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Abstract

In the context of the development of ideas about scientific rationality (classical, non-classical, post-non-classical) the role and diversity
of types of reflexive activity in supporting decision makers are justified. The basic types of reflexive activity and reflexive technologies
in management are systematized. The trend of transition from control to self-regulation of reflexive activity in self-developing reflexively

active environments is grounded.
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1. Introduction

1.1. The relevance of the study of the reflexive activity of
decision-makers

In recent years, the attention to reflexive activity in the works of
leading specialists in system analysis and cybernetics has been
increasing more and more [1, 2, 3]. To systemize the types of
reflexive activity and reflexive technologies, it is advisable to
consider them in the context of the development of scientific ra-
tionality [4].

The article substantiates the trend of increasing the role of reflex-
ive activity in the processes of supporting decision-makers, re-
veals the specifics of reflexive activity in the context of the devel-
opment of scientific rationality.

1.2. Three types of scientific rationality

In the historical evolution of science we can distinguish three
types of scientific rationality: classical, non-classical and post-
non-classical rationality [4].

The classical type of scientific rationality, concentrating attention
on the object, in theoretical descriptions and explanations, tends to
eliminate everything, which refers to the observer, the means and
operations of a scientific activity.

The non-classical type of scientific rationality takes into account
connections between the scientific knowledge of the object and
the character of means and operations of activity.

The post-non-classical type of scientific rationality broadens the
field of reflection over activity. It takes into account correlation of
obtained knowledge of the object not only with the means and
operations of activity, but also with value-goal structures. Here we
explicate the connection between scientific goals and purposes and
extra-scientific social values and goals.

It is important to note that the new type of scientific rationality is
not alternative to the previous one; rather it includes previous
types through the corresponding ontologies.

1.3. Three types of scientific rationality

In control three interrelated types of activity of subjects are repre-
sented: activity, communicative and reflexive [5, 6]. To under-
stand the specifics of their actualization in control and mecha-
nisms of interaction, it is necessary to consider the philosophical
and methodological foundations of ideas about control in the con-
text of the development of scientific rationality. The basic philo-
sophical and methodological grounds for analyzing the various
types of activity of subjects in control are presented in the table 1.

Table 1: Basic philosophical and methodological bases
for the analysis of reflexive activity
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It is important to note that each type of scientific rationality, hav-
ing its own specifics, is also a framework for incorporating the
underlying type of scientific rationality into its toolkit. The post-
non-classical type of scientific rationality is based on all the se-
lected types of reflexive activity, including the basic types of re-
flexive activity for classics and non-classics. In post-non-classical
scientific rationality, reflexive activity is dominant over activity
and communicative activities.

2. Results and Discussion

2.1. Reflective activity (classics)

Classical scientific rationality, focusing attention on the object,
seeks to reduce research to theoretical explanations and descrip-
tions of everything that concerns the subject, means and activity
operations.

In the context of classical scientific rationality, simplified ideas on
the control of reflexive activity have been developed. Ignored the
reflexive activity of the control object. At control of technical
systems such approach quite justified itself. However, when con-
trolling social systems (organizations, states, etc.), it turned out to
be inadequate [1].

For the subject of control was both the desire to stimulate reflec-
tive activity, and to blocking the reflexive activity.

An example of ignoring the reflexive activity of decision makers
is the theory of games and research of operations. A retreat before
the problem of the complexity of the reflexive activity of the con-
trol objects, which were active subjects, led to the use of the crite-
rion of guaranteed result, the search for the best of the worst re-
sults (maxmin). In the 1970s, there was a crisis in the use of game
theory. There were difficulties in using this approach in the mod-
elling of military operations, international relations and economic
collisions.

The desire to stimulate the reflective activity of decision makers is
associated with a "reflexive rise" beyond the stereotypes of deci-
sion making in problem situations. This problem was investigated
in numerous works of psychologists and methodologists. It is as-
sociated with stimulating reflexive activity and increasing its
complexity [1].

2.2 Reflective activity (non-classics)

Non-classical scientific rationality takes into consideration interac-
tions between knowledge about object and character of activity
means and operations. The results of scientific research are influ-
enced by comprehending the correlation among the explained
characteristics of objects and the features of means and scientific
activity operations [4].

The decision maker becomes only one of the person in the specific
system of the reflexive relations. This has created the basis for a

transition from the paradigm of "subject — object" to the paradigm
of "subject — subject”. At the same time the role of reflexive activ-
ity has sharply increased [2]. Communicative reflexive activity [7]
becomes the leading concern [3].

The idea of cybernetics of the second order offered by VVon Foer-
ster — "cybernetics of observing systems" — can be considered as a
concept which corresponds best of all to non-classical scientific
rationality.

The focus is on communicative reflection, which is understood as
the ability to stand in the position of the researcher in relation to
another "subject." The interdisciplinary idea of reflexion as the
ability of some systems to build models of themselves and other
systems, simultaneously seeing themselves building such models,
has contributed to enriching the notion of control as natural-
intellectual as well as artificial-intellectual systems.

The forms of communicative reflexive activity can be represented
as a variety of reflexive technologies. The most famous is the
technology of reflexive control, proposed by Lefebvre in the
1960s [7], as the process of transferring the grounds for decision
making by one of the subjects to another. This technology has
found wide application and development in various fields of scien-
tific knowledge and applied works.

