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Smart technologies in the personal digital 

educational environment of a teacher 

The article is devoted to topical issues related to the digitalization of the system of higher professional educa-

tion. The authors consider and clarify the concepts of “Smart technologies”, “digital educational environ-

ment”, and “personal digital educational environment of a teacher”. Based on the analysis of theoretical lit-

erature, the essence of the key concepts under consideration and their role in the organization and implemen-

tation of distance learning in higher education as a mechanism for ensuring the quality of education in digital 

format are determined. As a result of the intensive development of information technologies, smart education 

is gradually replacing “classical” e-learning, with which a number of concepts are associated, many of which 

do not have an unambiguous interpretation. Such concepts rightfully include “digitalization of education”, 

“smart technologies”, “digital educational environment”, and “personal digital educational environment of a 

teacher”. In the conditions of digitalization of education, the digital competencies of a modern teacher, which 

characterize his ability to use specific knowledge and modern ICT in the professional sphere, communication 

and software products in practice, become important for his further development as a specialist. This research 

is funded by the Science Committee of the Ministry of Education and Science of the Republic of Kazakhstan 

(Grant No. AP13068185). 

Keywords: digitalization of education, smart education, smart technologies, educational environment, digital 

educational environment, personal digital educational environment of a teacher. 

 

Introduction 

The relevance of this study is dictated by the digitalization of domestic education, which implies the 

widespread use of modern multimedia and telecommunications technologies and the creation of subject-

oriented and effective tools for the subjects of the educational environment: teachers, students, their parents. 

The current state of the education system’s progress is characterized by the information technology in-

creasing the role of specialists’ professional training. The student’s academic performance assimilation with 

the help of information and communication technologies is much faster than compared with traditional tech-

nologies. These technologies raise the possibility to argue for the upgrowth, acquisition, and dissemination of 

academic performance, intensifying and expanding the studied topic content, modifying it faster, applying 

more productive teaching methods, and also significantly expanding access to the education procedure. 

Much greater accessibility of the education system can be achieved through the use of self-education 

opportunities and the use of advanced telecommunications technologies, distance learning technologies used 

to present learning materials, self-study, organization of interactive exchanges between the teacher and the 

student when the learning process does not depend on time and space. 

Higher education, the use of new information and communication technologies in the spirit of openness 

and international cooperation should ensure high-quality education, wide knowledge dissemination and ac-

cessibility, facilitate lifelong learning by developing learning materials integrated into local and global net-

works and the use of information and communication technologies in teaching, creating new forms of learn-

ing environments and opportunities for students. 

As a result of the intensive development of information technologies, smart education is gradually re-

placing “classical” e-learning, with which a number of concepts are associated, many of which do not have 

an unambiguous interpretation [1]. Such concepts rightfully include “digitalization of the education system”, 

“smart technologies”, “digital educational environment of the university”, and “personal digital educational 

environment of the teacher”. 

High-quality professional training in the digital educational environment of the university is achieved, 

first of all, through the widespread use of modern pedagogical technologies. This aspect determines the im-
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portance of methodological support for the systemic integration of information and communication technol-

ogies in the educational process, which emphasizes the instrumental significance and didactic potential of 

information and communication technologies as a resource base for innovative pedagogical technologies. 

Currently, more and more attention is paid to the need for new approaches to the organization of educational 

activities, the creation of a personal development environment based on information and communication 

technologies supporting students’ educational needs and creating conditions for their self-realization and 

self-development. 

The purpose of this study is to summarize the results of a review and analysis of theoretical literature on 

the education system digitalization problems in general and teaching staff training in particular. 

Experimental 

The methodology of this research is based on the following research methods: the method of generaliza-

tion, the method of abstraction, the method of analogy, the method of ascent from the abstract to the con-

crete, the system method. The methodological basis of the study was the work of foreign and domestic scien-

tists: M.М. Kutepov, E.А. Chelnokova, K. Maksimova [2], I. Lyapina, E. Sotnikova [3], 

I.S. Mukhametzhanov [4], A.V. Solovov [5], M.S. Chvanova [6], J.O. Connelly, P. Miller [7], L.V. Baeva 

[8], Ş. Çălu [9], etc. 

The research is also based on ideas in the field of e-learning in Kazakhstan, the development of digital 

educational content, the development of digital competencies of teachers in the aspect of designing their own 

digital resources, reflected in the works of such domestic scientists as G.K. Nurgalieva, E.V. Artykbaeva 

[10], G.B. Sarzhanova [11], G.Zh. Smagulova [12], and others. 

