
 

The scholarly achievements of Professor Andrew S. Targowski, a Polish-

American scholar, in the areas of cognitive informatics, civilization studies and 

wisdom theory is of particular interest for scientists of the Biocosmological 

Association (BCA).
3
 Professor Targowski was being a president of the International 

Society for the Comparative Studies of Civilizations (ISCSC) in the years 2007–2013 

and is a leading scholar of this organization. One of the ISCSC’s founders (1961) and 

its president was Pitirim Sorokin – a Russian-American outstanding scholar who 

formed dynamic cyclic socioculturology and a civilizational theory. 

Sorokin’s endeavours applied the principles of Organicism, of the Aristotelian 

essence.
4
 This Organicism does not consist only in searching for analogies with 

biological organism and thus following the formulas of holistic organicism: “the 

whole is more than the sum of the parts;”
5
 and “the whole determines the nature of 

                                                 
1
 The paper was first submitted to the journal “Dialogue and Universalism” and will be published in 

the issue 2/2014. 
2
 Novgorod State University after Yaroslav-the-Wise, Veliky Novgorod, RUSSIA. 

3
 The Biocosmological Association (BCA)

3
 was founded in 2010. Its website: http://en.bio-

cosmology.ru/ Realizing BCA’s activity, we rely on the Aristotelian philosophy as the autonomic 

whole all-embracing (super)system of rational scholarly knowledge. Thus, Biocosmology (neo-

Aristotelism) is a kind of “cosmology,” or “kosmology” if to refer to the Ancient “Kosmos” – the 

notion of the world-whole and the Organicist world order. In this, we bear in mind that Aristotle’s 

philosophy and science (as the supersystem of rational scholarly knowledge) is the foundation of 

the entire modern scientific edifice.  
4
 A key to understanding Sorokin’s works is that he implicitly (spontaneously) used the scientific 

Organicism of Aristotle. However, inasmuch as the whole significance of Aristotle’s all-embracing 

(super)system of knowledge has been drastically misinterpreted, Sorokin did not realize this (true) 

Organicism in a explicit methodological mode; in this regard, his position was similar to the 

majority of modern scholars. For that reason we write the key notions (Organicism, Hylomorphism, 

Triadicity, etc.) with capitals – to emphasize their belongingness to the true (Aristotelian) 

Organicism.  
5 

Not surprisingly, as it is affirmed by Harold J. Morowitz, “the identical words ‘the whole is more 

than the sum of its parts’ occur in the scientific treatise and papal discourse” (Morowitz, H. J. 2002. 

The Emergence of Everything: How the World Became Complex. Oxford: Oxford University Press, 

p.23). 

http://en.bio-cosmology.ru/
http://en.bio-cosmology.ru/


154 

 

 
 

BIOCOSMOLOGY – NEO-ARISTOTELISM 
 

 

Vol. 4, Nos. 1 & 2, 

Winter/Spring 2014 

 

parts.”
1
 In contradistinction, Sorokin’s Organicism (in essence,  

a form of Aristotelism) is reduced mainly to the inherent causes of the parts (organs 

of the given organism). This Organicism has basically a Bio-Kosmist
2
 nature, i.e. in 

addition to the two accepted by science, independent components – physical (the 

material world) and vital (life, organic, biological) – the sociocultural or superorganic 

phenomena are added, playing a basic role in the hierarchy of Sorokin’s theory. The 

last ones are viewed as a higher immaterial component of the supra-conscious 

meaning (the inherently driving causes) superimposed upon the physical and vital 

components. 

Thus, in Sorokin’s theory, the sociocultural world (individuals, groups, societies, 

civilizations) functions not only as a set of physical objects and biological organisms,  

but mainly as a collection of mindful individuals – the bearers, creators, and agents of 

inherent immaterial (but Hylomorphist – Organicist) meanings and goals. Sorokin 

introduces the basic principle of immanent determinism in his Social and Cultural 

Dynamics: “a sociocultural system, like a biological system, unfolds according to its 

inherent potentialities.”
3
 On the basis of this approach, the Biocosmological 

Association is founded and does its researches following both the Organicist 

principles of Aristotle’s philosophical and scientific system, and the Organicist 

dynamic and cyclic (of the Triadic essence – Sensate, Ideational, and Integral) 

principle of Sorokin’s civilizational theory. Hence, the Biocosmological Association 

is keenly interested in the researches carried out by Andrew Targowski. 

