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Summary: An adaptive control model of the educational process of higher education based on the
optimization of choice of education, forms of organization and holding classes is proposed. This model will
enable to implement the adaptation of holding classes’ forms to the students’ needs and opportunities.
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INTRODUCTION

Current realities in higher education shows a high need to examine educational
problems, and difficult socio-economic status of the state - the need for adaptation of
higher education as one of the key links in the system of state, as evidenced by the high
attention to the issue of state power [Ministry of Education and Science of Ukraine
Order #612, 2007].

Scientific and technological progress, the market developing in Ukraine, places
new demands on higher education system, put forward higher requirements for quality
training that leads to finding new methods and means to enhance the educational
process [Dolzhenko O., Shatunovskiy V. 1990]. The educational process is complicated,
new specialties, each year increasing the amount of information that the student must
learn, in some areas of the information is updated within a short time. At the same time
the teaching load of teacher time spent on preparation work and process information is
increasing. All this leads to the need to develop and implement effective systems to
optimize the learning process.

Lack of feedback in education at all levels, from the participants of the labor
market to their needs in specialists of certain categories and requirements for their
competence and ending with one of the main recipients of educational services -
students, makes the adaptation of higher education to the changing external
environment influence and internal needs more difficult. Therefore, it can be argued that
the adaptive quality management education is one of the most important tasks of
universities adapt to the needs of the educational process and opportunities for
university students is a key task in the development of the system of adaptive quality
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management of education institutions. So the model of adaptive learning process is a
matter of urgent that needs attention.

OBJECTS AND PROBLEMS

The purpose of the article is to build a model of learning process quality adaptive
control of higher education at the level of teacher-group based on optimizing choice of
the holding classes’ forms (HCF).

Higher education institution has significant features in the structure of quality
management, because, as mentioned above, the customers of the services that it
provides are the companies (i.e., labor market) and students themselves, both.

The quality of educational services should be managed at all levels. One of the
levels of quality education management is the level of teacher. In [Tkach V.,
Ramazanov S., 2008], which directly come upon the model of communication process
of the student and teacher in the transmission of material was introduced several
variables that describe exactly the level of perception. It describes the reasons for this
level can be increased or decreased. These reasons include also an HCF. Today the
practice is widely used in the following forms: lectures, seminars, laboratory exercises,
tests, course work, counseling, self-employment, etc. Testing knowledge is by writing
tests and exams.

If you consider the individual features and characteristics of each student and
each teacher, it becomes clear that in the process of communication can happen when a
student takes a good type of one of an HCF and does not accept another. Because the
conduct classes for one or two students who perceive it does not make sense, so there is
a need to choose such a form of exercise, when the total number of perceived maximum
information.

This choice is purely empirical. In this paper, the authors propose a model of
learning process quality adaptive control of higher education that includes the
mechanism of choice.

So, let the student group consisting of N students. Let us also that there are some
success group (SG) formed on the basis of the model described in [Tkach V.,
Ramazanov S., 2008].

Describe these groups as:

1 - "excellent" - the level of compliance of the student is in the interval (0.8 ...
1.0], a student honors pupil is learning at a high level of perceived and uses material
studies;

2 - "good" - the level of compliance of the student is in the interval (0.6 ... 0.8];

3 - "satisfactory" - the level of compliance (0.4 ... 0.6];

4 - "unsatisfactory" - the level of compliance (0.2 ... 0.4];

5 - "not adoptively" - the level of compliance (0.0 ... 0.2].

Then, let we have S forms of holding classes (lectures, practice lessons, review
lessons, visual tours, trainings and so on). Obviously, every element of the matrix

R{r.. i=1,_S,j =1,_N} reflects the perception level of i-th student of ;-th holding

i
classes form (table 1). It should also be noted that the student belongs to a SG in this
case does not mean that his perception of forms of employment meet this level, as are
possible cases where perception is lower than the overall compliance rate [Tkach V.,
Ramazanov S., 2008].
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Fig.1. Probability distribution curve important level of perception, depending
on group performance (for 3-rd SG)

The reverse case can occur when, for example, a student who has a low overall
compliance for this form of training can show very good results for the perception of
information is this form of exercise. More appropriate is the distribution of this quantity
and taking into account the probability of changes in student perceptions based on group
performance (Fig.1). To model take as such function a pseudo-normal with centers in
the corresponding SG. A similar approach was used by the authors in the paper
[Shepit’ko G., Akimov Y., Shishkin I., 2003].

Table 1. The students’ perception level in different forms of holding classes

HCF
Student 1 2 3 4 5 SG

1 0,94 0,81 0,98 0,96 0,82 1
2 0,87 0,82 0,98 0,88 0,91 1
3 0,28 0,39 0,28 0,35 0,34 4
4 0,03 0,01 0,10 0,15 0,00 5
5 0,86 0,81 0,86 0,91 0,91 1
6 0,63 0,63 0,75 0,78 0,67 2
7 0,63 0,75 0,69 0,76 0,79 2
8 0,44 0,46 0,41 0,60 0,49 3
9 0,42 0,48 0,43 0,50 0,47 3
10 0,02 0,12 0,12 0,17 0,00 5
11 0,75 0,63 0,76 0,66 0,65 2
12 0,56 0,48 0,59 0,42 0,56 3
13 0,34 0,21 0,26 0,26 0,29 4
14 0,22 0,33 0,23 0,30 0,29 4
15 0,93 0,81 0,99 0,94 0,92 1

