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STRUCTURAL-CONTENT MODEL FOR FORMING
THE DIGITAL COMPETENCE OF TEACHERS

Annotation. The article is devoted to the actual problems of the education system. The
educational potential of digital technologies, the accelerated development of distance technologies
contribute to the change of teaching methods, forms of education implementation. It is obvious that
digital competence is an integral part of the professional competence of teachers, since it is
important that teachers master learning technologies based on modern digital technologies, which
are the driving force for improving education. This study, funded by the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan (Grant NeAP09259047), reveals
the prerequisites for the digital transformation of education, the importance of changing the
structure of education and the organization of the educational process. General theoretical research
methods were used: the study and analysis of literary data of a theoretical orientation; system-
structural analysis; concretization of the role of approaches to the formation of digital competence
of teachers and the development of a structural and content model for the formation of digital
competence of teachers. Based on the analysis of the relevant literature, the author of the article
identifies the advantages of the selected approaches to the formation of quantitative competence of
teachers, their main characteristics. Approaches (systemic, activity-based, axiological, personality-
oriented approaches) to the formation of digital competence. Used as the methodological basis of
the study, not only do not contradict each other, but also complement each other, served as the basis
for building the concept and structural and content model of the formation of digital competence of
the teacher. A structural and content model of the formation of digital competence of teachers is
proposed. The roles of the components of the structural and content model of the formation of
digital competence of teachers are determined.

Keywords: digital technologies in education, digital pedagogical competence of teachers,
model, pedagogical modeling, structural and content model of formation of digital competence of
teachers.
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Myragimaepain HHPPIBIK KY3bIPETTUIINH KAJIBINTACTHIPYIbIH
KYPbUIBIMABIK-Ma3MYH/IbIK MO/eJIi

AngaTtma. Makana OiniM Oepy KyileciHIH ©3eKTi MacenenepiHe apHanraH. Ludpribik
TEXHOJIOTUSUTAPABIH OlLTiM Oepy oJieyeTi, KalIBIKTBIKTaH OKBITY TEXHOJIOTHSUIAPBIH JKEACH TaMBITy
OKBITY OAICTEpiHiH, OimiM Oepy/i iCKe achlpy HBICAHIAPBIHBIH ©3repyiHe biknan erefi. L{udpubik
KY3BIPETTITIK MYFATIMICPIIH KOCciOM KY3BIPETTLIITIHIH aXbIpaMac OeJiri eKeHi aHbIK, OWTKEHi
MyFaliMAepaiH OutiM  Oepyni JKakcapTyIOblH KO3FAayllbl KyIIi OOJNBIN TaOBUIATHIH 3aMaHayd
IUQPIBIK TEXHOJOTHsUIapFa HETI3[ENreH OKBITY TEXHOJOTHSIApbIH Hrepyl MaHb3Abl. Kaszakcran
PecniyOnmukacel BimiM koHE FBUIBIM MUHUCTPIIriHIH FBUIBIM KOMHTETI Kap)KbUIaHABIpFaH Oyl
3eptrey (I'pant NeAP09259047) 6inim 6epyni uudpasik TpanchopManusiayablH aaFbIIIapTTapbIH,
OumiM Oepy KYpBUIBIMBIH ©3TepTYIIiH >KOHE OKY MPOIECiH YHBIMIACTHIPYIBIH MaHbI3IbLUIBIFBIH
amajel. 3epTTEY/AiH JKaIbl TEOPHSUIBIK 9ICTEPl PETIHE TCOPUSIIBIK OAaFBITTAFbl 9/1e0U JAepeKTep i
3epTTey KOHE Taljay; KYHeliK-KYpbUIBIMIBIK Talay; MYFaliMAEPAiH TUPPIBIK Ky3bIPETTUIITH
KAJIBIITACTRIPY TOCUIAEPIHIH pONIH HAKThUIAy JKOHE MYFamiMAEpAiH UUDPIBIK KY3bIPETTUIITH
KaJIBINTACTRIPYABIH KYPBUIBIMABIK-Ma3MYHIBIK MOJIEINIH J31piiey omicTepl KOJIAaHbULABI. THICTI
onebuerTepl Tanay HeTri3iHJe Makaja aBTOphl MYFalIMIEPAIH CAH/ABIK KY3BIPETTUIIrH, OJapIbIH
HETI3T1 CUIATTaMallapblH KaJBIITACTRIPYABIH TaHJIAIFaH TOCUIAEPIHIH apTHIKIIBUIBIKTAPBIH aTam
erenl. LIMQpabIK Ky3bIPETTUTIKTI KaJlbINTACTBIpyFa OarbITTanFaH Tocinaep (Kyieni, OpeKerTikK,
AKCUOJIOTUSJIBIK, TYJIFAIBIK-OaFaapiabsl TOCUIAEp). 3€pPTTEYMIH OICHAMAJBIK HEri3l peTiHe
naigananeUiFad, Oip-OipiHe KaWImbl KeJIMeii, COHbIMEH Karap OipiH-0ipi TONBIKTBIPAJIbI,
MYFaTIMHIH HUQPIBIK KY3bIPETTUIINH KalbIITACTHIPYABIH TY>KbIPBIMAAMAchl MEH KYpPbUIBIMIBIK-
Ma3MyHZIBIK MOJENIH KypyFa Heri3 Oonmgpl. MyFanmiMaepaiH CaHIBIK  KY3BIPETTUIITiH
KAJIBIITACTRIPYIBIH  KYPBUIBIMIBIK-Ma3MYHIBIK MOJICNI  YCHIHBULIBL. MyFamiMaepaie mudpIibk
KY3bIPETTUIINH KaJbIITACTBIPYbIH KYPbUIBIMIBIK-Ma3MYH/IBIK MOJEIl KOMIIOHEHTTEpIiHIH peJi
alKBIH AT IEL.

