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Abstract The paper analyses two psychological and
pedagogical concepts, namely, the need- informational
theory of emotions and the self-determination theory.
These theories are focused on the priority of the students'
activity. Thus, the educational process should create
opportunities for a student to predict a result of his/her
activity and to give it a predominant status. It is also
necessary to develop an environment intended to
demonstrate independence and creativity, focus on positive
emotions and a need for self-respect, as well as to maintain
an acceptable level of anxiety. The target criterion is to
provide a psychologically comfortable educational
environment. From this perspective, we described and
analysed our experience of a transdisciplinary approach to
teaching the Russian Language and Business
Communication course, as well as to the blended learning
technique for teaching the Informatics and Information
Technology in Radioelectronics and the Mathematical
Analysis courses. The former case demonstrated a
qualitative effect of mini-research tasks performed by the
students. As for the latter case, we carried out several

experiments that detected a significant difference of the
examination scores with higher grades and lower anxiety
level in the experimental groups (as compared to the
control ones).

Keywords

Comfortable Educational Environment,
Blended Learning, Anxiety Level, Positive Emotions, The
Need- Informational Theory of Emotions, The
Self-determination Theory, Students' Activity, State-Trait
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1. Introduction
Russian institutions for higher technical education treat
the development of humanitarian, cultural skills and moral
education of a future technical specialist by a rather
residual principle. This is one of the reasons why the
students demonstrate weaker figurative thinking and,
therefore, lower personal creative potential. Moreover,
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they show some difficulties with knowledge summarizing
and application to allied disciplines, and treat their learning
outcome with indifference, which results in lower
cognitive activity (Andreev et al. 2020a; Evdokimova et al.
2019; Gorbunov et al. 2019). The traditional university
education was replaced by rationalism and pragmatism
(Evdokimova et al. 2017). All these undermine a graduate's
social engagement and development of his/her personal
and communicative characteristics representing the
vulnerability of an engineering student (Gorbunov et al.
2017; Gorbunov and Evdokimova 2018).
Laws of nature and social development require natural
extrapolation and succession of the process rather than the
spontaneous introduction of various models (Andreev et al.
2017; Andreev et al. 2019). In this context, the issue is to
transform a whole system of higher technical education
according to the challenges of the time that require an
enhanced professional component providing successful
self-realization of a young professional in the labour
market. However, a place and importance of the humanities
should be specified as a base to learn the non-humanities to
develop creative capacities and to form personal qualities
of future tech intellectuals.
The research problem of this study is to find theoretical
concepts and to develop practical recommendations
intended to create a psychologically comfortable
environment for the students' learning to improve
educational process quality by systematic usage of
educational information and communication technologies
(ICT).
The research objective is to analyse, to summarize and to
develop advanced educational strategies in order to provide
a psychologically comfortable educational environment as
a primary factor of successful academic program learning
by engineering students in a higher education institution.

2. Literature Review
The best current learning practices and technologies
encourage a student to reflect upon his/her own or common
point of view. Also, they give the students a reason to
acquire new knowledge in an area where they posture
themselves as “creative minds” both developing something
new and feeling responsible for the decisions made. A
teacher (i.e., a key link in the development of a person and
society) plays a leading role in the development and
introduction of these methods and technologies in the
educational process. Thus, the author of one of famous
papers (Shim 2008) studied a teacher's role from the
perspective of synthesizing and comparing 4 major
approaches to teaching comprehension stated by Plato,
Confucius, Buber and Freire. According to Plato, teaching
is guidance to acquire objective knowledge through a
well-reasoned analysis of causes. As explained by
Confucius, learning is self-cultivation. Buber thought that
building a relationship with a pupil is the most important

