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ON THE FUTURE OF EDUCATION

Svetlana V. Ivanova

A new trend is seen in the educational systems of developed 
countries: the lack of really new in practice with loud statements 
about modernization, innovations, etc., while in countries clas-
sified as developing, everything is different: they have precise 
goals, certainly, these are catching goals and therefore they are 
well known, and the development path is laid clear enough. Here 
the expected results are predictable, future achievements are quite 
understandable.

The future of education in developed countries looks quite 
uncertain and therefore different. If we turn to the reasoning of 
the researchers, to the statements of politicians, to the opinions 
of economists, then this disorganized chorus currently defines 
three obvious promises in the field of education in the developed 
countries: 1 — the requirement for the quality of education, 2 — 
increased attention to education as a factor of economic efficiency 
and the development of nations in the context of the struggle 
for leadership in the field of high technologies and for natural 
resources, 3 — fear (or, to put it mildly, concern) to fall behind 
others and lose (or: not get) the benefits of higher to quality and 
level of education.

Unfortunately, it is these promises, as well as the conditions 
determined by the specifics of the time — the era of post-industrial 
society, the era of the mass media, the era of postmodern, dictate 
the main goals, objectives and definition of the expected results 
of educational development.

Again, due to the demands of the times and the indicated messag-
es, the desire to express the results in concrete indicators, to measure 
the achievements of education in the infrastructural parameters has 
intensified. All this leads to increased control, to obtain measurable 
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results, to the destruction of ideas about the human-like essence of 
training and education. In the modern world, the role of assessment 
and control is incredibly significant, huge funds are spent on the 
pursuit of objectivity. There is total control already in each class 
at school; the state interferes with the educational process at all 
stages of education. The intermediate control from the final part 
of the educational process (as follows from the classical didactics) 
turned into an independent stage, which ruptured the outline of 
the educational process. It has become a unified stage, with the help 
of which the state intervenes in the learning process, violating the 
pedagogical regularities of learning, demanding the unification of 
the entire educational process without taking into account specifics 
of learning, characteristics of the teacher and students, and much 
more. Control is straightforward and tight, in these conditions it 
is difficult to talk about subjectness in education. Not only the stu-
dent becomes the object (as it is with the teacher in authoritarian 
pedagogy), but the teacher him/herself in relation to control. The 
subjectivity, extolled by postmodernists as a phenomenon of time, is 
eroded under the pressure of control. This artificial creature, caused 
by false messages, is seen as a destructive tendency in education, 
since it does not take into account the humanistic essence of edu-
cation, which has been formed over the centuries, the psychological 
characteristics of the participants in the educational process, which 
cannot be canceled or changed. Turning a teacher and a student 
into objects, spending time on preparation (coaching) for control 
tasks, an intrusion into the educational process against the will of 
its participants cannot but have a negative effect on the learning 
outcomes. The only question is what happens earlier, the explo-
sion and destruction of the control systems, or an understanding 
will come that there are systematic violations of pedagogical and 
psychological patterns, and the situation will smoothly return to 
the known didactic rules.

If we take into account that commercial corporations profit 
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from the desire of countries to evaluate the quality of education 
in comparison with others, then the pressure of commercial struc-
tures on the education system, which, by virtue of its subjectiv-
ity, cannot exist according to the laws of the market, is evident. 
Forcing this in many aspects (including the content of education 
dictated by publishers through their textbooks) does not lead to 
a real improvement in the quality of education as an increase in 
human capital. The improvement in learning outcomes demon-
strated by using formalized forms of control hardly creates the 
conditions for the emergence of talented, strong-willed and highly 
moral people. Implicitly, supporters of tight control, heads of 
educational departments wish an unrealizable requirement for 
education — to measure the achievement of personal results. It is 
not funny at all, but attempts to assess learning outcomes, such as 
personal growth, patriotism, civic identity, etc., look ominous. In 
this case, the main postulate of pedagogy — the impossibility of 
obtaining a fast, time-delayed result of education — is forgotten. 
And the following: the dignity of the individual is not determined 
by the quantity and quality of knowledge, the ability to act on the 
instructions and be able to make a choice from the options in an 
educational situation. Another question and conclusion arises: 
how difficult and long the period of forgetting psychological and 
pedagogical axioms will be, how long it will form generations 
whose future depends on experimenters who either do not know 
pedagogy or solve their business problems.

Fear of falling behind the world requires the acceleration of 
the introduction of information and communication systems in 
education. Haste manifests itself even in the appearance of slang: 
instead of the terms “information-educational environment”, “in-
formation and communication technologies”, the words “digital 
school”, “digitalization of education” appeared. Of course, this 
vocabulary is not related to pedagogy, and we make the same 
mistake: the desire to introduce something new without taking 
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into account the characteristics of education as a system, without 
taking into account the subjectivity of this system. Lack of con-
sideration of the physiological and psychological characteristics 
of age, the introduction of electronic forms of education with 
unproven effects, the endless build-up of digital infrastructure, 
inattention to the involvement of students in the virtual world, 
the lack of consideration of different, largely harmful content for 
children and adolescents is an incomplete review of the risks of 
the so-called digitalization. The consequences can be so dramatic, 
the losses from the impact of harmful information flows, the per-
sonalization virtualization are so great that the way back may seem 
the only way out in the future. In conclusion, which sounds like a 
question: if we look more broadly, can a “digital” person from the 
“digital school” live and cope with the real world? And how can it 
exist if electricity disappears for a long time (in the conditions of 
depletion of energy resources)? We have many negative examples 
of this kind today.

I really want to say about the bright future of Education, about 
the achievements of mankind on the path of progress thanks to 
innovations in education, thanks to the fruits of modern educa-
tion — to people with knowledge and with remarkable qualities 
confirmed in tests. But alas … the knowledge of pedagogical 
laws and the complete sadness of the knowledge that they are 
being broken, do not leave hope for the best if we don’t recall the 
specifics of education. Or a deserted, broken like a toy world will 
force us to return to Paideia. A world that has been destroyed 
by the decisions of the fruits of modern enlightenment … My 
words sound pessimistically; however, life appears to be diverse 
and different. Education is a “Procrustean bed”, and I mention it 
again as a good quality. Patterns can be broken, but they cannot 
be canceled, even if one tries to invent a substitute. We try and 
stay within the framework of updating the content, elements of 
the educational process, technology and other things. Pedagogy 
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is an applied science that has grown out of an understanding of 
the possibilities of influencing a person, from the tasks of educat-
ing a person, from the interaction of individuals in the course of 
training and education. Pedagogy relies on the fact that a change 
of generations does not happen overnight, and education is the 
transfer of experience from one generation to another. Conse-
quently, there will always be those who will analyze and transmit 
this experience further with a negative or positive assessment. 
This will first help to survive, and then develop on the basis of 
experience and traditions: taking into account, not excluding, a 
person. The role of education increases, perhaps this will lead to 
an independent nature of education.
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COUNTRIES AND REGIONS RANKING INDICATORS 
DYNAMICS AS THE KEY TO UNIVERSITY AND STUDENT 

INDIVIDUAL STRATEGY

Ekaterina V. Bebenina

One of the most popular phrases in recent years has become 
“Big data”, “data mining”. These technologies are widely used in 
distance education, forming the optimal learning path. But can 
they help students who prefer full-time education, and full-time 
universities themselves in shaping their development trajectories? 
The location of the university is much more important to the 
full-time studies rather than for part-time and distance learning. 
The development of the university as a whole or individual areas 
of training takes place in the conditions of its surrounding city, 
country and related restrictions and directions of the university 
development.

Rankings, indices show the current situation in the country 
and the region in various aspects. Every year new rankings appear; 
already existing ones clarify their methodology and accumulate 
information by year. When processing the countries data using 
statistical and machine learning methods, these data can reveal 
common relationships and patterns, while analyzing the dynamics 
of various activities of a country and region based on macroeco-
nomic laws using modern Big data, data mining technologies, it 
is possible to build short-term and medium-term development 
forecasts for countries and regions.

For example, using the analysis of world rankings, a comple-
mentary study was performed. At the first stage, it was shown that 
the education level index given in two independent rankings does 
not depend on its absolute funding. In other words, the number 
of people who receive education at all levels does not depend on 
public and private expenditures on education, including grants 
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and donations from international agencies and non-governmen-
tal organizations. At the second stage, a model was created that 
confirmed the hypothesis that corruption has a significant impact 
on the lack of correlation between education financing and edu-
cation quality, for which an index of corruption deterrence was 
introduced into the study.

Retrospective analysis allows identifying existing patterns and 
looking at them in dynamics, for example, a retrospective anal-
ysis of education financing (as a percentage of GDP) depending 
on what proportion of GDP natural resources constitute, that 
is, strategies for long-term investment in human resources with 
varying degrees of natural resource endowment. A study of data 
from 1970 to 2014 showed that countries that are more dependent 
on natural resources invest less in education than countries that 
do not have significant natural resources, and this stratification 
is only growing.

But for the rankings use development in the sphere of education, 
it is important that universities can form their individual strategies 
from the data on existing dependencies between various aspects 
of life, the level of development and dynamics of countries and 
regions. How is it possible to use countries and regions rankings 
for the development of the university? Universities, which main-
tain premises, hostels and stadiums, conduct training within the 
framework of curriculum and schedule, have a permanent staff, 
structured into departments, consisting ultimately of teachers and 
students, largely depend on their location. The average salary of 
teachers, the level of material and technical base of the university 
are linked to the socio-economic situation of the country. Legal 
aspects, the level of freedoms, the level of preparation of students, 
health protection, ecology and many other aspects influence the 
educational process, which, in turn, depends on the country and 
region. Just as a university cannot develop in isolation from social, 
economic, political and other conditions, so university devel-
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opment strategies should not be compiled without taking into 
account the specific features and advantages and disadvantages of 
a country and a region. It is possible to evaluate all this with the 
help of multifactor ranking analysis. For example, an analysis of 
the relationship of the place of countries in the innovation ranking 
with the number of universities in these countries in the university 
rankings showed a correlation of 0.79, which indicates a strong 
relationship between these indicators. A detailed analysis showed 
that the relationship between the number of graduates from the 
best universities in the country and the level of innovation should 
be even higher.

A joint analysis of university and region rankings provides in-
formation about favorable conditions for development directions 
of the region and country, about the conditions to be created, about 
the professions in demand.

In turn, each student can form his/her own educational path 
depending on the combination of all the factors that he/she expects 
from learning, and these include the environment, communica-
tion with professors and peers, living on campus as well as the 
prospects for the development of the university, country, region. 
The system of university choosing should become the result of 
a complex machine analysis of all conditions using bid data and 
complex data mining technologies.

The results obtained through rankings multifactor analysis 
allow us to assess the prospects of further research. A correctly 
constructed model of the country, in turn, will allow universities 
to build their development strategies based on forecasting the 
development of a country, a region, or the world as a whole. And 
if such development models exist for countries and universities, 
the academic mobility will receive a new impetus when a student 
choosing an educational trajectory will be able to use an additional 
tool for planning his/her future.
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INFLUENCE OF NATIONAL MENTALITY ON EDUCATION 
(ILLUSTRATED WITH THE EXAMPLE OF CHINA 

AND RUSSIA).

Tatiana N. Bokova, Ning Huaiying

An important factor affecting the culture of a country is the 
mentality of this culture’s representatives, formed over the cen-
turies. The relevance of the study of individual and group forms 
of mentality increases in the context of deepening globalization 
and expanding migration of the population all over the globe. The 
study of the problem of mentality is interdisciplinary. In social 
philosophy (G. D. Gachev, N. N. Gubanov, I. K. Pantin, V. K. Kantor, 
et.al) the interrelation of mentality with deep and sense-forming 
layers of social consciousness and the unconscious is emphasized. 
Psychology and pedagogy (A. A. Sokolova, V. A. Sonin, I. G. Dubov, 
K. A. Abulkhanova, A. N. Slavskaya, G. Butul, P. Dinzelbacher, 
et.al) present the personal qualities characteristics that shows the 
mentality. These sciences also study the peculiarities of national 
mentality’s representation in society. Researches by V. A. Sonin, 
B. S. Gershunskiy and others are devoted to problems of professional 
mentality, in particular, of the teacher’s professional mentality. An 
important methodological statement is the approach to mentality 
as to a dynamic phenomenon that develops under the influence 
of the mentality carrier’s environment. 

As it was rightly pointed out by G. G. Gubanov, the mentality 
as the specifics of the psychological life of people is revealed 
through attitudes, evaluations, norms and attitudes based on 
knowledge and beliefs existing in a given society. This system, 
together with the dominant needs and archetypes of the collective 
unconscious, defines the hierarchy of values, and hence beliefs, 
ideals, inclinations, interests, and other social attitudes typical 
of the community representatives. All these factors distinguish 
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a specified community from another (Gubanov, 2014)
The mentality components or mental features include both 

individual specific qualities and their peculiar combinations, the 
original content of the psyche, and the style of thinking, national 
character, as well as specific value trends. The peculiar mentality 
of the Chinese was formed under many factors: isolation from the 
outside world, specific writing, difficult conditions of agriculture, 
religious and philosophical teachings. The main features of the 
Chinese national character are usually isolation, unpretentiousness; 
choice of simple logical constructs; entrepreneurial spirit; collectivism; 
pragmatism; brutality (internal aggression).

