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Abstract

The article focuses on the importance of modernizing the educational space and working out the theoretical
and technological bases of new approaches to the implementation of education, where the problem of the formation
of a creative personality is determined as a challenge of the modern era, specifically the IV industrial revolution.
it is claimed to be a system that includes scientific research as subsystems through implementation. Based on this
position, the authors of the research study focused on the specific characteristics of the subsystems in question, the
fact that the scientific cognition (scientific research process) through the implementation of education is essentially
the same (with the sign of focusing on the detection of the unknown) and the process of realizing their unity as
parts of the unit, philosophical-methodological-logical, psychological, give a scientific interpretation according to
cybernetic, didactic principles. In the generalizations presented by them, the interaction of empirical and theoreti-
cal knowledge in both subsystems, the historical development logics of education and science, and the existence
of constructivism are selected as points of view.
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Relevance of the research topic.

Both the teaching process that instills creative
thinking and the research process aimed at uncovering
the truth and gaining new knowledge are based on the
same cognitive action (system of procedural rules,
mechanism). From here, it is logically concluded that
the most optimal organizational structure of these areas
can be ensured only in the conditions of their transfor-
mation into a single process. Although these two areas
have historically been relatively independent, they have
always been connected. This relationship existed, first
of all, in connection with the work of people with high
intellectual preparation, potential, erudition capabilities
and a wide range of information in the field of science
and education. However, it has become a common
practice for the education system to separate from sci-
entific structures and acquire an independent structure,
to train teachers from among people who are far from
science (from the professionalism of those who have
confirmed themselves as non-ordinary, competent sub-
jects of scientific research), who do not have enough
scientific research habits and sometimes creative think-
ing. At first glance, it may seem that research is not re-
quired of a teacher at the secondary school level. But if
it is not really important for a teacher to discover some-
thing new in science, at least he should have the ability
to rediscover what is known every time with the partic-
ipation of students. It can be seen from the analysis and
generalization of the collected pedagogical experience,
observational materials, that the approaches aimed at
implementing the process of education in accordance
with the process of scientific cognition do not take

place in practice, a system that can condition the train-
ing of creative personalities-a system that includes the
unity of scientific research through the implementation
of education does not exist. Therefore, we claim the rel-
evance of the research on the topic "Interpretation of
the system that directs the formation of creative think-
ing of students in general education schools".

Interpretation of collected materials on the re-
search topic. It is not denied that the problem of form-
ing a creative personality (training perfect people for
society) is of an eternal nature, and this problem is more
prominently determined as a challenge of the modern
era, specifically the IV industrial revolution, in this re-
gard, the modernization of the educational space and
new approaches to the implementation of education
(constructivism) and more perfect options from the
point of view of corporatism) it has become necessary
to work out the theoretical and technological founda-
tions.

Referring to the "Theory of Healthy Triads" in sci-
entific sources, it is stated that in the formation of stu-
dents' creative thinking, in other words, in their prepa-
ration for life as a creative personality, 1) a healthy fam-
ily-school-society cooperation, 2) the content of
national-spiritual, universal and secular-religious cul-
tural examples in total, 3) systems arising from multi-
lateral human-nature-society interactions are of great
importance [6; 32-34]. We say that we are not against
this opinion, we even appreciate it when it is appropri-
ate. At the same time, we acknowledge that the idea that
"Social beings are constantly in need of being the sub-
ject of creative thinking at the level of perfection de-
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sired to acquire human qualities" has dominated our un-
derstanding. Based on the highlighted idea, our gener-
alization is as follows: students' "acquiring creative
thinking in their preparation for life as creative person-
alities" is a value, which a student with healthy physical
and mental capabilities: 1) scientific research on the ac-
quisition and systematization of those that become a de-
mand for everyone and are unknown and 2) thanks to
the shared activity (competent scientific research and
educational activity) aimed at mastering the
knowledge, skills, habits and norms of coexistence nec-
essary for the state, society and the individual, it (the
perfection that is ready for the calls of creative thinking,
in other words, civilization, the necessary human expe-
rience) part of it can be transformed into the subject of
the ability to master, preserve and creatively develop.

According to our understanding based on the ar-
guments that we accept as valid, synonymy exists in the
essence of the concepts of human experience, culture
and civilization. The level of civilization is determined
by 1) human experience and 2) culture, whose elements
are knowledge, skills, habits and norms of coexistence.
The value that turns man into a noble of the earth and
gives him the essence of civilization is science and ed-
ucation, which meet the right to exist in a binary rela-
tionship. It is possible to say this succinctly: Education
received its nourishment from science, and science
gained its right to exist thanks to education. This rela-
tionship is primarily related to the work of naturalists
who have a high intellectual level and competence in
both fields.