ability of a teacher. Freire gave priority to the criticism of a
studied issue. Another researcher (Zhao 2013) concluded
that the Confucian educational concept and traditional
critical pedagogics have 4 common features such as peer
tuition, integration of theory and practice, reflection in
teaching and learning and a democratic educational goal.
Perez-Prado and Thirunarayanan (2002) emphasize
several necessary aspects of the educational process (i.e.,
interaction, collaborative learning and an emotional
component). Gilbert and Driscoll (2002) describe several
necessary conditions to effectively support learning. These
conditions include a current collective common goal of a
learning community, promoting the cooperation and
involvement in the society in order to discuss and to
promote various points of view; to provide personal
student's participation in a term paper selection and team
decision-making in the context of educational
self-stimulation; to achieve an integrated kit of processing
tools dealing with the archiving of the community's work
product; to facilitate communication.
The study of Chen et al. (2020) is worth noticing. It
detected that the students who had been experiencing peer
assessment and commenting demonstrated better academic
results coupled with higher motivation to the result
achievement.
Significant learning support and the ability to detect a
low-skilled student are overriding factors that determine
the efficiency of a Virtual Reality Training System (VRTS)
(Santamaría-Bonfil et al. 2020).
Liu et al. (2020) represented a systematic analysis of 131
articles dealing with the acceptance of innovative
educational technologies by teachers. The data testify that
the acceptance of innovative technologies is a complicated
process influenced by educational technologies, teaching
environment, context and strategies.
A study of Duryagina (2019) was devoted to the
students' subjective comfort during an examination session.
It determines general academic failure and the presence of
examination sessions in a higher education institution to be
the main stress factors for the students. The need to analyse
and to summarize plenty of information on various
academic subjects in the face of time pressure is the source
of the student stressful overload. As a result, the
researchers found out that many students perceive an exam
as a “refined torture” performed by a teacher (Imamgalieva
2017).
In the light of the intensive development and active
introduction of ICT into everyday life, the teaching
methods developing a student's ability to independently
analyse the multidimensional information necessary for the
acquisition and generation of new knowledge are of
considerable value. In this regard, a concept of
Technological Pedagogical Content Knowledge (TPACK)
was formulated (see, for example, Jang and Chen 2010;
Yalçın and Yayla 2016). It is widely used in teaching. At
the same time, Sanders and George (2017) concluded that
the initial perception of the ICT role and capabilities in the
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educational process was too audacious. In particular, for
most students, ICT has not yet become a tool that
contributes to the formation of a young creative specialist
(Andreev et al. 2020; Vasilieva et al. 2020). Therefore, ICT
implementation in an educational process requires setting
achievable goals based on the relevance of the educational
contexts. For example, an idea of tight integration between
STEM technology and TPACK is noteworthy (Iswadi et al.
2020).
Pedagogical paradigms are classified in accordance with
theories of personality development (i.e., behaviourism,
psychoanalysis, cognitivism, positivism). All these
theories have a consensus of opinion that human
development is determined by heredity and environment.
Although all of them consider the criterion of utility and
formation of theoretical thinking as a priority, little
attention is given to the knowledge integrity. Humanistic
psychology (Maslow 1943; Clippinger 1973) is an
alternative to this approach. On the viewpoint of
Humanistic psychology a student is considered as a whole
person. The emphasis is on his/her own activity and an
innate personal need for self-actualization instead of
external effects.
The analysis of psychological and pedagogical
paradigms shows that those based on a compromise
between different points of view have the most noticeable
effect. We believe that the need- informational theory of
emotions (Simonov and Yershov 1991; Simonov 2001)
allows for a certain compromise between the sociocentric
and humanistic ideas. It includes several basic needs. The
need for competence originates from imitative and game
unconditioned reflexes and manifests itself in the desire to
gain experience for the future, without its current
pragmatic significance. According to Pavlov, a “reflex of
freedom” is a prototype of will as a basic need to overcome
obstacles (Pavlov 1973). Creative intuition is not
controlled by consciousness and will. It supports the most
urgent need of an individual. In this regard, the fact that
training and self-development are only possible with
sufficient support of reciprocal activity of a person is
extremely important for pedagogics. Motivation to activity
is ensured by appropriate initial training that is exclusively
based on meeting the needs for competence, knowledge
and creation. Unfortunately, pedagogics underestimates the
role of the learning outcome strength and imitation
activities that form such strength through practical and play
classes. To promote creative intuition along with the
interaction of rational and non-reflexive mental spheres,
the current educational activity should be based on positive
emotions. Also, a subject should perceive it as a
predominant one.
The theory of self-determination is a popular theory of
personal motivation that identifies three basic human needs
(i.e., autonomy, competence and interaction with other
people). The needs for competence and self-determination
are the basis of a choice determining the experience
gaining activities. It does not require any external
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requirements or reinforcements. These two needs
determine internal motivation based on emotions and
information from the environment and personal memory.
Any conflicts between actual needs are resolved by will
(i.e., an ability to make a conscious choice of a behavioural
determinant) (Deci and Ryan 2008).
Both mentioned theories are focused on close basic
needs of a person. They put emotions determined by
information received from the environment and personal
memory at the top of personal priorities. Both of them do
not ignore the role of social needs considering will as a
mandatory psychological mechanism. According to these
theories, an external educational impact on students should
be complemented by their own activity.
A scientific literature review on the topic of our research
shows that in pedagogical science and education practice
particular importance is attached to the motivation factor,
the creation of conditions for the creative activity of
students and for responsibility manifestation for the
decisions made. In many papers the methods of educational
interaction of trainees with each other, methods of reducing
the level of stress caused by an intense training load, and
etc. have been studied. However, despite broad-spectrum
researches, the development of psychologically
comfortable educational environment was not considered
as a predominant task.