National Russian character traits were formed over the centu-
ries, and the basis of the unique mentality of the nation began to 
be laid in the Middle Ages, when most Russians lived in villages 
and worked at collective farms. Russians attach great importance 
to public opinion and their role in the team, but at the same time 
they are able to appreciate the individuality and uniqueness of each 
personality. Another Russian national character feature that dis-
tinguishes it from the mentality of other nations is the “breadth” 
of the Russian soul and generosity. Some other features are mercy; 
hospitality; openness; craving for justice, patience; craving for risk.

One of the objectives of our study was to show the mental char-
acteristics of Chinese and Russians through a survey of about 270 
students’ opinions of the both countries, analyzing their heteroste-
reotypes and autostereotypes. These ethnic stereotypes represent 
the emotional evaluation one ethnic community gives about the 
other and about itself. They constitute the most important area of 
the mental sphere (Gasanov, 1998; Stefanenko, 1999; et al). In this 
case, ethnic mentality is understood as a system of interrelated 
images, which underlie the collective views of the ethnic group of 
the world and their place in the world (Bataev, Ostanov, 2014). The 
identified ethnic stereotypes include knowledge about one’s own 
and other peoples’ ideas about their physical, moral and intellec-
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tual characteristics, emotional attitude to representatives of their 
own and of other ethnic groups, a typical model of behavior which 
allowed us to further examine the way these mental characteristics 
influence higher education in China and Russia

We thought it important to analyze ethnic stereotypes in dy-
namics, in 2008 and 10 years later, in 2018, and show their chang-
es. A survey conducted in 2008 (Felde, Ning Huaiying, 2008) 
involved 80 1st year students of Krasnoyarsk State Pedagogical 
University named in the honour of V. P. Astafiev and 80 1st year 
students of Tianjin University of Foreign Languages (PRC) and 
10 years later — in 2018, 50 3rd year students of Volgograd State 
Socio-pedagogical University and 60 1st year students of Tianjin 
University of Foreign Languages

It is vital to mention, that while in 2008 the judgments about 
China and the Chinese were characterized by primitivism: dragon, 
rice, fake goods, inability to dress and, above all, external features 
being evaluated (60%), in 2018, China’s digitalization and progress 
in many areas (78%), the opening of the largest trading platforms 
(30%) and entrepreneurship (52%) took the first place. Thus, ab-
solutely all respondents (100%) in 2008 and 2018 were convinced 
that all residents of China are very hardworking and diligent.

Referring to the auto-stereotypes of Russian students, it was 
discovered that a typical Russian, according to many respondents 
in 2008, is a man, strong spiritually and physically, who loves his 
homeland, friends, sauna (60%), still being wasteful and naive, 
sometimes careless (45%). Among the positive autostereotypes 
in 2018, Russian students named such characteristics as good 
nature, hospitability (82%), breadth of soul (74%), sense of humor 
(50%), determination and the ability to plan their own future and 
the future of their country (60%). Even 10 years later, respondents 
named laziness and love for strong alcohol (46%) and low house-
hold culture (54%) as well as the lack of environmental culture 
among the shortcomings of their ethnic group (12%).
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A typical Russian, according to Chinese students in 2008, is 
a strong, energetic, cheerful, emotional (60%). In 2018, opinions 
about Russians have already changed, they have become more 
flexible (85%), according to Chinese students. The negative het-
erostereotypes of Chinese youth in 2008 were the idea of Russians 
as a very lazy and unpredictable people (65%). In 2018, there were 
such characteristics as straightforwardness (25%), professionalism 
(15%), excessive emotionality (15%), a lack of respect for elders 
(50%), selfishness and loss of sincerity (35%).

Mental characteristics are very clearly demonstrated by the 
example of higher education, which shows the national charac-
teristics of both countries. According to Jin Li, the educational 
process in China is focused on virtue, while the European — on 
reason (Jin Li, 2015). The key difference is the role of the teacher 
in universities, as in China the status of the teacher is very import-
ant, the professor is an indisputable authority, whom all students 
obey. The attitude to the teacher as the eldest in age and status 
was formed in China thanks to Confucianism. Respect places the 
‘student-teacher’ relationship within the following framework: 
the teacher does everything possible to teach the student, and the 
student does everything possible to learn from the teacher, who 
is not an employee fulfilling his/her contractual obligations, but 
conveys objective and scientific knowledge and is a mentor in the 
field of morality (p. 90). In Russia, teachers are more democratic, 
always ready to listen to the opposition opinion of the student on 
a particular issue.

Classroom discipline is also directly related to the teacher’s 
role in higher education which is also explained by the national 
character peculiarities. Chinese students can not interrupt the 
teacher or express their opinion during the lecture. While Russian 
students are more active, they ask questions, answer without fear 
of making a mistake. However, it would be wrong to characterize 
Chinese students as passive, avoiding participation in the educa-
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tional process. Thus, on the campus of the best Chinese University 
of Science and Technology, For Confucian students, their words, 
and oral speech in general, are a very serious matter, as it tends to 
rely on moral intention and overall judgment. It is believed that 
a person can gain a lot if he or she analyses his/her actions and 
improves him/herself instead of just talking about behavior. In 
this case, human wisdom is something more than spoken words, 
as Lao-Tzu noted: “He who understands does not speak; he who 
speaks does not understand” (Lao Tzu, 1992).

Every Chinese student should strive to develop the following 
seven virtues, according to the Confucian educational tradition: 
sincerity (direct and genuine commitment to oneself as a learn-
ing goal), diligence (a virtue that underlies systematic, stable, 
knowledge-oriented behavior), resilience in the face of difficulties 
(overcoming learning difficulties: lack of resources and lack of 
sufficient time to study because of the need to work), perseverance 
(long-term efforts aimed at obtaining education from its beginning 
to the end), concentration (learning is accompanied by constant 
and increased attention and concentration), respect for the teacher 
(a sign of subordination, obedience and lack of critical thinking) 
and modesty (lack of pride and arrogance, as it interferes with 
self-improvement(Chang,1997).

Moreover, there are differences in curricula and programs. Thus, 
Chinese teachers rely strictly on one recommended textbook and 
do not deviate from the curriculum. Russian teachers have more 
freedom in choosing textbooks, they can use additional academic 
AIDS and textbooks; they can express their opinions and even 
disagree with the author of the textbook, which is unacceptable in 
Chinese culture. As for the educational process, most of the tasks 
are performed in writing (about 70% of tasks), as oral answers in 
China are considered more subjective. In Russia, more and more 
tasks are performed orally, in the form of reports, projects, oral 
essays. In China there are a lot of tasks for memorization and 
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reproduction by heart, while in Russia there are more and more 
creative tasks. In China, the learning process relies on visual per-
ception and memorization through visual perception (no wonder 
the Chinese always work with a dictionary when studying new 
material) and slowing down the transition from memorizing 
knowledge to generating their own speech products based on this 
knowledge. For the Chinese audience, taking into account their 
features of memory, it is necessary to use graphic and subject 
visibility in the learning process.

Thus, the main difference between the Russian and Chinese ed-
ucation systems is that Russian system is focused on the knowledge 
of the outside world based on reason, while the Chinese — on the 
man discovering himself basing on virtue, on the Confucianism 
foundations, and this affects both the place of the teacher in the 
classroom, the behavior of students, the presentation of material, 
forms and methods of teaching, the choice of educational material 
and the curriculum and programs structure. At the same time, 
human development can simultaneously include something he 
received in the process of enculturation and assimilation in his 
native culture, and something he received thanks to acculturation 
in another culture.
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STATEMENT ON THE FUTURE OF EDUCATION

Greg Culos

I’ve come to a realization. Effective learning is simply, and 
exactly, this:

To encourage and inspire people to communicate well; and through 
this process, enable them to develop their inner selves and their poten-
tial as it relates to both their success and that of their communities.

What we learn is not inconsequential, but to presume we can 
teach someone, anyone, to be good at anything in particular, is, 
I believe, misguided. People take themselves on those journeys and 
end up in places that are entirely of their own discovery, making, 
and determination. We can guide, suggest. Put coals on fire, and 
stoke it; but the direction the flames take, should there even be 
any, has nothing at all to do with us. We can stand by, watch, and, 
perhaps, become inspired ourselves by witnessing the potential 
people have within themselves. Our role, as teachers, is quite 
straightforward: to stoke the inspiration that will take people on 
journeys of their own determination.

This realization rests at the core of this, my little exploration into 
the future of education. It’s a simple idea, not reliant on technolo-
gies or trends or modes of pedagogical thought that are, on many 
occasions, flavours of the day. Indeed, it’s an idea that I believe has 
never changed. While the tools, science, social systems, modes of 
thought, and resources that surround us today most certainly have 
evolved, we are ultimately the same vulnerable, sentient beings 
that have existed for millennia. We share the same capacities, 
strengths, limitations, needs, desires, hopes, and dreams as our 
distant ancestors who learned to control fire itself (something, 
incidentally, we’ve yet to perfect). We learn what is relevant and 
necessary for survival determined by the environments within 
which we live. Beyond that, we learn best those things that catch 
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our interest and inspire us to delve more deeply. We learn best in 
an effort to define who we are, to ourselves, to others, in ways we 
hope to be perceived, and in ways we yearn to be able to interact 
within our communities.

The future of education, I believe, is no different than the past 
of education. While trends in education will continue to come and 
go, trends are derivatives of a whole; they tend to be particular 
aspects, qualities, approaches, activities, and philosophies elevated 
to lofty cultish heights. The truth is, when separated and formal-
ized into “new approaches to learning,” they lose both essence and 
effectiveness. Without delving too much into current trends and 
directions in educational thought, theory, and application, safe it 
to say that much emphasis is currently placed on the notion that 
our level of technological prowess enables approaches to learning 
that are somehow superior to “traditional approaches.” Here, and 
pointedly, I disagree. First, the notion of a traditional approach 
to education is a vague one that tends to fall apart with closer 
inspection. And second, while our current state of technological 
prowess enables us so much further than humans have ever been 
enabled in the past, those technologies are not capable in them-
selves to improve how and why we learn.

So, what, in my mind, is the future of education. This is where 
I return to my opening words. The future of effective education 
lies in what effective education has always been: “To encourage 
and inspire people to communicate well; and through this process, 
enable them to develop their inner selves and their potential as it 
relates to both their success and that of their communities.”

How do we proceed? We forge communities of learning, some-
thing that has always been core to effective learning. We create 
reasons for people to be together that hinge on shared challenges. 
While our social and environmental surroundings define basic 
levels of understanding that we share and require to participate and 
survive within them, we then and together discover how each of 
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us carries some particular solution to the larger questions we face 
as a whole. There is a place for learning skills we apply in unison. 
And there is a place for our individual strengths to benefit those 
communal needs. While society requires us to work in teams, in 
synchrony, according to requirements that apply equally to each 
of us, it also gains from individual understandings and approaches 
that can and do improve the ability of the community to improve 
how it behaves as a whole.

We all must learn to read, write, sing, count, and strategize. 
Beyond that, we all should be enabled by and engaged in the 
breadth and depth of the tools and capabilities now available to 
us: incredible technologies, fantastic mobility, and seemingly 
instantaneous access to information, anywhere, and anytime. 
Human society has changed dramatically in the preceding three 
decades. We live in a world that I believe is experiencing a schism 
of a magnitude never before seen. On one side we have the political 
orders, isolated communities corralled by power structures and 
defined by invisible and arbitrary boundaries determined (more 
than we’d like to admit) through oppression within and beyond 
those boundaries. On the other side we have an entire world of 
people all sharing the same needs, hopes, desires, and goals: to 
live, love, succeed, survive, and to feel included in community.

As a direct consequence of our incredible technologies, fantastic 
mobility, and seemingly instantaneous access to information, tra-
ditional borders are rendered meaningless. Power structures of the 
past should remain there. I have spent my professional career in 
education, and in particular international education. And through 
my three decades in this field, I have concluded this: technology 
has brought together people from around the world in different 
locations for different purposes and to accomplish goals that are 
relevant to all of us. Each of us today belongs to social circles where 
colleagues, mentors, friends, teachers, mothers, fathers, relatives, 
brothers and sisters were, only a half century ago, bifurcated as 
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allies or enemies. For the most part, we were led to believe that 
“they” were not “us.” The fact is, what we have discovered in re-
cent decades, is, indeed, exactly the opposite. The past 30 years 
has provided all of us an emancipation of thought and being that 
changes everything… except for how we learn. That remains the 
same, and rests at the core of our future together.

Our incredible technologies, fantastic mobility, and seemingly 
instantaneous access to information will only improve, and dra-
matically so. As a global society we will continue to use those tools 
and technologies to bring us closer together in greater diversity 
to face challenges of survival and social improvement that will 
benefit all of us. We will continue to require education in funda-
mental skills and awareness. At the same time, the opportunities 
available to each of us as a consequence of our own unique talents 
and dispositions will increase exponentially as well, and as a direct 
result of the exponential increase in the kinds of communities we 
are now capable of creating.
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LE CHAMP DES NEUROSCIENCES EDUCATIVES SOUS 
LE REGARD DES SCIENTIFIQUES: 

PROBLEMATIQUES ET PERSPECTIVES

Svetlana A. Doudko
Résumé

Dans cet article, l’auteur présente le développement de la neu-
roéducation (neuropédagogie, neurodidactique) à partir de 1981, 
quand ce terme est apparu. Des dizaines d’instituts et de pro-
grammes ont été créés les dernières années pour promouvoir la 
compréhension mutuelle parmi les enseignants/éducateurs, les 
psychologues, les décideurs et les neuroscientifiques. Le champ 
des neurosciences éducatives suscite à la fois un vif intérêt et une 
grande méfiance de la part des scientifiques et des enseignants. Les 
opinions de divers scientifiques sur les problèmes et les perspectives 
du développement de la neuropédagogie (neuroéducation) sont 
présentées. Certains pédagogues et scientifiques sont sceptiques, 
parce que de nombreuses découvertes en neuroscience sont dif-
ficilement applicables en classe. Il y a également des questions 
pour la formation des enseignants et pour interprétation des 
résultats de neuroimagerie. Mais les succès de la neuropédagogie 
(neuroéducation) inspirent les enseignants. L’enthousiasme des 
enseignants conduit à davantage d’innovations dans les classes.