When we talk about the unification of scientific
research and education in terms of the formation of the
creative thinking of students, we focus on 1) the level
of creative searches contained in science according to
the principle of relevance of education, 2) the intersec-
tion of science and knowledge systems only in a certain
general area, which is scientific knowledge. It is not
forgotten here that scientific knowledge is included in
the "Science" system, the concept of "knowledge" in-
cludes not only scientific knowledge, but also practical
knowledge, which means that the latter is included in
the "science" system, and creative searches are in-
cluded in the "knowledge" system.

The system of knowledge does not reflect the
point of action. And science appears as an event in the
process of scientific research, creativity and research. It
should also be noted that looking at science as a system
of knowledge and looking for the unique aspect of sci-
entific knowledge compared to other knowledge, the
criterion of scientificity, is not enough for the study or
interpretation of the "science™ system [3].

The experience of a person acquiring knowledge
and methods of action, the development characteristics
of the student's mental processes (in particular, the dia-
lectic of the analytical and heuristic logic of the mind,
the transformation of memory into a thinking process,
the creation of images of imagination that compensate
for the weakness of concepts in the process of searching
for the unknown, the activation of creative thinking) It
prevents the education implementation system to con-
tain different subsystems. One of these subsystems

takes a superior position in solving the tasks corre-
sponding to the first two levels of education and is ap-
plied. It cannot be denied that a large part of the
knowledge in the memory can be obtained in this way.
According to our understanding (based on the general-
izations made), the structure of knowledge determines
the existence of a subsystem in the education imple-
mentation system, which includes the provision of
knowledge and methods of activity as a result of repro-
ductive activity (student). When we say this opinion,
we take into account that the knowledge included in the
training material is combined in three groups: general-
ized knowledge, knowledge about generalized methods
of action; concrete knowledge [5;165-166].

The first group includes concepts, laws, princi-
ples, rules, etc. includes. Knowledge of this group can
be acquired in the following ways: a) understanding,
etc. memorizing without understanding its content and
essence; b) learning in the form of a ready result, gen-
eralization, or rather understanding, etc. opening of its
content by the teacher or with the help of the textbook;
c) independent acquisition. The second group includes
knowledge about the methods and principles used in
understanding the essence of objects and events of the
real world, as well as relevant concepts, regularities and
laws, rules. The teacher should determine the way of
mastering the knowledge included in this group in each
specific case in an appropriate way (on didactic
grounds). Thus, the concept, rule, law, etc. can be mas-
tered by choosing one way of solving the learning prob-
lem, and another explanatory-reproductive way. The
third group includes facts, terms, dates, names, given
quantities, events, etc. includes. The knowledge be-
longing to this group is not generalizing, it just requires
memorization and memorization. The third group of
knowledge is usually not acquired through problem-
based learning.

The summarization of the research materials gives
reason to say that this subsystem, which we are talking
about, can be improved based on the application of var-
ious projects (technologies) and the more perfect use of
the functions of components-"carriers of opportunity".

But even an ideal improvement does not make it a
perfect system. Because the characteristic feature of the
system that regulates the conditions of mastering the
experience of understanding, preservation and creative
development of human culture is that it contains the op-
timal relations of algorithmic and heuristic activities.
Of course, the training system that is adequate for this
(allowing for some approximation, it can also be ex-
pressed by the term "perfect system™) should contain
both the subsystem in question and regulate the condi-
tions for the independent, problematic assimilation of
the new one. Therefore, the perfect system can be
formed not by improving the way of acquiring
knowledge, but by completing it. [5; 166]

In the subsystem whose nature and functions we
are talking about, the student does not act as a subject
who constructs (compiles) an algorithm and controls
heuristic activities, but as an observer of the mentioned
type of activities, and in some cases, they become the
executors of some of its structural components. As a re-
sult, the student does not develop the necessary level of
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knowledge and development to build an algorithm, act
as a subject of heuristic and analytical activity.

The process of performing analytical and heuristic
activities aimed at identifying the new refers to a cer-
tain algorithm reserve and the existence of a solid sys-
tem of rules. The regulation of optimal relations of al-
gorithmic, heuristic and analytical activity in the sub-
system, which includes the study of knowledge and
methods of action, is determined by the nature of the
problem and the level of difficulty. Algorithmization is
conditioned by the necessary demand for the develop-
ment of algorithmic culture (both for the management
and reproductive activity of students, as well as for the
conscious observation of the teacher's activities aimed
at the search for new things, and preparation for the
problematic learning process) in the subsystem that in-
cludes the ready transfer of knowledge and activity
methods.

