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Abstract— The issue of the advancement of modern education 

in the context of sustainable development is significant. The 

reason for this is that the introduction of the ideas and principles 

of sustainable development into the content of education is a 

prerequisite for the implementation of sustainable development 

strategies. This goal contributes to the establishment of moral 

principles in the society and environmental responsibility. In 

turn, the necessity of elaboration of a concept of Smart-education 

for sustainable development is determined by globalization of 

education and lifelong learning. The timeliness of this study is 

due to the lack of comprehensive research of Smart-education in 

the context of sustainable development. However, the availability 

of some scientific publications in the field of Smart-education, 

which include a description of system solutions and technologies 

in the field of education, results in conceptual ambiguities of 

Smart-education. The authors’ approach to the formulation of 

the concept of Smart-education for sustainable development has 

been presented. The goal of Smart-education includes the 

implementation of three main aspects. One of these aspects is 

aimed at sustainable development of the society and economy in 

accordance with the changing environment. Another aspect 

creates conditions for acquiring knowledge and skills which are 

required in the contemporary society. The third aspect 

determines the formation of a personality who is able to develop 

on a continuous basis and assess the impact of decisions made in 

a multivariate and uncertain environment. The conceptual ideas 

of Smart-education for sustainable development (principles, 
methodological tools, structural components) have been 

identified.  
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I. INTRODUCTION 

The concept of sustainable development and its three main 
components that include economic growth, social development 
and environmental balance have provided a framework for 
sustainable development of higher education since the end of 
the last century [1]. The term “sustainable development” was 
first used in the report of the World Commission on 
Environment and Development: Our Common Future in 1987. 
Norwegian Prime Minister G.H. Brundtland defined 
sustainable development as “development that meets the needs 
of the present without compromising the ability of future 
generations to meet their own needs” [2]. In contemporary 
studies sustainable development is thought of as a global 
project in which everyone should be involved in building up a 
sustainable future [3]. Nowadays, there are more than 100 
definitions of the term “sustainable development”. The main 
aim of such development is to meet the needs of the society 
through sound management of physical, natural and human 
capital [4]. 

Smart-education is a key component of the modern 
educational paradigm – “lifelong learning” [5]. According to 
Leuven Communiqué, lifelong learning involves extending 
knowledge, gaining new skills and competences, obtaining 
qualifications and enriching personal growth, the successful 
implementation of which should include procedures for the 
recognition of prior learning. The development of the European 
lifelong learning should be understood as a network activity. 
Many interested parties are engaged in this activity. In this 
regard, the formulation of the concept of Smart-education for 
sustainable development associated with internationalization 
and globalization of education is at the top of the agenda of 
international organizations, national governments, universities, 
research organizations and student communities. 
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II. PROBLEM STATEMENT 

The importance of this study is determined by the relevance 
of raising the following questions in research works: 

1. How does the paradigm of “lifelong learning” change 

the modern educational conceptual foundation? [6] 

2. How can sustainability be interpreted from the 

perspective of educational policy-making? [7] 

3. What is the future of academic e-learning? [8] 

4. Has my professional knowledge become out of date? 

Do I have the skills necessary to meet the new challenges of 

the society? What kind of knowledge do I lack to qualify for a 

job that I like? [9] 

P. Maresca, A. Guercio, L. Stanganelli, T. Arndt note 
that the question of solving complex problems caused by 
globalization is the most challenging one [10]. It includes 
education, economic development, environment protection and 
others. It is obvious that nowadays there are no ready-made 
solutions of these problems. In this regard, it is necessary to 
form the collaborative ideas of education development under 
the current socio-economic conditions.  

The authors’ approach to the formulation of the concept of 
Smart-education for sustainable development, which was 
presented in the study, is aimed at solving the above- 
mentioned problems. 

III. RESEARCH QUESTIONS 

The study is devoted to working out the conceptual ideas of 
Smart-education for sustainable development. At the same 
time, the most important thing is to place greater focus on 
cultivation of independent-minded and motivated young people 
who are able to live and work in the ever-changing world. 

A. The goal of Smart-education 

The goal of Smart-education for sustainable 

development is to provide a basis for acquiring new 

knowledge. The focus is based on information technologies 

that allow achieving new socioeconomic and environmental 

impact on the еducation system. 