3. Materials and Methods
The methodological basis of this study is the statements
of the need-information theory of the behaviour
organization and the theory of self-determination. Our
comparative analysis, in addition to the well-known
differences between them, also revealed common between
them, which consists in a high assessment of the role of
emotional-volitional qualities of the individual and social
needs. Among the latter in this paper, we focus on the need
for self-respect. It is known from psychology that in cases
when problem situations difficulty exceeds the student's
capabilities, to maintain emotional balance and self-respect,
the brain subconsciously uses the techniques for protection
of ideas about itself. This distortion of reality, satisfying
the need for self-esteem, reduces anxiety, supports
confidence sense, self-esteem and motivation for action.
The teacher pays attention to the student's need for
self-respect and to the person's anxiety, combined with the
idea of learning on the background of positive emotions,
we called a factor of creation of psychologically
comfortable conditions for students. We propose to
consider this factor as a kind of objective function (by
analogy with the accepted in mathematics). We put
forward a hypothesis that the implementation of this factor
in educational methods contributes to an increase in their
effectiveness, since, in a first approximation, to the teacher
is offered specific items from the subtest for situational
anxiety as criteria. In our opinion, the hypothesis is
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confirmed by the experience described below of applying
of the transdisciplinary approach in the subject “Russian
language and business communications” and the
implementation of blended learning in the teaching of
computer science subject.
Materials and methods are defined by the need for a
comprehensive pedagogical study. We used theoretical
analysis, observation, testing, pedagogical experiment,
data processing methods and testing of a statistical
hypothesis. To summarize empirical results, we used a
systemic approach. Mann–Whitney test was applied to
statistical processing of the academic records in the
experimental and control groups. The Spielberger
State-Trait Anxiety Inventory (Sydeman 2018) adopted in
Russian by Hanin (Hanin and Spielberger 1981) was used
to measure the anxiety level.
The experimental base is represented by students of the
Radioelectronics and Automatics Faculty and the
Informatics and Computer Engineering Faculty of the
Chuvash State University.

4. Results and Discussion
Since a study case should tug at heartstrings and be
understandable for the mind, the educational environment
should be developed the way enabling the students to
predict an outcome of their activity and to give it a
significant status; to demonstrate independence and
creation; to involve emotional and volitional personal
spheres with a focus on positive emotions and interest; to
support an acceptable need for self-respect and to keep an
acceptable level of anxiety. To summarise, let us consider
the provision of a psychologically comfortable personal
educational environment as a choice criterion limited by
both technical support of the educational process and an
initial student's training level (available knowledge, ability
to work independently and creatively). Given the choice
criterion, we will further describe the experience of
applying the transdisciplinary approach to the Russian
Language and Business Communication course
(mini-research tasks) and to the implementation of the
blended learning technique in informatics.
It is known that the transdisciplinary approach is
intended to combine the knowledge that is different by
content and methods. The approach meets the ideas of
integrity coupled with the integration of natural, social and
mental activity laws (Bernstein 2015). Formerly, we
proposed
an
extended
understanding
of
the
transdisciplinarity idea in the educational process,
including the integration of all educational components
(i.e., training forms, behavioural aspects, more effective
contact (formal and informal) between teachers of different
subjects) (Andreev et al. 2020a). Such integration is
associated with an increased focus on independent
educational activities (in particular, to research, which is an
important tool to increase a student's internal motivation),