Kiar ce3gep: OimiMm Oepyneri HUGpPIBIK TEXHOJIOTHSIIAP, MYFAIIMIACPAIH HUGPIBIK
MeJarOTUKAIIBIK KY3BIPETTUTIT, MOJAENb, MEAarOTHKaIbIK MOJEIbACY, MYFATIMAEPIIH HTHU(PPIBIK
KY3BIPETTLIITIH KATBIMTACTHIPYIBIH KYPBUTBIMIBIK-Ma3MYH/IBIK MOJIETI.
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CTpyKTYypHO-COAep:KaTeIbHAA MOJEJIb
(popmupoBanus uMPpPoBOIl KOMIETEHTHOCTH YYUTeJIei

AHHoTtanms. CTaThs TOCBAILICHA AaKTyaJlbHBIM Tpo0ieMaM cHCTeMbl 00pa30BaHUS.
OO6pazoBaTenbHbI MOTEHUHAT IU(PPOBBIX TEXHOJOTHM, YCKOPEHHOE pa3BUTHE IHUCTAaHI[MOHHBIX
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TEXHOJIOTUI CIIOCOOCTBYIOT W3MEHEHHUI0 METOJ0B oOydeHus, ¢GopMm peanuszanuu oOpa3oBaHUS.
OueBHIHO, YTO HU(PPOBasT KOMIETEHTHOCTD SIBISIETCS HEOThEMJIEMON YacThbio MpodecCHOHaIbHON
KOMIIETEHTHOCTH YYUTEJIEH, ITOCKOIBKY Ba)KHO, YTOOBI YUUTENSI BIAACTH TEXHOJIOTHIMU O0yUeHHUS,
OCHOBAaHHBIMHU HA COBPEMEHHBIX HU(POBBIX TEXHOJOTHIX, KOTOPHIE SBJISIOTCS IBUXKYIIEH CHUION
ynydmienuss oOpasoBanus. JlaHHoe wuccnenoBanue, ¢uHaHncupyemoe KomureToM 10 Hayke
MunncrepcTBa obpazoBanuss W Hayku PecnyOonmukm Kaszaxcran (I'panr Ne AP09259047),
packpbiBaeT TPEANOCHUIKH HH(PPOBO Tpanchopmammu o00pa3oBaHUsl, BAKHOCTh H3MCHCHHS
CTPYKTYphl ~ 00pazoBaHHMs W  OpraHmzauuu  ydeOHoro  mpouecca.  Vcmonb3oBanuch
00IIEeTEOPETUIECKHE METO/IbI NCCIICAOBAHMS TAKHE KaK U3yUYeHHE U aHAIN3 JIMTEPAaTYPHBIX JaHHBIX
TEOPETUYECKOW HAMpaBICHHOCTH; CUCTEMHO-CTPYKTYpPHBIM aHalu3; KOHKPETH3alHs POJH
MOJIX00B K (POPMHUPOBAHUIO HMUPPOBONW KOMIIETEHTHOCTH YYHTENEH W pa3paboTKa CTPYKTYPHO-
coJiep>KaTeibHON Mozenu (opmupoBaHus IUPPOBOM KOMIETEHTHOCTH Yyuutenedl. Ha ocHoBe
aHaJIM3a COOTBETCTBYIOIICH JUTEPAaTyphl aBTOP CTAThU BBIACISET IMPEUMYIIECTBA BHIOPAHHBIX