Yy 7,94 7,75 8,45 8,62 8,12

P 1380 1520 1350 1440 1234
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Given that each course has its own form of information that is submitted to class,
then the effectiveness of training offered calculate as the product of the total (aggregate)
level of perception of the group and the amount of information P; , brought to class (a

value that reflects the quantitative importance of the amount of information, such as this
magnitude can be used for credits or other marks that may be the measure of
information):

E =P, 0
i=1
Such a balanced assessment of performance will allow for a general analysis of
the effectiveness of each form of exercise, and therefore, to adapt the educational
process for students abilities to maximize the level of perception of the group,
respectively - overall quality of higher education institutions. For example, the attached
table for the most effective form of lessons at number 4, because its efficiency
calculated by (1) has the highest value.
To build a model of adaptive management build a management structure also.
The object is the quality of the educational process at the level of “teacher-student”. In
the context of this work as a manager will choose the HCF, i.e. the form of lessons.
Overall, the control structure schema represented as Fig.2.

|-

EP

HCF

Z’

ACB

Fig.2. Structured schema of educational process adaptive control

On this figure are shown: Z — knowledge level, that student takes in an
educational process, EP — educational process, which is under influence of knowledge
level, that teacher gives (T), holding classes form (HCF), and uncontrolled random
influence of environment ¢; ACB — adaptive control block. The process further
disclosed in the authors’ work [Tkach V., Ramazanov S., 2008].

Adaptive control is based on a feedback from that knowledge level, that students
group took, through the choice of such HCF, to maximize given knowledge level.
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Feedback is realizing by obtaining estimation Z' of that knowledge level Z , that group
took in educational process.
For that schema is rightly:

Z =Z(B,u,p), 2)
u=u(Z"), 3)
Z'=g(2), 4)

where: u— is control, which is realizing through the choice of such HCF and is a
function of a perception level (u € {I,S}, that is an index of a HCF), Z' - estimation of a
knowledge level Z, estimated by the rule g; ¢ — uncontrolled environmental

influence.
So, the final view of model, including restrictions and (2)-(3), is:

N N

Zzik (r)= pf (z')z r, —>max 5)

i=1 i=1 “
1 € (0.1],

(6)

p,()>0.

CONCLUSION

Estimation of HCF remains to the teacher’s choice, as it depends on a discipline
specific. Realization of such permanent monitoring is a difficult task, but is very
important also. Scientific works of some national and foreign scientists are concerned to
necessity of an education process quality, in a way of using a more effective HCF
[Tsvetkova 1., 2008, Radvanskaya L., Sokolova N., Grigorova A., Bugayov A., 2003].

There is a model of a higher education process quality adaptive control on a
“teacher - student” level, based on a optimization of choice of HCF, is given in this
article. The principle of HCF definition is still one of the problems, which need to be
solved.

REFERENCES

1. Dolzhenko O., Shatunovskiy V. 1990: Modern educational methods and technologies in a
technical university: Methodical Help, Moscow: 191.

2. Ministry of Education and Science of Ukraine Order #612, 2007.07.13, “About accepting a
Plan to the higher education quality of Ukraine, and its European and world educational
community integration for the period till 2010”.

3. Radvanskaya L., Sokolova N., Grigorova A., Bugayov A., 2003: Conceptual aspects of
computerized educational systems building, Kharkov.

4. Shepit’ko G., Akimov Y., Shishkin 1., 2003. http://agps-2006.narod.ru/konf/2003/sb-
2003/sec-1/56.pdf

5. Tkach V., Ramazanov S., 2008: Education quality estimation model on a “teacher-student”
level. Forming a market economy in Ukraine, Lviv: 200-204.

6. Tsvetkova 1., 2008. Education process effectiveness increasing within training programs in a
higher education institutions. Economy, management, enterprises, Lugansk.



246 Vladimir Tkach

MOJEJIb AJAIITUBHOT' O YIIPABJIEHUSA KAYECTBOM
YYEBHOI'O MTPOLHECCA BBICHIEI'O YYEBHOI'O 3ABEJEHUSA
HA YPOBHE {IIPEITIOJABATEJIb — I'PYIIIIA»

Tkau B.M.

AHHOTauus. B 1aHHOHM cTarhe mHpeIoKeHa MOJIeNb aJalTHBHOIO YIpPaBiIeHHs Yy4YeOHBIM HPOLECCOM
BBICIIETO0 y4eOHOTO 3aBEJCHHs Ha OCHOBE ONTHMHU3AIMU BHIOOpA TUIOB OOy4YeHUs, (OPM OpraHH3aLHU H
IpoBeJeHHs YIeOHBIX 3aHATHH. JlaHa MOJenb MO3BOJLIOMAs Pealn30BaTh aJanTanuio GOpMBI IPOBEACHUS
3aHATUH K HOTPEOHOCTSAM U BO3MOXKHOCTSIM CTYIEHTOB.

KioueBbie cioBa: aqalTUBHOE YIIpaBJICHUE, y‘{e6HbII71 mponecc, mnpouecc KOMMYHUKAIUH, YPOBEHb
BOCIIpUATHSA, cbopMa TIPOBEACHUS 3aHATHUS, YPOBEHb COOTBETCTBUS, I'PYIIIIa YCIIEBAEMOCTH.