the predominance of relevant activity, combination of a
student's self-management and management by student
both by a teacher and with the help of technical training
tools.
Hence, mini-research tasks (i.e., creative and business
letter rule authoring, publicist/training text analysis
[abstract and key words]) were evaluated in the frame of
the Russian Language and Business Communication
course. Particular attention should be given to several tasks
entailing a combination of analytical and creative
approaches. Namely, these tasks represent the creation of
an advertising copy describing a student's faculty or future
profession, a job-seeker self-introduction both orally and in
writing, as well as a cinquain on a set theme. It should be
emphasized that an advertising copy, a self-introduction
and a cinquain are quite schematic. The difficulty is to fill
up a ready-to-use scheme with unique content in the frames
of these tasks. Among other things, these tasks train a
student to move beyond a conventional scheme. Thus, we
can determine whether he/she can think creatively,
inventively and innovatively, and find out the degree of
independence from the existing stereotypes. In this view, a
cinquain (i.e., 5 lines with a limited number of words) is a
demonstrative method. Its development promotes
knowledge systematization. This forms a summarizing
ability – one of the major skills of any professional. As an
example, the students of the Informatics and Computer
Engineering Faculty noted that covering several topics
(such as Internet, Experience, and Creation) in a concise
unconventional way led to re-discovery of the Internet
advantages and disadvantages closely connected with their
future profession. Dealing with these tasks requires
individual comprehension of the topic, creativity,
appropriate vocabulary and stylistics. The key is that a
student can correct his/her vision of a future profession, as
well as to recalculate its pros and contras. This means
having an entirely fresh angle on the issue or an outside
point of view when a subjective point of view organically
becomes an objective one. Therefore, this gives a student
additional confidence in the correctness of his or her
choice.
Apart from general knowledge, these tasks require not
only some specific knowledge of several disciplines but
also stable skills of their simultaneous use. Just at that spot
a need for a transdisciplinary approach arises. This
represents a combination of special knowledge,
communicative skills, verbal persuasiveness and personal
student's qualities (i.e., positive thinking, benevolence and
reasonable self-esteem). Thus, a transdisciplinary
connection between the humanities and the non-humanities
that develop cross-competencies shared by the disciplinary
group works towards the result – the formation of a
professional being an expert in his/her area and ready to
meaningful cooperation beyond its borders.
We applied the Face-to-Face Driver blended learning
(Cuesta Medina 2018) characterized by a leading role of
classroom activities (80%) and an underpart of e-learning
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(20%). The experiment aimed to evaluate the efficiency of
our blended learning method counted 37 first-year students
and 39 second-year students of Radioelectronics and
Automatics Faculty of the Chuvash State University, as
participants. They studied the Informatics and Information
Technology in Radioelectronics course taught by a
Candidate of Pedagogical Sciences. Also, 46 first-year
students and 40 second-year students of the Informatics
and Computer Engineering Faculty of the Chuvash State
University, studying the Mathematical Analysis course
taught by a Candidate of Physical and Mathematical
Sciences participated in the experiment. The experimental
groups experienced the blended learning technique, while
the control groups studied the same courses in a
conventional way a year earlier.
Stage succession was as follows. A teacher uploads a
topic in an e-learning system (ELS). A student learns it in
any convenient environment (e.g., at home, at the
university, outdoors etc.) in a random fashion and at his/her
own pace. Then, a student passes a test in the ELS
independently. He/she can communicate with peers and the
teacher (as agreed). Group communication was
implemented through a forum, a wiki and a chat. In turn,
individual communication represented a file exchange.
Constantly being in contact with students both in the
classroom and online environments, the teachers were
focused on managing every student's individual activities,
as well as their mutual assistance.
A final class for the topic was carried out using the
Moodle ELS in a computer lab where the teacher acted as a
consultant directly. The self-directed learning outcome was
evaluated by a test. The test question difficulty was
assessed with a weighting coefficient. If an answer was
correct, a student went on to the next question, and his/her
current rating increased by a question weight value. If an
answer was wrong, a student was invited to review the
information and to answer the question again. His/her
current rating increased by a lower value. Herewith, there
were three following possible cases.
1. A student answered the test questions correctly, or
his/her mistake number was small. Therefore, he/she
completed the test independently and got high rating
points (18.9% and 19.6% at the Radioelectronics and
Automatics Faculty, and Informatics and Computer
Engineering Faculty, respectively).
2. If a mistake was repeated, the students were invited to
cooperate in groups (2 or 3 members) with similar
training progress. A teacher observed the fulfillment
of the homogeneity principle. Direct tips were

3.
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unadvisory. Cooperative cross-beneficial activity
concerning the transformation of the teaching
information into knowledge was detected (54% and
47.8% in the Radioelectronics and Automatics
Faculty, and Informatics and Computer Engineering
Faculty, respectively).
If the group had any issues, a teacher assisted it
choosing the moment and extent of assistance as a
matter of his/her experience (27.1% and 32.6% in the
Radioelectronics and Automatics Faculty, and
Informatics and Computer Engineering Faculty,
respectively).