MOAXO0JI0B K (OPMHUPOBAHUIO KOJIMYECTBEHHOW KOMIIETEHTHOCTH YUYWTENEH, HX OCHOBHBIC
xapakTepucTuku. Ilogxoabl (CHUCTEMHBIM, [€ATENbHOCTHBIA, AKCHOJIOIMYECKUH, JMYHOCTHO-
OpPUEHTUPOBAHHBIN MOAXO0bI) K (hOpMUPOBAHHIO ITUGPOBON KOMIETEHTHOCTH, HCIIOIb30BAHHBIE B
Ka4ecTBE METOJIOJIOTHYECKON OCHOBBI MCCIIEOBAHNUS, HE TOJBKO HE MPOTHBOPEYAT APYT APYTY, HO
U JOMOJIHAIOT JIPYT JIpyra, OHU MOCTY>KUJIM OCHOBOMW JUISl IOCTPOCHUS KOHIICTIIIUUA U CTPYKTYpPHO-
coZepKaTeNbHOM  Monenu  (OPMHUpPOBAHMUSA  IUQPPOBOM  KOMIIETEHTHOCTH  IPETOAaBATEIS.
[IpennoxkeHa CTPYKTYpHO-COAEpKaTeNbHAsS MoOJeiab (popMupoBaHUS HU(PPOBON KOMIETEHTHOCTH
yuauteneil. OnpeneneHsl pojr KOMIIOHEHTOB CTPYKTYPHO-COAEPIKATEIbHOM MO (POPMUPOBAHUS
1u(pOBON KOMIETEHTHOCTH I1€]arOToB.

KuaroueBble cioBa: 1ugpoBble TEXHOJOTMM B 00pa3oBaHUM, Lu(poBas Megaroruyeckas
KOMIIETEHTHOCTh ~ Y4MTeNed, MoJeNb, IeJarorndeckoe  MOJETUpOBaHHE,  CTPYKTYPHO-
cojiep KaTeNbHast MO (OPMHUPOBAHUS IIUPPOBOH KOMIIETEHTHOCTH YIUTEICH.

Introduction

In world practice, the term “digital transformation” is used to describe profound changes in
business and organizational activities, processes, competencies and models in order to fully exploit
the changes and opportunities for integrating digital technologies and their strategic and priority
impact on society, taking into account current and future changes [1]. As a result of the use of
modern technologies in everyday life, the digital transformation of education is inevitable [2]. It is
necessary to develop this transformation, the digital age and the ability to understand and adapt in
order to design an education system that is still dominated by the classical concept in today's
context [3].

