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The Google Forms software product has developed a questionnaire on the priority of goals and values in
school education "Elements of quality in education” and implemented the practical implementation of
innovative models for managing the choice of optimal strategies in conflict situations in the learning process
using the example of the relationship between a student and a teacher. According to a survey using a Form
developed by Google, a strategy aimed at saving time in the learning process turned out to be the most popular
among student respondents, career came in second place, and grades and knowledge among student
respondents turned out to be the most unpopular categories. The optimal mixed strategy in conflict situations
between a student and a teacher in the learning process will be the use of pure optimal strategies of the student
with the following probabilities: strategies 1 "Assessment” with a probability of 27.38%; strategies 2
"Knowledge" with a probability of 23.36%); strategy 3 "Time" with a probability of 29.62% and strategy 4

"Career" with a probability of 19.64%.

1 INTRODUCTION

In the process of learning, which accompanies a
person throughout his life, at its various stages
(preschool education, school education, higher
education institutions, career growth, etc.), conflict
situations arise due to the specifics of educational
activities and the psychological compatibility of its
participants. Figure 1 shows a simplified diagram of
the relationship of the main participants in
educational activities on the example of school
education. At the same time, the central, main place
in the scheme is given to the student as the most
important subject and object of training and his
ultimate goal is to form a healthy and educated person
capable of highly efficient, high—performance work
that ensures the solution of the most important tasks
of the state and the development of the Russian
economy.
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Figure 1: Subjects of relations in the educational process.

Administration of an
educational institution

In addition to the student who occupies a central
place in the diagram in Figure 1, when receiving
secondary education in our country, the main subjects
of relations in the educational process are:

1. Relatives. Parents, friends, close relatives of the
student, who have a direct impact on the formation of
the student's inner world, his character, psychological
status, his formation as a person, as well as on his
upbringing and attitude to the surrounding world,



events. This category of subjects of educational
relations is extremely important because it has an
educational function and determines the self-
awareness, self-esteem of the student, his place and
role in society, the ability to adequately perceive
successes and failures, to properly build
communication with other participants: teachers,
heads of educational institutions, clubs, sections. In
Figure 1, for simplicity without loss of meaning, we
will call this category of participants “Relatives”
within the framework of this study, as shown in
Figure 1. Conflicts at this stage are of a structural
nature and are caused by the student's different idea
of the success of the individual, on the one hand, and
his environment, on the other hand, as well as the
gender and age characteristics of the individual at the
stage of schooling, the student's unformed ideas about
his future and the efforts that need to be made for this.

2. Administration of an educational institution.
The administration of a secondary educational
institution that provides educational services and, first
of all, is interested in high ratings of its organization,
high quality indicators of education and in promoting
its institution in the system of pedagogical
measurements, which significantly affects its funding
and status. Thus, the administration bears the burden
of ensuring the continuity and high quality of the
educational process, as well as ensuring that students
and graduates have excellent learning outcomes,
which is confirmed by participation in various
competitions and the results of the main and unified
state examinations. Conflicts at this stage are
contextual in nature and are caused by the
administration's focus on learning outcomes, while
the process itself often matters for the student, and the
learning outcomes do not always reflect his true
abilities and goals. Moreover, often for students, the
administration can act as a kind of opposing party,
which is perceived by students as a kind of element
of additional control, and not an ally in achieving
global goals. It is not for nothing that in society,
especially among teenagers, the perception of school
as something that restricts freedom has become
entrenched, hence such a large number of jokes about
school, various humorous TV shows and short
sketches.

3. Teacher. The teacher as the main determining
subject of educational relations, along with the
student. A huge amount of work and responsibility for
the wards falls on the shoulders of the teacher within
the educational process and far beyond. Thus, the
duties of a teacher include not only the transfer of
knowledge, but also in many ways an educational
function, monitoring the student's condition and

behaviour in a broad sense: appearance, his
relationships with peers, control over life in the
family, prospects for the development of his abilities
and talents, achievements in various aspects of life
and guidance for the implementation of positive the
makings of the future. Also, the teacher should not
only be a mentor, but also communicate on behalf of
the student with peers in case of conflict situations,
with the leadership of the educational institution, with
his relatives and, if necessary, with the heads of
sections and circles that he attends. Traditionally, in
our country, the teacher is deservedly given a primary
role in teaching a student and his formation as a
person, free, healthy, educated. In this regard, as a
rule, the most acute conflicts in the educational
process arise precisely along the “student — teacher”
line, for example, in assessing the knowledge and
abilities of a student, his qualities as a leader or a slave
member of the team, which is reflected in folklore,
mass media, literature. For this reason, the purpose of
this study is to develop on the basis of game theory
and practical implementation of innovative models
for managing the choice of optimal strategies in
conflict situations between a student and a teacher in
the learning process.