Despite increased leaning time in two latter cases, we
provide a psychologically comfortable educational
environment associated with positive motions along with
acceptable levels of anxiety and self-esteem.
To be sure, due to increased labour inputs of a teacher,
the experiment is doomed to success. However, with
respect to the paper subject, a reason for the effect is of
importance. According to recommendations of the
motivational theories mentioned above, a teacher's
assistance was primarily intended to encourage a student's
activity. In this view, we created an educational
environment to predict activity outcome, as well as to
demonstrate the independence and creativity of a student.
As per the choice criterion of the paper (i.e., to provide a
psychologically comfortable educational environment for a
student), the teachers paid attention to the fact that a
student should understand a whole issue qualitatively with
further formalistic quantitative transformations. In the
meaning of transdisciplinarity, the teachers shared their
experience relating to the training content and learning
methods. Along with this, they pointed out the training
metaphor. That is why appropriate models were used in
LabVIEW software.
Mann-Whitney test was applied to the statistical
processing of the exam results (Mann and Whitney 1947).
We developed several hypotheses, namely Н0 (there is no
significant difference between control and experimental
groups) and H1 (there is a significant difference between
control and experimental groups). At the given significance
level α the main hypothesis Н0 is accepted if the criterion
value U1 is greater than the critical value U cr (i.e.,
U > U cr ) determined by the table of Critical Values for the

Mann - Whitney U-Test. Detailed information on the
application of the criterion can also be found on the
Internet. For our study see empirical values of control and
experimental groups in Table 1.

Table 1. Performance analysis for the control and experimental student groups ( n1 and n2 are the number of students in the control and
experimental groups, respectively).
Radioelectronics and Automatics Faculty
n1 = 39 , n2 = 37 .

U = 383 .
For the significance level α =0, 05 we have U = 562 .
cr
Therefore, 383<562 ( U < U cr ).

Informatics and Computer Engineering Faculty
n1 = 40 , n2 = 46 .

U = 460 .
For the significance level α =0, 05 we have U = 729 .
cr
Therefore, 460<729 ( U < U cr )
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According to Table 1, the case U < U cr is observed in both faculties. Thus, the H0 hypothesis is rejected. In other
words, student performance is significantly higher in the experimental groups than in the control ones. In Table 2 the
initial data on students progress in control and experimental groups are represented.
Table 2. Indicators of students progress in control and experimental groups.
Index
numbers
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Radioelectronics and Automatics Faculty
Control group
4
3
4
3
4
4
3
3
4
4
3
4
3
3
3
4
3
3
4
5
3
3
4
3
3
4
4
5
3
3
3
5
4
3
3
3
4
4
4
-

Experimental group
3
4
4
5
5
3
3
4
5
4
5
4
4
4
5
4
3
5
4
4
4
4
4
5
4
4
5
4
4
4
5
5
3
4
5
5
4
-

Informatics and Computer Engineering Faculty
Control group
4
3
3
3
3
4
5
5
3
3
3
3
3
3
3
3
3
3
4
3
5
3
3
4
4
3
3
3
3
4
3
3
3
3
3
3
3
5
3
3
-

Experimental group
5
4
4
5
5
4
4
3
3
5
3
4
4
3
3
4
4
3
4
5
5
4
3
4
4
4
3
4
5
3
4
4
5
4
5
4
3
4
5
5
3
4
4
4
4
5
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According to the observation results, in experimental
groups educational process becomes more interesting,
personally significant and carry out on a positive emotional
background, in more comfortable conditions for students'
educational activity. These qualitative conclusions were
confirmed quantitatively. The experimental and control
students (Radioelectronics and Automatics Faculty) were
faced with the Spielberger State-Trait Anxiety Inventory
(Sydeman 2018) adapted to Russian by Hanin (Hanin and
Spielberger 1981). With respect to the test subject, it was
focused on the state anxiety subtest only. High anxiety
level (≥45 scores) means overpressure, discomfort,
concern and nervousness. In turn, low level (20-30 scores)
implies normal condition; however, it is desirable for a
person to show more emotional involvement in what is
happening and not to restrain his/her feelings. The test
items were uploaded to Google Forms (i.e., an online
service intended for creation of feedback forms, online
testing and questionnaires). As per a key for the test, total
scores of every student were taken as input data. The
results are presented in Table 3.
According to Table 3, firstly, the experimental group
demonstrates lower anxiety score. Secondly, despite
similar student percentage detected by the test at all the
levels, the experimental group includes a lower percentage
of students with high anxiety level than the control one. We
also analysed the test outcomes in by certain questions.
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Table 3. The results of evaluation of situational anxiety of students.