However, reflexive technologies can be considered more broadly
if they include not only direct information effects on decision-
making processes, but also indirect effects through the manage-
ment of the structures of awareness processes-reflexive structures.
We propose a classification of reflexive technologies in three
basic groups: imitation of reflexive activity, reflexive control,
reflexive programming. Table 2 presents examples of reflexive
technologies and their graphic illustration.

The first group - "imitation reflexive activity" includes technolo-
gies of imitation of reflexive structures, processes and technolo-
gies, in particular, imitation of decision making processes, open-
ing of reflexive control, opening of reflexive programming, etc.
Reflexive activity of this group of technologies is associated with
increasing the complexity of the subject of control.

The second group - "reflexive control" includes a variety of types
of reflexive control. In these technologies, along with the increas-
ing complexity of the subjects of control, control of the complexi-
ty of control objects is carried out.

The third group - "reflexive programming" includes various types
of control of reflexive structures, processes and technologies.

The reflexive technology of the formation of "pulsating reflexion”
forms the unstable state of the actual reflexive structure. This kind
of technology was discovered by G. Bateson, which was investi-
gated in the context of the concept of "double bind". Double bonds
arise when one of the partners sends the other signals of opposite
logic type [8].

Reflexive technology for the formation of "virtual reflexion” is
associated with the active actions of the control object, on the
basis of which the control object becomes a "virtual subject”. The
imitation of the reflexive activity of the "virtual subject” is ex-
tremely difficult.

The development of reflexive technologies had an impact on the
development of the game approach and operations research [9].
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Table 2:  Graphic illustration  of reflexive  technologies
imitation of reflective activity
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2.3. Reflective activity (post-non-classics)

Post-non-classical scientific rationality broadens the field of re-
flexion on scientific activity. It takes into consideration the corre-
lation of the acquired knowledge about an object not only with the
features of means and operations but also with valuable and target
structures. At the same time the connection of inner scientific
goals with social values and aims is explicated.

Self-developing systems are in the center of attention of post-non-
classical scientific rationality [4]. The paradigm "subject — self-
developing reflexive-active system (environment)" [10] becomes a
key paradigm of control and cybernetics [6].

A self-developing reflexive-active environment is a metasubject,
which possesses invariant similar to the properties of subjects:
purposefulness (activity), reflexivity, communicativeness, sociali-
ty, ability to develop, etc. Such an environment has integrity that
essentially distinguishes it from networks. This is an interaction of
active elements, organized in a special way. Active elements can
be created on the basis of natural intelligence (the personality,

group, etc.), on the basis of artificial intelligence (agents) and also
on the basis of integration of natural and artificial intelligence.

The organization of interaction of active elements among them-
selves and with the environment in general is defined by the sys-
tem of values, principles, ontologies (maintenance, support, de-
velopment, designing, providing innovations), criteria (efficiency,
safety, development, satisfaction) and also by the specialized sub-
ject-focused information platform [5, 10, 11].

Ontologies and principles of organization of self-developing re-
flexive active environments allow us to identify the basic mecha-
nisms of self-regulation of reflective activity:

- The mechanism of "reflexive rise" is the stimulation of
reflective activity. When "points of interruption of various types
of activity" arise. Methodological scheme "support".

- The mechanism of "reflexive cooperation” is the stimu-
lation of reflexive activity for long-term development. Methodo-
logical scheme of "development".

- The mechanism of “active introduction of innovations"
is the stimulation of reflexive activity when introducing innova-
tions. Methodological scheme "implementation™.

- The mechanism of "curtailing established forms of ac-
tivity", the transfer to active elements of the environment of estab-
lished forms of activity of decision-makers. Decrease in the reflex-
ive activity of subjects due to coagulation of established forms of
activity in the environment. Methodological scheme "accompani-
ment".

- The mechanism of "transfer of established forms of
activity". Decrease in the reflexive activity of subjects due to the
transfer to the environment of established forms of activity. Meth-
odological scheme "accompaniment".

- The mechanism of "openness to the development of new
forms of activity,” the stimulation or reduction of reflective activi-
ty due to the introduction or absorption of new forms of activity.
Methodological scheme "Designing".

- The mechanism of "active research of subjects” is the
modeling of subjects in order to increase the capacity for self-
regulation of reflective activity.

- The mechanism of targeting a "specific subject”, self-
regulation of reflective activity, taking into account the models of
specific subjects.

In all the mechanisms examined, the "double subject™" principle is
used [1, 6, 10].

3. Conclusion

The increase in the role of ensuring the reflexive activity of deci-
sion-makers is justified. In the context of the development of sci-
entific rationality, a variety of types of reflexive activity and tech-
nologies for their provision has been analyzed.

In the context of non-classical scientific rationality, the problem of
accounting for reflective activity was included in the priority prob-
lems of support for decision makers.

In the context of post-non-classical scientific rationality, the prob-
lem of control reflexive activity is transformed into the problem of
its self-regulation. The possibility of self-regulation is predeter-
mined by ontologies and the principles of organizing a self-
developing reflexively active environment. This allows us to cre-
ate new mechanisms for self-regulation of the reflective activity of
decision-makers.
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