Results and Discussion 

Generational change creates new needs and opportunities for the development of the education system 

and educational technologies that will take advantage of the global information society to provide education-

al services of fundamentally new quality (see Table 1) [1]. 

T a b l e  1  

Transformation of educational thinking of X-Y-Z generations 

 
X-generation 

(1963-1981) 

Y-generation 

(Digital immigrants) 

(1982-1991) 

Z-generation 

(Digital Native) 

(1992-2001) 

Distinctive character-

istics from the previ-

ous generation type 

Fundamental education, tech-

nical literacy, individualism, 

self-sufficiency, pragmatism, 

striving for career growth, in-

formality of views, 

nonconformism 

Education is not fundamental 

enough, but in several areas, 

rapid development of new 

technologies, orientation to 

self-realization rather than 

career growth, hedonism, lib-

eral views, communication, 

awareness, cosmopolitanism, 

conformity, self-confidence 

“natural” attitude to 

technology, idealism, 

uncriticism, virtualiza-

tion 

Key factors Access to education, creation 

of highly qualified jobs, devel-

opment of globalization, urban-

ization 

The development of technolo-

gy, especially the Internet, 

globalization, the crisis of 

political regimes 

ICT as a natural part of 

the environment, a nat-

ural means of commu-

nication 

 

Thus, we understand that the “smart” property is necessary for educational development that requires 

expectations and needs of a person and society, taking into account economy, production technologies and 

science changes. 

A favourable condition for the effective use of “smart” information and communication technologies in 

the learning process is high-quality content and clear organization of this process. In this regard, the role of a 

teacher increases who is to own new information technologies. One of the ways to approach this problem is 

the introduction of a digital transformational educational environment. In a university digital environment, 

each teacher builds his own personal digital environment, having a possibility to choose necessary digital 

tools for solving problems related to the educational organization and sometimes educational process, inter-

action with students and colleagues, with his own professional development. In designing his own personal 
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digital environment, the teacher should focus on requirements of a teacher’s professional standard. Students 

choose components of a personal digital environment to perform the appropriate functions. At the same time, 

they understand that the formation of a digital environment is possible only with an appropriate level of in-

formative and communicative competence [12]. 

Over the past few years, a lot of research has appeared in the scientific literature on digital educational 

technologies and their role in teachers’ digital competencies development. The integration of ICT (infor-

mation and communication technologies) into education and curriculum can facilitate and improve the learn-

ing process; however, teachers still need support when introducing digital technologies into their profession-

al practice [13]. March D. and others emphasize the advantages of introducing ICT into the educational pro-

cess on the part of both the teacher and the student, mainly as a result of changes and achievements in learn-

ing theories [14]. 

In the education digitalization conditions, a modern teacher’s digital competencies become important 

for his further development as a specialist as they characterize his ability to use specific knowledge and 

modern ICT in the professional sphere, communication, and software products in practice [12]. 

An important role is assigned to the mandatory completion of training and advanced training courses by 

teachers in the field of digital literacy to more successfully adapt professionally in a rapidly changing and 

dynamically developing digital educational space [15]. 

The study of special literature allowed us to define the essence of the concept of smart education, de-

fined as “an interactive learning environment based on the use of mobile devices with the help of content 

from around the world, which is freely available regardless of time and space. This is to support the needs of 

students and teachers” [16]. Some scientists consider the component “smart” as an acronym:  

S — self-directed; 

M — motivated; 

A — adaptive; 

R — resource; 

T — technology embedded [17]. 

The use of Smart technologies is not limited only to instrumental support of the educational process 

(Smart-board, multimedia projector, etc.), but is implemented in the implementation of existing online edu-

cational Smart tools and services for building digital personal educational environments of the teacher and 

students with the construction of possible individual trajectories of the latter’s educational activities. In addi-

tion, it should be noted that modern educational programs of higher professional education involve an in-

crease in the time allocated for extracurricular work, which means that the potential of Smart tools and Smart 

services increases, which makes it possible to organize and provide a system of remote support, support of 

students’ activities at the university, delivery and broadcasting of digital educational content, creating condi-

tions for formation of competencies of a specialist of the XXI century. 