Mots-cles: neurosciences, neuropédagogie, neuroéducation, 
formation en neurosciences.

La neuroéducation (neuropédagogie, neurodidactique) est 
apparue presque simultanément dans différents pays et sur dif-
férents continents. Mais le premier traité sur Neuroéducation 
était écrit en 1981: «Neuroeducation: Brain Compatible Learning 
Stratégies» (O’Dell, 1981). En avance sur son temps, O’Dell n’était 
probablement pas conscient que son approche révolutionnaire 
des processus d’enseignement et d’apprentissage deviendrait la 
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norme 30 ans plus tard. La spéculation à propos des mécanismes 
neuraux impliqués dans la cognition, et la considération sur leurs 
applications à l’éducation ont vraiment commencé au début des 
années 1980 (Ecrits et premiers essais d’une science MBE). Depuis 
ce temps-là, le rôle des neurosciences dans l’éducation suscite un 
intérêt croissant, рarallèlement à une explosion de découvertes 
dans des instituts du monde entier (Kaku, 2014).

Des années 1984–1989 ont marqué la naissance des neuros-
ciences comme nouveau champ disciplinaire, avec des travaux 
consacrés à cette discipline. Pour certains chercheurs, ce sont les 
neurosciences davantage que la neuropsychologie de l’éducation 
qui ont donné naissance à la neuropédagogie. La Décennie du 
Cerveau (1990–1999) a entraîné le développement de milliers de 
nouvelles découvertes et douzaines de théories sur le cerveau et 
l’apprentissage. L’une des conséquences les plus discutées de ce que 
l’on a appelé l’Age d’or des neurosciences est son infiltration et son 
impact dans toutes les disciplines, en particulier les sciences sociales 
(Howard-Jones, 2014). Des dizaines d’instituts et de programmes 
ont été créés ces dernières années dans le but de promouvoir la 
diaphonie parmi les éducateurs, les psychologues, les décideurs 
et les neuroscientifiques. Beaucoup de ces programmes offrent 
des ateliers, des certificats ou des diplômes d’études supérieures 
dédiés à la traduction des découvertes sur le cerveau pour aider 
les étudiants à apprendre. Ce domaine en plein essor s’appelle la 
neuroscience de l’éducation ou, dans certains milieux, la neuroé-
ducation ou l’esprit, le cerveau et l’éducation (Feilera, Stabiob, 
2018). La plupart des scientifiques en France préfèrent l’appeler 
neuropédagogie.

Pascal Roulois écrit que malgré l’absence d’un consensus clair 
sur la définition du mot «neuropédagogie», on estime d’habitude 
que la neuropédagogie est la rencontre entre la pédagogie et les 
sciences cognitives: neurosciences, psychologie, philosophie. Elle 
vise principalement à renforcer l’efficacité de l’apprentissage (in-
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tellectuel, manuel) et de l’enseignement en analysant et intégrant 
de nombreux paramètres, biologiques aussi bien que psycholo-
giques. Son champ d’application en education est donc large: — 
Développement des capacités cognitives: mémoriser, raisonner, 
être créatif, motiver, planifier, être attentif, etc.; — Amélioration 
de la capacité d’apprentissage (intellectuelle et manuelle), de la 
solidité des connaissances, de la transformation d’une information 
en connaissance, d’une connaissance en competence; — Préven-
tion du déclin cognitif dû à l’âge. Notre cerveau est doué d’une 
incroyable plasticité, c’est-à-dire qu’il est capable de se réorganiser 
en fonction des expériences que nous vivons. Pour s’adapter à 
son environnement, des connexions se créent, se consolident, ou 
s’affaiblissent et disparaissent. Ce processus dure tout au long de 
la vie (Roulois, 2019).

Sur la site de l’Association pour la recherche en neuroéducation 
il y a une telle definition: «La neuroéducation est une nouvelle 
approche de recherche en éducation. Elle se pose comme une 
approche complémentaire aux approches actuelles en éducation 
(comme le cognitivisme, le constructivisme et le béhaviorisme). 
Tout comme les autres approches, la neuroéducation étudie certains 
problèmes éducatifs dans le but de proposer des pistes de solutions 
au milieu de l’éducation. Ce qui distingue la neuroéducation des 
autres approches est qu’elle situe son analyse des problématiques 
éducatives au niveau cérébral, en ayant recours à des techniques 
d’imagerie cérébrale» (Qu’est-ce que la neuroéducation?).

Donc la neuropédagogie est une discipline émergente dans le 
sens où elle laisse une part égale à la pédagogie, à la psychologie, 
aux neurosciences. C’est là que réside son originalité et sa puissance. 
Mais la neuropédagogie est également une discipline ancienne 
parce que la plupart des concepts et outils employés existent de-
puis longtemps. Les écoles Montessori, Freinet, Waldorf, certains 
enseignants de l’Education Nationale ou des établissements privés 
de l’enseignement catholique utilisent également depuis longtemps 
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des concepts repris en neuropédagogie, comme avoir le sens de 
l’abstraction en partant du concret (Roulois, 2019). La neuroédu-
cation est une discipline qui sans aucun doute va se développer. 
Penser l’éducation aujourd’hui, c’est créer des liens entre ce que 
nous avons compris de notre humanité depuis des siècles au sein 
de tous les champs disciplinaires, ce que nous savons à ce jour du 
fonctionnement du cerveau, et ce que nous apportent les disci-
plines émergentes dans un monde qui évolue rapidement. En ce 
sens, les neurosciences prolongent l’histoire pédagogique, elles ne 
la remplacent pas. Elles interrogent néanmoins certaines théories 
de l’apprentissage, et donc inévitablement notre rapport au savoir 
et aux apprenants dans la relation pédagogique (Toscani, 2018).

Depuis ces dernières années, les neurosciences ont fait enfin 
leur entrée dans le monde scolaire. Le développement des sciences 
cognitives, de l’imagerie cérébrale, permet de mieux connaître les 
fonctionnements du cerveau. Ces sciences peuvent être un nou-
veau tremplin pour l’éducation. Les travaux récents révèlent les 
mécanismes physiologiques de l’apprentissage et nous éclairent les 
processus d’attention, de mémorisation, de motivation et explique 
l’efficacité de diverses méthodologies et approches pédagogiques 
employées. La neuropédagogie apporte des éléments de réflexion 
très intéressants, ce qui peut améliorer considérablement des 
possibilités pédagogiques. Les avancées des neurosciences ont 
permis aussi de comprendre les mécanismes des troubles de l’ap-
prentissage (dyslexie, dysorthographie, dyscalculie). Il ne s’agit 
plus d’hypothèses mais de données scientifiques. La meilleure 
manière d’enseigner doit donc recourir aux méthodologies les 
plus compatibles avec notre fonctionnement cérébral. Mais des 
questions restent toujours. Neuroéducation / neuropédagogie = 
neuroscience + éducation: c’est une addition qui ne plaît pas à 
tout le monde. Actuellement, les principaux problèmes de neu-
ropédagogie (neuroéducation) tournent autour de 3 questions 
essentielle: — comment interpreter correctement les résultats de 
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neuroimagerie; — comment former des enseignants; — comment 
applicuer (utiliser) les données de neuroscience dans l’éducation. 
Ici nous présentons quelques opinions des scientifiques sur ces 
aspects.

Pascale Toscani dirige le laboratoire GRENE.MONDE (Groupe 
de Recherche en Neurosciences Educative) et travaille depuis de 
nombreuses années sur l’apport des sciences cognitives dans les 
apprentissages. Elle écrit: «Pour un nombre croissant de scienti-
fiques, la neuroimagerie s’apparente à de la phrénologie quand 
d’autres comme Nikos K. Logothetis, directeur du Max Planck 
Institute ne vont pas jusque là mais mettent en garde contre l’em-
ploi irraisonné de ces techniques. Par conséquent, il faut être très 
prudent avec toutes les conclusions qui découlent de l’emploi du 
MRI (Magnetic resonance imaging) » (Toscani, 2018).

Olivier Houdé est le premier en France et l’un des premiers au 
monde à avoir appliqué les technologies d’imagerie cérébrale à 
l’étude des apprentissages cognitifs chez l’enfant d’école primaire. 
Il dit que «L’école, traditionnellement, s’appuie surtout sur une 
intelligence logico-mathématique. Or on sait qu’il existe aussi en 
chacun de nous, à des degrés divers, d’autres formes: visuelle et 
spatiale, musicale, humaine, corporelle, etc. Tout élève possède une 
intelligence dominante, sur laquelle on peut s’appuyer pour qu’il 
ressente de la gratification lors des apprentissages. S’il est plutôt 
«visio-spatial », on pourra l’amener à résoudre un problème de 
géométrie en abordant la figure à la façon d’un dessin. Mais le défi 
consiste ensuite à l’amener à jongler avec ses différentes formes 
d’intelligence. On peut ainsi prévoir des ateliers dans lesquels des 
élèves de profils différents doivent réaliser ensemble des exercices 
tour à tour adaptés à l’un d’entre eux» (L’imagerie cérébrale permet 
identifier le plaisir d’apprendre).

Pourtant certains pédagogues sont sceptiques, parce que cer-
taines découvertes en neuroscience sont difficilement applicables 
en classe. Catherine Reverdy et Marie Gaussel indiquent dans un 
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article “C’est une impression de flou, d’imprécisions et de mé-
connaissance de la culture scolaire que nous laissent à chaque 
fois les articles de neuroéducation”. Nicole Bouin et Jean Michel 
Zakhartchouk ont des propos plus nuancés “On a besoin des 
sciences non pour dicter notre pratique mais pour l’éclairer un 
peu plus”. Les neuroscientifiques ne sont pas des pédagogues et les 
pédagogues ne sont pas des neuroscientifiques (Neuroéducation, 
neuropédagogie?).

Alors se pose la question sur la formation des «neuroéducateur». 
L’idée d’un «neuroéducateur» (neuroeducator) a étée proposée 
en 1985 par J. Fuller et J. Glendening. Ces auteurs ont examiné 
le développement d’un domaine scientifique qui serait de nature 
interdisciplinaire et qui soulignerait l’importance d’un meilleur 
enseignement en utilisant la connaissance de la structure et du 
fonctionnement du cerveau. Le «neuroéducateur» aurait une place 
dans les écoles et dans le laboratoire après une formation approfon-
die dans des disciplines liées à la psychologie, aux neurosciences 
et aux sciences de l’apprentissage (Fuller, Glendening, 1985).

Les premières tentatives scientifiques pour se rapprocher de 
l’information et des produits optimisés pour les enseignants se 
sont intensifiées au début des années 1990. La psychologue expé-
rimentale Paula Tallal, initialement à Cambridge (maintenant à 
Rutgers), et le neuropsychologue Michael Merzenich, initialement à 
Johns Hopkins (maintenant à L’Université de Californie, San Fran-
cisco), ont commencé à organiser des conférences sur le cerveau 
destinées aux éducateurs à travers leur entreprise Scientific Lear-
ning. Ces rencontres ont trouvé de l’écho auprès des enseignants 
et des administrateurs de secteurs scolaires. L’enthousiasme des 
enseignants a conduit à davantage d’innovations dans les classes 
(Le début des années, 1990).

A ce jour il existe en France des formations en sciences cogni-
tives et en éducation proposées par différentes universités; c’est 
globalement de la neuropédagogie sous d’autres noms, même si 
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l’approche n’est pas tout à fait la même. Le site du Collège de France 
propose d’accéder gratuitement aux cours (vidéos, enregistrements 
sonores et documents écrits) de Stanislas Dehaene. Le professeur 
Dehaene ainsi que le professeur Houdé et leurs équipes sont les 
pionniers dans la formalisation de la neuropédagogie en France 
(Roulois, 2019). Dès 2018 S. Dehaene préside le Conseil scienti-
fique de l’Éducation nationale (France). Il a publié «Les Neurones 
de la lecture», «La Bosse des maths», «Le Code de la conscience», 
qui ont rencontré un très grand succès. Ses recherches actuelles 
ont approfondi nos connaissances sur la plasticité cérébrale, le 
connectome (genom) et les neurones miroirs: trois acteurs majeurs 
de l’apprentissage. Pour lui, enseigner est une science. «Je pense 
qu’un bon enseignant est un enseignant qui a un bon modèle 
mental du cerveau des enfants» (Cinq idées que défend Stanislas 
Dehaene). Mais les neurosciences n’ont pas pour rôle de dicter 
une conduite pédagogique aux enseignants. Si les neurosciences 
interrogent l’école, l’école doit aussi interroger les neurosciences. 
Pascale Toscani prétend que la formation en neurosciences devrait 
reposer sur une coconstruction des savoirs neuroscientifiques en 
lien avec la spécificité de l’école. Elle ne peut se concevoir que dans 
le partage égalitaire des savoirs entre universitaires et enseignants. 
Le champ des neurosciences éducatives offre une possibilité de 
collaboration solide entre les universités et les écoles sur des pro-
tocoles de recherche à cocréer. La recherche fondamentale est 
nécessaire, autant que son investissement dans la pratique. Si les 
enseignants ont leur place à l’université comme chercheurs asso-
ciés, les universitaires ont la leur dans les établissements scolaires, 
pour se confronter au réel du terrain scolaire. Il faut favoriser la 
collaboration entre universités et écoles sur des initiatives péda-
gogiques de neurosciences éducatives (Toscani, 2018).