We consider it acceptable to call another subsys-
tem of the educational implementation system "a sub-
system that contains problematic learning" (according
to our subjective opinion, if this subsystem, which
stands superior to constructivism, has transformed cor-
poratism into itself, it is currently accepted as a modern
training model in our schools, formed "techno- "Dem-
ocratic-information society"”, which needs to be further
improved at an adequate level, and can be turned into a
system that is currently being called "active/interactive
learning”, where the process of sharing the necessary
part of human experience is basically unified with re-
search activity. here the learner's "courage to extract
knowledge from knowledge" is manifested).

In the scientific pedagogical sources known to us,
the subsystem, which is one of the ways of regulating
the optimal relations of active, creative, search-ori-
ented, algorithmic and heuristic activity, based on the
problem-based learning activity of students, is included
under the name of the concept of "problematic learn-
ing"[1;150-151]; [2; 107].

A group of pedagogues and psychologists have
tried to attribute the concept of "subsystem containing
problematic learning" to one or another system of cate-
gories. For example, according to F.Baykov, problem-
based learning can be characterized as an active peda-
gogical process that includes a system of problem situ-
ations that is consistently organized and solved as a re-
sult of constant, direct and feedback between the
teacher and the student. T.V. Kudryavtsev sees the
problem-based learning process in the setting of such
didactic problems in front of the students that, by solv-
ing them, the students acquire both generalized
knowledge and the principle of solving problematic is-
sues. In the concept of problem-based learning, V.Okon
shows that a set of actions is understood, such as organ-
izing a problematic situation, formulating a problem
(with the gradual participation of students themselves
in this process), providing the necessary help to stu-
dents in solving the problem, checking the solution, and
finally leading the process of strengthening and system-
atizing the acquired knowledge[10 ; 38]. Some educa-
tors call problem-based learning a method on the basis
that any method of learning is always guided by stu-
dents' activities in problem solving. M.l.Makhmutov,

on the contrary, writes that the observation and analysis
of numerous lessons of advanced teachers shows that
problem teaching is not a method at all. This is a
broader concept, a category based on the creative and
purposeful application of training in harmony with var-
ious teaching principles and methods. While problem-
based learning affects the development of students'
mental activity to a higher level in the entire learning
process, it is not a teaching method and a form of or-
ganizing students' activities. M.l.Makhmutov considers
it correct to understand problem-based learning as a di-
dactic system based on the inclusion of specific recon-
ciliation of teaching and learning methods and princi-
ples specific to the laws of creative assimilation of
knowledge and activity methods and important aspects
of scientific research. M.Mehdizade is of the opinion
that the mentioned concept contains a special type of
training. M.Kruglyak also tries to justify that problem-
based learning cannot be understood as one of the meth-
ods, it is a form of organizing intellectual search during
the acquisition of knowledge through problem solving.
[9; 280]

Referring to the generalizations we made based on
the materials collected during the research, we state that
the realization of the unity of the process of scientific
research and education implementation is closely re-
lated to how these systems are understood. In this re-
gard, the interpretations are different, in our opinion,
this diversity does not harm the overall work, but rather
it is important. Looking at science as a special field of
activity, G.N.Volkov does not include the system of
knowledge acquired by the society at each stage of time
in the concept of "science™ and expresses such an opin-
ion: "The essence of science is not the truths that have
already been understood, but the search for them, the
study of the laws of nature and society and It consists
of experimental research studies aimed at its use. Sci-
ence in itself is not knowledge at all, it is the activity of
society on the production of knowledge, in other words,
it is scientific production. Whatever role technology
plays in material production, scientific knowledge also
plays the same role in spiritual production" [12;121].
Commenting on this idea, Academician S.S. Khalilov
writes: The introduction of the concept of "...scientific
production” is of great importance for the study of the
essence and main features of science. G.N.Volkov tried
to justify his position scientifically and to create an
analogy with the production process, which is more
studied in this work, such an initiative is only com-
mendable".[8 ;81]

According to our understanding, it is the most im-
portant condition for the study of science in different
aspects to be carried out in a related manner and to be
able to complement each other, to define it as a system.
American scientist H. Liman writes precisely with this
aspect in mind: "Before we distinguish and discuss the
philosophical, psychological, or social aspects of sci-
ence, we should be able to imagine science as a certain
whole"[13;13]