4. Heads of clubs and sport sections. This
category of participants in educational relations is
currently extremely important and relevant, since the
modern development of personality in childhood and
adolescence is practically not considered without
taking into account its multipolarity, versatility,
which is greatly facilitated by the presence of students
of other interests besides study, whether it be hobbies,
sports clubs or just clubs that the student attends. This
helps to reveal all his talents and abilities, find
activities to his liking and decide on a profession in
the future, take up free time and avoid most of the
mistakes and dangers that can lie in wait for a student
in his difficult period of life. Thus, the influence of
the heads of sections and circles on the fate of the
student is extremely great. This explains the presence
of these subjects of educational relations in Figure 1.
As for conflict situations between the heads of
sections and circles and other participants in Figure 1,
then they are mostly contextual in nature, due to the
struggle for the student's resources, such as time,
abilities, talents, financial resources. The tasks of the
heads of sections and circles in relation to students are
the same as teachers, namely: training, education,
communication, student development and his future,
while the influence on the student, depending on
different life situations, may be even greater than that
of a teacher at school. However, in this study we will
not consider such situations and will limit ourselves



to the classical idea of the role of the heads of sections
and circles as an important but secondary category of
participants in educational relations in the
harmonious development of the student’s personality.
Thus, the main goal of educational relations is the
formation of a healthy and highly intelligent
personality capable of highly efficient and high-
performance work and awareness of their place and
role in society. As you know, sick and uneducated
people are not the main source of development of the
country’s economy, protection of its interests,
sovereignty and territorial integrity. The choice of
optimal strategies in conflict situations in the learning
process will be carried out using the mathematical
apparatus of game theory, to which a huge number of
studies and teaching aids are devoted (Kremer N.S.,
Putko B.A., Trishin .M., Fridman M.N., 2002.).

2 MATERIALS AND METHODS

For the competent solution of problems with conflict
situations, scientifically based methods are needed.
Such methods are developed by the mathematical
theory of conflict situations, which is called game
theory. The mathematical model of a conflict
situation is called a game, the parties involved in the
conflict are players, and the outcome of the conflict is
awin. The key concept of game theory is the payment
matrix or the matrix of the game — such a matrix P =
(@), i=1,2,..,m;j=1,2,..,n, whose elements are the
winnings corresponding to the strategies Ai and B;.
The general view of such a matrix for the relationship
between a student and a teacher in the learning
process has the form shown in Table 1. Note that
according to the generally accepted classification of
games (Bakhitova R.H., Akhmetova A.A., 2021;
Dudarova M.Yu., Jamaldinova M.A., Bisieva H.S.S.,
2022.), the mathematical model of the conflict
situation between a teacher and a student in the
educational process considered in this study refers to
a paired final antagonistic game.

Table 1: A general view of the payment matrix of a paired
final antagonistic game between a student and a teacher.

eacher | Estimates | Knowledge | Time | Career
Studen
Estimates 10 [1;9] [1;9] | [1;9]
Knowledge [1;9] 10 [1;9] | [1;9]
Time [1;9] [1;9] 10 [1;9]
Career [1;9] [1;9] [1;9] 10

Table 1 shows the winnings of the teacher and the
student when choosing the appropriate strategies. At

the same time, the strategies with the largest winnings
equal to 10 are indicated along the main diagonal, the
remaining strategies have winnings in the range from
1t0 9, as shown in Table. 1. It should be noted that in
general, the matrix is asymmetric in the sense that the
teacher's gain in choosing strategy 2 "Knowledge",
provided that the student is focused on strategy 1
"Estimates", is not identical to the student’s gain in
choosing strategy 2 "Knowledge", provided that the
teacher adheres to his optimal strategy 1 "Estimates".
Similar reasoning applies to all other cells in Table 1.