Il est également important d’expliquer aux enseignants qu’il 
existe de nombreuses croyances fréquemment admises allant jusqu’à 
influencer la manière de concevoir nos modèles pédagogiques. 
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Pourtant, celles-ci sont bien souvent fausses. Plus de 90% des en-
seignants du Royaume-Uni et des Pays-Bas croient à la théorie des 
«styles d’apprentissage». Cette théorie, née dans les années 1970 
dans les pays anglo-saxons, suppose que les apprenants acquièrent 
leurs connaissances de façon différente: certains seraient visuels, 
d’autres auditifs, kinesthésiques ou encore tactiles etc. Pourtant de 
nombreuses études scientifiques récentes montrent qu’enseigner 
en fonction de ces différents «styles d’apprentissage» n’aide pas les 
élèves à mieux apprendre! Voici encore un exemple d’un «neu-
romythe»: un apprenant n’utilise que 10% de son cerveau. Mais 
il est scientifiquement prouvé que nous utilisons 100% de notre 
cerveau. De la même façon, la croyance selon laquelle un artiste 
serait «cerveau droit» et une personne plus cartésienne «cerveau 
gauche» est aussi fausse. Encore un exemple d’un «neuromythe»: 
il est difficile d’apprendre après un certain âge. Mais notre cerveau 
est «câblé» pour apprendre toute notre vie. On a longtemps consi-
déré que c’était de plus en plus difficile à partir d’un certain âge. 
Ce n’est pas vrai. Certes, au niveau de la plasticité du cerveau, il est 
démontré qu’il est plus facile d’apprendre pour les jeunes enfants 
de 2 à 4 ans, et avant 25 ans, mais l’on apprend très bien tout au 
long de sa vie (Neuropédagogie: les mythes ont la vie dure).

Des scientifiques font attention au fait que’il serait indispen-
sable de comprendre le cerveau comme un organe d’apprentissage, 
et cela recouvre: le fonctionnement de la mémoire, du système 
attentionnel, de la conscience, le développement du langage, la 
connaissance neurologique des liens entre cognition et émotions ou 
encore entre cognition et motivation. La connaissance approfondie 
de ces contenus par les enseignants enrichirait leurs pratiques di-
dactiques et pédagogiques, qui seraient plus adaptées à ce que l’on 
sait aujourd’hui du fonctionnement neurologique d’un enfant en 
apprentissage. Par exemple: — connaitre la vigilance attentionnelle 
d’un enfant, associé à la connaissance des moyens de la favori-
ser; — comprendre le fonctionnement des mémoires afin d’adap-
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ter l’apprentissage et les moyens pédagogiques qui la favorisent;  
- comprendre que la motivation est avant tout un facteur biologique 
et neurologique, dépendant du circuit universel de la récompense, 
et bien sûr, du plaisir (Toscani, 2018).

Dans les dernières années, plusieurs travaux se sont notamment 
intéressés à la relation bidirectionnelle entre le cerveau et le dé-
veloppement et l’apprentissage du jeune enfant. Certains travaux 
permettent notamment d’établir des liens entre les domaines co-
gnitif et cérébral du développement de l’enfant, tout en montrant 
leur influence sur les autres sphères de son développement global 
(physique et motrice, socioaffective, etc.). D’autres études s’inté-
ressent plus spécifiquement aux effets des contextes éducatifs de 
la petite enfance, par exemple en termes de qualité des pratiques 
éducatives, sur le développement cognitif et cérébral de l’enfant. 
Une meilleure connaissance de ces effets peut ainsi contribuer 
aux réflexions pédagogiques propres au domaine de l’éducation à 
la petite enfance (Neurosciences et éducation à la petite enfance).

On anticipe la question «La neuropédagogie est-elle efficace?». 
La neuropédagogie est efficace, mais il faudrait l’évaluer avec des 
méthodes scientifiques, ce qui n’a jamais été fait. Et il faudrait 
également évaluer les évaluations, parce que les outils de mesure 
et d’évaluation sont souvent biaisés dans les «sciences molles» 
(Roulois, 2019). Encore une question «La neuropédagogie a-t-elle 
des limites?». Les limites de la neuropédagogie sont les limites de 
la science. Nous ne pourrons peut-être jamais comprendre totale-
ment le fonctionnement du cerveau humain qui est plus complexe 
que l’univers lui-même. L’OCDE est si convaincue de l’importance 
capitale de l’apprentissage dans la société de la connaissance qu’elle 
a fait de l’apprentissage tout au long de la vie aussi bien que du 
savoir «apprendre à apprendre» une impérieuse nécessité. Les 
entreprises de demain seront cognitives, et comme science qui vise 
à améliorer l’efficacité des apprentissages, la neuropédagogie y a 
toute sa place. Améliorer l’efficacité des apprentissages, c’est aussi 
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améliorer l’attention, la compréhension, la résolution de problèmes, 
la créativité (etc.), aussi le champ de la neuropédagogie est-il bien 
vaste (La neuropédagogie a-t-elle des limites?). De nouvelles dé-
couvertes sur le développement du cerveau des enfants, y compris 
les réseaux cognitifs et les contextes sous-jacents à l’apprentissage 
et à la motivation, pourraient révolutionner les systèmes scolaires 
à travers le monde (Stafford-Brizard, Cantor, Rose, 2017).

Ainsi l’ambition première de la neuropédagogie est d’améliorer 
l’apprentissage et l’enseignement, de modéliser un environnement 
d’apprentissage performant, en prenant en compte des milliers de 
paramètres. Là où la pédagogie, la psychologie et les neurosciences 
n’ont, isolément, pu répondre aux nouvelles problématiques, la 
neuropédagogie entend réussir en les unifiant, en adoptant la mé-
thode scientifique, qui bien que limitée ne peut être remplacée par 
la pensée magique. A quoi peut-on s’attendre? A apprendre plus 
rapidement et plus efficacement, à mieux construire ses séquences 
d’apprentissage, à donner du sens à ce que l’on apprend, ainsi que 
de la joie et de la motivation, et répondre à toutes les situations 
d’apprentissage, sans préjuger du reste (La neuropédagogie a-t-
elle des limites?).
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ON LEARNING OUTCOMES ASSESSMENT UNDER THE 
CONDITIONS OF POSTINDUSTRIAL SOCIETY

Irina M. Elkina

In modern society, education is recognized as one of the deci-
sive factors in the social, cultural and economic development of 
humankind. Current trends (knowledge-based economy, “green 
skills”, wide use of information technologies in all spheres of life) 
suggest that a person should constantly acquire new skills: the ability 
to learn independently, to find and master new knowledge, to find 
and create new connections between various facts and phenomena.

The objectives of modern higher education are stated in the 
“World Declaration on Higher Education for the 21st Century”, 
which describes opportunities for students in higher education and 
lifelong learning. One of them is an opportunity to freely “enter” 
the educational process and “exit” from it at any time, the possi-
bility of individual development and, as a result, social mobility 
of students (The World Declaration on Higher Education for the 
21st Century: vision and action. (1998).

Such skills and abilities are formed when it is necessary to 
both master academic disciplines and look for and find relations 
between subjects, which implies an education activity of a trans-
disciplinary nature.

Transdisciplinarity is a more advanced stage in the development 
of education; it involves interactions or interchange, which will 
not be limited to interdisciplinary relations, but will place these 
relations within the global system, without strict boundaries be-
tween disciplines (Piaget, 1972).

All stages of the educational process should be consistent with 
this understanding of education, including the assessment of learn-
ing outcomes. Let us consider how it is organized under different 
approaches used in modern higher education.
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In the framework of the traditional approach, the main goal of 
education is the formation of students’ knowledge and skills. This 
process is carried out within the framework of state educational 
programs; however, it takes place without taking into account the 
needs and interests of the student him/herself, which contributes 
little to the individualization of education and the possibility 
of maximizing the potential of the individual in teaching. The 
teacher assesses the knowledge and skills acquired by students 
according to the standards specified in the educational program. 
The assessment procedure is organized in such a way that it does 
not include the student’s self-assessment.

When using the competence approach, the necessary levels 
of competence are formed. Innovative teaching methods such as 
project method, case method, business games, etc. require a re-
structuring of the educational process: it should be focused on the 
learning outcomes, which means a need to change the assessment 
system. However, the current practice in universities shows that 
the assessment systems used do not take into account either the 
self-assessment or the peer-assessment of students.

The teacher provides maximum assistance to the learner in 
the development of his/her personality using a student-centered 
approach to learning. At the same time, existing variants of stu-
dent-centered learning are used within educational programs or 
standards, etc. Therefore, assessment system under this approach 
still needs to be improved, since theoretical studies show the need 
to incorporate psychological studies of the individual, which means 
that the teachers’ training should be different. When training a 
teacher-facilitator, it is necessary to overcome impersonality in 
teaching, to develop the ability to actively listen and understand 
the other, since facilitative pedagogical influence is exerted not 
only by the teacher on the student, but also by the student teacher 
(Rogers, 1994, Zeer, 2003, Ivanova, 2015).

Postmodernism revises existing concepts not denying but re-
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working them from new points of view. In this regard, the trans-
disciplinarity of education best suits the conditions of this stage in 
the development of society. Transdisciplinarity can be carried out 
not in a rigid, predetermined structure of the education space with 
specially selected content, but in a kind of integral space in which 
there are many different ways to establish connections between 
its various nodes (individual areas of knowledge or disciplines). 
Then learning is characterized by the independence of the student 
in the search for new knowledge and the establishment of links 
with acquired knowledge and existing ones.

The student has his/her own interests, needs, inclinations and 
motives. If he/she tries to learn, not memorizing the facts, but cre-
atively rethinking the information received, then he/she acquires 
the ability to independently search for new knowledge, “self-rep-
licate”, grow ideas and change them if a new context arises. The 
student him/herself cognizes, composing an individual trajectory, 
extracts knowledge and creates new meanings. This all happens in 
communication with the teacher, with the community of students 
as well as with the community of professionals who can advise 
students, share their experience etc.

This is how education takes place, where educational content, 
environment and space are organized like rhizome (from the French 
“rhizome”, the term used by G. Deleuze and F. Guattari (Deleuze, 
Guattari, 1987)). The anthropological metaphor of a rhizome is 
nomadism (from the English “nomad”). In the modern world, 
“nomads” are the inhabitants of cyberspace, the Internet, using it 
in the most convenient and interesting way for them, following 
their own individual path. Using the network in learning allows 
them to search and find knowledge, moving along existing ones 
and creating new connections within the content or with other 
community members.

Rhizomatic learning means a creation of such a situation, where 
both the educational process and knowledge are constructed by 
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the participants of the learning community, and the learning 
process can change at any time. Learning experience is gained by 
students as a result of communication or discussion, as well as in 
the process of creating personal knowledge through the forma-
tion of an extensive unlimited personal educational network that 
combines formal and non-formal sources of information. These 
ideas about rhizomatic learning were expressed in the 2000s by 
D. Cormier (Canada). He proposed such a learning model, which, 
in his opinion, allows the learner to respond quickly to ways of 
developing and changing knowledge, building their own map of 
knowledge (Cormier, 2014).

The principles of rhizomatic learning are based on the proper-
ties of the rhizome described by Deleuze and Guattari (Deleuze, 
Guattari, 1987). We believe that they consist in the individual-
ization of the educational trajectory, the possibility of starting, 
completing and continuing education at any time from any level, 
integrity and indivisibility of educational content at the meta-level, 
independence of learning based on intrinsic motivation to learn.

The purpose of rhizomatic learning is to organize the learning 
process so that it becomes a rhizome-like study of new knowledge 
unknown to the student.

The education environment for this model should be as replete 
as possible, with a subject-oriented nature. In such an environment 
the learner can set the goals of his/her own learning; therefore, 
therefore, it changes together with them. The creation of a student’s 
own education environment, his/her ability to work in conditions 
of abundant information is one of the characteristics of the model 
of rhizomatic learning. Content and the environment closely related 
to each other should be redundant with such training.

Then the space (world) for this model, based on the properties 
of the rhizome, should be limitless (here it means it should be bar-
rier-free), with the possibility of to get advice of a specialist in any 
level, or educational institution, or educational / professional com-
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munity in a certain area of knowledge or educational program, etc.
However, how to compare the very idea of assessment and 

rhizomatic learning, in which it is difficult to assume any pre-
determined learning outcome? D. Cormier proposes to measure 
and evaluate the efforts made by students, their interaction and 
communication (Cormier, 2014). In this situation, most likely, a 
qualitative assessment will be effective, the question is how it will 
work. We suppose that a qualitative assessment will arise in the 
dialogue between the teacher, the student, the learning community 
and a group of professionals invited as experts or participating 
in the work of the learning community. Since it is impossible to 
predict the outcome of rhizomatic learning in advance, the assess-
ment should be “contractual,” that is, criterion, for each specific 
learning situation. An agreement on what to assess and in what 
form is accepted prior to the start of the course.