There is no example in the human experience of
obtaining food from a single source for the implemen-
tation of scientific research and education processes. It
should be noted that when science and education were
not organized as a social system, the first teachers were
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among the first scientists. In the form of Plato's Acad-
emy,one of the first more or less organized educational
institutions, this historical junction looks very beauti-
ful. Along with their works, many classics of science
also left followers-disciples and entered the history of
science as the founders of a certain school. The school
created by him played no less role in N.Bor's popularity
than his scientific discoveries. However, this was not
possible for all scientists. Even the greatest scientists
may not have the skill and desire to teach others their
knowledge. A.Einstein, who made great contributions
to science with his personal creativity, is the best exam-
ple of this. A scientist's school, laboratory, etc. in fact,
it fulfills the functions of the educational system by
serving to continue the researches that have been
started, and to transmit ideas and research habits to the
new generation. In itself, this is no longer a formal, but
an example of creative education.

However, the historically independent organiza-
tional structure of the educational system has made it a
common practice to train teachers from people who are
far from scientific, who do not have scientific research
habits and sometimes do not have creative thinking at
all. At first glance, it may seem that the compulsion of
general education turns what we say into a point of
view, and research may not be required from the
teacher for the general education level. However, while
it is not really important for the teacher to discover
something new in science, at least he should have the
ability to rediscover what is known every time with the
participation of students, he should be able to direct the
mental activity of students to the discovery of the un-
known by analytical or heuristic types (Forgetting It is
impossible that personnel enter science from the ranks
of young people who receive high-quality education,
otherwise the burden of science will not be lifted, the
world will be deprived of opportunities for science.

In order for the teacher to be able to facilitate the
provision of the principles of constructivism and coop-
erativism in the organization of the teaching-cognitive
process, it is important for him to know the character-
istics of this or that type of activity (in particular, let us
emphasize that the analytical and heuristic types of
mental activity related to the training problem, the
logics of which should take place in the teaching pro-
cess) is one of the issues. He should know that the struc-
ture of the analytical type of mental activity that takes
place in the research process: 1) understanding of the
difficulty and analysis of the problem situation; 2) iden-
tification of the main difficulty; 3) searching for a solu-
tion by applying known algorithms or searching for an-
alytical ways; 4) includes the components of the solu-
tion and checking its correctness. The structure of the
heuristic type of mental activity can be fundamentally
different. Its separate stages are close to the analysis,
but have their own specifics. The structure of this type
is as follows: 1) understanding of the difficulty and
analysis of the problem situation; 2) identification of
the main difficulty and formulation of the problem; 3)
a) searching for solution methods by hypothesizing and
their development (designing a new algorithm) or b)
making a reasonable hypothesis and finding a solution
intuitively; 4) check the correctness of the hypothesis
by applying the obtained result to practice. At this time,
it should also be taken into account that the second way
improves the practice of managing the process of de-
veloping the student's mental abilities.[4;72]

The generalization formulated thanks to the anal-
ysis of the materials collected during the research gives
grounds for concluding that indifference to the unity of
the processes of scientific research and the implemen-
tation of education not only hinders the preparation of
the student for life as a creative personality in the gen-
eral education school, but also that this undesirable en-
vironment seriously damages the further development
of science. It is like a "shield" for the youth to come to
science. Such an aspect should be taken into account
that in our modern age, not only the problems, but also
the science itself is getting older. As the famous physi-
cist Max Delbryck said, science grows old, but society
remains young. The achievements of science are accu-
mulating, scientific information is multiplying, and the
giant tree of science is bowing down as it bears fruit.
And the society is gradually being updated, generations
replace each other.