First of all, we would like to state the cornerstone moment – every approach to 

the study of wisdom is essentially based on the organicist foundation for viewing and 

studying the issue, or includes organicism as its essential constituent. In principle, 

without the Organicist standpoint the understanding of the dynamic and cyclic 

substance and the hierarchical  and heterogeneous  nature of sociocultural and 

psychological phenomena and processes are impossible. In other words, each wise or 

right decision
4
 is possible only in the case of the integration of the individual’s 

emotions, intuition and intelligence (which are basically Ideational,
5
 of intrinsic 

origination) with the perception and knowledge of the tangible world and the 

                                                 
1
 For instance, as it is analyzed by Denis Charles Phillips, among the constituent ideas of 

Organicism is the following one: “the whole determines the nature of the parts” (Phillips, D. C. 

1976. Holistic Thought in Social Science. Stanford: Stanford University Press, p.16). 
2
 Herein, “Bio-” has the all-embracing meaning, including all forms of life: biological, 

anthropological, social, cultural, and global. The letter “K” in the “Kosmist” points out to the 

Ancient (Organicist) notion of Kosmos (which signifies cosmos-world as the all-embracing 

Organicist Kosmos), i.e. to the ancient Greek rational cosmism. 
3
  Richards, M. P. 2010. “Introduction to the Transaction Edition.” In: Social and Cultural 

Dynamics: A Study of Change in Major Systems of Art, Truth, Ethics, Law, and Social 

Relationships. 4 vols. 1937 (vols. 1–3), 1941 (vol. 4); rev. 1957 (Fourth printing 2010). New 

Brunswick, New Jersey: Transaction Publishers. P.ix. 
4
 “Wise decision” and “right choice” are key notions in Targowski’s book. 

5
 If to use Sorokin’s terms, taken from his Triadic (Sensate/Ideational/Integral) conception, 

(substantiated in his four-volumes Social and Cultural Dynamics; 1937–1941). 
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surroundings (which are basically Sensate, i.e. have mainly an extrinsic  

origination). Otherwise, each wise decision is possible only if the individual is able 

(including the essential educational contribution) to perceive and realize her/his unity 

(integrity) with the surrounding world (what is basically related to Sorokin’s Integral 

supersystem). Only in this case, it becomes possible to produce wise or right 

decisions—in establishing the equilibrium (harmony, safety, wellbeing) with the 

environment after a disturbance, or in representing prospects for her/his further 

sustainable development. On the contrary, each dualist position (when the mind of 

the individual is essentially separated from the milieu) is good for achieving a high 

level of expert (positivist) knowledge but is senseless and useless for making wise 

decisions. The point is that every wise decision and/or right choice is both holistically 

related to the given surrounding sociocultural and ecological world, precisely “here 

and now”, and, at the same time – is correlated to the individual’s whole lifespan 

(ontogenetic) development. 

Hence, Andrew Targowski states that the “right judgment alone is insufficient, 

then, for the right choice to be made: emotions, intuition, will, the historical time of 

the civilization, and many other factors come into play […] necessary for the 

situation and time.” (Targowski, 2013, p.16) The relatedness of a wise decision to the 

whole life of the individual is not less essential (in the Organicist meaning): “One 

will be called wise when the balance of their life is positive and results from a 

number of wisely taken decisions over their lifespan.” (Ibid., p.17) 

The structure of the book includes three parts: the first makes the “Introduction 

to Wisdom;” the second unfolds the “Wisdom Concept”; and the third deals with 

“Wisdom, People and Civilization” and develops the conception of “Wise 

Civilization.” The author’s basic assumption is that “Wisdom ought to be defined in 

such terms as to be understood not only by experts but by an average man.” (Ibid., 

p.16) In this respect, Targowski’s book is a vivid sample of a successful presentation 

of the complex material in a simple language and with plenty of easily 

understandable examples. This style precisely corresponds to the goal of explaining 

the notion “wisdom” whose essence is “good judgment and choice in the context of 

the art of living.” (Ibid., 2013, p.16) Likewise, this is a well-organized book (and its 

contents), especially given its broad sense – starting from the issues of information 

technology to the history of research on wisdom, thus arriving at the development of 

the wisdom concept and art of living, and contemporary applications of wisdom 

theory in various spheres of the psychological and sociocultural reality, up to 

constructing the concept of wise civilization.  