In higher education, there are changes related to the fact that in 
modern conditions, students have more opportunities of free access 
to educational content, its creation and change. The information 
education environment provides students with the opportunity 
to interact directly with each other within the learning commu-
nity they create, to participate in the dialogue, independently 
evaluate their academic achievements and take into account the 
peer-esteem of their fellow students / colleagues. Open educational 
resources also contribute to the formation of the ability to work 
with constantly changing diverse content. Thus, the training of 
future professional will meet the conditions of the modern stage 
of development of society.
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RELEVANT PROBLEMS OF EDUCATION IN THE CONTEXT 
OF GLOBAL CHALLENGES OF THE MODERN WORLD

Oleg B. Ivanov

Today the world has come to a situation of extreme instability 
and uncontrollability in many areas of vital importance for human-
kind. Climate and environmental disasters, geopolitical tension 
and an increase in bloc confrontation, a painful reaction to the 
destruction of the unipolar world and the formation of its polypolar 
structure, local wars and the threat of their transition to a higher 
and more dangerous stage, the accumulation of a huge amount 
of weapons of mass destruction, the fall of influence international 
institutions (including the UN), disregard of international law and 
agreements, the crisis of globalization, economic stagnation and 
the expectation of a new world a new financial crisis, unprecedent-
ed protectionism and trade wars, propaganda and cyber attacks, 
criminalization of the digital space — these are global risks, and 
the main challenges of the modern world.

All the above-mentioned hyper-scale problems relate to vir-
tually all socio-economic and socio-political spheres of human 
civilization at its present stage. And, of course, education and 
science is the most important segment, which is intended, if not 
solved, then at least to substantially mitigate global threats and 
challenges (Ivanov, Bukhvald, 2019).

However, unfortunately, we have to state that while natural and 
technical sciences develop progressively, effectively and even rapidly, 
then the socio-humanitarian sciences and, accordingly, the sphere 
of education, do not provide the same dynamics and are also to a 
certain degree of “confusion”. In the modern cynical world, many 
moral orientations and truly humanistic values have been lost. 
Therefore, in order to preserve human civilization, the humani-
tarian and educational sphere needs a qualitative breakthrough.



COLLECTION OF ESSAYS

45

It is the field of education, which should be based both on the 
task of obtaining knowledge, and, above all, humanization, can 
change the mass consciousness of modern humanity, lay the moral 
and ethical foundations of each member of the world communi-
ty. Even if this mission seems impossible, the humanity has no 
alternative. There is no alternative to education as well (Ivanova, 
Ivanov, 2015).

Today it is important to ensure on an ongoing basis and in 
dynamics the analysis of all large-scale risks and threats of the 
modern world, identify long-term trends, develop on this basis 
(relying on theoretical developments and scientific achievements) 
ways to eliminate global problems, and most importantly change 
the educational system in this way so that it conducts a compre-
hensive, large-scale work in order to turn the minds of mankind 
accordingly.

It should be noted that one of the most authoritative interna-
tional expert sites that have been evaluating world global risks and 
trends for several decades has been the annual World Economic 
Forum in Davos. This is the place where world elites meet (heads 
of state, politicians, scientists, representatives of big business) to 
discuss the most pressing problems of the modern world. The 
theme of last year’s forum — “Creating a common future in a 
divided world” — speaks for itself. The theme of Davos-2019 
was the crisis of globalization and the interaction of countries 
during the fourth industrial revolution. Global risks according 
to the classification of the forum are determined by five groups: 
economic, environmental, geopolitical, social and technological 
(The Global Risk Report, 2019).

Speaking about the role of education in leveling global economic 
risks (recessions in key economies, crises in infrastructure systems, 
price instability in the markets for key goods and raw materials, 
high unemployment, critical debt burden, bankruptcies, defaults, 
uncontrolled inflation, etc.) that since the economy affects all as-
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pects of the life of human society, it is important to form a single 
educational space in terms of a broad mastery of the population of 
the basics of financial and economic literacy. An important role in 
finding ways to eliminate or mitigate the negative impact of global 
economic risks belongs, in our opinion, to the accumulation of the 
potential of scientific, scientific and educational centers and uni-
versities to reduce the crisis in the global and national economies.

As for the place of education in reducing the impact of global 
environmental risks, here it is necessary to promote environmental 
science, large-scale training of environmental specialists (scientists 
and practitioners), as well as to develop quality training programs 
for all students, both technical and humanitarian, in the basics 
of environmental knowledge. Moreover, systematic education on 
environmental issues should be introduced at all levels, starting 
from kindergarten, family, school and ending with the level of 
business structures, regional, state and international (The Global 
Risk Report, 2018).

The group of global social risks includes the threat of starva-
tion, food and water crises, epidemics, uncontrolled migration, 
widening income gap, uncontrolled urbanization, and so on. And 
here, to reduce the negative impact of social challenges, education 
should take on the functions of combining the potentials of sci-
entific and educational centers, deepening agreements at the level 
of educational systems of different countries, moving towards the 
formation of a single global educational space.

Perhaps the most complex, most unstable and unpredictable 
group of global risks are geopolitical risks. These are threats related 
to the proliferation of weapons of mass destruction; internal and 
external problems of states, political and military blocs; weakening 
the influence of international institutions (UNO, WTO and others), 
criminal military-political pressure and interference in the inter-
nal affairs of other countries; trade wars, unlawful imposition of 
sanctions; terrorism, the spread of international organized crime.
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It is in this risk group that the main problem lies in the lack of 
ideology and education in many key countries, as we noted above, 
of humanistic principles and a solid moral and ethical platform. 
Lead humanity towards a broad dialogue; public and interstate 
agreement, the formation of a single international educational 
space, based on universal human values — the task of modern 
education.

The fifth group of global risks are technological — negative, 
paradoxically, the consequences of the use of the achievements of 
science and technology; cyber addiction, the danger of accidental 
or intentional destruction of information and information systems, 
theft of personal data, cyber attacks, hybrid wars, the dissemination 
of “fake” information using social networks, as well as large-scale 
spread of cybercrime. Here one digit is enough to understand the 
level of threats. According to experts in 2019, losses from cyber 
fraud in the world could reach 2 trillion US dollars. Therefore, the 
elimination, or at least a significant reduction, of new technological 
risks requires the education system to train a very large number of 
specialists with a high level of education, special knowledge and, 
again, with high moral and ethical qualities (that moral brakes do 
not allow to join hackers and cybercriminals).

It should be noted that in addition to the global risks defined by 
the Davos Forum, there are many other (also solid) expert assess-
ments, but in principle they are approximately in the same plane, 
although they often have their own political tint, which reduces 
their objectivity and, therefore, their credibility (Ruliene, 2013).

We also consider it important to note that the growing threat 
of our time is that scientific and technical progress, the entry into 
the era of the fourth industrial revolution, the intensifying struggle 
for technological leadership, primarily in the fields of artificial 
intelligence and digital technologies, lead to a massive reduction 
of jobs and to the mass extinction of many professions, and, on 
the other hand, to the emergence of completely new professions. 
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And this is a serious challenge for all levels of education systems. 
This training and retraining of scientific and engineering personnel 
of the new format, specialists with secondary vocational training, 
highly skilled workers. A graduate of a general secondary school 
should be prepared for mastering complex (including digital) 
programs when entering a university.

Summing up, it should be emphasized that in the modern world, 
full of antagonistic contradictions, mutual misunderstanding and 
mistrust, it is important to look for ways of forming in the minds 
of representatives of different countries, blocs, popular masses, 
elites, classes, groups of common understanding of moral princi-
ples, universal values. It is important to bring them up from early 
childhood and cultivate all their life. That is why it is necessary to 
go in the direction of creating a single global educational space, 
as if this path would be complicated and ungrateful.
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FINDING THE WAYS TO IMPROVE THE QUALITY 
OF EDUCATION: THE COGNITIVE-LINGUISTIC ASPECT

Yulia G. Kurovskaya

Education is a special world. Training and education create a 
human capacity of the country, a new generation of skilled pro-
fessionals working for the benefit and prosperity of the state. The 
modern education is a space where the foundation for our future 
is already under construction. That is why issues related to the 
quality of education are always subject to close attention at the 
federal and international levels, focused on topics and priorities 
targeting the study of teaching experience and training of the 
teaching staff, professional development of teachers and the effec-
tiveness of their work, the atmosphere in the school, conditions of 
educational process organization and management, as well as on 
those aimed to explore new teaching methods, pedagogical inno-
vations and innovative research approaches to the identification 
of ways to improve the quality of education (Ainley & Carstens, 
2018; Bebenina, 2018; OECD Education at a Glance, 2018; OECD 
Handbook, 2018).

Considering the peculiarities of the educational space in the 
context of the modern era, S. V. Ivanova, the Head of UNESCO 
Chair on Global Education at the Institute for Strategy of Educa-
tion Development of the Russian Academy of Education, rightly 
asserted that “a child does not understand that while permanently 
residing in disparate information flows, he gets a “patchwork 
blanket” rather than a holistic view of the world” (Ivanova, 2018, 
p. 9). The task of the pedagogical science is to discover optimal 
ways to develop such a world picture for the younger generation 
that would comprehensively, objectively and integrally reflect the 
human being staying in a particular era and culture. Certainly, 
the most important (but not the only) source of constructing 
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the world view by a student are training materials (books of all 
shapes and sizes, manuals, training programs, educational games, 
etc.), the contents of which the student masters in the study of a 
particular discipline.

The issue of the quality of teaching materials is one of the key 
issues in the pedagogical science, however, the linguistic world view 
in the book has been outside the research field so far. Therefore, 
the reference to this issue is undoubtedly relevant and promising 
for both national and global education.

The quality of teaching materials in the new content of education 
which has such features of postmodernism as “individual content 
building, relying on the experience of the subject, the variability 
of the content, the variability which is not given by teachers or 
textbooks and which emerged upon relying on the experience 
of the student” (Ivanova, 2018, p.7), requires that scientists and 
educators apply new interdisciplinary methods of studying text-
books (in the broadest sense of the word), as well as innovative 
approach to their diagnostics and evaluation of their semantic 
content specificity, structural and compositional features, imag-
inary and aesthetic components, as well as systemic and logical 
connections. One of such scientific and pedagogical innovation is 
the cognitive-linguistic perspective on the examination of training 
materials text space that allows to detect and characterize, in terms 
of cognitive linguistics, the concepts latently embedded in the text 
of the textbook space that comprise the language world view of 
the textbook through their holistic interweaving.

This interdisciplinary vision of scientific and pedagogical issues 
is one of the research areas explored by scientists at the Institute 
for Strategy of Education Development of the Russian Academy 
of Education within the framework of the pedagogical semiology 
under its founder and leader professor M. A. Lukatsky (see, for 
example: (Lukatsky 2015; Kurovskaya, 2017)).

According to the basic postulates of the cognitive-linguistic proj-
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ect, the language in the educational discourse is the fundamental 
factor in the development of consciousness of students and the cre-
ation of their world view. The communication between participants 
in the educational process based on the tutorial, which is always 
an organizational and meaningful foundation, builds grounds for 
creating and filling in with new colors and facts the world view 
of students. The cooperation of the teacher and the student is the 
exchange of information (always the language one), understanding 
of the meaning and value of which depends on the level of language 
proficiency. This exchange with data, views, knowledge is an edu-
cational discourse that creates student’s world view directly.

Thus, the efficiency of the educational process, driven by many 
factors, is ensured by the quality of educational content and the 
conformity of the world view, latently presented therein, to contem-
porary challenges. Indeed, the tutorial is always a message to the 
younger generation about the world. It reflects the most important 
concepts of culture included in the narrative and event-driven 
texts with values and meanings that are of a particular scientific 
and pedagogical interest.

A matrix-type tool was developed for their study within the 
framework of the pedagogical semiology. This criterial system pro-
vides for the examination and diagnostics of the concepts, which 
make up the world view of the textbook, using criteria essential 
for the evaluation of the quality of a particular learning resource 
(they are 12 in total), including: the definition of the name of the 
academic concept (in accordance with the concept of the textbook 
authors) and the establishment of its frequency; the search of 
conformity of the sense of conceptual units to their explanation 
and interpretation in lexicographical sources; the identification 
of cognitive features of an educational concept that produce, in 
their unity, the semantic basis of the conceptual textbook space; 
the evaluation of the concept saturation by stylistically marked 
linguistic units, aesthetic elements and associative structures in-
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cluded in its peripheral zone; the characteristic of the central and 
peripheral levels/layers of the concept in terms of its structural 
harmony. Besides, the ascertainment of the role and place of the 
studied concept in the general system of particular educational 
materials is a critical element of the cognitive-linguistic analysis 
of a modern textbook. It is performed through the establishment 
of the ergonomic extent of the conceptual space, the extent to 
which it meets the cultural and historical specifics disclosed by 
the content of the educational concept, and the adequacy to the 
cognitive perception of the reader-student belonging to a particular 
age group. The cognitive-linguistic assessment is also given to the 
linguistic authenticity of educational texts in the interpretation of 
the conceptual elements of the semantic and meaningful content 
of the textbook; the presentation logic of the educational concept; 
the structure and consistency of the description of its meaning 
and significance.

