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THE EFFECT OF DIGITAL ECONOMY AND ARTIFICIAL INTELLIGENCE ON THE PARTICIPANTS OF THE SCHOOL
EDUCATIONAL PROCESS

Summary

The article examines the nature of the effect of the digital economy and artificial intelligence on
the participants of the school educational process. The study deploys a Likert scale questionnaire,
focused interview, and IBM SPSS Statistics 22 as the main instruments. The authors determine
the status of a teacher in the Al-teacher system and identify the nature of AI’s influence on the
students and communication within the teacher-student-teacher system. Support is provided for
the hypothesis suggesting that the effect of the digital economy and Al on the participants of the
school educational process (teachers and students) is complex and controversial and causes the
differences in the teachers’ positions depending on their age, working experience, and the subject
of specialization. The primary advantage of the article is the identification of stable relationships
in the teacher-student-teacher system developing with the help of Al. The study indicates the
teacher’s advantage over Al in teaching technique and social influence, as well as the negative
effect of Al on students’ health. For the first time, the authors examine the nature of role changes
in the Al-teacher system in the context of a global pandemic. The danger of Al replacing teachers
with the help of teachers themselves is identified. The acquired results may be used by theorists
and practitioners for further development of the foundations of the system of education and human
interaction with Al in the digital economy.

Keywords: Artificial Intelligence; Educational Process; Teacher; Student; Digital Economy.

Resumen

El articulo examina la naturaleza del efecto de la economia digital y la inteligencia
artificial en los participantes del proceso educativo escolar. El estudio despliega un
cuestionario a escala Likert, una entrevista focalizada e IBM SPSS Statistics 22 como
instrumentos principales. Los autores determinan el estado de un maestro en el sistema
Al-maestro e identifican la naturaleza de la influencia de Al en los estudiantes y la
comunicacion dentro del sistema maestro-estudiante-maestro. Se brinda apoyo a la
hipédtesis que sugiere que el efecto de la economia digital y la 1A en los participantes del
proceso educativo escolar (docentes y estudiantes) es complejo y controvertido y provoca
diferencias en las posiciones de los docentes segun su edad, experiencia laboral, y el tema
de especializacion. La principal ventaja del articulo es la identificacion de relaciones
estables en el sistema maestro-alumno-profesor que se desarrolla con la ayuda de Al. El
estudio indica la ventaja del profesor sobre la 1A en la técnica de ensefianza y la influencia
social, asi como el efecto negativo de la IA en la salud de los estudiantes. Por primera
vez, los autores examinan la naturaleza de los cambios de roles en el sistema Al-profesor
en el contexto de una pandemia global. Se identifica el peligro de que la IA reemplace a
los maestros con la ayuda de los mismos maestros. Los resultados obtenidos pueden ser
utilizados por teoricos y profesionales para un mayor desarrollo de los fundamentos del
sistema de educacion e interaccién humana con la 1A en la economia digital.

Palabras clave: Inteligencia artificial, Proceso educativo; Docente; Alumno; Economia
digital.

Introduction

The rapid development of science, society, and the economy transforms modern civilization.
Substantial changes occur due to the development of digitalization in various areas of life
(Manita et al., 2020; Sukhorukov et al., 2018; Moskaleva et al., 2018).
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The introduction of new technology into learning contributes to the development of
human abilities (Tong et al., 2020; Vergara et al., 2020; Kamimura & Takeuchi, 2019) and human
capital (Ossmy et al., 2019; Pomato, 2020). The use of gamification is suggested for improving
the quality of education (Shakhovska et al., 2020). The need to create favorable conditions for the
education and development of youth (Isoard-Gautheur et al., 2019; Rogach et al., 2016;
Vinichenko et al., 2017), especially talented youth, is arising. The search and battle for talented
people take place in every stage of human development (Sears, 2003; Effron & Orth, 2014;
Thunnissen & Buttiens, 2017).

