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Abstract
This paper will examine the cybernetics approach to educational system. The paper presents characteristics of education as viewed as system and particularly highlights the dynamics aspect of educational system. The relations between the whole and its constituents have been discussed from the system complexity point of view. Additionally, the methodology of determining the conception of educational system functionality has been clearly defined. And finally, factors of educational system organization have been stated.

1. Education as system

The system of education and upbringing belongs to the category of social systems, or with systemic language said, system of education and upbringing is a subsystem of social system. 

Because every subsystem has essential characteristics of superior system (social system) then the system of education and upbringing distinguishes itself with next characteristics:

a) dynamical                  

b) stochastic                       

c) complex (very complicated)                     

d) multilevel (hierarchical)           

Given the mentioned attributes to education system, it is necessary, before the exposition of the essential problems of the system of education and upbringing, to bring up briefly the interpretations of some conceptions connected for the characteristics of the system in respect of: 

· dynamics, complexity and the relation of the whole and parts

· multilevel system organization

· active elements

· structure and conception of function and system functioning

2. Dynamic aspect of the education and upbringing system 

The conception of system dynamics is basically connected with the movement and development of the system.  According to R. Stojanović: “To every social system is imminent constant movement and development, therefore statics in those systems only a moment , only a point on dynamical line of system movement.  System of education and upbringing, on the basis of its characteristics is distinguished just by epithets (characteristics) of dynamics, in other words it is in continual movement and development.  The result of such changes and system development reflects itself in continual carrying in new elements in system, and leaving old elements of system. Movement and development of the system of education and upbringing are caused by the contribution of scientific-technological process that should precede or follow the system of education and upbringing.  On the dynamical side in the system there are not permanent elements, but also all the elements do not have the same importance for system development in certain phases of its development.  In general system theory for dynamic side of the system, besides the relations: statics-dynamics and movement-development, relevant are also: space-time, quantity-quality, extensiveness-intensity, that we shall esteem in following expositions. 

3. The relation of the whole and parts-complexity of the system of education and upbringing.

The basic assumption of general system theory, in the respect of the relation of the whole and parts runs: 

Every observed system always is a part a greater system, and that greater system is usually a system of higher order in relation to the observed system, that, again, in relation to the higher one, has the rank of its subsystem.  A system that is further divided into subsystems is a complex system. 

With disaggregating of a global system onto subsystems or parts must be respected the next criteria: 

· if an elementary whole (part, subsystem) had been designated as a subsystem of a whole (system), it would have had the essential characteristic of a whole (system); 

· every part (element, subsystem must have relative autonomy in relation to the whole to which it belongs;

· the relation between the activities of parts (subsystems) and the whole (system) must be maintained in every moment of development in optimal limits; 

· the whole (system) and its parts (subsystems) are in interaction with background, according to it, system and subsystem must to be opened  to background; 

· existence of greater and greater number of connections between subsystems and systems and subsystems and backgrounds indicates complex systems;

· Because of greater and greater number of connections between system (subsystem) and background and impossibility of knowing all influences of background onto system (subsystem) it points onto stochastic characteristics of system behavior. 

The system of education and upbringing, as we have emphasized, belong to the category of social systems and therefore presents a complex system that build subsystems of vocational-professional tendencies.  Furthermore, every system (subsystem) of vocational tendency builds various levels (degrees) of education and upbringing. 

Every subsystem-degree of education and upbringing presents relatively rounded off whole that has certain degrees of autonomy in relations to background. 

Every subsystem-education degree by its essential characteristics matches to the characteristics of global education system. 

Every dynamical system presents the unity of structure and functioning.  They are two parts of the same whole.  Between them there is a very strong interactive activity. Changes in one part cause changes in another one.  With system structure is defined general definite and relatively stable order of internal relations among system elements. 

System structure is defined by its aim, respectively, aim in view of all relevant relations between objects (natural and social).  The system of education and upbringing is a complex dynamic and stochastic system that functions.  The system functioning and functioning of its subsystems and elements must have its conception of functioning.  With functioning conception we imply the gathering of formulated ideas-principles and postulates that by which are foreseen what should be achieved by the results of functioning and how the system should function.”