The solution to these tasks seems possible due to the implementation of Smart technologies in the de-

sign of a teacher’s personal digital educational environment, the function of which, on the one hand, is to 

organize the educational and cognitive activities of students in an information-rich educational environment 

and manage the educational and extracurricular interaction of participants in the educational process, and on 

the other — to adapt the teacher to the changes taking place digital reality, facilitation of the development of 

its digital and design competencies [18]. At the same time, the personal digital educational environment of a 

teacher evolves and changes with the advent of new technologies and the growth of his professional and per-

sonal qualities. 

In the education system, smart technologies can be divided into two groups: 1) technologies for the im-

plementation of the educational process and 2) technologies for monitoring and evaluating the educational 

achievements of students. The main tasks of implementing smart technologies in the educational process are: 

- mastering students’ reproductive skills; 

- deepening of intersubject relations; 

- improvement of the mechanism for monitoring and evaluating the formation of educational competen-

cies of students; 

- formation of the ability to predict the results of educational activities; 

- formation of creative abilities of students, etc. 

The implementation of smart technologies in a teacher’s personal digital educational environment al-

lows for performing a number of didactic functions, which are a manifestation of the properties of teaching 

methods and tools in the educational process to solve various tasks: 
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- ensuring the principle of visual learning — implemented through the presentation of information in an 

interactive form, in the form of diagrams, presentations, videos, infographics, etc.; 

- delegation of a number of functions from the teacher to the computer — modern portable computers 

are a full-fledged didactic material that ensures the work of students in an interactive environment; 

- individualization of the learning process; 

- the use of computer-based design systems in the learning process — design systems in the field of ed-

ucation allow for the procedures of final control, as well as self-control by computer evaluation of completed 

tasks [19]; 

- the principle of multilevel learning — this principle allows one to study educational material in the 

learning process both at a superficial level, just getting acquainted with the information, and to study it in 

detail, conducting various laboratory work, carrying out educational projects, etc.; 

- variety of work — this principle is the possibility of both theoretical study of educational material and 

practical work with him; 

- search for information using the Internet — this function of information technology allows one to get 

the most up-to-date information in the shortest possible time, develop students’ communicative abilities, or-

ganize students’ collective work, etc.; 

- modeling — allows to visualize various processes and phenomena using computer technology, 3D 

graphics functions and modeling technologies [20]. 

The use of smart technologies in a personal digital educational environment opens up new opportunities 

for teachers: experiences and ideas sharing, developing theory and science deeper, saving time by existing 

content refining, rather than creating it from scratch. They can develop an individual approach for each stu-

dent in accordance with the competencies they develop. Smart training could allow the teacher not to waste 

extra time developing new content otherwise he can use existing content, combine it, and also refine it. The 

teacher should not only familiarize students with the latest technologies and teaching tools, but also learn 

how to work with them and build the educational process in a different way. 

The digital educational environment will require the development of online communities in which 

teachers will be able to share content, as well as share ideas and experiences. 

By now, the necessary prerequisites have developed in the world for the successful implementation of 

the smart learning system: 

- Web2.0 information and software tools have been created that are well-focused on solving smart edu-

cation problems; 

- Cloud technologies have become widespread; 

- Educational Resource Creation management systems (LMS) have been developed. 

The introduction of smart technologies and digital devices and technology development, i.e., a techno-

logical environment change, has led to learning environment changes through innovative teaching methods, 

to the creation of an intellectual environment for the continuous development of the competencies of partici-

pants in the educational process, including formal and informal learning process. 

Technical basis for the implementation of such education is the entire available set of devices both be-

longing to students and educational institutions: computers, laptops, tablets, smartphones, etc. devices. 

In addition, it is necessary to have: 

- broadband Internet access (speeds from 4 to 10 Megabits per second); 

- modern local area network and network equipment for combining workplaces in classrooms and 

workrooms within the organization; 

- an Internet site for providing access to educational organization information resources; 

- e-learning system educational services internet portal; 

- a corporate network providing an opportunity for electronic information exchange between teachers, 

as well as for access to the Internet. 

They perceive new knowledge with great interest if their teaching takes place using the latest infor-

mation, communication and audiovisual technologies. The introduction of smart technologies has a positive 

impact on the learning process, helps teachers expand learning opportunities, work with individual students, 

in small groups, or with the whole class with any teaching method, and also provides access to various refer-

ence systems, electronic libraries, and other information resources available to teachers and students any-

where in the world. The use of smart technologies makes the lesson more dynamic, increases the motivation 

of students to learn, and also allows the teacher to improve the quality of education in accordance with the 

demands of society. Conducting lessons using interactive technologies involves the presence of an interac-
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tive whiteboard, a projector, a computer, and software. The use of such a complex allows to replace tradi-

tional visual aids with multimedia in the classroom. 