Artificial intelligence is being actively implemented in the social sphere (Abubakar et al.,
2019; Zimenkova, Paramonova & Lobacheva, 2018) and business activity (Alzoubi, Almaliki &
Mirzaei, 2019; Kumar, Kumar, 2019). A range of scientists examines the opportunity of using
social creativity to compensate for the loss of human originality (Cha et al., 2020). Studies on the
implementation of Al in medical personnel training and improving the effectiveness of the
medical industry through image visualization (Lee et al., 2019), developing artificial neural
networks (Zhang et al., 2019), and diagnosing diseases (Kurita et al., 2019) are being conducted.

However, the results of the introduction of Al into human life have not been examined to
the fullest extent (Simone & Andrea, 2020; Barry, 2019). Al is found to be capable of helping
humans to model systems (Koch & Brockmann, 2019), drive cars (Kamal & Adouane, 2019),
treat diseases (Das, Sanyal & Datta, 2019), and teach innovations (Abassi & Boukhris, 2018).

Al can also produce negative effects on working conditions (Fujimura, 2019), oust people
from the labor market, “taking away” their jobs (Shi, 2019), and deceive society by spreading
fake news (Zanotti, 2018). Al is also capable of highlighting and exacerbating the worst qualities
of a person (Burrell, 2019) and making decisions for them ensuring the entire management
process. Human exposure to Al has been found to be leading to the manifestation of mental health
problems (Kalmady et al., 2019).

All the above-mentioned effects of Al are reflected in the educational process and its
participants. The modern education system does not possess enough resources to compensate for
the issues arising as a result of the digital transformations of society (Rogach et al., 2018). The
digitalization of education is controversial and understudied. There are certain limitations to the
introduction of Al in the educational environment related to the teachers not meeting the
requirements of the scale of education digitalization and the introduction of Al exhaustively,
demonstrating low trust in digital technology, and facing the lack of legal guarantees (Frolova et
al., 2019).

Studies on replacing teachers with Al are being conducted. Discussions on the priority of
teachers and Al often end in humans’ favor. The teacher’s personality remains prioritized above
Al in the scientific discourse. As an example, a study compares the abilities of two Confucian
teachers: Confucius and a robot Confucius (Tan, 2019). However, the situation might change
rapidly and it is crucial to promote the authority of teachers (Poirier et al., 2019; llina et al., 2018)
and support them (Finkelstein et al., 2014).

The degree to which social networks cover society has an ambiguous effect on people,
especially the younger generation and school students (Ahmed et al., 2019). Generation Z
proceeds to move away from the previous generations in its development with increasing speed
(Howe & Strauss, 2008). Its development, primarily its social and psychological features, draws
the attention of teachers and causes them major concern. The “digital youth” is growing up under
the challenging conditions of computerization and facing complex and ambiguous information
coming from the media (Schroer, 2020). This generation needs a special approach on the part of
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teachers, as well as social protection from the rapid changes in the social environment (Nikiporets-
Takigawa, 2018; Frolova et al., 2016; Vinichenko et al., 2019).

Recently, Al started interfering with the existing system of relations between teachers and
students. Its participation in this process is evaluated ambiguously and is accompanied by various
social and cognitive effects.

Methods

To identify the nature of the influence digital economy and Al produce on school teachers and
students, the Department of Management Sociology of the Faculty of Public Administration of
Lomonosov Moscow State University conducted a comprehensive sociological study in February
and March of 2020. The study objective was to explore the nature of the influence of the digital
economy and Al on the participants of the educational process of the schools in the Krasnodar
region, Russia.

Research tasks:
1. To determine the teacher’s status in the teacher-Al system.

2. To identify the nature of AI’s influence on communication in the teacher-student-
teacher system.

3. To identify the nature of Al’s influence on the students.
The following hypothesis was proposed in the study:

H1. The effect of the digital economy and Al on the participants of the process of general
school education (teachers and students) has a complex and controversial nature that differentiates
the statuses of teachers depending on their sex, age, the experience of working at school, the
subject of specialization, and the level of computer literacy.