The essential assumption introduced by Andrew Targowski is that “Any sane 

person can make wise decisions throughout their lifetime, from childhood to old age” 

(ibid., p.16); and that “in a cognitive IT approach, wisdom can be possessed by any 

sane individual.” (Ibid., p.7) Thus “any sane individual, including youths and even 

children, is capable of taking wise action and can think wisely. Certainly this depends 

on the context of situation and time.” (ibid, p.iv) The author adds: “the quality of 
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such wisdom changes over the individual’s life and the historical time of the 

civilization.” (Ibid., p.16) 

Although not specially focusing on this subject-matter, the book of Andrew 

Targowski directly points out to Pitirim Sorokin’s significant Triadic sociocultural 

approach claiming that every time three types of sociocultural (all-embracing) actual 

supersystems exist, but one of them dominates, determining the essence and 

wholeness of the cultural phase or epoch, and, in respect to the individual’s 

ontogenesis – dominating over the existing “type of the person” and her/his “way of 

life.” Essentially, all three types (Sorokin theoretically substantiated two polar: 

Sensate and Ideational; and the intermediate basal – Integral) are universalistic, exist 

permanently and synchronously in any social and cultural reality, are autonomic 

(independent in producing their own specific effects) and equal to each other, but 

organically are united and integrally cultivate a sociocultural reality and the 

individual’s whole (ontogenetic) life activity. Any individual, therefore, must be 

aware and capable of entering and using all the three grand modes of thinking and 

deliberate behavioural activity. 

In this light, it is clearly seen that wisdom according to Targowski has an 

Integral(ist) essence. Indeed, in the author’s material and his discourse (given in a 

valuable dialogic manner and with a lot of interesting examples taken broadly from 

various domains of the social and cultural life) we can easily arrive at the 

comprehension of a Triadic mental structure. Evidently, the right judgment has the 

bipolar essence: on the one pole, we have reason (and reasoning) based on the 

objective data and its logical (mathematical) processing, and the conclusive 

consistent (expert) judgment, while on the other pole – native intelligence (the mind 

and intellectual functioning) based on the inherent ability to grasp intuitively (but on 

the basis of a factual evidence) the essential truths of the things (and of the “thing-in-

itself” – the individual her/himself) and their logical consequences that lead 

eventually to the right judgment. Thus, each right judgment naturally includes in 

itself two polar constituents: one of them directly refers to Plato’s mode of idealistic 

(Dualist) thinking, while the other is related to Aristotle’s (Hylomorphist, Realistic) 

mode of theoretical wisdom, which is, according to Aristotle’s definition, 

“scientific knowledge, combined with intuitive reason, of the things that are highest 

by nature.”
1
 

Andrew Targowski emphasizes (although implicitly) these polar essences, for 

instance, while dealing with the main criteria and “components of wisdom, seen as 

the right judgment and choice,”  as follows: “conceptualization by means of big 

picture versus small picture and vice versa; short-term versus long-term in the 

understanding of the situation; localization versus globalization in the understanding 

of the situation, and vice versa” (ibid., 98) – all these elements in the context of the 

art of living. The author states that “the word ‘art’ used in this citation refers to an 

intuitive and innovative approach to the known and right principles of judgment and 

                                                 
1
 Aristotle. 1954. Nicomachean Ethics. Trans. Ross, W.D. In: The Works of Aristotle. Ed. Ross, 

W.D., vol. 9, Oxford: Clarendon Press. P.84. 
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an ability to create new principles and breaking the rules, outdated for the case.” 