According to the authors of this study, the concept of 
Smart-education should correspond to the model of education 
for sustainable development. This involves the transfer of the 
educational process into the electronic environment. The 
interactive environment that combines educational 
organizations and the academic teaching staff to carry out 
educational activities is conducive to the effectiveness of the 
training. International trends in higher еducation show a shift 
from the teacher-centered model to the student-centered model 
that focuses on what students know and what they can do.  

The results of the analysis of studies [7], [4] revealed that 
the goal of Smart-education for sustainable development 
includes the implementation of three main aspects: 

1. Sustainable development of the society and economy in 
accordance with the changing environment. 

2. Creation of an environment for competitive education 
by means of acquiring knowledge and skills which are required 
in the contemporary society. 

3. Formation of a personality who is able to develop on a 
continuous basis and assess the impact of decisions made in a 
multivariate and uncertain environment.  

B. The principles of Smart-education 

Smart-education for sustainable development is based on 
the following theoretical approaches. 

A system-based approach. Smart-education is a set of 
interrelated elements considered as a whole and is a part of a 
higher  tier of the education system. 

An integrated approach. Creation of an education space 
which enables students to get the necessary knowledge, skills 
and competencies on the basis of information and media 
technologies. 

A human relations approach. The human element plays a 
major role in Smart-education. 

The concept of Smart-education is also determined by the 
classical principles of education: 

• the recognition of the priorities of еducation; 

•  non-discrimination in еducation; 

• humanistic values in education, full development of 
the human personality, fostering mutual respect, civic 
consciousness, patriotism, responsibility, legal culture 
and rational use of natural resources; 

• creating conditions for realization of personal 
potential, free development of his / her abilities that 
includes granting of the right to choose the mode of 
study; 

• granting teachers the freedom to choose the methods 
and tools of teaching; 

• ensuring full access to the right to lifelong learning,  
the adaptability of the education system to the 
attainment levels, special needs, individual abilities 
and interests. 

Taking into account the above-mentioned, we can highlight 
the principles of Smart-education for sustainable development: 

1. Goal-setting. The goal of education is primary, because 
it is a source of relations, on the basis of which students, 
teachers, administration and other agents establish a 
relationship and begin to implement educational activities. 

2. Social dimension. Equitable access to еducation. 

3. Student-centered learning. Empowerment of students, 
introduction of new teaching approaches, the creation of an 
effective system of support and leadership. 

4. Openness of higher education system. 
Internationalization of European higher education institutions 
and their participation in global cooperation for sustainable 
development. 
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5. Mobility. Flexible educational paths and the 
individualization of the learning process. 

6. The implementation of the process of education in a 
distributed learning environment. The process of education 
should be continuous, including learning in a professional 
environment with the use of professional tools. 

IV. PURPOSE OF THE STUDY 

The goal of Smart-education for sustainable development is 
achieved by means of the following components: a Smart-
university, a Smart-teacher and a Smart-student. 

A. The structural components of Smart-education 

A Smart-university is a university in which the combination 
of technological innovations and the Internet leads to the new 
quality of processes and results of educational, research, social 

and other activities. 

The goal of a Smart-university is to teach students how to 
live up to the most progressive ideas and cultural values, to 
master ways of acquiring new knowledge and skills of search 
for relevant information. In other words, a Smart-university is a 
socially oriented university that meets the requirements of a 
Smart-society. 

The role of both the student and the teacher changes within 
the concept of Smart-education. The student is not a passive 
element and focuses on the development of key competencies 
such as information selection, teamwork, self-management and 
self-assessment. It should be noted that the concept of Smart-
education is based on the idea of individualization of learning. 
It can be achieved by means of the creation of the content 
aimed at a particular student. For this purpose, a new 
knowledge object is identified and described. The arrays of 
objects allow the teachers to put them together and create 
unique content that meets the needs of an individual student.   
Learning content enables students to get skills and knowledge 
in accordance with the competence-based model. Thus, within 
the framework of the Smart-education concept, the teacher 
develops an individualized approach for each student. 
Moreover, the student can participate in the development of 
some course units; he/she can choose the Smart-teaching 
methods which suit his/her personal needs and preferences. For 
the previous reasons, it can be said that a Smart-teacher and a 
Smart-student are the participants of the process of education 
where the Smart–technologies are used to achieve the new 
quality of education that meets the requirements of a Smart-
society. 