Hence, the cognitive-linguistic analysis of educational resources 
serves to determine their quality, make recommendations and 
offer opportunities to improve them in a meaningful, structural, 
compositional and other aspects, that will make it possible in the 
future to study textbooks containing an appropriate language pic-
ture of the world that meets the contemporary challenges and thus 
contribute to the creation and development of a student personality, 
which would be harmonious, solid, strong, responsible, internally 
free and at the same time naturally included in the cultural space. 
The development of such personality is one of the priority tasks of 
the education in our country and in the world, which corresponds 
to UNESCO’s mission to ensure a quality education for all in the 
interests of sustainable development (Education 2030, 2016).

The work has been done within the framework of the state assign-
ment to FSBSI “Institute for Strategy of Education Development of 
the Russian Academy of Education” No. 073–00086–19–00 for 2019 
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and the planned period of 2020 and 2021. The project “Scientifi-
cally-methodical grounds for the creation of the sectoral education 
development strategy in the Russian Federation and the mechanisms 
for its implementation (under the domain of the Ministry of Edu-
cation of Russia)”.
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EDUCATIONAL REFORMS: 
SEARCH FOR SCIENTIFIC FOUNDATIONS

Olga N. Machekhina

The permanent process of reforming education today takes place 
all over the world, and it is often accomplished without sufficient 
scientific foundations with reliance, often, only on political and 
economic statements. At the present stage of globalization and the 
initial phase of development of the knowledge society the science 
of education (general pedagogy-didactics, teaching methods, ped-
agogical psychology, etc.) has a significant intention to develop: 
a scientific substantiation of the selection of educational content 
is required, since new spheres of cultural, industrial, scientific, 
educational, communicative and other types of human experience 
appear. Lifestyle and people change in the digital environment. 
Then, what kinds of experience it is necessary to include today 
in the content of education and what activity-procedural mech-
anisms are necessary to ensure their assimilation? What are the 
educational opportunities of the child developing in the modern 
information environment? How to change the education of the 
teacher, including graduate, so that he/she was ready to implement 
the ideas of educational reforms? How to take into account the 
needs of the economy and the family when reforming education? 
Without a scientific solution to these issues, reforms will not have 
clear and sound programs.

In justifying the content and strategy of education science 
reform, a number of functions are performed:

 – cognitive function: the study of basic concepts and patterns 
of design and implementation of education, determining its 
content at the level of a theoretical model as a set of types 
of experience necessary for the socialization of the child in 
a developing society, the system of methods that ensure the 
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assimilation of this content
 – regulatory function: the scientific substantiation of educa-

tional standards, educational programs, their activity and 
procedural support, theoretical and methodological foun-
dations of private methods;

 – the function of assessing the quality of education: the devel-
opment of the criteria base and technologies for evaluating 
and monitoring the effectiveness of education;

 – prognostic function: assessment of trends in the development 
of education, the development of the scientific foundations 
of its modernization and reform.

Reliability and effectiveness of the scientific basis for conducting 
educational reforms will be ensured if scientific recommendations 
are based on fundamental methodological approaches in pedagogy 
(systemic, holistic, activity, competence, personal, environmental, 
network), on the analysis of various views of scientists and experts 
and trends in secondary and higher education. The scientific sub-
stantiation of the reform will prevent the frequently encountered 
inconsistency of conceptual ideas and strategies for introducing 
innovations into the educational system.

The use of a complex of scientific methods adequate to the 
goals, objectives and logic of the proposed reform, the use of his-
torical and pedagogical knowledge and modern scientific data of 
pedagogy and psychology related to the objectives of the reform, 
the representativeness of the scientific sources used, the logical 
validity of innovative programs increase the level of efficiency 
and reliability of the reform. Of particular importance is that 
the proposed innovations should correspond to the objective 
trends in the development of pedagogical theory and practice, 
are distinguished by the continuity of results at different stages 
of reforming the educational system, correct organization, scale, 
and lengthy nature of preliminary experimental testing of the 
qualities introduced.
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The use of scientifically based scales for measuring results, a 
combination of qualitative and quantitative analysis of the data 
obtained also ensures the scientific character of school reform.

Reform is almost always designing a variety of educational 
environments, new technologies of work of teachers, changing 
the content of their education, the moral and material conditions 
of their activities.

With the scientific substantiation of reforms, there appears 
the new objective for scientists — to ensure the statistical signif-
icance of forecasts, the reliability of diagnostic and experimental 
samples, and control comparisons of experimental data with mass 
experience. It is also important that educators take a personal 
part in the development and practical implementation of reform 
concepts, including the use of network approaches, track the 
success of the designed educational systems in the post-reform 
period, and promote the results of practice achieved through the 
effective use of science.
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FRONTIERS IN SUBJECT-OBJECT RELATIONSHIPS 
IN MODERN EDUCATION

Tigran E. Marinosyan

Modern human being, in particular, a schoolchild, a student, is 
a new anthropological type. The student’s memory is the Internet, 
which performs the function of storing information represented 
in the form of linked hypertext. Such information architecture 
(hypertextuality, intertextuality, multimedia), respectively, con-
tributes to the formation of a special, typical for the modern state 
of the world, the way of thinking of the student, which, proba-
bly, is not familiar with the teacher, the didactician, who have 
a classical pedagogical education. Today, a person as subject in 
order to feel himself/herself a living being, is not enough to dis-
cover himself/herself in the act of thinking, based on Descartes’s 
well-known argument “Cogito ergo sum”. Self-detection of the 
migrating subject across wide information expanses is directly 
connected with the network of the same migratory subjects — 
reference receiving-transmitting points, with their response to 
call signs. The subject is in communication — it means he/she 
exists. Biopsychic nature of the individual today is incomplete 
without taking into account his/her electronic “superstructures,” 
“superimpositions” and network interrelations, turning gradually 
into a continuously roaming cyborg-centaur. The subject dispersed 
in space (educational or cultural space) today is the norm. The 
boundaries of the class-lesson system of training, both physically 
and psychologically, have long been overcome by the student. As 
long as the student is geographically located in a school, university 
building, he/she has his/her own topological coordinates, com-
municates face to face with teachers. To predict where the student 
will be in the future is impossible and useless, but it is obvious 
that he/she will have a trajectory of the motion of the wandering 
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subject. Modern schoolchildren and students are actors of network 
interaction, often synchronously in two dimensions: school and 
network, therefore, the application of the didactic principles of 
J. A. Comenius, with the purpose of organizing the educational 
process, is wrong. The Great Didactic of the great pedagogue was 
based on the principle of “naturalness”, however, it is also known 
that in the world around us and in the nature of the modern stu-
dent, the fundamental changes have taken place, therefore, the 
so-called imitation of nature in education requires a review of 
our attitude to the “student — environment — teacher” system, 
accordingly, it is necessary to use modern scientific theories, in 
particular, the theory of the behavior of the dissipative structures 
of I. Prigogine, the actor-network theory of M. Callon, B. Latour, 
J. Law. Intertextuality, leading to a certain degree to the erasure of 
chronological, stylistic, genre, disciplinary boundaries, develops 
the associative thinking of the child, and this thinking requires 
special attention from the teacher. It is obvious that today it will 
not be possible for a teacher to retain his/her traditional position 
of a single attractor for a student, but the pedagogical university 
must teach the future teacher to travel through the hypertextual 
educational trajectory of his/her ward, in order to avoid losing 
his/her pedagogical contact with the student. The attention of the 
modern student attracts many attractors: crowdsourcing; start-up; 
third place; interactive lectures and seminars; virtual multimedia 
libraries and other extracurricular activities, alternative territories 
with more attractive content. It becomes obvious that attractors 
in the modern educational space as an open nonlinear dissipative 
system are formed not only through the involvement into the pupil 
and the teacher synchronism, but also the pupil and the various 
educational sources synchronism. As noted by V. A. Rabosh: “Ac-
cording to the principles of synergetics, the learning process is 
associated with a whole series of events of qualitative restructuring 
of educational attractors, accompanied by an increase in the pace 
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of system development, involving all its elements at this pace and a 
new, more optimal structural organization of the system” (Rabosh 
2008, 8). As for the concept of “Educational space’ it is like the 
notion of “Three-dimensional Cartesian space”, “Euclidean space 
of four dimensions”, restricts us, our thinking. This concept, as well 
as many other generally accepted scientific definitions, is known 
to be purely conventional and is used for the convenience of con-
structing and analyzing the world of education, but its use can be 
regarded as intellectual suicide, as a result of language coding that 
limits the imagination of a person. Today, the educational space 
is an immeasurable, immaterial, virtual, abstract category. In the 
world literature, covering the problems of education, the use of 
terminology, which is characteristic for physical and mathematical 
sciences, has been observed since the mid-1980s. At the disposal 
of scientists engaged in the philosophy of education, as well as 
specialists dealing with the problems of the education system, 
there appeared a metaphorical language that enabled the scientific 
explanation of complex educational processes. As noted by Salome 
Human-Vogel: “Almost without exception, the earliest articles on 
chaos and education drew on Prigogine’s (1984) work on self-organ-
isation in dissipative structures to discuss the relevance of certain 
principles in complexity to education and to document the major 
developments in chaos theory that were thought to be relevant 
to an analysis of educational processes. Several concepts related 
to chaos and complexity began to find a home in the discourse of 
educational scholars. Early scholars interested in applying chaos 
theory to education were especially enthusiastic about the potential 
of chaos theory to transform our understanding of educational 
processes” (Human-Vogel 2008, 95–96).

So, the education system, previously considered as an equilib-
rium, that is, closed, stable and deterministic, should be referred 
to the number of open dissipative systems, the entropy of which 
increases. Educational institutions can be explored as self-orga-
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nizing communities in which, for example, turbulence (another 
new metaphor used in the analysis of educational processes) as 
creative metamorphism can lead to spontaneous productive results. 
The theory of dissipative structures is not intended for a gener-
alized theory that is applicable to any educational environment, 
however, this theory presents for scientists a gnoseological and 
interpretational basis for studying the natural processes of hu-
man interaction, in particular, in educational institutions passing 
through transformational changes. Non-equilibrium educational 
space cannot be measured linearly, there cannot be any predic-
tions with any certainty over long periods of time. According to 
Donald L. Gilstrap “…dissipative structures theory provides us 
with both the philosophical and leadership framework to break 
down traditional hierarchies in education and begin a new process 
of human-centred self-organization in our schools and colleges” 
[Gilstrap 2007, 69]. Modern didactics, having set itself the main 
questions: “why teach a child?”, “whom to teach?”, is forced to take 
into account the virtual multiplication of the subject of training, 
otherwise it will not be able to solve other related problems: “how 
to teach?”, “what to teach?”, “what are the most effective learning 
strategies?”. Today pedagogy autonomously, through its own the-
ories and scientific tools, is not able to determine whom to teach, 
since the student from the subject turns into a subject “+”, virtually 
migrating in the cyber-educational space through all sorts of gad-
gets forming the prosthetic framework of a modern schoolchild, 
student, “surpassing therefore the available educational model, 
poststructurtal didactics should explore the fragmentation of the 
subject by alternating perspectives”. (Esi, Posteuca 2014, 57). Is the 
pedagogical education ready and capable today radically, rather, 
revolutionary to change the method and content of the training of 
future teachers? As I see it, it is necessary to free ourselves, first of 
all, from educational standards — today they impede the develop-
ment of a child, his/her interdisciplinary erudition. The trajectory 
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of the child’s education should not be determined by curricula and 
programmes. Teaching in the school should be organized by the 
teacher on the principle of “ad hoc.” The teacher should be erudite 
and professionally taught promptly, in the appropriate case, to 
build bridges not only between the academic disciplines but also 
between events that took place in the past and take place in the 
present. The educational space must be pulsating. It should have 
a bricolage tectonics because this is how the modern world works 
and so the thinking of the new generation functions, therefore, the 
teacher should be a bricoleur — have the ability to “be arranged 
with the help of ‘improvised means,’ that is for each moment with 
a limited set of fancy tools and materials, since the compilation of 
this set does not correlate either with the project at a given time, 
nor, however, with any other project, but there is a result condi-
tioned by all the possible opportunities in order to upgrade, enrich 
the available reserves, and use the remnants of previous buildings 
and ruins” (Levi-Strauss, 1994, 127). Paraphrasing V. Martynov’s 
definition: “in the bricolage the event recreates the structure, and 
in the composition the structure models the event” (Martynov, 
2002, 19) concerning contemporary musical creativity in the 
postmodern era, the pedagogical practice of today’s school could 
be represented as follows: in the classroom lesson of the past the 
structure modeled the event, in the modern classroom lesson 
the event recreates the structure. Consequently, bricolage, gives 
pedagogical creativity an innovative character, guides the teacher 
and student to create something new, original, non-standard dis-
course that is not traditional in nature between the actors of the 
learning process. According to the argument of J. Derrida, “Levi 
Strauss presents under the name of bricolage what could be called 
discourse or reasoning about this method. The bricoleur, he says, 
is the one who uses “improvised means”, that is, the tools that he 
finds at his disposal around him, who are already here who were not 
specifically conceived for the operation for which they are forced 
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to serve and to which their method of trial and error” [Derrida 
2000, 359]. In my opinion, a modern educational process should 
be organized in this way. The modern teacher should be able to 
create the drama of the lesson not on the basis of a pre-planned 
scenario, not within the curriculum, but in accordance with the 
situation, beyond the curriculum, create hyperrealism, through 
simulacrisation of the educational space. Obviously, this should 
be done by competent specialists — teachers who have received a 
professional pedagogical education of a new type.