The study deployed the concept of Al interpreted as intelligent computer programs and
systems the purpose of which is to recreate rational reasoning and action. The research involved
teachers aged from 27 to 63 years old (N = 174). The general population comprised N = 35,400
of teachers from state and municipal organizations of the Krasnodar region. The study involved
multistage zoned sampling accounting for the socio-demographic characteristics of the
respondents (Table 1).
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Table 1.
The socio-demographic characteristics of the teachers (in %)
The category of workers Teacher proportion
Sex male 17%
female 83%
Age under 30 years old 4%
31 to 40 years old 7%
41 to 50 years old 54%
51 to 60 years old 31%
over 60 years old 4%
Level of education higher education 96%
PhD 4%
Subject specialization Humanitarian sciences 67%
Natural and  exact 33%
sciences
Experience working at less than a year 0%
school 1to 5 years 4%
510 10 years 11%
10 to 15 years 34%
over 15 years 51%

The main sociological data collection and processing methods used in the study included
questionnaires, extensive focused interviews, in-depth semi-structured interviews, observation,
content analysis, and statistical analysis methods. Likert scale was used in the assessment of the
nature of the digital economy and AI’s influence on the educational process participants. The
acquired data were subjected to comparative analysis. A questionnaire and interviews were
conducted in accordance with the ethical requirements for scientific research. Data processing
was conducted on a computer via Excel and IBM SPSS Statistics 22. Open questionnaire answers
were processed manually followed by data summarization and systematization.

The use of sociological research methods allowed us to discover the preferences of the
teachers of various school subjects and identify the specific features of their attitude towards Al
in difficult conditions of a pandemic.

Results and discussion

The status of a teacher in the teacher-Al system
It was established in the course of the study that in the teacher-Al system the respondents gave a
much greater preference to the teacher's personality (Figure 1).
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70% 62%
60%
50%
40%
0,
30% 21%
10%
0% 0%
0%
teacher’s teacher’s teacher’s Al rather than Al
personality personality  personality and teacher’s
rather than Al Al areequally  personality

important

Figure 1. The results of the survey question: “Who (or what) is more important in learning: the
teacher’s personality or AI?”

A complete conviction with the greater importance of teachers was demonstrated by over
half (62%) of the respondents. We also discovered a small group of teachers (17%) who had
already fully implemented Al in their activities and considered the further work of a school
teacher to be closely intertwined with the use of Al. This opinion was mostly expressed by
teachers under 40 years old with under 10 years of working experience. No proponents of
transition towards a secondary role of a teacher in relation to Al was found among the teachers.
This finding is natural since it is teachers who are involved in the creation of the pedagogical
system and put it into practice during lessons. Like no one else, teachers understand that Al should
occupy an assisting function in the education system facilitating the teacher’s activities rather than
managing or replacing them. Moreover, this question emphasized the personal qualities of a
teacher possessing not only natural intelligence but also a soul, social responsibility for the results
of their actions, and an understanding that uncontrolled arrays of information do not prepare
people for creative work (Matraeva et al., 2020), can alter the landscape of values and meanings,
and lead to social and humanitarian degradation and ‘“‘archaization” of society. These qualities
are important for the formation of a new individual worthy of future society. These conclusions
are consistent with the results of a study by Charlene Tan (2019) demonstrating the “Digital
Confucius” being inferior to a human teacher in the matter of moral education and spiritual
development.

This idea is also supported by the results of the survey on whether Al has an advantage
over a human teacher (Figure 2).
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80%
o 69%
70% 62%

60%
50%
40%
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30%

20%
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0%

yes more likely yes more likely no no not sure
than no than yes

Does Al have an advantage over a teacher Can Al replace teachers?

Figure 2. The nature of communication in the teacher-Al system

It should be noted that in this question a teacher was viewed as a specialist in transferring
knowledge and the comparison with Al concerned primarily the plane of teaching effectiveness.
Nevertheless, a teacher was found to have advantages over Al. Almost all the respondents voted
for a human teacher to some extent (94%). In the present state of technological development, it is
still difficult for an inanimate machine to figure out each student’s specific characteristics, find a
unique approach to them, and choose the method of transmission and the degree of dosing of
information in a specific situation. Only a person who has experienced the information and all the
problematic issues themselves can ensure the socialization of the young generation and pass the
social experience on to it. Nevertheless, 2% of respondents were inclined in favor of Al giving it
an advantage over a teacher and indicating the possibility of Al replacing a teacher. This opinion
was expressed by the teachers of natural and exact sciences aged under 30 years old who had
under 5 years of working experience. Another significant aspect of this matter is the teacher’s
communication with the external participants of the teacher-student system — parents and school
administration. Al can only perform a retranslating function in this matter. The respondents aged
over 40 years old with more than 10 years of experience working at school were among those
who completely denied the possibility of Al replacing a teacher.