With the system of education and upbringing the function conception is founded on the bases of social commitments, and is expressed in form of laws of education and upbringing and other normative provisions. 

4. The methodology of defining conceptions for education system functioning. 
In order to function, education system as a system has to have its conception of functioning.  With its help is defined connecting of conceptions according to which function certain elements in the conception of functioning as a whole. 

“Every functioning conception presents a gathering of ideas that foresee what will be achieved by functioning results and how a system is to function.”  This definition is taken over and modified according to S. Marjanović: Cybernetics application in running a working organization, Informator, Zagreb, 1970, page 36).  

The conception of the education system presents a gathering of ideas, postulates and principles that define elements and functions of that system, and in function of intensification of scientific-technological development. 

Education is a complex system that cannot be perceived and solved on the basis of experience. Because of that it is necessary to approach to complex problems with the help of scientific methods.  If a problem is more complex, the much more complex have to be methods for their approaching and solving. 

So far selected methodology includes also more sciences and scientific achievements. 

On functioning education as system influence many factors, and as a rule, at the same time.  In order to cover and study all those peculiarities, one must, as it has been already said, use a new approach.  That approach, which starts form system functioning, is cybernetics approach. 
In this case cybernetics studies education as system with its elements, its development, functioning, as well its connections with other systems, respectively with social system whose subsystem it is.  Composing education as system begins by defining a subsystem of ideas as components (elements). So is formed a functioning conception.  In order to design function conception (picture y Forming conception of system functioning), it is necessary to establish and set the aim of functioning in form of demands that system should satisfy.


[image: image1.emf]Sciences:

Political

Pedagogical

Psychological

Sociological

Juridical

Organizational

Economical

Technical-

technological   

Informatics-

cybernetics

Ofhers.

Demands 

of

Relevant factors

Conception of 

system of

education

Conditions

and possibilities

of relevant 

factors

Models

Realization

of optimal

solution

tracing

correction

correction

regulation

regulation

Compari

son

compa

rison

comparison

corrections

corrections


                 Figure 1 - The conception of education system functioning

 Demands are set by higher system and background.  Besides external demands to education system functioning, internal demands are set in the form of possibilities for their satisfaction.  Needs and possibilities have dynamical characteristics because of their continual changes. S cope and rate of these changes have exponential character (Figure 1).  All this points to urgency that at defining functioning concept of the education system, must be involved many scientific methods and scientific achievements. 

Cybernetics conception model of the education system functioning is given figure 68. Watching that model one can see that conception projecting of the education system functioning presents the resultant between the demands of relevant factors of the education system and conditions and possibilities for realization of those factors. For defining conception of the education system functioning are competent scientific backings from next sciences: 

a) Political sciences are the base of conception supposition of functioning global social system, and indirectly and the very system of upbringing and education, as well its subsystems.  Political sciences are significant factor in creation of social and scientific-technological development of country, and they are likewise an important factor in defining social-political definition of conception for education functioning.