The digital transformation of education, the transition to digital learning technologies, the
creation of conditions for their creation, the introduction of the combination of new and traditional
teaching methods require solving a number of psychological, pedagogical, educational and other
problems. The solution to the above tasks depends on the level of digital competence of teachers.
Today scientists offer their own concepts of digital competence of teachers and models of its
formation. The essence and content of the concept of digital competence was determined by the
content analysis of the concepts of digital competence, pedagogical digital competence [4].

In our opinion, “digital competence is the ability of the user to freely and safely use the
potential of digital devices for personal / professional purposes for searching, creating, critical
assessment, processing, disseminating and transmitting information”. And “digital pedagogical
competence of the teacher is the teacher's ability to effectively and safely use information and
communication technologies (digital information resources, network technologies, educational
platforms, cloud technologies, etc.) when working with information in educational, methodological,
research activities”.
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The study of the formation of digital competence of teachers is based on the definition of
methodological strategies for scientific research. Methodology is a sign of the scientific
organization of any activity. In pedagogy, methodology acts as a field of scientific knowledge in
two aspects — a system of knowledge and a system of actions. The term “approach” is used to refer
to the set of ideas, principles, methods that form the basis of problem solving. Any methodological
approach to learning describes the learning objectives through a set of general principles, content
and organization of the educational process, assessment of learning outcomes. Today it is obvious
that the modern education model is being developed and implemented on the basis of the above
methodological approaches, which harmoniously interact and complement each other. A systematic
approach to our research allows us to study the formation of digital competence as a system,
focusing on the integrity of the formation of digital competence and its mechanisms, highlighting
the types of communication components and bringing them together into a single theoretical
picture. Therefore, a systematic approach to the formation of digital competence of teachers allows
you to correctly solve the research problem and develop an effective strategy for their study. A
systematic approach to the study of the formation of digital competence of teachers (method of
system analysis) requires consideration of all phenomena and processes in the study of this problem
in such categories as “relations”, “communication”, “interaction”. The study of the relationships
between the elements of the system in the formation of digital competencies allows us to identify
the factors that contribute to their formation, describe the elements, and determine the qualitative
and guantitative characteristics.

Research methods: analysis, modeling, pedagogical modeling. The object of research of the
article: the creation of a structural and content model of the formation of digital competence of
teachers, the definition of its components. Subject of research: formation of digital competence of
teachers.

Results and Discussions

Structural connections in the formation of digital competencies of the teacher reflect the
interactions of the elements of the system as a whole, and the causal relationships of objects
distinguish them from the leading object. This approach is defined as a phenomenon of digital
competence (functions of systems, the relationship between them, the relationship of systems with
the environment); as a process (stage of system development, stage of quality); as an action (the
result of studying an object is a model of the researcher's work with the phenomenon under study).

Activity approach. The current approach to the formation of digital competence of teachers
includes the use of forms and methods of pedagogical activity.

Axiological approach. The axiological approach to the formation of digital competence of
teachers shows that the analysis of pedagogical research includes the desire to do good not only in
the real, but also in the virtual world, kindness, conscience, justice, dignity, decency, responsibility
and others.

Individual approach. A personality-oriented approach is a universal human phenomenon
based on respect for the rights and virtues of the child when choosing an educational direction,
curriculum, educational institution, etc. actions that ensure and support the development of self-
organization processes, personal individuality in the implementation of digital educational
technologies. Means a versatile education, consisting of concepts, principles and methods of
pedagogical activity; connected with the desire of the teacher to develop professional individuality,
uniqueness, reflect his subjective qualities.

The method of pedagogical modeling was chosen as one of the research methods in the
development of a structurally meaningful model of the formation of teachers' digital competence.

