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The technological approach to the pedagogical system can be
considered as an analogy of production processes. It is well known that the
latter connect technology and man in one way or another. Then we can talk
about the well-known system of interaction “man - machine -
environment*, which is studied by the scientific discipline ergonomics. A
similar approach makes it possible to study the system “teacher — learning
tools — learning environment®, “student - learning tools — learning
environment® in pedagogical technologies.

In the sphere of production and management, the results of ergonomic
research are widely used. In the field of teaching, upbringing and education,
ergonomics is still only going through a period of formation, although the
use of ergonomics in pedagogy and the need to create pedagogical
ergonomics was expressed by V.M.Munipov back in 1976. In recent years,
works have been published confirming the effectiveness of the use of
ergonomics in the development and implementation of modern learning
technologies.

The activity of the student and the teacher should be “designed", organized.
To do this, the optimal amount of information should be selected, conditions and
means of carrying out activities selected. There is a need for both the teacher and
the student to work with educational equipment in the classroom. All this poses
the task of designing equipment adapted to the activities of the student and
teacher. The presence of learning tools creates comfortable conditions for learning

activities. Comfortable conditions, according to psychologists, increase the
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efficiency of the teacher and students. Ultimately, it is possible to achieve high
learning efficiency.

Pedagogy-ergonomic design allows you to create such tools,
complexes and systems of teaching tools adapted to the specifics of the
activities of the teacher and students. It is obvious that these funds will have
potential pedagogical effectiveness. Pedagogical-ergonomic design is
characterized by methods similar to ergonomic design in engineering.

When designing educational equipment, new teaching aids, sanitary
and hygienic, psychophysiological, aesthetic, economic requirements, as
well as safety requirements should be taken into account. Pedagogy-
ergonomic design can be considered in three aspects: taking into account
the peculiarities of the activity of the educator and the trainee; identifying
the composition of the necessary learning tools for dominant activities;
organizing conditions for the implementation of activities with learning
tools, for example, an active learning classroom in our study. The creation
of a system of learning tools has two areas of pedagogy-ergonomic design:
1) the creation of separate learning tools; 2) the integrated use of
educational equipment in the pedagogical process. The first direction
reflects the potential effectiveness of the created learning tools. The
pedagogical effectiveness of teaching aids can be achieved in the case of
integrated use of educational equipment, which implies a prerequisite — a
professionally equipped study room.

Changing the type of technologies of human civilizations leads to a
change in their aspects. So, for an industrial society, the primary product
was goods and the key technology was machinery. The role of a person in
production was reduced to the role of an operator. Therefore, ergonomics
and other sciences mainly studied human-machine systems, i.e. systems
“man - technology - environment". In a post-industrial society, the primary
products are services. The nature of key technologies is also changing. This

stage of development is characterized by organizational, activity and
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information technologies. The role of a person also changes, he becomes a
creator instead of an operator. The new nature of the relationship requires
a new basis for interaction. Interaction from the “man—machine — technique
— environment system is transformed into a "man—man" system. All these
changes relate to personnel, training technologies. The development of an
ergonomic approach to technology also acquires a new meaning. The
problem of socio-psychological and emotional aspects of educational
activity is brought to the fore.

Learning technologies should promote the development of
interpersonal relationships, communication, cooperation, interaction, etc.

“Interpersonal relationships are objectively experienced, to varying
degrees realized relationships between people.” In the educational process,
in the course of solving creative tasks, game classes, course and diploma
design, various interpersonal relationships are established between
students, between students and teachers, between teachers. Interpersonal
relationships develop dynamically, the mechanism of their development is
empathy. N.N. Obozov identifies several levels of empathy. Understanding
the mental state of another person (without changing their state) belongs to
the first level — cognitive empathy. The second level includes emotional
empathy. Empathy manifests itself not only in the form of understanding
the state of the object, but also empathy with it. Cognitive, emotional and
behavioral components include the third level of empathy. For the effective
functioning of pedagogical technologies, the last level of empathy is
important, which involves interpersonal identification. It can be mental
(perceived and understood), sensual (empathized) and, most importantly,
effective. The presence of this level of empathy will significantly facilitate
the technology of working in creative groups, increase the effectiveness of
game classes.