To fill out the payment matrix in the Google
Forms software product, a questionnaire on the
priority of goals and values in school education
"Elements of Quality in Education" has been
developed, a fragment of which is shown in Figure 2.
Google Forms

Fill out the Google Form

I suggest you fill out this form

Elements of quality in education

Hello! Here is a short survey on the priority of goals and values in

school education for each of us. Please evaluate the significance for you

of the four values (slements) of the educational process proposed by the authors of the survey. Itis
necessary to choose one (and only one) value, which

You are ready to give the highest priority — 10 points. The other three values should have

an importance level score from 1 to 9 points. We suggest determining

the importance of values based on your current leaming and life circumstances. Thank you for your time!

Figure 2: Fragment of the questionnaire on the priority of
goals and values in school education “Elements of quality
in education”.

When passing the survey, the respondent is first
asked to choose the category of participants in the
educational process to which the interviewee refers
himself: a student or a teacher, then a priority
strategy: grades, knowledge, time or career (see Table
1). Then it is necessary to choose a win for each
strategy, taking into account that for the priority
strategy the win is 10, for the remaining strategies, the
value is set from 1 to 9 (from smaller to larger), as
shown in the Table 1 and in Figure 2. Finally, the
interviewee is invited, if he deems it necessary, to
indicate additional values of school education.

The questionnaire uses the following strategies:
assessments, knowledge, time and career, by which
we will understand the following (Explanatory
dictionary..., 2013; Ozhegov S.1., 2016):

1. Strategy 1 “Estimates” — an opinion about the
value, level or significance of someone or something.
In the context of this study, assessments will be
understood as the results of training, performance of
control and other activities provided for by the
educational process, expressed in quantitative form
and allowing students to be ranked according to the



degree and success of their development of the
educational program. Estimates are made by experts,
whose role in the learning process is most often
played by teachers, teachers. High gains in this
strategy mean that the interviewee adheres to
excellent learning outcomes as a priority goal in the
learning process and is ready to make every effort to
get high grades, even if it requires sacrificing time
and career prospects in those types of his activities
that remain outside of school, for example, high
sports achievements, success in sections, circles, etc.

2. Strategy 2 “Knowledge” — comprehension of
reality by consciousness, science; a set of
information, knowledge in some area. In this paper,
the "Knowledge" strategy refers to the student's desire
to expand his horizons through additional sources of
information, in addition to school, which include the
following: reading books, visiting libraries,
exhibitions, museums, additional classes with tutors
and the use of other sources of information. Thus,
high gains in this strategy mean that the purpose of
studying at school for the interviewee is, first of all,
knowledge, and a secondary educational institution is
mainly a source of knowledge, unique and useful
information that is difficult or practically impossible
to obtain elsewhere. At the same time, estimates, time
spent on obtaining information, and career play a
secondary role compared to obtaining knowledge.

3. Strategy 3 “Time” - duration, duration of
something, measured in seconds, minutes, hours. In
this paper, the "Time" strategy refers to the
willingness of the interviewee to sacrifice his time, as
a rule, additional time that is outside the approved
school schedule, in order to achieve some important
result for the student, for example, obtaining a higher
grade, deeper knowledge, etc. In other words, the
high gains in this strategy indicated by the
interviewee mean that time is of decisive importance
for him in the learning process and that, all other
things being equal, this interviewer will prefer the
educational program where less time will be spent to
achieve the goal (the duration of the curriculum or
educational course is lower).

4. Strategy 4 “Career” — occupation, profession;
position in society achieved by activity in any field.
In this paper, this strategy is understood as the
student's focus at school on choosing those training
programs that are potentially perceived as the most
promising for the future occupation, profession of the
student. High winnings in the payment matrix
corresponding to this strategy mean that, all other
things being equal, the interviewee will give
preference to the educational program, go to the class
or school where education is promising, relevant, in

demand in the labour market and there are good
chances of gaining knowledge and skills, mastering
skills in the future that will help in in the future, get a
prestigious and highly paid profession.

3 RESULTS

The practical implementation of the developed
innovative models for managing the choice of optimal
strategies in conflict situations in the learning process
is carried out on the example of the relationship
between a student and a teacher and is based on the
analysis of data received from 86 student respondents
who filled out a Google Form, a fragment of which is
shown in Figure 2. The survey results (fragment) are
shown in Figure 3.
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Figure 3: Results of the survey on the priority of goals and
values in school education “Elements of quality in
education” (fragment).