Results of the Research

The point is that they cannot be solved by influen-
tial people in any field of science, they go beyond the
"normatives"” of the dominant way of thinking. Since
the older generation is firmly attached to that way of
thinking, it is powerless to face such problems that re-
quire a new solution and a new perspective. Young re-
searchers, on the other hand, are not very firmly at-
tached to the ruling style of thinking and the tenets of
normal science, so they sometimes approach the prob-
lem from an unexpected position and use new methods.
Here, the associative thinking, which is more character-
istic of youth, speaks positively. There are many exam-
ples of this from the history of science. For example, at
the beginning of the 20th century, when a number of
physical phenomena could not be explained within the
framework of Newtonian mechanics, 25-year-old
A.Einstein solved the problem that all prominent scien-
tists of the time could not solve. A little later, when
classical mechanics for micro-events did not justify it-
self, the basic law of hew quantum mechanics was dis-
covered by 26-year-old V.Heisenberg. Schelling was
20 years old when he wrote his first poem. Although it
seems that we are moving away from the main point
here, we should emphasize, based on the information
found in scientific sources, that wrong conclusions in-
herited from our not-so-distant past (due to many ob-
jective and subjective reasons) led to the separation of
research institutes and higher schools. therefore, the
scientific potential of the teaching staff and the teaching
opportunities of the scientific workers were not suffi-
ciently used. For example, in our republic, a large num-
ber of academicians and doctors of science work in sci-
entific research institutes, while in higher schools, stu-
dents are often taught the relevant subjects by people
with a much lower qualification level. Scientific
sources also show that people who are not particularly
successful in the field of scientific research are some-
times attracted to universities, which lowers the scien-
tific level of teaching. Adhering to this tradition, higher
schools hire their own personnel, people with no scien-
tific research competence, as teachers instead of out-
standing experts working in scientific research insti-
tutes, and they often try to explain this with the specifi-
cations of the higher school, the difference between the
educational system and the scientific institution. In this
regard, the practice of preparing staff for oneself, which
is widespread in our republic and even "justified" as a
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good thing, causes great damage to the scientific atmos-
phere in higher education institutions. (this has a nega-
tive impact on the training of personnel, their acquisi-
tion of the competence to conduct research in the rele-
vant field). As a rule, when talking about the academy,
higher school and field sciences, we are talking about
the activities of people with the same rights and the
same capabilities in different departments. The com-
parison is usually made on the basis of statistical indi-
cators: how many doctors of sciences, how many doc-
tors of philosophy, etc. in which field. there is How-
ever, depending on the specifics of those fields, the
activity of scientists working there should also have
certain specifics. For example, if the main function of
people working in field science is to adapt the known
scientific provisions to the requirements of the produc-
tion area, to find new ways of application, the function
of the academy workers is to acquire new scientific
knowledge independent of application, to reveal the
truth about reality. [8; 85].

Academician S.S.Khalilov also emphasizes that
although the laws on science and education are sepa-
rate, they should first be considered together, as com-
ponents of a single system, and only after that, the rules
of their relative independent existence should be estab-
lished, specific legal regulatory systems should be cre-
ated... When talking about the unified concept of sci-
ence and education, we do not intend to emphasize that
these two fields are extremely close. On the contrary,
the goal is to take into account the differences between
these two fields... As a result of the fact that the es-
sences of science and education are often confused,
even the related laws, as they say, encroach on each
other's scope, pretending to legally regulate issues that
do not belong to them. [8; 84-88]. We believe that the
major reforms carried out, the creation of the Ministry
of Science and Education, and other fundamental struc-
tural changes will ensure the elimination of the "gaps"
highlighted above.

By its nature, the system that directs the formation
of students' creative thinking in general education
schools is the unity and unification of educational and
scientific cognitive processes [11]. The real existence
of the mentioned process is possible thanks to the dia-
lectic of the categories of content and form. It is enough
to look at the teaching method applied here as a form
of cognitive movement of the learning material, which
has become a perceived object of the students' needs,
and the organizational form as a form of movement in
which the teaching method and learning material ap-
pear in the place of the content. In the process of imple-
mentation of education, if this kind of action is realized,
then there is an opportunity for the creative quality of
the thinking of the learner. It includes both empirical
knowledge as a result of direct interaction with objec-
tive reality, and theoretical knowledge obtained using
known methods of scientific cognition due to the most
abstract thinking.

Theoretical novelty and significance of the
study. The interpretation of the nature of the system
aimed at the formation of creative thinking of students
in secondary schools clarifies the theoretical and tech-

nological approaches that determine the place of scien-
tific research in the process of education. This theoret-
ical base can be used as a basis for choosing a more
perfect version of the system that can transform the di-
alectical connection of "goal-content-means-method-
organizational form" in the process of education imple-
mentation, in the teaching of this or that subject, as a
result, "opportunity-movement-new quality" The pro-
cess of sharing human experience, based on the para-
digm, is realized more effectively.

The result. 1) the problem of forming a creative
person (turning a person into a subject of creative think-
ing) is determined as a challenge of the modern era,
specifically the IV industrial revolution; 2) the value
aimed at the formation of creative thinking of students
in secondary schools is a system that includes scientific
research as subsystems through the implementation of
education; 3) subsystems of the system aimed at the for-
mation of creative thinking of students in secondary
schools are specially organized cognitive processes and
they have philosophical-methodological, logical-psy-
chological, cybernetic, didactic bases; 4) the efficiency
of the system aimed at the formation of creative think-
ing of students in secondary schools is determined by
the level of research experience and management com-
petence of the facilitator; 5) the interaction of empirical
and theoretical knowledge, the nature of analytical and
heuristic types of mental activity should be selected as
a point of view in the management of the system aimed
at the formation of creative thinking of students in gen-
eral education schools.
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