Technologies for the training of civil engineers, training technologies

contain various types of joint activities of students, students and trainees, the
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trainees themselves. The idea of G.M.Andreeva about the unity of communication
and activity involves the creation of comfortable communication conditions with
the introduction of ergonomic technologies. This is achieved by changing the
layout of the classroom, using appropriate teaching tools. In our opinion, this will
lead to the effective use of the developed technologies, which means that the
quality of students' education will increase.

Communication aimed at solving the design problem, atypical tasks should
ensure the effective implementation of V.V.Zankov's ergonomic technologies. “I
will call communication a form of interaction of subjects that is initially motivated
by their desire to identify each other's mental qualities and during which
interpersonal relationships between them are formed... Joint activity will further
be understood as situations in which interpersonal communication is subordinated
to a common goal — the solution of a specific task.*

The effectiveness of the educational process depends on the activity of the
subject of study — the student. B.F.Lomov considers communication as a special
form of activity of the subject. In the course of communication, there is a mutual
exchange of ideas, ideas, feelings, a system of “Subject —subject(s)* relations is
manifested and develops, as well as activities. In the structure of communication
, he identifies three levels of analysis:

1) Macro Level;

2) Mesolevel;

3) Micro level.

For our research, the most important is the macro level, where an individual's
communication with other people is considered as the most important aspect of
his lifestyle, educational activities and acts as a complex developing network of
relationships. Providing communication at such a level is certainly an important
ergonomic characteristic of learning technology.

B.F.Lomov understands the functions of communication as the roles and

tasks that communication performs in the process of human social existence. They
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are distinguished by informative-communicative, and affective - communicative
functions.

The exchange of information between students takes place in any forms and
methods of organizing training sessions. It involves the interaction of thoughts,
feelings and behavior of partners. The role of the teacher is to maximize the
information and communication functions of communication to create a creative
spirit in the classroom.

The organization of joint activities of students in creative groups, game
teams in the process of their interaction is relevant for higher school teachers. At
the same time, conditions are created for regulating the behavior of
communication participants through the study of real contacts and the description
of mutual influences of each other in the course of joint activities — in the process
of social activity. These characteristics relate to the regulatory and communicative
function of communication.

The affective-communicative function of communication characterizes the
regulation of the emotional sphere of a person. During the lessons, teachers should
create conditions for the rapprochement of students' emotional states. If necessary,
depending on the type of classes, the teacher can regulate the emotional state of
students: either to strengthen or to achieve their weakening.

It is known that the most diverse types of human conditions have a favorable
or negative impact on the course of labor activity. Psychologists call these states
a functional state. A.B.Leonova writes that the term functional state is introduced
to characterize the effectiveness of a person's activity or behavior and assumes,
first of all, a solution to the question of the capabilities of a person in a particular
state to perform a specific type of activity. The definition of V.I. Medvedev is
generally recognized. The functional state of a person is defined as an integral
complex of available characteristics of those functions and qualities of a person
that directly or indirectly determine the performance of work operations.

The analysis of the structure of any labor (educational) activity allows us to

identify its basic components: the subject of labor, the means of labor, the subject
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of labor, the labor process and the conditions of its flow. The structure and content
of each component can influence the formation of functional states. This allows
us to assert that the functional state of students is influenced by: students
themselves, teachers, teaching aids, the state of classrooms, internal reserves and
individual characteristics of a person, etc. Learning technologies should ensure
optimal functional states of students in order to achieve high-quality assimilation
of educational material.

L.D.Chaynova introduced a new concept — “Functional comfort” when
studying the functional states of a person.