The discovery of the concept of “pedagogical modeling” should begin with the definition of
the term “model”. A model is an artificially created object in the form of diagrams, physical
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structures, symbolic forms or formulas that simultaneously and approximately represent and
multiply the structure, properties and relationships between the elements of the object (or
phenomenon) [5].

Pedagogical modeling is the study of pedagogical objects by modeling conceptual,
procedural, structural and conceptual characteristics and individual aspects of the educational
process within the framework of a typical socio-cultural space at the general educational,
professional or other levels. Conventionally, the models can be divided into three types: physical
(close in character to the original); material-mathematical (their physical essence differs from the
prototype, but a mathematical description of the state of the original is possible); logical-semiotic
(consisting of special signs, symbols and structural schemes). There are no strict boundaries
between these models.

Pedagogical models mainly belong to the second and third groups of the above types and they
are focused on the transfer of the object in the study. And this requires a certain similarity between
the model and the original. This means that there is a certain correspondence between their
characteristics. This correspondence is reflected in the similarity of the component composition, the
sequence of stages in the development of the pedagogical system, the preservation of the
characteristics. On the other hand, the essence of the component composition depends on the field
of application of modeling and specific pedagogical tasks. Apart from the similarities between the
model and the original, there are some differences. The essence of modeling is the consideration of
the object that differs from the original in relations that prevent direct cognition of the latter. This
allows to bypass obstacles and make the object available for research. Pedagogical modeling
reflects the characteristics of the existing pedagogical system in a specially created object — a
model. For a specific object to be a model of another object, called the original, it must be a system,
have some similarity with the original, differ in certain parameters, replacing it with certain
relations in research and providing new knowledge [6, 7].

The purpose of the structural-content model, created in connection with the research problem,
is the formation of the digital competence of teachers.

In accordance with the goal of the structural and content model of the formation of digital
competence of teachers, we consider the theoretical and methodological foundations that guide the
study.

Methodological approaches based on research in the creation of the structural-meaningful
model of the formation of the teacher's digital competence: a systematic approach, an effective
approach, an axiological approach, an individually-oriented approach [8].

Digital technologies in education require a teacher to have a high level of professional
training for the implementation of continuous pedagogical, methodological, educational activities,
continuous development and complete improvement of digital competencies. This is the basis of the
professional activity of the modern teacher.

The formation of digital competence of teachers and the requirements for it are reflected in
fundamental research, international and domestic regulations, as part of the requirements for
professional qualifications of teachers. Therefore, in this context, issues related to the formation of
the digital competence of teachers, the creation of its structural-content model and its
implementation are relevant.

The structural and meaningful model of the formation of digital competence of teachers
consists of the following interrelated parts: normative-target, theoretical and methodological,
content-process, assessment-result (Figure 1).

The developed structural and content model is based on theoretical and methodological
approaches to the formation of digital competence of teachers, the essence of digital competence,
the content of its components; effective organization of the formation of digital competence of
teachers (stages, content, methods, forms, tools); determination of its criteria, criteria, indicators,
the choice of research methods to assess the level of its formation.
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REGULATORY-TARGET PART

l Social order of the society I
Regulatory documents

Goal: Formation of digital competence of teachers

S L
THEORETICAL AND METHODOLOGICAL PART

(I'heoretical foundations: philosophical, psychological and pedagogical,\
scientific and technical foundations of education; socio-philosophical
foundations of the development and education of the individual; pedagogical,
psychological and philosophical concepts contributing to the development of
educational content; personality-oriented psychological theories of education;
The theory of knowledge, the theory of competence in psychology and
pedagogy, the work of domestic and foreign scientists in the field of the
\formation of diaital competence. J

Approaches: system approach, activity approach, axiological approach,
personality-oriented approach

CONTENT-PROCEDURAL PART

Content: Advanced training course "Digital Pedagogy", scientific and
methodological seminars, scientific and methodological competitions.

Teaching methods: project methodology, e-portfolio, discussion.

| Forms of teaching: group, pair, individual.