Pedagogy is doomed, it must take into account the philosoph-
ical reasoning of modern researchers about the rethinking of the 
category of “subject”. A subject is a process of continuous subjec-
tivation, and one cannot write, analyze, talk about a subject, as a 
constant of the educational process. In the cyber-educational space 
it will be impossible for the teacher to track the student’s digital 
educational trajectory, the fluidity of the subject of the learning 
process. If physical identification of the student was possible ear-
lier, then today electronic identification is impossible in view of 
its decentralization. The subject “without fixed identity” (Deleuze 
& Guattari, 2007, 34), which “is born from each state of the series, 
constantly reviving from each next state that determines it at one 
time or another, consuming all these states, which give birth and 
revive (the experienced state is primary in relation to the subject 
who is experiencing it)” (Deleuze & Guattari 2007, 40).

The modern educational world has long been confronted with 
the problem of the relationship between the teacher and the student, 
and if to some extent the solution of this problem is possible, then, 
in my opinion, solely by following the teacher in real time for the 
nomadic route of the student constantly moving in the network 
subcultural spaces. There should be a destruction of classical 
didactics, its transformation into the virtual rhizomatic world of 
the student, who needs a new “post-structural” didactics. What 
exactly modern didactics should be — is a question that I believe 
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is unresolved today, for the reason that the logic, which hegemony 
has become absolute in European civilization, is not even able to 
cognize the phenomena and events that occur in the world at great 
speed, not to mention its inability to predict educational processes.

Today’s collapse of the “Grand Narratives” (Jean-François Ly-
otard), the endless series of destruction and deconstruction, the 
deaths of the author (writer, artist, composer), the chaos that 
prevails today in the world, may become the breeding ground that 
tomorrow will contribute to the birth of a new “Grand Narrative”, 
a new structure, a new world order, including the new University, 
however, in all probability, with a new subject of the educational 
process with a nomadic address — IP Aliases → ∞
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COPYRIGHT PROTECTION IN RUSSIAN SCHOOLS 
PROMOTES INNOVATION

Michael L. Pustylnik, Yulia Y. Vlasova

The state of copyright protection in Russian schools has been 
studied by monitoring education authorities, teachers, and ad-
ministrations of advanced schools, gymnasiums, and colleges. 
We have explored how Russian teachers comply with legal norms 
regarding copyright and intellectual property protection in their 
professional activities.

In 2018–2019, there has been a rapid growth in the volume of 
educational content created and used within the Russian segment 
of the Internet. Modern technology enabled both teachers and 
students to independently create and distribute course plans, me-
thodical materials, and teaching aids. At the same time, we record 
very low levels of legal culture and awareness of the possibilities 
of copyright protection among teachers, along with worrying 
amounts of myths and misconceptions surrounding these topics.

Russian teachers publish their innovative pedagogical devel-
opments on the Internet without providing for the protection of 
their intellectual property rights. When these rights are infringed, 
further innovation, in turn, is inhibited.

We have concluded that almost all teachers are in need of sim-
ple and understandable guidelines for protecting the intellectual 
property rights pertaining to the products they use and create. 
To this end, we enact the following steps: adaptation of copyright 
and intellectual property protection rules for schools and teachers; 
education of parents about the fair use of content; development 
of school practices for creating and promoting educational inno-
vations.

The key outcomes of creating and distributing these rules in 
Russian schools include:
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— stimulation of teachers’ professional development and sup-
port of their creative activity;

— increase in innovation transfer and reduced risks of copy-
right infringements;

— improved legal culture and increased copyright compliance 
among educators.

The international and domestic experiences, our studies and 
practices all prove that the systemic management of intellectual 
property rights contributes significantly to the development of 
human capital, enhances intellectual resources, and facilitates a 
more rapid development of innovations at schools. Knowledge 
and compliance with the copyright norms constitute the necessary 
conditions for a successful transformation of Russian schools.
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THE DEVELOPMENT OF EDUCATION IN THE ERA 
OF DIGITAL INFORMATION TECHNOLOGY

Irene V. Robert

Scientific and technological achievements of the modern in-
formation society of the global mass network communication 
initiates the development of education (accessibility of distributed 
open education, the implementation of personal learning paths, 
access to any amount of information, independence of cognitive 
activity through the use of high-tech tools and artificial intelligence 
systems and robotic complexes) and, together however, it creates 
challenges and risks for the subjects of the educational process, 
causing technologization methodological component of educa-
tion, substitute for real communication in a virtual, populism in 
science in terms of priority of communication in the process of 
scientific research on the theoretical and empirical research, “sub-
stituted” analytical and synthetic thought processes to visualize 
and algorithmization.

In order to develop education in the context of preventing 
possible negative consequences of the active and systematic use 
of digital information technologies in the educational process, it 
is advisable to develop and implement the following scientific and 
pedagogical areas:

1. The theory of creation and practice of using the informa-
tion and educational space of an educational organization, 
region, country, a certain subject area (subject areas) in the 
conditions of using digital information technologies.

2. Improving subject-specific methods in terms of using an 
interactive information resource, including a network, and 
implementing various types of information and education-
al activities based on the Augmented Reality and Virtual 
Reality technologies.
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3. Theory and practice of preventing possible negative effects 
of psychological, pedagogical and medico-social nature 
when using digital information technologies in educational 
activities.

4. Information security of the identity of the subjects of the 
educational process.

5. Standardization in the field of pedagogical-ergonomic qual-
ity of pedagogical products that operate on the basis of ICT 
(both analog and digital forms of implementation).

6. Psychological support (rehabilitation) of an individual, 
whose vital activity is oriented towards virtual commu-
nication.

7. Convergent education as an evolutionary convergence, the 
mutual influence on each other of the methods of educa-
tional science and digital information technology.
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EXPERIENCE IN FORECASTING THE CONTENT 
AND LEARNING PROCESS

Vladislav V. Serikov

One of the reliable ways to look into tomorrow is to identify 
the contradictions and trends that are already noticeable today. 
The logic here is clear: if there is a contradiction as a struggle of 
opposites, then the most active of these opposites can triumph 
tomorrow and become a reality. The same can happen with a 
long-lasting trend.

What contradictions are seen today in the field of education? 
These are the contradictions between the desire to include in the 
educational content as much as possible of the “new and signifi-
cant” for a person’s life in society and the inevitable need to teach 
a growing person to build his/her knowledge and experience from 
the available information resources; between tradition to consider 
a person acting as a carrier of scientific knowledge to be educated, 
and the growing tendency to introduce other types of cultural 
experience into educational content — universal ways of activity 
and competence, experience of creativity and emotional-value 
relationships with the outside world, experience of subjectness 
and self-organization. If earlier these types of experience were 
referred to as a kind of “additional education”, as an educational 
effect of learning, today these types of experience are included in 
educational standards as necessary and measurable educational 
outcomes. There is an expansion of ideas about the content of 
education. It does not seem to be purely cognitive. The person 
of tomorrow will have to master in the educational process new 
productive activities, i. e. those ways of creating the necessary 
items and information that he will need tomorrow. After all, what 
is the most basic essential difference between man and all other 
beings? — They are in his/her ability to gun conversion activities! 
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Moreover, the scientific knowledge with which we have been 
teaching schoolchildren and students for centuries is only an 
indicative component of readiness for activity, competence in its 
implementation. Learning knowledge beyond the context of their 
application, beyond designing with the help of this knowledge of a 
new objective and spiritual reality, will, as one can imagine, more 
and more fade into the background.

The content of education will increasingly be understood not 
as a set of knowledge and skills, but as a system of didactically 
processed types of cultural experience, i. e. presented in a form in 
which they are suitable for assimilation or, to put it differently, in 
an activity-communicative form.

Regarding this, the concept of educational activity is also chang-
ing. It can no longer be reduced only to the activity of cognitive 
(the acquisition of knowledge). The term “educational activity”, to 
be precise, refers to the activity of mastering some other activity, 
which implies mastering its motivational-semantic, regulatory 
and operational components. Accordingly, teaching methods are 
ways of organizing various types of learning activities. And not 
an arbitrary classification of teaching methods will be needed, but 
their system, in which each method corresponds to a certain type 
of educational content and organizes such a type of educational 
activity that ensures the assimilation of the corresponding type 
of educational content.

It is important to remember that activity for a person is not 
just “work”, movement and mental activity. First of all, this is a 
way of self-realization, “objectification” of one’s spiritual wealth, 
one’s own personality.

A person is productive when he is claimed as a person in all his 
originality, individuality, with his dominant abilities. Therefore, 
it can be said that the content of the education of tomorrow is an 
integral person as a subject of sociality and culture.

Such activity-personal education requires appropriate proce-
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dural support. This provision should be understood not only as an 
educational and methodological base and an arsenal of teaching 
methods, but also the preparation of a new type of teacher. The 
trends in the development of education are such that the func-
tions of selecting and designing content, forms of education, and 
the educational environment are increasingly delegated to the 
teacher. As for the personality-developing function of a teacher, 
that it can be realized only if the teacher himself has sufficient 
mental potential. To form another person’s experience of being 
a person, one can only have such experience, i. e. being at a high 
level of personal development.



COLLECTION OF ESSAYS

73

THE FUTURE OF EDUCATION IN THE ERA 
OF INFORMATION AND TECHNOLOGY

Konstantin A. Shashkov, Daria A. Lapko

Our world is a dynamic and continuously changing system, 
in which every part, whether it is the human society, any of its 
creations, or nature, has to interact with the others. Otherwise, 
there would be a risk of global disbalance, leading to consequences 
which are fatal for the system. With the evolution of humankind, 
its role in this interaction has grown enormously and eventually 
reached a level similar to the powers of nature, if not dominant to 
them. However, scientific progress has brought to the scene a new 
and unfamiliar to most people player — the technologies; and if 
just a couple of decades ago it seemed relatively possible to follow 
their development, now it appears almost unreal for a common 
person. Willingly or not, we continue to introduce them into all 
spheres of our activity, from high-level science to production, 
economics, politics, and even daily routine. As a result, the lack of 
what may be called technological literacy among common people 
becomes a threat to society. The increasing need for a human to 
deal with technology at all the stages of their life requires them 
to develop additional skills and qualifications, creating new goals 
and challenges for pedagogy.

Generally, all the people, who somehow interact with the technol-
ogy, may be divided into two groups: the developers, who create new 
technological solutions and maintain the work of the existing ones, 
and the users, who apply the technology. Having different purposes, 
the members of these groups need a completely disparate set of 
technical qualifications and, consequently, different approaches to 
education. In the future, the educational systems will have to create 
a society, that is ready to safely, efficiently and comfortably employ 
the existing technology, and flexible enough to accept innovations. 
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At the same time, there is a growing demand for qualified technical 
specialists, who would creatively but responsibly continue the ad-
vancement of technology. In the world with an increasing tendency 
to substitute human with machinery, there is one profession that 
would always be in demand — a technician, who would operate 
and improve the machine. Today the automatisation is promptly 
decreasing the market of unqualified and low qualified labour, 
being one of the reasons for growing unemployment. As the result, 
substantially more people are going to choose the professions that 
request both human qualities and higher qualifications. Hence, we 
will have to raise the general educational level in order to keep a 
great part of society competitive in the job market.

The increasing role of technology in our life changes the way 
we communicate and bring us to major social transformations that 
we are not ready for yet. One of the aims of modern and future 
education is to help society adapt to these alterations. Contrary 
to popular belief, the acquaintance with the basic functions of 
computer (and a smartphone as one of its forms) and the Internet 
inexorably becomes as necessary for socialisation as, for example, 
literacy and calculus. Therefore, they require equal, if not greater, 
attention. The difference is that we have a vast variety of techniques 
to teach mathematics, literature, and other traditional subjects but 
not technology. Although some schools fairly effectively educate IT 
specialists, the majority of common people tend to lack basic skills 
when it comes to the use of technology. They regularly experience 
difficulties in performing the simplest and the most necessary op-
erations with their machines, failing to employ the opportunities 
the technology provides them. Another important thing to con-
sider is the inability of many users to cope with the information 
flow. Technology grants us access to an enormous amount of data, 
which is both a benefit and a drawback at the same time. Today 
an average person consumes several times as much information 
as they would just 10 years ago, of which only a tiny part is actu-



COLLECTION OF ESSAYS

75

ally useful. The human mind is designed to protect itself against 
overloading, so it has the practice to dispose of the information it 
considers unnecessary. For an Internet user, it is vital to be able to 
determine important and reliable information in the chaotic stream 
of unstructured and often inaccurate or intentionally misleading 
data. The ethics and sensibleness of actions are as crucial in the 
Internet community as they are in any other. However, insufficient 
knowledge of the instruments and ethics or simply careless be-
haviour online might lead to worse consequences than they would 
in live communication due to the immense rapidity of the system 
and the phenomena known as a digital footprint.

In spite of the seemingly obvious importance, informational 
and technological literacy seems to be often disregarded by many 
educational systems and families. The result is the following: peo-
ple of different ages and backgrounds find themselves interacting 
within a system, which is totally unfamiliar to them, and are forced 
to get acquainted with it on their own. Some of them manage to do 
it, others do not, but in the end, the technology that was initially 
created to bring people together becomes a hardly controllable 
source of conflict and social danger. Among the causes of this, 
there are mistakes in the approach to technological education. 
Nowadays most school programmes already include informational 
and computer studies, but in many of them, the goal of the subject 
appears to be slightly misunderstood. Following the traditional 
path, these courses explain the working principles of IT, teaching 
students the knowledge, which is in fact not helpful for a major 
part of them. The technology is a difficult matter especially when 
it comes to its arrangement, but an average user does not need 
to know anything except the interface. It may seem common-
place, but the users need to be taught to use and developers — to 
develop. The usability issues of computer and the Internet are of 
greater interest for a common user than their mechanism, just 
like simple mathematics is more essential for a usual person than 



THE UNESCO PROJECT  “FUTURES OF EDUCATION”

76

the differential calculus. This is why it is imperative to introduce 
technological and informational literacy studies in one or another 
form on every stage of education, separating them from the profile 
computer science disciplines.