According to the criterion of priority of goals and
values in school education, the answers were
distributed as follows: 17 respondents out of 86 to the
question "Which category is a priority for you?"
chose grades, 18 respondents preferred knowledge,
28 respondents noted time and 23 respondents chose
a career. Thus, as the survey showed, the strategy
aimed at saving time in the learning process turned
out to be the most popular among student
respondents, career came in second place, and
estimates and knowledge among student respondents
turned out to be the most unpopular categories.

The final payment matrix compiled based on the
survey results is presented in Table 2. The strategy
winnings indicated in the corresponding cells of
Table 2 represent the average values for all
respondents, except for those respondents for whom
this strategy is a priority and has a value of 10.

Table 2: A general view of the payment matrix of a paired
final antagonistic game between a student and a teacher.

Teacher Esti- Know- | Time Ca- 0
Student mates ledge reer
Estimates 10.0 6.4 5.7 7.1 5.7




Knowledge 6.2 10.0 6.0 5.6 5.6
Time 6.0 5.8 10.0 6.7 5.8
Career 6.3 7.1 6.5 10.0 6.3

Bj 10.0 10.0 10.0 | 10.0 =6.3
B=10:

Let's call o the lower price of the game, or the
maximum gain (maximin).This is a guaranteed win
for player A with any strategy of player B (in our case,
the student with any strategy of the teacher).
Therefore,

= max a; = max min a, @
i=12,.,m i=1,2,...,m j=1.2,..n

where o, is the minimum gain when the student uses
the i-th strategy; ajj is the gain of player A (student)
when he uses the i-th strategy, provided that player B
(teacher) uses the j-th strategy; m is the number of
strategies used by player A (student); n is the number
of strategies used by player B (teacher).

Let's call B the top price of the game, or minimax
win (minimax).This is a guaranteed loss of player B
with any strategy of player A (in our case, the teacher
with any strategy of the student). Therefore,

= min i = min max a;; 2
B j:1,2,...,nB] i=12,..ni=12,.m I’ 2)

where f; is the maximum loss when the teacher uses
the j-th strategy.

The upper and lower prices of the game do not
match (a = 6.3 # # = 10.0), which means that there is
no optimal pure strategy in this game and the solution
should be sought in mixed strategies.

The mixed strategy Sa of player A is the
application of pure strategies A1, Az,...,Ai,...,Am With
probabilities pi1, p2,...,Pi,....pm, and the sum of
probabilities is equal to one: Y%, p; = 1.

In mixed strategies, the price of the game v
satisfies the inequality:

asv<p, 3)
where o and f are the lower and upper prices of the
game.

For an optimal So™ (student) strategy, all average
winnings are at least the price of the game v, so we
get a system of inequalities:

Q1P t Az Pttt Ay P 2V, (@)

A2 P11+ A P+t Ao P 2V,

Ain " P1 +a2_n'p2 '|T_'"+amn 'prr_z _ZV-

Each of the inequalities can be divided by the
number v > 0. Let's introduce new variables:

X1 =P1/v,X2=P2/V,....Xm = Pm / V. (5)

Then the system (4) for the payment matrix
presented in Table 2 will take the form:

100 %, +62 %, +6.0-x3+63:x, =1,  (6)
6.4-x, +10.0-x, +58 - x3 + 7.1 x, =1,
5.7 %, +6.0-x, +10.0 x5 +6.5-x, > 1
71-% +56-x, +6.7 x5 +10.0-x, > 1.

The student’s goal is to maximize his guaranteed
winnings, i.e. the price of the game v.

Dividing the equality p1 + p2+ ps +pa=1byv #
0, we obtain that the variables x1, X2, X3 and x4 satisfy
the condition: X1 + X2 + X3 + X4 = 1/v. Maximizing the
price of the game v is equivalent to minimizing the
value 1/v, so the problem can be formulated as
follows: determine the values of variables xi, X2, X3
and X4 so that they satisfy the linear constraints (6)
and at the same time the linear function

Z=X1+Xo+ X3+ Xa @)
turns into a minimum. This is a linear programming
problem. Solving problem (6)-(7) using the Solution
Search procedure built into the MS Excel software
product, we obtain the optimal solution p;”* = 27.38%,
p2" = 23.36%, ps3” = 29.62%, ps" = 19.64%, the price
of the game v ="7.2.