Tools: personal computers, gadgets, textbooks, various literature, electronic
information resources, a system of selected and developed didactic materials.

s

EVALUATION-RESULT PART

J

Criteria Indicators Levels

— Outcome: A high school teacher with digital competence

Figure 1 - Structural and meaningful model of the formation of digital competence of teachers
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The descriptive content of the parts of this structural-content model is described below.

Regulatory target block.

The purpose of the structural and meaningful model of the formation of digital competencies
of teachers is to form teachers' ability to effectively and safely use information and communication
technologies (digital information resources, network technologies, educational platforms, cloud
technologies, etc.) in working with information in educational, methodological, research activities.

To achieve these goals, the following guiding principles have been developed in the
development of the structural-content model for the formation of digital competencies of teachers:

- Digital competencies of teachers;

- The interconnection of all adherents of the model for the formation of digital competence of
teachers; - the implementation of rigorous science to prevent the implementation of the process of
forming the digital competence of teachers;

- Coordination of collective and individual control methods in the implementation of teaching
methods aimed at the formation of digital competence of teachers, etc.

Determination of the goal and objectives of the model when developing a model of digital
competencies of teachers, determination of the effective situation for the effective formation of
digital competencies of teachers; analysis of the level of formation of digital competencies, analysis
of implementation programs, analysis of the effectiveness of the model, correction of the model.

The target component of the model includes a system of goals and objectives for the
formation of digital competence of teachers. This component manages other components; serves as
a determining factor in their meaningful development.

A structural and meaningful model of the formation of a teacher's digital competence: with a
focus on specific goals — the formation of a teacher's digital competence; All internal components of
the model are systemically connected and have a fixed meaning; they work on the formation of
digital competencies of teachers, which is reflected in integrity.

The social order determined for the education system is based on the needs of the state,
society and social groups. The social order for education is very important in society. This can be
the most driving force behind socio-economic change, as well as the main condition for the
management of educational activities. The concept of “social demand for education” is often
replaced by the concept of “social demand”. The social need for education is often spontaneous; it
is a manifestation of social and personal needs arising from a complex of complex factors that are
theoretically incomprehensible.

In our opinion, the formation of digital competencies of teachers is based on article 15 of the
Law of the Republic of Kazakhstan “On the status of teachers”. Development of life skills,
competencies, independence, creative abilities of students and pupils “at their own level, indicated
in the content of the professional standard Teacher” 1) training; 2) education; 3) methodical; 4)
performance of research work at a high level. The purpose and relevance of the formation of digital
competence of teachers is based on international and domestic regulations:

- Incheon Declaration “Education 2030”. https://gcedclearinghouse.org/

- The structure of ICT competence of teachers. Recommendations of UNESCO. UNESCO,
2018. https://inpo.s-vfu.ru/wp-content/uploads/2020/02/rekomendatsii-Y UNESKO.pdf

- The Law of the Republic of Kazakhstan “On Education” of July 27, 2007 Ne319-111 (as
amended and supplemented on July 4, 2018);

- On approval of standard qualification characteristics of teaching staff positions and persons
equated to them. Order of the minister of education and science of the republic Of Kazakhstan from
July 13, 2009 of No. 338;

- The state standard of compulsory education of all levels of education, approved by the order
of the Republic of Kazakhstan dated October 31, 2018 Ne604;

- The European Qualifications Framework was adopted on April 22, 2008 by the European
Parliament and the Council,;
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- “National Qualifications Framework” approved by the joint Order of the Minister of
Education and Science of the Republic of Kazakhstan dated September 28, 2013 No. 444 and the
Acting Minister of Labor and Social Protection of the Population of the Republic of Kazakhstan
dated September 24, 2013 No. 373-pm;

- On the approval of the state program “Digital Kazakhstan”. Resolution of the Government
of the Republic of Kazakhstan dated December 12, 2017 No. 827,

- “On the status of a teacher” - on the draft Law of the Republic of Kazakhstan. Resolution
of the Government of the Republic of Kazakhstan dated August 31, 2019 No. 645;

- Professional standard “Teacher”. Order of the Chairman of the Board of the National
Chamber of Entrepreneurs of the Republic of Kazakhstan “Atameken” dated June 8, 2017 No. 133.

