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Abstract. With the advent of the so-called science of complexity a new thinking reasoning originated, which places the 
dimensions of logic and time at the centre of philosophical and speculative interests. Prigogine, in explaining his theory, 
wanted to demonstrate that life is defined within a recursive cycle as creation of new, as invention.  We have before us a 
creator time which requires its own  particular logic: the logic of non-linearity. In this view, contemporary scientific rationality 
is a reasoning in which universalizing principles do not exist, neither a globality of basic concepts exists, nor a universality of 
methods applicable to all fields of knowledge.  From this context and on these theoretical bases arises the need to think up new 
ways of interpreting didactics and the dynamics which characterize teaching theory, along with the necessity to re-qualify the 
cognitive and structural background on which to base a new teaching professionalism. A new element is the reconsideration of 
the distinction between objective and subjective, between that which belongs to the subject and that which belongs to the 
object. The pillar of this conception  is found in the passage from intellectual ability to cognitive strategies. In brief, while 
intellectual abilities are learned in situations of objectivization of the teaching-learning processes and are translated into 
objectively verifiable applications, the possibility of learning cognitive strategies is linked to a nonlinear logic.  These are 
taught through nonlinear didactics (designed to favour autoreferentiality) in a field of subjectivization of educative processes. 
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1 Introduction 

Bacon had already stated that the error committed by ancient science was to consider objective 

knowledge possible only by excluding the action of man from natural reality.  Objective knowledge  

was interpreted as an absolute view of the world , and as reason and indisputable truth in 

understanding the phenomena that govern not only physical laws, but above all a prospective vision 

of world knowledge. 

2 Systemic Complexity and non-linear didactics 

With the advent of the so-called sciences of complexity a new way of reasoning originated, which 

places the dimensions of logic and time at the centre of philosophical and speculative interest and, 

particularly, has led to a different interpretation of the concept of time.  Ilya Prigogene, in his 

interesting work “From Being to Becoming”, deals with this theme, identifying a form of temporality 

which he defines creative time.  His thoughts represent a focal point in understanding the phenomena 
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which lead to the interpretation of the concept of knowledge.  If,  he declares,  in the history of the 

evolution of the world, we have passed from the stage of inert matter to that of organized matter and 

from living matter to conscious matter and therefore to the concept of historical evolution of matter 

itself, there must be a form of temporality that is different both from mechanical time and 

thermodynamic time.  While the level of time characterized by thermodynamics (Bosman explains the 

spontaneous tendency of thermodynamic systems towards increasing entropy) represents the passage 

from order to disorder (from the least probable to the most probable), this new form of time makes it 

possible to pass from a state of disorder to a state of order (from the most probable to the least 

probable).  Complexity, in this perspective, is configured as the simultaneous and synergic presence 

of the three forms of time: it is as if every system played various games at the same time, obeying 

rules of different natures. 

This plurality of game in which every system is immersed, makes it possible for new ideas to be 

made concrete, for innovation and creation; a complex system is in fact able to change the rules 

which govern its existence and to restructure itself to respond to perturbing stimuli which undermine 

its stability.  This principle becomes the defining element in distinguishing between a complex system 

and a complicated system. 

In the various forms of conscious life (in psychological, social and historical processes) we can 

hypothesize the existence  of a third form of temporality which, proceeding from disorder to order, 

becomes the creator element of divergent thought.  Here two categories, time and logic, apparently 

mutually incompatible, play a fundamental role: logical processes seem to be, by their very nature, 

outside time and independent of time situations. 

Prigogine, with the explanation of his theory, principally wanted to demonstrate that life does not 

simply consist of the execution of a predetermined programme, but is defined within a recursive cycle 

as creation of new, as invention.  We have before us a creative time which requires its own particular 

logic; the logic which comes closest to this kind of temporality is the logic of non-linearity, better 

defined as the logic of complexity.  This makes the intersection between logic and time concrete and 

cannot exist outside the memory of the processes which characterize its existence.  A time which 

becomes creator because it is able to store memory and to remember because it is an innovator, 

constitutes a structure logically defined as self-referring.  Logic and time, apparently in opposition, 

are instead closely intersected in the paradigm of the  new rationality; on the one hand a logic 

indifferent to the passing of time no longer exists, nor on the other hand a time without logic : we 

have an overlapping of passing of time and logical order, in virtue of the principle that a time which 

produces renewal  is that which logically feeds back on itself.   

Autoreferentiality, interpreted in this way, represents the possibility for a living system to develop in 

the direction of increasing complexity. A complex system is a system in which continuously 

circulates not only matter and energy but also information, communication and message 

transmission; in Bateson’s words: of differences which generate differences; in other words, of values 
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which have different degrees of meaning for the system.  Autoreferentiality, in this order of things, 

also means knowledge of knowledge, production of divergent thought, subjectification of learning 

processes, and autonomy of decision. 

Science here accepts its limits and, in this way, is recognised as activity which is at the same time 

local and universal, rediscovering the role of the subject, in both the construction of its own dominion 

of knowledge and of the ontological essence of its being, and as creator of the processes which 

constitute it as such. 

In conclusion, contemporary scientific rationality is a reasoning in which universalising principles do 

not exist; a global system of basic concepts does not exist, nor a universality of methods applicable to 

all fields of knowledge.  In this context and on these theoretical bases arises the need to think up new 

ways of understanding didactics and the dynamics that characterize it, together with the necessity to 

requalify the cognitive and structural backgrounds on which to found a new teaching professionality. 

  

 

3   Objective Processes and Subjective Processes in Innovative Didactics 

 

A new element in contemporary reasoning is therefore the re-emergence of the subject, the 

reconsideration of the distinction between objective and subjective, between that which belongs to the 

subject and that which belongs to the object.   