B. The methodological tools of Smart-education 

In accordance with the classic approach, the method is a set 
of means aimed at achieving a goal. This, in turn, allows us to 
define the Smart-education method as a set of educational 
technologies that use the advantages of the global information 
society to provide educational services of a new quality. The 
methodological tools of the concept of Smart-education for 
sustainable development include two components: Smart-
learning and scientific potential of teachers.  

Smart-learning means a set of methods for the 

organization of educational activities with the use of 

information that is contained in databases and information 

technologies that process it. These methods are aimed at the 

interaction of students and teachers. The use of Smart-learning 

methods leads to the emergence of a world where there are no 

barriers to the generation, exchange and dissemination of 

knowledge. This is due to the development of the Internet and 

new information technologies that minimize the number of 

links on the way of knowledge from its generation to 

innovation implementation. With the help of digital 

technologies, which are the part of the network society, 

universities create and disseminate knowledge and contribute 

to lifelong learning of citizens [11].  

The importance of Smart-learning methods in higher 

education is growing. It is related to the fact that their use 

meets the needs of students who live in the digital world, 

promotes pedagogical innovations, exchange of knowledge and 

cooperation at different levels. These methods can be 

employed by an unlimited number of users in all regions and 

countries of the world. 

It cannot be denied that there is a positive relationship 

between the use of Smart-learning methods in the process of 

education and the students engagement in the attainment of 

learning goals ([12], [13]. [14], [15]). The diversity of Smart-

learning methods in scientific publications is presented by e-

learning, online learning and mobile learning. 

There are many new opportunities for conducting 

research in the field of digital learning. The work of E. Sosa 

Neira, J. Salinas, B. De Benito presents an analysis of studies 

related to the development of information technologies in 

education for the period from 2006 to 2016 [16]. The results of 

the analysis show that the studies were aimed at improvement 

of the process of education through the advancement of 

information technologies. The second component of the 

methodological tools of the Smart-education concept is the 

development of scientific potential of teachers.  

The problem of the links between education and science 

has been discussed for a long time. Scientific research and 

education are directly related to the quality of these activities, 

which has been given the highest priority in recent decades. 

Teachers need a certain degree of academic freedom to achieve 

high-quality scientific results. We share the opinion of N. 

Shmatko and G. Volkova that if the incentive of scientists is 

self-fulfillment, gaining new skills and competencies, then the 

professional environment should support them and use these 

intellectual resources effectively [17]. The use of Smart-

learning methods reduces the teaching load. As a result, 

teachers have time for scientific activities.  
Summing up, it should be noted that the methodological 

tools of Smart-education are the key components of the 
competitiveness of universities in the national and international 
markets of educational services.  

V. RESEARCH METHODS 

To detail the integrated components of the concept of 
Smart-education for sustainable development, the theoretical 
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analysis of the studies of Russian and foreign scientists that are 
devoted to the problem under consideration, has been 
conducted. The authors’ approach to the formulation of the 
concept of Smart-education for sustainable development has 
been proposed. This enables the authors to give scientific and 
applied interpretation of the obtained results.  

VI. FINDINGS 

In the course of the research, the conceptual ideas of Smart-
education for sustainable development including the goal 
methodological tools, principles, structural components, have 
been identified (Fig.1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. The conceptual ideas of Smart-education for sustainable development 

VII. CONCLUSION 

To sum up, it is important to note that the 

implementation of the concept of Smart-education for 

sustainable development cannot solve all the problems facing 

our society today. Nevertheless, these conceptual ideas 

represent a holistic approach aimed at developing students' 

skills and abilities that are required for active participation in 

society, education and work. This study proved that the 

implementation of the concept of Smart-education increases 

the educational potential of universities, and it ensures multi-

level lifelong learning.  

The proposed concept of Smart-education is dynamic. 

In its development, the concept takes into account national 

traditions and it can easily adapt to a new environment. The 

methodological tools of Smart-education develop together with 

the improvement of Smart-technologies. 
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society. 

3. Formation of the personality who is able to develop on a 

continuous basis and assess the impact of decisions made in a 

multivariate and uncertain environment.  

Smart-education  

Principles 

Goal-setting, social dimension, student-centered learning, 

openness of higher education system, mobility, implementation 

of the education process  in a distributed learning environment  

The methodological tools  

Smart-learning (e-learning, online learning and mobile 

learning), scientific potential of teachers  

The structural components  

Smart-university, Smart-teacher, Smart-student 

итет, Smart-преподаватель, Smart-студент 
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