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ABSTRACT

The general education systems, in particular, the education technologies cannot be described without a penetrative study of its research, the economic, political and
social context. A universe of components like objects, persons, events, dynamical phenomena and many other strong relations between them has to be taken into
account to carry out such a study as this. These form a complex system usually referred to as the Education System (ES). Therefore, the research on (ES) modelling
methodology can provides as consequences strategies to foresight and planning the future development of the corresponding information technologies in (ES) named
by us (ITE). At the same time, we appreciate that, indifferently of the existence domain, the performance is a measure of the risk and conversely. “Risk” is a term that
was applied initially when the probabilities of the results were known objectively . Although, it was described by “the possibility of something bad”, and “uncertainty”
is accepted only for the problems in which there are real alternatives with multiple possible effects. Hence, the risk is an essential element to any human project and not
only. This is a new proposal to investigate and promote the Science Education following the Educational Efficiency, being based on the gradual performances and use-
ful for all the educational systems in the world. Our study investigates and promotes the Science Education by a gradual mathematical model of the performances, fol-

lowing the practically verified abilities and the proper corresponding implications. It completes our previous research work [4] by the efficiency.
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1. Introduction

The general education systems and, in particular, the education technologies, can-
not be described without an in - depth study of its research, economic, political

and social context. A universe of components like objects, events, dynamical phe-
nomena and strong relations between them has to be taken into account to carry

out such a study as this. These form a complex system, usually referred to as the

Education System (ES). Itis important to examine the details concerning the edu-

cation system now. But, it is more important to know it, having in view, espe-

cially, its future projections, for which the mathematical modelling is essential.

Therefore, the research on ES modelling methodology can provide clues to fore-

sight and planning of future development of the corresponding information tech-

nologies in ES (ITE) and their applications areas as follows in the next two causal

graphs.

2.Premises and theirimmediate consequences
Following [1]—[4], we specify the main objectives of our investigations.

2.1. Developing a mathematical model concerning the learning
interdependencies performance defined as:

A. Learning is the operational capacity of a person to:
»  consciously assimilate concepts, information, knowledge;

» create skills and abilities (both cognitive and motric);
« develop skills and competencies;
« adapthis/her attitude and behaviour to the environment, or social context.

B. Competency is defined by the ability of the person to solve issues / theoretical
and practical situations or tasks/requirements related to a field (scientific, social,
technical, medical, educational, etc. — efficient acting); keeping it brief, “know-
ingtodo”.

C. Performance is characterized by the average and high levels of professional
achievement, thus by the actual results marked at highest levels, above the aver-
age of the subject group. Hence, a psycho-social model of the performance
behaviour essentially trains/engages.

D. Determining / identifying the internal and external factors of the learning pro-
cess and , respectively, of education (be it formal, informal or non-formal);

« the optimal creation of learning circumstances that will involve the psycho —
physical resources of the person and that will favour, stimultate and develop
abilities.

» the mental (intellectual, emotional, motivational and volitional) and behav-
ioural (actional, motric, verbal) involvement of the subject of learning (chil-
dren, adults, students, teachers, etc) in theoretical and practical (reasoning,
cognition, application, problem solving, etc.) circumstances.

2.2. Concrete validation of the model to show its efficiency through logical rea-
soning and psycho-pedagogical experimentation.

3. The basis of the mathematical model

Each component (quality) marked by ¢, and , respectively, incompetence / inabi-
lity (defect) marked by d, (quantifications that cand be made by various sortings,
attachments of numerical values following psycho-pedagogical criteria, etc.)
receives a “index” (“ratio”) of “importance” ¢, and, respectively, f,, n,meN*
obtained from the performance assessment and including the risks [6]. Let
E=E(t) be the competencies set, and let F=F(?) be the incompetencies set at

teT =[t,t], F,: E5>R, moment,definedby F,(r) = iazc, F,:E—>R, resulting

=1

following F, = Z fB,d, . From our mathematical point of view, the gradual
j=1

performances in means solving the elements of the system at moment t:
max F, (t)

(S ) el
min F, (r)

el

Equivalent to each of the next optimization problems:
(Rymax{F(1):t €T, Fy(1) 2 Fy(t.)}

and, respectively,

(BYmin{F(0):1 €T, F() < F())

where ., t* € T are minimum and maximum performance moments, respecti-
vely, whith a proper synchronization between the solutions of the above mentio-
ned problems. The model's complete and, obviously, more complex version is
obtained for o, =a,(t),c, =¢;(1).i=1,n,B, = B,().d, =d, (1), j=1,m,t R .Intermsof
the general efficiency inthe ordered vector spaces [5] this means that
Eff(4,R°,)= MAX(A,R*,)UMIN(4,R*,) isnonempty, where A= (F,(1),-F()

T

'

when looking for maximum performance or, equivalently, 4= (=F,(?), (1))
t T
for minimum, respectively, with a, € MAX (4 R’ Y(MIN(A,R,)) iff A-ka, £R.)= a,}

Following our opinion, the hierarchical, strategical and geometrical relations
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description for the performance in the education are as follows [4]:
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4.Some conclusions and future projects

Our proposal represents a new mathematical way to tackle the gradual perfor-
mance in the education systems, that is, following the educational efficiency step
by step, in order to construct and obtain the educational efficiency on the
whole.The general applications of the model in determining the competencies of
the science education and its immediate implementations will be presented and
developed later on.
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