1. She understands functional comfort as an optimal functional state,
under working conditions, the functional capabilities of a working person. This
contributes to the emergence of a positive attitude to the activity. At the same
time, the development of fatigue is delayed, conditions are created for maintaining
long-term and highly effective performance without compromising health. With
an adequate level of mobilization and psychophysiological functions and a
favorable background for activity created, a working person receives inner
satisfaction. This form of internal and external relations generates functional
comfort. Functional comfort, according to experts in the field of ergonomics, is
characterized by a combination of a high assessment of the purpose of the activity
with high indicators of all other factors that cause job satisfaction.

2. Functional comfort arises when the characteristics of the means of
labor and the characteristics of the conditions of activity correspond to the
functional capabilities of the working person. In the case of educational activity,
it is the correspondence of the difficulty of the task, tasks, projects, etc. to the
mental level of knowledge.

3. With functional comfort, the attitude to activity is also a
multicomponent structure. It includes satisfaction from the results of labor,
technical and aesthetic characteristics and reliability of the product used,

habitability and safety indicators, and other factors.
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4. The tasks of ergonomic and directly related engineering and
psychological research at various stages and phases of the development and
implementation of training technologies are determined by the methodology and
technology of design. The design is phased in nature. During the transition from
stage to stage, the ergonomic requirements are detailed, adjusted and cover more
and more specific and particular technical issues. So, at the initial stage of
designing pedagogical technologies, when analyzing options, choosing and
justifying the general structure of technology, it is hardly possible to raise any
ergonomic questions, except for the main one - determining the general structure
of the conditions of activity of students and teachers. Specific ergonomic analysis
and consideration of ergonomic recommendations and requirements is carried out
at the stages of content selection, selection of methods, training and development
tools, distributed in space and time structure of interrelated technological
operations. At the same time, logic, methods, means of interaction and methods
of coordination are being developed, the educator and students with learning tools.

5. As the main goals of ergonomics in the field of pedagogical
technologies , the following goals can be specified:

6. Improving the efficiency and quality of pedagogical technologies that will
ensure the quality of training of specialists in the specified conditions and with
the level of professional knowledge, skills and abilities defined in state
educational standards.

7. Providing comfortable conditions for the activities of students and
teachers, which will contribute to the preservation and growth of their health.

8. Providing conditions for creative development, self-development of both
students and teachers, formation of personal qualities of future specialists.

To achieve these goals, it is necessary to solve the following tasks:

1. Development of principles of ergonomic technologies taking into account
the activities of the teacher, student in a certain information and subject

environment.
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2. Development of teaching tools, information and subject environment in
pedagogical technologies that determine the conditions for improving the quality
of students' education.

3. Establishing the principles of creating learning tools and algorithms for
working with them for both teachers and students.

4. Promotion and verification of the possibility of integrating a technological
and ergonomic approach to the pedagogical system, leading to an improvement
in the quality of student learning.

5. Development and implementation of ergonomic pedagogical technologies
and their elements that provide comfortable external and internal conditions for
the activities of teachers and trainees.

6. Definition of specific categories of ergonomics, reflecting the features of
its priority, content and method in the field of pedagogical technologies.

7. Research, discovery and description of facts demonstrating the quality of
teaching with ergonomic characteristics of pedagogical technologies.

Subjects of ergonomics in the field of pedagogy will be educational activities
(the activity of teaching a teacher and the activity of teaching a student) in the
process of interaction with learning tools and under conditions of significant
influence of environmental factors on it (the level of development of ergonomics
in the country and region, traditions and material base of the educational
institution, the personnel composition of universities, the structure and
organization of the educational process at the university, university financing
issues, etc.).

From a psychological point of view, fundamental for ergonomics is the
representation of educational activity, by analogy with the idea of work, in the
form of two interacting aspects: external and internal. Externally, educational
activity appears as a process of material, informational and energetic interactions
of the subject with a certain academic discipline. These interactions are mediated
with learning tools and develop in accordance with the specific technology,

organization and learning conditions. In the process of a certain learning
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technology, students acquire knowledge, skills, and skills that satisfy social and
personal needs to one degree or another. The subject of the educational process in
the external plan appears as a mover of activity, to the best of his ability and desire
to achieve professional qualities.
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