69% of the respondents opposed the idea of replacing a teacher with Al (Figure 2). The
majority of the respondents were positive that such measures are inappropriate. However, almost
one-third of the respondents demonstrated uncertainty in assessing the possibility of replacing a
teacher with an Al. This suggests a steady trend of transferring certain teacher functions to Al
present in the pedagogical system. The occurring societal changes cannot leave the educational
process unaffected. First, modern children are using electronic devices, the Internet, computer
programs, and games from a very young age and are, therefore, unable to determine the role, the
scope, and the dangers of economy digitalization and Al themselves. Second, the pedagogical
universities are filled with applicants that are far from the best, the quality of teacher training in
universities is decreasing, and they do not always have the necessary knowledge and skills
necessary for building an appropriate pedagogical system. Third, schools do not create the
atmosphere necessary for the adaptation of young teachers, as well as the technology of
transferring pedagogical experience from the honored teachers with a great experience. Virtually
no representatives of teacher dynasties are found. The above-mentioned factors lead to deviations
in the development of teachers and create prerequisites for the emasculation of the pedagogical
process and the extrusion of teachers from it promoted by the teachers themselves.
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The rapid introduction of information technology in school education, the requirements
of the time and the school administration to switch to the remote form of setting tasks, assigning
homework, assessing the quality of preparation and work during lessons, etc., introduces some
confusion in determining the role and place of Al in teaching students. Teachers do not have
enough time to change their approach and teaching methods accounting for the implementation
of Al. It is difficult for children and parents to adapt to distance learning, families often do not
have an opportunity to provide their child with a computer and a working space when there are
several children on distant learning in the family and parents have to work remotely as well. All
the participants of the educational process felt this especially clear during the pandemic. However,
the world is changing objectively, and one has to be prepared for it, as is noted in the study by
Cornel W. Toit (2019). Students have experienced significant overload during quarantine and
self-isolation having to study a greater number of educational materials independently and spend
a large amount of time at the computer despite the sanitary standards which harms their health.

Teachers have started working even more since distance learning has transformed into
individualized learning with increased bureaucratic procedures. As a result of distance learning
teachers have to work 10 to 12 hours per day spending 8 to 10 of them at the computer often
without days off. This has a negative influence on their well-being, mental state, and overall
health. Parents also find themselves stressed. Some of them could not even imagine the amount
of information their children were required to study at school and on their own. This function was
performed by teachers and tutors unable to help children in the conditions of quarantine and self-
isolation.

Parents who work remotely and perform work functions in a continuous, round-the-clock
mode are forced to help their children learn their curricula. Help is not always effective, as not all
parents have pedagogical abilities and the necessary knowledge of school subjects. Women often
have a harder time, as they still have to maintain the household (Blossfeld & Huinink, 1991;
Padavic et al., 2020). In the context of informational and psychological overload teachers and
students need live communication rather than Al. Learning effectiveness is also negatively
affected by the lack of a social environment that disciplines students who are at school and under
the strict control of the teacher during lessonsa. Students lose interest and motivation to study
school material in individual forms and develop laziness.

The nature of ADI’s influence on communication in the teacher-student-teacher
system.

It was established in the course of the study that Al promotes good communication between
teachers (Table 2). 64% of the respondents agreed or rather agreed that Al facilitates
communication in teacher-teacher interactions. This proportion included teachers of
humanitarian, natural, and precise sciences aged under 50 and having various degrees of working
experience. This finding signifies that modern teachers are increasingly more familiar with using
the Internet, computer programs, and other services that partially implement Al.
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Table 2.
The results of answers to the question: “Does Al facilitate communication in the various
options of teacher-student communication?”’