This means that the optimal mixed strategy in
conflict situations between a student and a teacher in
the learning process will be the use of pure optimal
strategies of the student with the following
probabilities: strategies 1 "Estimates" with a
probability of 27.38%); strategies 2 "Knowledge" with
a probability of 23.36%; strategies 3 "Time" with a
probability of 29.62% and strategies 4 "Career" with
a probability of 19.64%.

4 DISCUSSION

1. In the Google Forms software product, a
questionnaire on the priority of goals and values in
school education "Elements of quality in education”
was developed and the practical implementation of
innovative models for managing the choice of optimal
strategies in conflict situations in the learning process
was carried out using the example of the relationship
between a student and a teacher. According to a
survey using a Form developed by Google, the most
popular strategy among student respondents was
aimed at saving time in the learning process, career
came in second place, and grades and knowledge
among student respondents turned out to be the most
unpopular categories.

2. The analysis of the data presented in Table 2
showed that the upper and lower prices of the game



do not coincide (a = 6.3 # p = 10.0), which means that
there is no optimal net strategy in conflict situations
between a student and a teacher in the learning
process according to the data presented in the
developed questionnaire, therefore, the solution of
conflict situations should be looked for in mixed
strategies.

3. The analysis of the payment matrix (see Table
2) allows us to conclude that, from the point of view
of student respondents, the optimal strategy in
conflict situations between a student and a teacher in
the learning process is saving time in the learning
process (the weight of this strategy is 29.62%),
followed by estimates (the weight of this net strategy
is 27.38%), followed by knowledge with a weighting
with a coefficient of 23.36%, finally, the lowest
weight (19.64%) is marked for strategy 4 "Career".
We venture to assume that the results obtained reflect
the opinion of the student respondents about the
optimal learning process with maximum time
savings, provided that the desired result is achieved
and a significant focus on learning outcomes in the
form of positive ratings received for control activities.
At the same time, knowledge is not a significant value
in the learning process for students, much less a
career, which many students perceive as something
distant and of no value to students in their daily
activities. At the same time, as the results of the
answer to the questionnaire question "Which category
is a priority for you?" showed, a career was in second
place (see point 1). In other words, when choosing the
most popular strategies, preference is given to time
and career, but when in the same questionnaire it is
required to assess the impact of these values on the
quality of education according to a 10-point system,
career as a strategy for resolving conflict situations
between a student and a teacher in the learning
process receives minimal weight. Perhaps this is due
to the peculiarities of student respondents’ perception
of the questionnaire questions and may act as a
recommendation for the direction of further research,
the purpose of which is to improve the quality of the
questionnaire and exclude or reduce the impact on the
final result of such contradictions.

4. The deviation between the most popular
strategy 3 "Time" (29.62%) and the least popular
strategy 4 "Career" (19.64%) does not exceed 10%,
which may indicate that all elements of quality in
education are equally important for modern students.

5. The directions of further research in this work
can be the analysis and evaluation of optimal
strategies in conflict situations between a student and
the head of sections, circles; between a student and
people close to him and between a student and the

administration of an educational organization in the
learning process (see Figure 1). In addition, special
attention should be paid to the need for a deeper
understanding of the structure and content of the
guestionnaire designed to compile a payment matrix
in conflict situations between a student and a teacher,
as well as similar questionnaires for payment matrices
reflecting the relationship between other participants
in the relationship shown in Figure 1. The next stage
of further research may be the development of game
theory for conflict situations in the provision of
medical services (Kostyrin E.V., 2021; Yanushevich
0.0., Arutyunov S.D., Zolotnitsky 1.V., Bagdasaryan
G.G., Kirakosyan L.G., Sokolov E.V., Kostyrin E.V.,
2022), in social financial technologies (Kostyrin E.,
Sokolov E., 2023) and other fields of activity
(Kostyrin E., Rozanov D., 2023; Sokolov E.V.,
Kostyrin E.V., 2022).

4 CONCLUSSION

The optimal mixed strategy in conflict situations
between a student and a teacher in the learning
process will be the use of pure optimal strategies of
the student with the following probabilities: strategies
1 "Estimates” with a probability of 27.38%; strategies
2 "Knowledge" with a probability of 23.36%;
strategies 3 "Time" with a probability of 29.62% and
strategies 4 "Career" with a probability of 19.64%.
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