(Ibid., p.7) At the same time, “the quality of wisdom depends on the individual’s art  

of  l iving , which follows from their genotype, character, morality, education, 

practice, relations, environment as well as their ability to draw upon the wisdom of 

the family, trade, civilization and its other kinds.” (Ibid., p.112) In fact, each right 

choice is a clear combination and integration, in Sorokin’s terms – of Sensate and 

Ideational features of the individual’s and sociocultural reality. In any case, the 

integration of polar meanings and means (of tangible and intangible things – uniting 

the opposites into one whole wise decision, a right choice that “comes to fruition in 

effective action”) is the object of study and training (education), and, certainly, a 

piece of art, as well! 

Thus, wisdom (right choices and wise decisions) straightly refers to the man’s 

natural ability; what is more, wisdom is equally expressed in the form of art in each 

conscious period of the individual’s whole lifetime (ontogenesis), and in each place 

of her/his social and cultural activity. At the same time, wisdom is distinct in each 

period of the individual’s dynamic and cyclic ontogenesis. This issue is brilliantly 

disclosed in the final Chapter 15, “Becoming Wise;” wherein likewise the practical 

significance of Andrew Targowski’s conception of the “Four Minds of a 

Contemporary Man” is shown. 

Author’s key notions of wisdom (right choices, wise decision and art of living) 

are close to the meaning of Aristotle’s practical wisdom. As is commonly known, 

Aristotle distinguished theoretical wisdom and practical wisdom. The former refers 

directly to his scientific Organicism (i.e. the realm of scientific activity). In turn, the 

latter, has a principally distinct, i.e. practical sphere of activity. Aristotle wrote  

 
“Now it is thought to be the mark of a man of practical wisdom to be able to 

deliberate well about what is good and expedient for himself, not in some 

particular respect, e.g. about what sorts of thing conduce to health or to 

strength, but about what sorts of thing conduce to the good life in general.”
1
  

 
Thus, for Aristotle, practical wisdom requires knowing, in general, how to live 

well throughout the whole individual’s life. 

Andrew Targowski emphasizes that “the Greek philosopher and scholar 

Aristotle is a great example of the universal mind.” (Ibid., p.70) In all cases, we are to 

remember that Aristotle is actually a father of science, i.e. that his all-embracing 

supersystem of knowledge
2
 is a real foundation for the entire edifice of modern 

science. Likewise, his Organicist cosmology is precisely the pole of cognition 

opposing the currently dominating Dualist pole of objective (expert) data and 

competent judgments. Thence, as “wisdom is seen as the right judgment and choice,” 

and inasmuch as “right choices” is clearly the form of Integralist intellectual activity 

– the only way to the rational cognition and scholarly understanding of “right 

                                                 
1
  Ross, W. D. 1955. Aristotle: Selections. New York:  Charles Scribner’s Sons. P.260. 

2
 In BCA, we define such an (all-embracing) body of knowledge as “cosmology.” 
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choices” (as the forms of Integralist thinking) is an urgent rehabilitation of 

Aristotelism in its true (Organicist – Naturalist) essential meaning. Indeed, the 

cornerstone is that wisdom (wise decisions, right choices, art of living) are located 

between the two independent poles of thinking and knowledge: of anthropocentrism 

(dualism, physicalism), and of AnthropoKosmism (Hylomorphism, Organicist 

Naturalism). 

Another cornerstone moment (from the above stated standpoint) is Andrew 

Targowski’s powerful and valuable endeavour to develop an interdisciplinary theory 

of wisdom and to realize its societal institutionalization (to apply his theory in social 

life, developing the man’s ability and approaching art of living). This endeavour is 

substantially similar to Pitirim Sorokin’s attempts to create a theoretical framework 

and realize the practical activities aimed at the inclusion into contemporary societal 

life the principles of creative altruism. Sorokin’s creative altruism is considered as 

one of his key concepts, together with the introduced Triadic Organicist conception 

of Sensate, Ideational and Integral types (supersystems) of sociocultural reality, 

principle of immanent determinism and the fundamental concept of Integralism. In 

the late 1940s Sorokin organized the Research Center in Creative Altruism at 

Harvard University in order to develop his concept of creative altruism. In the Center, 

together with his fellows, Sorokin strived to combat the exclusive role played by 

Sensate beliefs and practices in the contemporary society (enrooted in materialism, 

greed and egoism), and attempted to institutionalize and promote behaviour (by 

reconstructing and transforming social reality) that was based on altruistic values and 

Integralism. 