Low

Experimental group
(37 person)
3 (8%)

Control group (70
person)
6 (9%)

Moderate

32 (87%)

59 (84%)

High

2 (5%)

5 (7%)

Mean test score

35,14

36,87

Anxiety level

Table 4 contains the test questions on situational anxiety,
according to which the number of students and their
percentage in the experimental and control groups are most
different.
This refers to 4 optimistic questions (1, 2, 5, 11) and 1
pessimistic question (7) among 20 questions of the test.
Among the 4 possible answers to each question, one grade
denies a question (1 – “It's not like that at all”). Three other
grades confirm it with different extent (2 – “Perhaps so”; 3
– “It's right”; 4 – “It's absolutely right”). For example,
question 1, which denies anxiety, was answered in the
affirmative by 86% of students in the experimental group
and 79% of students in the control group. To question 7,
confirming the state of anxiety, a larger percentage of
affirmative answers in the control group. Students clearly
understand that the test questions assess their current
emotional state, and not psychological qualities in general
in life. Thus, the results of analysis of answers to test
questions also indicate less anxiety of students in the
experimental group.

Table 4. Test answers evaluation results
Experimental group
Questions
1. I'm calm
2. Nothing threatens me
5. I feel free
7. I'm worried about possible setbacks
11. I'm confident

Grade 1
“It's not like that at all”
5 (14%)
10 (27%)
4 (15%)
19 (51%)
5 (14%)

Grades 2, 3, 4
32 (86%)
27 (73%)
33 (85%)
18 (49%)
32 (86%)

Control group
Grade 1
“It's not like that at all”
15 (21%)
22 (31%)
12 (17%)
30 (42%)
12 (17%)

Grades 2, 3, 4
55 (79%)
48 (69%)
58 (83%)
40 (58%)
58 (83%)
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5. Conclusions

Compliance with Ethical Standards

The time challenges necessitate an enhanced
professional component in the education of a technical
professionals in a higher education institution. That is why
we propose taking some of important recommendations of
psychological and pedagogical theories as a basis. Namely,
a teacher's assistance vector should be directed to support
the student's activity; to create a certain pedagogical
environment where a study case is perceived as a
significant and predominant one by a student; to support
orientation to positive emotions and a need for self-respect;
to provide a psychologically comfortable educational
environment for a person (including a decrease in the
anxiety value). In this study our efforts were aimed at the
achievement of the target function – the creation of a
psychologically comfortable educational environment for a
student. We applied certain pedagogical tools such as the
transdisciplinary approach and blended learning.
In the context of the Russian Language and Business
Communication course, we emphasized mini-research
tasks intended to summarize knowledge, to identify the
essentials and to fill up a ready-to-use scheme with unique
content. These very tasks require transdisciplinary
connections between the humanities and the
non-humanities because special knowledge is combined
with communicative skills, verbal persuasiveness and
personal qualities (i.e., positive thinking, benevolence and
reasonable self-esteem). In the implementation of the
author’s version of blended learning, the teacher's help was
aimed at encouraging students to their own activity, to a
preliminary whole understanding of the problem situation
at a qualitative level, including due to increased attention to
the imaginative presentation of the studied material for less
skilled students.
A statistically significant difference in the examination
grades in favor of the experimental groups, as well as a
lower level of students' anxiety in them, were identified.
We explain the latter, first of all, by the prompt assistance
of teachers when students exceed a certain threshold of
difficulties. When providing assistance, the teachers were
guided by the ideas of transdisciplinarity and training on
the background of positive emotions through the creation
of psychologically comfortable conditions for the students
educational activity. The criteria were the intensity of the
educational activity and the level of anxiety acceptable to
the individual. The hypothesis of sufficient effectiveness of
the proposed objective function in the education is
confirmed.
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