In the constructivist view of Maturana and Varela, the subject-object relationship is the result of a 

man-world enation, of a relationship of structural coupling between a subject (non predetermined, 

non preconstructed) and a subject (non predetermined, non preconstructed). 

 Every human being produces his own world as a result of being produced by this world.  A subject 

reality and an object reality do not exist; autopoiesis creates simultaneously the object and the 

particular outlook for which that object acquires, at that moment, a personal, specific meaning.   

Knowledge and life 

intersect each other  at this point: only a structure able to modify the rules that govern its own 

existence  

can be identified as an intelligent structure. 

With Piaget, was born the notion that the  biological basis of the human organism is the condition for 

the flowering of intelligent processes and, at the same time, the flowering of intelligent processes is 

the condition for which a biological basis can be recognised: the tree of knowledge is the tree of life 

itself, feeding back on itself. 

According to an ancient myth, in Paradise on Earth, there was not only the tree of life but also the tree 

of knowledge, with its roots pointing to the sky in such a way that this concept expressed the eternal 

contradiction between life and knowledge.  For Piaget, this contraposition is a recursive ring, a self-

regulating structure.   
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The demonstration of his interpretation of intelligence is provided by Piaget  in the definition of the 

passage from actions to operations; the fundamental difficulty of this step is represented by the 

passage from psychic to logic.  This passage from the psyche to logic is the passage from irreversible 

to reversible and is linked to the discovery of reversibility.  It is the same type of relationship that 

Piaget establishes between biological structure and stages of intelligence.  Using the model of 

Piaget’s theory, it is possible to affirm that cognitive strategies are the capacity for self-modification 

of the rules (intellectual ability) through which the mind faces the environment.  The pillar of this 

concept lies in the passage from intellectual ability to cognitive strategies: we are able to solve a 

problem for which objective rules for a solution are not known, as the mind has the possibility to feed 

back constantly on itself, transforming and intersecting the very rules that constitute it.  While 

intellectual skills are learned in situations of objectification of the teaching-learning processes  and 

are translated into objectively verifiable actions, the possibility of learning cognitive strategies is 

linked to a non-linear logic.  The strategies are taught through non-linear didactics (designed to 

favour autoreferentiality) in a context of subjectification of the education processes. 

 

 

Here the concepts of ability and actions come into play.  Ability concerns the subjectivity of the 

individual, whereas actions concern the sphere of his objectivity.  Not all abilities translate into 

objectively verifiable actions from the point of view of objectification of education processes.  What 

distinguishes essentially an intellectual ability from a cognitive strategy?  Intellectual abilities are 

always applied to specific learning content; cognitive strategies are applied to learning itself, or rather 

to the modes of functioning of the mind through which we learn (today we talk of learning styles 

rather than teaching styles).   

Everybody learns according to his own style and uses strategies which, although they belong to 

general categories, are specific to each individual.  Cognitive strategy governs the behaviour of the 

pupil in learning and thinking, and regulates the way in which he manages his own dominion of 

knowledge. 

 

 

4    Neurophenomenology, Conscious experience and Knowledge 

 

Neurophenomenology is a complex perspective in a complex epistemological framework which tries 

to combine science and non-science, science and philosophy, scientific experimentation and life 

experience, and descriptions in third and first persons.  Reflection on cognitive science has led to a 

reassessment of the body of living experience, understood as the double meaning of physical 

structure and life experience structure; as internal and external entity, biological and 

phenomenological.  In virtue of these reasons,  Varela reconsiders the idea of  knowledge in terms of 
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subject-object dualism and profiles, within his latest theorizing, the awareness of the epistemological 

weight of a vision of the Ego that is too strong.  The phenomenological and cognitivist leanings of 

Varela, inspired by the phenomenology of the perception of merleau-pontyana memory, recalls 

perception, action, cognition in a process of co-implication. 

The most complex and articulate concept elaborated by Varela in response to the ambitious 

reductionist ideas of a certain philosophical school of Anglo-Saxon derivation, is the concept of 

emergence. Emergence here is not intended in its double articulation of psyche and body as a 

representation of two different levels of complexity, but as a new and hyper-complex concept of 

enactive emergentism. 

Varela and Thompson in “Radical Embodiment: Neural Dymamics and Consciousness” describe the 

double direction of action of causality, highlighting a characteristic of difficult comprehension for 

those who have not undertaken specific studies in the neurophysiological field, that is the resonance 

between aggregates of cortical cells through rhythmic synaptic discharges.  The interactions at a 

local neuro-synaptic level, taking place in situations of conscious life, follow a non-linear path and 

are organized according to a general hyper-reticular-complex scheme, fundamentally lacking a united 

plan of action.  At a higher level of organization, they can however, lead to a collective, 

synchronised, targeted global action.  Emergentism, therefore, at the level of consciousness is able to 

operate a coordination of cognitive processes.  A game of local-global dependence is established 

which assumes a complementary circular form, a sort of causal double bind between physical 

phenomena and psychic phenomena. 

Remaining within this prospective vision, if learning is configured in terms of structural coupling, it 

derives that the evaluation of the other subject falls into the field of evaluation of ourselves: the 

subject broadens his own field of knowing when he establishes a relationship of an affectionate type 

with others.  The presence of affection in cognitive processes allows the single subject to participate 

in the construction of that vast world which is the world of man and society.  Knowledge of 

knowledge obliges  man towards what he produces; it determines the creation of a world for which 

the subject is responsible.  Our tending to be is therefore subordinate to the capacity to help others in 

their tending to be; we cannot know what we are unless we look at ourselves from another’s point of 

view. 

In conclusion, the world will be much richer and more positive, the more extensive the ability of the 

human subjects  who produce this universe-world to use language and emotion amongst themselves.  
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