At the Center, Sorokin produced his major works on altruism. He defined 

altruism (1948) as “the action that produces and maintains the physical and/or 

psychological good of others,”
1
 and this definition (and Sorokin’s activity on the 

whole) evidently correlates with Aristotle’s practical wisdom. One more similarity of 

Sorokin’s and Targowski’s approaches is that along with theoretical explorations they 

both are aimed at the reconstruction of our everyday life so that – on the principles of 

Integralism—altruistic acts or wise decisions become accepted into the curriculum of 

conventional educational structures, and, eventually, be practiced in everyday life by 

ordinary people involved in common social settings. 

Analysing this issue, Jay Weinstein and Elvira del Pozo Avino, referring to the 

researches of Barry V. Johnston, stressed the fact that “the research of the Center 

failed to start a significant mass movement or to institutionalize the study of altruism 

in the social sciences.” All this happened, according to them, because “the 

sociological community showed little interest in altruism, integralism, or the 

reconstruction of society.” In the end, although emphasising the importance of 

Sorokin’s studies and practical endeavors – they agreed with the conclusion of Barry 

Johnston that “Sorokin’s methods […] is a start, not a science…”
2
  

                                                 
1
 See: Sorokin, P.A. 1948. The Reconstruction of Humanity. Boston: Beacon Press. Pp. 57–60. 

2 
Weinstein, J., E. del Pozo, A. 2004. “Altruism and the Prospects for a Common Humanity.” 

Pp.98–124, in The Changing Face of Globalization. Dasgupta, India: Sage. P.115. 
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In this light, undoubtedly recognizing the high value of Targowski’s book and 

his whole line of creation and practical application of his theory of wisdom (ITW), 

we must not overlook the great resource and direction of the ITW scholarly 

development. It is quite reasonable to enhance the scientific (primarily, 

methodological) component of the whole endeavor and process, starting with the 

actual construction of the foundation and basic framework for the Integralist 

scholarly activity. The latter (relying on the main principle of Sorokin’s theory) is 

essentially the integration (but on the inherent Integralist fundamentals) of the 

exploratory and learning means of the both poles (sociocultural supersystems), of 

their cognitive and educational resources. 

From the Biocosmological standpoint, one of them is the currently dominating 

(or, rather, dictating) pole of modern mathematical physicalism (in respect to science) 

and of dualist (anthropocentric) philosophies which study consciousness. The other 

pole (and the sociocultural supersystem that includes science and philosophy as its 

components) is built upon essentially the Aristotelian (Biocosmological) scientific 

and philosophical Organicism. Substantially, therefore, we really are able to 

substantiate and advance the contemporary Integralist realm of theoretical and 

practical activity, including the scholarly rationalization of ITW-development, and, 

thereby, its universalization. The point is that the rationally explained things become 

understandable by any sane person, including even unwise or bloodthirsty politicians 

and public leaders. In this way, objectives and contents of the ITW-process can get a 

significant increase of implementation.  

In conclusion, Andrew Targowski’s book Harnessing the Power to Wisdom: 

From Data to Wisdom is itself a remarkable wise contribution to the contemporary 

cultural world, forming an interdisciplinary theory of wisdom and conception of the 

wise Integralist civilization. Substantially, this is a significant step towards the 

integral organization of contemporary social and cultural life, and a valuable piece of 

information of the integrally organizing essence. 
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NOTES FOR CONTRIBUTORS 

 

• The publishers, editors and the BCA Board are not legally responsible for any 

opinions expressed by the contributors which may not necessarily reflect their own. It 

is the responsibility of the authors to document their text properly by international 

academic standards. IN SUBMITTING ANY WORK(s), the AUTHOR RELEASES 

THE JOURNAL AND THE EDITORS AND PUBLISHERS, AND THE 

ASSOCIATION FROM ANY AND ALL LIABILITY WHATSOEVER, INCLUDING 

BUT NOT LIMITED TO THE COPYRIGHT INFRINGEMENT.  