Conclusions 

The introduction of information technologies into the system of professional pedagogical education is a 

prerequisite for the global digitalization of education, which has demonstrated ample opportunities for the 

training of modern highly-qualified specialists. Active and widespread use of smart technologies in the digi-

tal educational environment of the university undoubtedly contributes to the development of the personal 

digital educational environment of the teacher, develops digital and professional competencies, provides var-

iability of forms, methods and means in the training of students, develops their cognitive competence. 

The results of this study are updated by the initiative noted in the President’s address of continuing sup-

port for the educational project “Digital Teacher”, aimed at improving digital literacy and supporting Ka-

zakhstani teachers, and creating conditions for the development of digital competence and professional de-

velopment of teachers, taking into account modern requirements of digital reality.  
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Педагогтің жеке цифрлық білім беру ортасындағы smart-технологиялары 

Мақала жоғары кәсіптік білім беру жүйесін цифрландыруға байланысты өзекті мәселелерге арналған. 

Авторлар «Smart-технологиялар», «Цифрлық білім беру ортасы», «Педагогтің жеке цифрлық білім 

беру ортасы» ұғымдарын қарастырып, нақтылаған. Теориялық әдебиеттерді талдау негізінде 

қарастырылған негізгі ұғымдардың мәні және олардың сандық форматта білім беру сапасын 

қамтамасыз ету тетігі ретінде университетте қашықтықтан оқытуды ұйымдастырудағы және іске 

асырудағы рөлі анықталған. Ақпараттық технологиялардың қарқынды дамуы нәтижесінде ақылды 

білім біртіндеп «классикалық» электронды оқытуды алмастырады, онымен бірқатар ұғымдар 

байланысты, олардың көпшілігінде біржақты түсінік жоқ. Мұндай түсініктерге «білім беруді 

цифрландыру», «смарт-технологиялар», «цифрлық білім беру ортасы» және «педагогтің жеке 

цифрлық білім беру ортасы» жатады. Білім беруді цифрландыру жағдайында қазіргі заманғы 

мұғалімнің кәсіби салада нақты білімі мен қазіргі заманғы АКТ-ны, коммуникациялық және 

бағдарламалық өнімдерді практикада пайдалану қабілетін сипаттайтын цифрлық құзыреттілігі оның 

маман ретінде одан әрі дамуы үшін маңызды бола бастайды.  

Кілт  сөздер: білім беруді цифрландыру, смарт-білім беру, смарт-технологиялар, білім беру ортасы, 

цифрлық білім беру ортасы, педагогтің жеке цифрлық білім беру ортасы. 
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Smart-технологии в персональной цифровой образовательной среде педагога 

Данная статья посвящена актуальным вопросам, связанным с цифровизацией системы высшего про-

фессионального образования. Авторами рассматриваются и уточняются понятия «Smart-технологии», 

«цифровая образовательная среда», «персональная цифровая образовательная среда педагога». На ос-

нове проведенного анализа теоретической литературы определяется сущность рассматриваемых клю-

чевых понятий и их роли в организации и реализации дистанционного обучения в вузе как механизма 

обеспечения качества образования в цифровом формате. В результате интенсивного развития инфор-

мационных технологий на смену «классическому» электронному обучению постепенно приходит 

смарт-образование, с которой ассоциируется ряд понятий, многие из которых не имеют однозначной 

трактовки. К таким понятиям, по праву относятся «цифровизация образования», «смарт-технологии», 

«цифровая образовательная среда» и «персональная цифровая образовательная среда педагога». В ус-

ловиях цифровизации образования цифровые компетенции современного учителя, которые характе-

ризуют его способность использовать конкретные знания и современные ИКТ в профессиональной 

сфере, коммуникационные и программные продукты на практике, становятся важными для его даль-

нейшего развития как специалиста. Данное исследование финансируется Комитетом Науки 

Министерства Образования и Науки Республики Казахстан (грант № AP13068185). 

Ключевые слова: цифровизация образования; смарт-образование; смарт-технологии; образовательная 

среда; цифровая образовательная среда; персональная цифровая образовательная среда педагога. 
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