Does Al facilitate communication?

teacher- teacher- student- student-
teacher student teacher student
1 vyes 32% 16% 40% 44%
more
2 ;Igsely 32% 68% 40% 44%
than no
more
likely 0 0 0 0
3 no than 28% 8% 12% 4%
yes
4 no 8% 8% 8% 8%
5 not sure 0% 0% 0% 0%

The analysis of data presented in Table 2 illustrates that Al promotes communication
between teachers and students. 84% of the respondents considered this to be a positive effect in
the teacher-student system. Moreover, only 16% of the respondents were completely sure of this.
This respondent group was represented by teachers of the natural and exact sciences under 40
years old and with under 10 years of working experience. This result indicates the lack of
awareness in teachers, especially the older generation, of the usefulness and importance of using
the benefits of Al in the educational process. The respondents’ perception of the communication
on the part of the students (student-teacher communication — 80%) was similar in the number of
completely or partially agreeing respondents to the proportion agreeing that Al fosters teacher-
student communication. However, this option had more respondents believing that it is easier for
students to establish communication with teachers through electronic devices, the Internet, and
computer programs (40% in student-teacher option against 16% in the teacher-student option).
This finding is quite logical since modern youth uses the achievements of the digitalization of
society since childhood. Students’ transferring information and supporting communication
through various gadgets is the behavioral norm. This corresponds fully to the results of the survey
question on the student-student system. The respondents’ position on the priority of using the
Internet, electronic devices, Al, computer programs, and games for maintaining communication
with peers was highly pronounced (88%). Overall, we should note that there are stable
connections in the teacher-student-teacher system that are developed with the support of artificial
intelligence.

The nature of AI’s influence on students

The introduction of Al in the life and learning of school students has an ambiguous effect. On the
one hand, information technologies and Al help children acquire various information easily and
use it in their everyday activities. On the other hand, electronic devices, computer programs,
games, and Al overload the student’s brain, putting pressure on their psyche and damaging it. The
computer environment and games start to replace reality for people leading to the desocialization
of children and adults and promoting inadequate behavior.

The analysis of sociological survey data indicated that Al affects students’ health
negatively (Figure 3).
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Al affects student health for the worse
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Figure 3. The effect of Al on students

The negative effect of Al on school students’ health was noted by almost all of the
respondents (96%). Teachers attributed this to psychological and emotional overload and high
requirements in constantly changing conditions. These conclusions go in line with a study by a
collective of researchers (Kalmady et al, 2019) who connected the introduction of Al with the
danger of mental health deterioration and schizophrenia.

This manifests in practice in the increased activity of school students during breaks when
children become noisy and aggressive in an attempt to express the accumulated internal negative
and stressful energy that is being continuously repressed during lessons. The prevention and
control of stress-related phenomena become most relevant in such conditions (Isoard-Gautheur et
al., 2019).

The noted negative effect of Al also manifests itself in students having difficulty focusing
on the topic of the lesson, thinking analytically, and having a discussion with the teacher and other
students. The transition to the Unified State Exam reformatted students’ way of thinking that is
now often aimed at formal memorization of information with the sole goal of answering questions.

As a result, a “competition” with Al through Al itself takes place. Long periods spent by
the students at computers and other electronic devices have an adverse effect on vision,
psychological state, the development of imaginative thinking, speech, the musculoskeletal system
of a child, and the overall formation of a person, especially in the conditions of self-isolation due
to the pandemic. School students sit at their computers for 8 to 10 hours or more attending remote
classes, doing homework, chatting with friends, and scrolling through social networks. This leads
to a decrease in students’ immunity and diseases that are especially dangerous during a pandemic.

Along with this, 2% of the respondents expressed the opinion that Al does not adversely
affect the health of students. This position was taken by teachers under 30 years old specializing
in natural and precise sciences who had under 5 years of working experience. Their young age,
previously acquired traditional education, lack of experience, and enthusiasm related to their
subjects had not yet had a significant impact on their health and they tended to believe that the
health of school students cannot be threatened by Al either.

The respondents provided interesting answers to the question of the role of Al in the
development of students’ creative abilities. Half of the respondents believed that Al facilitates the
development of school students’ creative potential. However, creativity in its classical
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understanding is only inherent to humans and can be developed either on one’s own or with the
help of others — parents, teachers, or specialists in the development of human potential in the
creative social environment, which is supported by some studies (Matraeva et al., 2020).