b) Pedagogical sciences make one of the bases for conception of education system functioning.  The achievements in modern pedagogical science must be a backing in creating besides politics and system of upbringing and education and conceptional solution of significance, place and role of all educational levels in conditions of intensive dominations and changes that with itself brings scientific-technological progress.  The pedagogical side of function conception for education system, in respect of aims, tasks and pedagogical values of the system will determine modern pedagogical science. 
c) Psychological sciences take part in defining the conception of the education system functioning.  It is a specific system of upbringing and education in which are integrally connected numerous factors assigned to students and other attendants and participants in the upbringing-education system, it is also necessary on the basis of psychological sciences to define the conception of functioning the education system.
d) Sociological sciences also make one of backings for defining the conception for functioning of the education system.  Sociological environment in which are realized the aims and tasks of education is not only school and faculty, but also series of other social forms of work that have its specific qualities and demands which one has to consider in phase of designing the education system functioning. 
e) Juridical sciences make scientific backing for normative legal organizing of the conception for the education system functioning, and in accordance with juridical system relating to the field of upbringing and education and other relative parts of the social system in our country. 
f) Organizational sciences give the basis for organizational defining of the conception of functioning and the education system functioning.  The specific qualities of the education system demand application of modern scientific solutions for diverse aspects and forms of realizing for some tasks within the conception of functioning and the function of the education system. 
g) Economic sciences give the backing for studying and appreciating of competent criteria for defining the conception of the education system functioning.  For obtaining optimal solution of the conception for education system functioning, significant role have relevant factors that define economic laws and principles. 
h) Technical-technological sciences present the basis for defining of program-substantial part of the conception for education system functioning.  The aim and tasks of the education system directly result from the achieved degree and perspectives of technical-technological development, and similarly present a significant factor of functioning and development of society on the whole, so because of that, it is very significant that the conception of the education system functioning is based also on the foundations of technical-technological sciences.  
i) Informatical-cybernetical sciences make up the skeleton of civilization changes in society and just with them influence on the changes in the system of upbringing and education.  The results of scientific development of those disciplines will directly influence also on the changes in conception, organization and technology of the upbringing-education process and system on the whole.  Because of that one must envisage the significance of informatics and cybernetics for the modeling of the conception for education system functioning.
j) The other sciences on which are based the contents of basic and professional education. 
Each of the basic functions of the education system has its own conception of functioning which is formed according to the scheme in figure 1.  For every next function, external demand presents the result of functioning of previous basic function. 

The way of connecting of some education system functions and all of them together, present the conception of education functioning as a whole. 

The education system is identified according to elements and criteria that are applied in general system theory to systems.  To it, are similarly applied the principles for defining functioning aims and allowed aberrations.  If we observe also education as a system, we can establish next basic aims. 

a) Continuity of system functioning, respectively efforts that education stands as a system also besides the activity of factors that disturb its functioning. 

b) Increasing of function efficiency in order of alleviating survival providing  

c) Continuity of efficiency increasing of functioning that enables progressive development of education as a system. 

Realizing of some hierarchically dependent and conditioned aims is connected to the level of allowed aberrations from demands of the posed aim. 

Each one of the cited general aims of the system has different significance for every type of system.  According to his book, S. Marjanović cites the classification of the system and he marks them as basic groups of the system: 

a) systems of ideas

b) systems of functions

c) material systems

d) biological systems

As education belongs to the group of functional systems, so attention will be focused on studying aims characteristics and aberrations that relate to those systems. Variety of significances for realizing the posed aims, presents basic measure for defining the regulation system of the education system functioning. 

Specific quality of functional systems is, that they may have “combined tolerances”, in other words for those systems is characteristically that if appears a stoppage in their functioning (survival), they can be maintained by a higher system. 

It is possible that in functional systems there are subsystems that do not function, but it compensates a higher system to where they belong.  Such systems do not only contribute to aim realizing of the whole, but also reduce results of global system and its other subsystems.  It can be tolerated as far as higher system realizes the aim of continuity of functioning.  When such a system ceases to be condition for higher system functioning, it stops to tolerate such subsystem that has standstill in functioning. 

Because of that for realizing continuity of functioning all partial aims of subsystem-elements-must become its partial aims.  These partial aims are realized by complex actions that in fact are system functions. 

Regulating system functioning provides keeping aberrations in the allowed limits. In functional systems as it is education, fitting partial aims into common aim of the system, is regulated by controlling the functions realized by the elements that build that functional system. 

On the occasion of defining the system notion, we said that the system presents relatively an isolated gathering of subsystems and elements, and it is one of the essential characteristics. 

Isolation degree of the system is system peculiarity that results from the basic conception of system forming. 

Realizing of determined (basic) aims of the system of education and upbringing functioning depends on the degree of the system connection with surroundings.  Out of that comes out also system efficiency which is given by the expression: 

E f = f (Si)

E f –system efficiency

Si – isolation degree

What means that functional dependency of functioning efficiency from the isolation degree is conditioned by the sort of system connection with background. 