In the near future, educators should determine the foremost 
knowledge and skills, which are essential to socialise in the global 
digital community, and derive the methods of teaching them. It 
is not a simple issue since the subject is completely unfamiliar. 
There is hardly any long-lasting educational experience in this 
area, and, in addition, the matter is very dynamic and unpre-
dictable by its nature. The constant evolution and the fact that 
there is not much to learn without practical application make 
it uneasy to establish technological and informational literacy 
as an independent discipline, so it might be a more logical and 
effective idea to embed it into the existing ones. On top of that, 
family participation would be beneficial. The families, who play 
a critical role in the formation of personality, have to understand 
the risks that exist in the digital community and make efforts to 
increase the informational and technological literacy of not only 
children but all the household members. Finally, the technologies 
themselves might be the solution: the fundamental and the most 
relevant information about the subject may be delivered to the 
general public via mass and social media.

Humanity has spent centuries to achieve such a great level of 
scientific development. The technologies have radically changed 
the way we live. Do they impact our society? Yes, they do. Are they 
dangerous? Yes, they are. However, we believe that any technology 
might be beneficial for human if they learn how to operate it and 
find it a proper application. Nowadays the global community faces 
a tough challenge: we have invented plenty of wonderful things and 
now we need to learn how to use our own creations and prepare 
for the new breakthroughs, and this is the goal that we can only 
achieve with the help of education.
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THE PROBLEM OF EDUCATION 
OF MUSEUM SPECIALISTS

Natalya O. Shashkova

For several centuries, museums have been the most important 
centers for the accumulation and transmission of socially sig-
nificant knowledge. Having passed the stages of formation that 
are obligatory for any sphere of human activity, they eventually 
achieved a status close to sacral in culture. In the Russian tradi-
tion, such an attitude was fixed at the lexical level: the expression 
“temple of culture” is used as a synonym for the concept of “mu-
seum”. Such a high status was formed due to the special spiritual 
mission of museums in the life of society and was supported by 
an exceptional level of professionalism and authority of museum 
specialists. Talking about education in the context of museum 
activities involves considering the issue in two aspects: the edu-
cational opportunities provided by museums and the training of 
specialists for working in museums.

Museums in the modern world are the most open, truly dem-
ocratic institutions, offering visitors a wide range of educational 
and developmental opportunities. A variety of museums’ profiles 
and forms of interaction with visitors cannot be described in few 
words — for a long time museums have gone beyond the simple 
display of objects of cultural or natural heritage that are especially 
valuable and important for the society. Large and small museums 
exist in many parts of the world and form a whole network of 
institutions that serve the basis of social life, creating the condi-
tions for intellectual and spiritual interaction of members of local 
communities and guests acting as custodians of cultural memory. 
Education in a museum is optional, but in many cases, visiting a 
museum and participating in museum programs is considered an 
integral part of general education or vocational training for young 
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people. Transmission of a content that is significant for society a 
museum, unlike the official education system, appeals primarily 
to the visitor’s emotions, forms moral qualities and reveals creative 
potential in conditions of freedom and voluntary choice. At the 
same time, museums are inherently humanistic institutions aimed 
at improvement and development, and unlike, for example, some 
mass media, they provide a high quality level of educational and 
leisure activities. Visiting a museum is an important experience 
that requires deep intellectual and spiritual work of a person.

An important factor is the attractiveness of museums: both the 
diversity of the educational and leisure opportunities offered there 
and financial affordability. Visiting a museum has the lowest cost 
compared to purchasing other cultural and educational services 
and at certain periods and/or for certain categories of visitors it 
can be free.

In the modern world, museums make great efforts to increase 
their presence in the public information field and offer the audience 
the most diverse content: from the publication of scientific-anno-
tated collection items and lectures by recognized experts to regular 
active interaction with followers on social networks.

The problem of staffing of the information technology activities 
of the museum, marketing, PR, SMM services is not completely 
resolved both in Russia and in all over the world. The training of 
specialists in such areas for museums is not conducted purposefully, 
and employees who come from other areas are not always able to 
competently interact with museum content and find it difficult to 
fit into the museum community. Currently, this topic is a search 
field, where each museum goes its own way.

The practice of museum activities shows that despite the rapid 
development of new forms of information transfer, the number of 
people seeking to come to museums is steadily increasing. This is 
quite natural, since the most valuable opportunity that a museum 
provides to a person is a contact with the original work of art. 
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The dissemination of information about museums and museum 
collections leads to an increase in the flow of visitors.

In connection with the above, an important question arises: 
how will traditional museum professions of a curator and a guide 
be developed in the conditions of information civilization. I am 
unlikely to give the comprehensive answer in the framework of a 
brief essay; however, some interesting and problematic issues can 
be identified at this point.

In the Russian tradition, the one employee is responsible for 
storing and studying museum objects and museum collections. 
The scientific specialization of the employees is based on the types 
of materials they store. Often the research associate, the curator of 
the collection, becomes the curator of exhibitions and participates 
in the work of popularizing the museum collection. The practice of 
free curatorial work in Russia is still in its infancy, although there 
is positive experience of this kind, and major museums actively 
interact with well-known foreign curators.

The activity of the universal researcher — the collection super-
visor requires a special combination of theoretical knowledge and 
practical skills, which involves conducting research on a regular 
basis. The training of a museum specialist is not limited to uni-
versity education and continues throughout life and the ability of 
more experienced colleagues to teach and train is of great impor-
tance. Over time, each specialist of the museum forms a unique 
qualification, the components of which are general professional 
training and knowledge of a particular museum collection. It is 
important to note that the ways of formation of competences in 
the museum business remain unchanged in case of separation of 
the functions of the custodian, researcher and curator.

Modern information technologies provide specialists of muse-
ums all over the world limitless opportunities for sharing knowl-
edge and experience; provide easier access to sources and research. 
However, like any large-scale phenomenon, the free circulation of 
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information has its negative consequences. The question of select-
ing reliable and high-quality content sometimes arises even before 
experienced researchers; the more difficult this task is for novice 
professionals. The ability to use competently and productively the 
possibilities of an infinite information space is the basic educational 
skill today, which should be formed as early as possible, as well as 
the foundations of scientific ethics.

Unfortunately, the Internet space contains a huge number of ex-
amples of self-confident unprofessionalism. Moreover, professional 
communities are forced to compete with irresponsible sources of 
information and reflect a wave of unconstructive criticism, since 
the mass Internet user is not prepared and may never be sufficiently 
prepared for assessing the quality of the information it offers. For 
museums, this problem is very acute, because tourism is among the 
largest business areas in the world, and all its associated activities, 
including museum, are at the epicenter of information interac-
tion. The policy of non-resistance in the current circumstances is 
fraught with the devaluation of professionalism and profanation 
of scientific knowledge.

The relevant topic of recent years is the use of artificial intel-
ligence in the museum field. The development of technology has 
taken on such a character that it is difficult to predict with certainty, 
however, a number of forecasts presented by their authors with 
optimism raises a number of questions from the point of view of 
a museum professional.

For example, many large recruitment agencies in Russia have 
included the profession of a guide among those that will disappear 
in the coming years. At the All-Russian Museum Forum Intermu-
seum in May 2019, representatives of travel companies told about 
potential options for replacing people-guides. Some of them are 
mobile applications as a widely used option, when a QR code 
allows a device broadcasting information about sights; use of a 
virtual voice assistant as a guide; creation of a mobile application 
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that, based on the analysis of the user’s network behavior, will form 
an individual list of places to visit with information about them.

All these methods of information are convenient for an individ-
ual traveler, but the source of content formation is of fundamental 
importance in any case. In the event that this task is entrusted to 
reputable experts in relevant areas, it could be considered reliable, 
of a high quality for as many tourists as possible. The program, 
compiled by an experienced professional, will imply the growth 
and development of the user, while his/her personal inquiry or 
automatic analysis of network data may not be enough for reaching 
a new level of personal development. A voice assistant or mobile 
application that randomly selects data on the Internet cannot serve 
as an alternative to a professional licensed guide. Formation of the 
responsibility of the developers of such products at the legislative 
and ethical levels, along with educating their competent consumer 
is an important public task, which museums should not neglect.

Will technology oust a person out of a museum? It seems no. 
Throughout their history, people accumulated knowledge and cre-
ated works of art, sought to share them with each other and pass 
on to their descendants. Visitors will come to the museum to hear 
the researcher, the curator, the guide as well as come to see genuine 
museum masterpieces. It is important that the staff and visitors of 
the museum are worthy to dwell in the “temple of culture”.
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FUTURE PERSPECTIVES IN MATHEMATICAL LEARNING: 
WEB-BASED COLLABORATIVE PROVING

Ioannis M. Vandoulakis

Mathematics is a subject that has caused many tears in both 
learners and their parents worldwide throughout ages. It is not 
attractive to most young people, because of the difficulty in under-
standing and the effort required in developing sound reasoning, 
problem-solving skills and proving-strategies capacities. Proof is 
the hearth of mathematics. However, proofs are needed everywhere; 
not only in mathematics, but also in physical sciences, in com-
puter science, in philosophy, in legal argumentation, in political 
debates, and elsewhere. Hence, mathematical proving skills affect 
all STEAM (Science, Technology, Engineering, Arts and Mathe-
matics) education and young people’s choice of career, since the 
latter heavily relies on the use mathematical argumentation and 
models. The problem, commonly called mathematic-phobia, is 
faced worldwide. It remains an unsolved puzzle not only for the 
learners, but also for their parents, teachers and tutors, researchers 
in mathematics and science education, as well as ministry author-
ities and policy-makers.

Web may critically transform the way we understand mathe-
matical proving activity and the exercise of proving practice. The 
Web, as a collaborative medium, allows the active participation 
of people with different knowledge or cultural backgrounds, in-
terests, values, viewpoints, skills, levels of giftedness and styles of 
thinking. The use of this medium can cause significant changes 
in the practice of proving, our vision of proof in STEAM teaching 
and thereby in the way that proving practices are assimilated and 
implemented by the learners.

The use of the Web as a means of communication and collab-
orative search for proof goes back to the relevant projects devel-
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oped by Joseph Goguen (the Tatami project) (Goguen 1999) and 
Timothy Gowers (the Polymath project) (Gowers 2009–01–27; 
Gowers, Nielsen 2009). The positive outcome of the latter raised 
serious questions on the advantages of this innovative mathemat-
ical practice and its collaborative character. Michael Nielsen uses 
the term “networked science” to denote the kind of open science 
that is discovered by such new cognitive tools, facilitated by the 
Web (Nielsen 2011), whereas J.P. van Bendegem claims that the 
Polymath project has important consequences for the philosophy 
of mathematics (van Bendegem 2011, 14).

Moreover, Web-proving turns out to be a novel kind of proving 
activity with far-reaching consequences for mathematics education. 
The primary feature of the Web that affects mathematical proving 
practice is its openness. In contrast to the traditional communica-
tion methods, which are one-to-one or one-to-many, web-based 
communication has the character of many-to-many. Web’s dis-
tinctive interactivity enables the shaping of groups to collaborate 
over a problem posed and behave like a goal-directed multi-agent 
systems evolving in space and time (Vandoulakis, Stefaneas 2016). 
Interactivity enables the use of a group problem-solving technique 
known as brainstorming, by which a solution for a given problem 
is sought from the spontaneously generated ideas or arguments 
contributed by its members that depend on their knowledge back-
ground, talent, skills and styles of thinking. Thus, the final proof, 
whenever is reached, has actually a collective author; it is outcome 
of a “collective mind” (Stefaneas, Vandoulakis 2012).

Collective creative thinking and collective memory are essen-
tial components of Web-based mathematical problem solving. 
The image of individual mathematical mind, which is intelligent 
enough to cope with hard mathematical problems, will be replaced 
in the future by the image of Web-based collective mathematical 
mind, consisting of humans or machines or a combination of 
them. Collective intelligence that will be grounded on Web-based 
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problem solving is envisaged to become a cornerstone of mathe-
matical education in the future. This new type of intelligence can 
be understood as an emergent distributive property over numerous 
individual minds of a “collective mind” that uses a set of flexible 
and adaptable tools from a Web-based repository in order to model 
and solve mathematical problems in various situations (Stefaneas, 
Vandoulakis, Martinez, and Foundalis 2014).

Consequently, we are witnesses of a new mathematics education 
paradigm that seems to emerge nowadays. The aim of mathematics 
education will no longer be to grow individual problem-solving 
skills for various learners, who possess different levels of percep-
tion, different capabilities or giftedness and reason in different 
styles. The major task will be to grow the ability of collaborative 
problem-solving capacities, taking advantage of the variety of learn-
ers’ style of thinking, their cultural and educational background, 
different levels of giftedness, gender mindset and mentality, in 
combination with the potentialities of the Web as an open medium 
of communication and repository of available cognitive tools and 
as collective memory of humankind. This will transform math-
ematical discovery into an intercultural, social process. Proving 
will be no longer an individual enterprise. Its social dimension, as 
well as the social and ethical aspects of mathematical discovery, 
will be fully manifested and used (Stefaneas, Vandoulakis 2014).
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