The experience of recent years demonstrates that information technology and Al assist in
revealing human potential more fully. The more active and progressive teachers search for the
ways of implementing computer programs, games, the Internet, and the elements of Al in teaching
school students and developing their human competences, creative abilities included. In the
present study, this tendency was demonstrated by the teachers of humanitarian, natural, and exact
sciences aged under 50 years old who had under 15 years of working experience. In this regard,
it is important to combine the rich experience of using traditional means of education with
advanced information technologies and develop the motivation for high-quality pedagogical work
(Poirier et al., 2019).

These alterations are especially vital in the conditions of the digitalization of society.
School students interact with electronic devices since early childhood and are ready for active
communication with the outside world and teachers at school via information technology and
electronic devices. In this regard, teachers see Al both as an assistant and a threat. Al manifests
as an assistant in work with the typical representatives of the digital generation, Generation Z.
These representatives are interested in the most recent achievements of science and technology
and strive to expand their knowledge, sometimes only in certain selected areas, saving their
resources. Despite their parents working remotely sometimes, school students do not always
receive enough attention and assistance in their development. A portion of education and
upbringing functions is transferred to tutors.

School students still lack a stable value system and a clearly constructed system of
knowledge acquisition. There is, therefore, a danger of them developing laziness in studying
various subjects due to relying on the capabilities of Al. This results in the simplification and
underdevelopment of thinking of the entire generation rather than individual students. From this
point, the digital generation, Generation Z, is under a certain threat (Howe & Strauss, 2008). A
danger of students receiving misinformation from various sources, primarily the Internet, social
networks, and the media, is also present. These conclusions go in line with a study by Andrea
Zanotti (2018) indicating that the media and the Internet present an environment favorable for
saturating the society with fake news. The lack of systemic thinking will prevent school students
from sorting the information and identifying falsifications. This issue heavily concerns the
teachers of Generation Y who still possess the ability for systemic analysis and obtaining
knowledge from trusted paper-based sources. Electronic resources are more vulnerable and
depend on electricity, the quality of electronic devices, networks, possible electronic attacks, and
system failures.

Conclusion

It was found that the vast majority of the respondents gave their preference to the personality of
a teacher in the teacher-Al system. There was also a smaller portion of teachers under 40 years
old with under 10 years of working experience who had already implemented Al in their activities
to the fullest extent and believed that the teacher’s role in relation to Al would change in the
future. The teacher’s advantage over Al in the technique of teaching school students was also
identified along with the impossibility of replacing a teacher with an Al. Furthermore, a part of
the respondents expressed some uncertainty in their assessment of the possibility of replacing a
teacher with an Al and 2% of the respondents were more inclined towards Al attributing
advantage over a teacher to it and considering Al replacing teachers as a possible alternative. This
respondent group included teachers of natural and precise sciences aged under 30 years old and
having under 5 years of working experience. There is an increasing danger of the emasculation
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of the pedagogical process and the extrusion of teachers from it promoted by the teachers
themselves. This possibility is especially dangerous in the conditions of the pandemic.

It was established that Al promotes the formation of stable connections in the teacher-
student-teacher system. The most effective way of communication in the teacher-student system
and between the students was identified.

The effect of Al on the life and study of school students was found to be ambiguous.
Information technologies and Al both promote obtaining various information and bring pleasure
from computer games and communication with peers and adults and cause damage to children
overloading their brain, adversely affecting the psyche and damaging it. The computer
environment and games start to replace reality for people promoting inadequate behavior.

The overwhelming majority of the respondents were positive that Al affects student
health negatively. Their opinion was based on pedagogical and personal experience and related
to psychological and information overload and high requirements in a constantly changing
environment. This becomes increasingly relevant in the context of restrictions introduced due to
the ongoing pandemic. Remote studying and communication with peers continuing for 8-10 hours
or more per day have a negative impact on school students’ health, vision, and immune system.

Overall, the initial hypothesis was confirmed — the influence of digital economy and Al
on the school educational process participants (teachers and students) was found to have a
complex and controversial nature that differentiates the statuses of teachers depending on their
age, working experience, and the subject of specialization. This issue has to be the focus of
increased attention of the national government and the highest authorities of the educational
sphere, heads of the educational organizations, teachers, and parents. Not only the way of the
humanitarian development of society but also the future of their children depends on their position
and participation regarding this topic.
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