In the conception elaboration of the education system functioning, it is necessary to observe and evaluate the achieved level and extent of the education system, to analyze demands which would provide such conception of education functioning, and to establish the conditions and possibilities for its realizing and for the education system functioning. 

Systemic approach to education construction as a system would be set on the basis of the model presented in the picture (Figure 2). 

The active elements of the education system are analyzed.  With active elements of the education system are understood those elements that in certain manner depend on other elements and background.  According to that, if an element in the system would be active, it must:

· influence on background (respectively on other active elements) and backgrounds on it 

· every element of education system must have at least one input and one output.  According to such comprehension of the system is done elements classification in:

· direct,    

· auxiliary, 

· busy and 

· developmental

Direct active elements of the education system comprise: program contents of all education subsystems (according to the picture), students, teachers and other cadres that realize program aims, tasks and contents of the education system. 

Auxiliary active elements of the education system comprise: 

· teaching objects, respectively all those objects in which are realized program contents, besides school objects, there are included production shops, school farms, traffic grounds, objects on which are realized some other forms. 

· teaching means (here are included tools, machines, devices, units and others that enable realization of program contents of education); 

· teaching methods, imply the application of traditional and modern methods for controlling teaching processes in education 

Busy active elements of the education system comprise:

· demands for education that originate from development strategy, modern system of upbringing and education and needs of everyday life and work of individuals; 

· financial means, that provide investments and expenses of the education system functioning; 

· material components, energy consumption 

· information is the basis of communication in education system, so we need the components of busy active elements of the education system 
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Figure 2 - Education system elements

Developmental active elements relate to scientific research work on the advancement of education. 

5. The level of organization in education and upbringing

General system theory in considering the level of system organization, says about general balance stability and optimality as the three stages of the level of organization.  General balance is the lowest stage, optimality is the highest grade of the level of organization. Here, it is necessary to emphasize that system optimality cannot be realized if one previously has not achieved stability and general balance. 

The all cited levels of organization appear in two states (positive and negative): balance and imbalance; stability and instability; optimality and non-optimality. 

Our commitment for systemic methodology puts us under obligation that within examining the organization of education and upbringing system, study the characteristics of all three levels of organization. 

The first stage of the level of organization – general balance – every system to survive as a system (not to have destruction), must be able to pass occasionally through general balance state, respectively, that such a system alternates positive and negative feed - back. 

Consequently, basic (primary) condition survival of every system, respectively the lowest grade of the system level of organization that keeps a system is general balance.  General balance is the characteristic of the level of organization that expresses ability of the system to leave now and then the state of balance, and often certain time, to come into it again. 

The second stage of the level of organization – stability – the previous stage of the system level of organization provides survival of the system through the state of general balance, irrespective of the fact is the system on increase or on decrease. 

For system stability is characteristic constant increase (development) of the system. Consequently, the system in stability state provides constant development of the system irrespective of polarity changes mechanism of feedbacks (positive and negative). 

The third stage of the level of organization – optimality – is the highest form of the level of organization.  It defines such qualitative properties of the system as: motion and development of the system in which one achieves the highest stage of rationality, which shows, according to nowadays comprehensions, in optimality and minimizations of all expenses, and in maximization of all results.  From the point of view of our comprehensions, and according to social demands and needs, the organization of the educational upbringing system should be established at the highest stage – optimality level. 

For studying the optimality of the organization for education and upbringing system, are also relevant studies of the lower levels of organization (stability and general balance). 

Because of nearer defining and understanding of the whole system for motion and development of the education and upbringing system and its influence on society movement, especially on realizing comprehension of defined level of organization degree, at first the organization of the education and upbringing system, it is necessary to explain activity of feedback chains, and mutual connection of active elements in the system.  Regularity and stability of establishing of feedbacks exclusively enable functioning of the given system whose suppositions make:  structure and conception of functionality. 

According to statements in literature, condition for stabile existence of a system is normal functioning of mechanism, at least one feed-back. But when one speaks of the education system, respectively of the contents system for the upbringing-education work, one speaks not about a single feed-back, but about the system of feed-backs. 

When they are established and their function mechanism is regulated, then it can be realized optimally controlling of the education system. 
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