• Articles submitted for publication to the journal “Biocosmology – neo-

Aristotelism” (Journal) are given serious consideration.  

• The positive result of reviewing (“the article deserves publication”) means that 

the submitted article contains new interesting materials and satisfies the aims of BCA 

development.  

• Editors consider for publication in the Journal only original articles which have 

not been published previously.  

• Each article should normally consist of the following elements:  
! a title page with title of article, name(s) of author(s) and address(es) where the 

work was carried out;  

! an abstract – up to 15 lines;  

! keywords (no more than 10);  

! the text;  

! illustrations (figures, schemes, photographs, tables, graphics);  

! the list of references;  

! author’s (co-authors’) information:  
- full name;  

- academic degree and position;  

- affiliation;  

- postal address, E-mail address, phone and fax numbers (to contact the author if 

needed).  

• When submitting article to the Journal, authors are requested by editors to 

follow the guidelines (see below):  
1. Maximum recommended length of an article (including an illustrative 

material, tables, and the list of references) is 40.000 signs, including word spaces. In 

turn, if a paper is prepared for the sections: “Facts. Comments. Notes” and 

“Scientific life” – then its length must not exceed 9.000 signs; and for the section 

“Reflections over the new book” – no more than 18.000 signs (including word 

spaces).  

2. The article submitted to the postal address is prepared in two copies.  

3. How to prepare an article:  
 Article is prepared only in Microsoft Word (version 6.0/95 and later);  

 Page format is A4;  

 Font – Times New Roman, font size – 14; line spacing – unary; indentation – 1,0;  

 Footnotes – paginal;  
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 Tables (figures, graphics, etc.) are fully embedded in the Word document (are positioned in the 

corresponding place of an article) and supplied as separate files where possible. The list of figures 

(etc.) and the signature to them are supplied separately and are not placed in the main text. 

However, there must be a reference to the figure in the corresponding place of an article. Tables 

should be numbered serially and referred to in the text by number (table 1, etc.). Each table should 

have an explanatory caption placed over a tabular field, and figures – caption signatures.  

 

4. Exclusively the accepted (in the International System of Units) abbreviations 

and acronyms are permitted to be used - abbreviations of measures, physical, 

chemical and mathematical symbols and terms, etc. All acronyms and abbreviations 

should be clearly explained when they first appear in the text, and all units used 

should be consistent throughout the article  

5. References: the alphabetic (Harvard) system is used - the name of the author 

appears in the text together with a year of the publication, e.g. (Ivanov 2001) or 

Ivanov (2001) (as appropriate). Where there are only two authors both names should 

be given in the text (Ivanov and Pavlov 2001) or Ivanov and Pavlov (2001). However, 

if there are more than two authors only the first name should appear followed by et 

al, (Ivanov et al 2001) or Ivanov et al (2001). If a reference is given to different 

works by one author or group of authors in the same year they should be 

differentiated by including a, b, etc, after the date (e.g. 2001a). If you refer to 

different pages of the same article, the page number may be given in the text (using 

the two-spot), e.g. (Ivanov 2001:100). The reference list at the end of the article 

should be given in alphabetic order. A complete reference should consist of: name(s) 

- surname and first name (separated by a comma), date published (in parentheses), 

title of the article or book (in italics), name of the journal (in italics), volume and 

number (in parentheses), for books - editors (if any), town of publication and 

publisher, and finally the page number(s), e.g.: Ivanov, Ivan A. (1979). New 

approaches to treatment of diseases. Therapeutic archive, 5(3):4-10. The name of a 

journal or book is given in full.  

6. Illustrations: the article is supplied by the adequate number of figures 

(schemes, graphics, tables). Color illustrations are accepted. Designations in the 

figures are given in numerals. Figures can be reduced by 1.5-2 times without 

compromising their quality.  

7. Authors are expected to realize the style of their articles in the manner that 

corresponds to criterion “clear and laconic”.  

8. In the case of rejection the submitted article, editors send to the author a 

corresponding notice with the explanation of reasons (for the refusal of publication).  

9. Authors are responsible for ensuring the accuracy of the submitted 

(published) article. 