Prerequisites for the model: social structure of society, requirements for the professional
activities of teachers, their desire for professional growth, personal / professional needs, as defined
in international and national regulations.

In accordance with the purpose of the research, the theoretical and methodological part
describes the theoretical foundations of the formation of digital competence of teachers and
methodological approaches to research. Theoretical foundations of the structural and meaningful
model of the formation of digital competence of teachers: the theory of competence, professional
and pedagogical competence, digital competence, pedagogical digital competence, fundamental
scientific works of researchers on the personal / professional development of teachers.

The content-process part of the proposed structural-content model included a methodological
system for the formation of teachers' digital competence.

The “evaluation-effectiveness” part helps to evaluate and measure the results of the formation
of teachers' digital competence.

Motivational component. The motivational sphere of a person is a set of constant motives that
have a certain hierarchy and represent the direction of the personality. Some researchers believe that
motive is a mental phenomenon that prompts action. Others believe that motive is a conscious cause
based on a person's choice of actions and deeds. There is another option: a motive is something that
is reflected in the mind of a person, prompts him to action and directs him to satisfy a certain need.
In this case, the motive is not the need itself, but the essence of the need. In this regard, the
motivational component in the formation of digital competence of teachers characterizes the
presence of interest and motivation of teachers in digital competence, the desire for independent
learning, self-professional development. The motivational component of digital competence
includes motives and needs. The attitude to the specifics of digital competence in educational
activities is a combination of several motives arising in connection with the development of
professional cognitive interest. Consequently, motivation depends on professional tasks related to
situations of interest and activity of teachers in the digital environment.

Motivation is directly related to the content of digital educational materials, the organization
of training in a collective, group form, the assessment of their results, associated with the
development of digital competencies of teachers when using digital technologies in the organization
of educational activities. in the digital environment. Analysis of the motivational component for
solving the issues of digitalization of education, i.e. their interest in the implementation and use of
digital technologies in education, the need to apply theoretical knowledge in practice, high
qualifications, depends on the desire of students to master digital educational technologies.

Cognitive component. The modern cognitive society needs new educational technologies that
prepare young people for life in an intellectually rich and rapidly developing high-tech
environment, the number of which exceeds a person's ability to perceive and process it. The
organization of teachers' knowledge in psychology, Internet psychology, pedagogy, digital
pedagogy, methodology, digital competence demonstrates the application of theoretical knowledge
in practice. The cognitive component of the structure of digital competence of teachers includes
knowledge about the structure and characteristics of the digitalization of education in their
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professional activities. In addition, the depth and power of knowledge about the use of digital
technologies in education, as well as the knowledge of teachers improve their personal and
professional qualities, minds and abilities in the digital environment.

Action component. “Action is a form of active, purposeful human interaction with the
environment (including with other people), which meets the needs that create this interaction.
Necessity is a prerequisite, a source of energy for action. However, necessity does not determine the
action by itself — it determines what the action is directed to, that is, its object ... attention is paid to
needs. Thus, the concept of action is inextricably linked with the concept of motivation. There is no
action without motivation. It includes the practical implementation of the knowledge gained on the
implementation of digital learning technologies in education, demonstrates the creative use of digital
learning technologies in the educational process. Combines skills and abilities to use digital learning
resources to address a variety of learning situations.

As part of the analysis, we consider the indicators and criteria for the components of digital
competencies of teachers.

Determination of the quantitative characteristics of the measured phenomena. ... A criterion is a
sign that evaluates certain phenomena, actions or actions, in particular, which are classified and
evaluated by an appropriate indicator when they are developed. Criteria are scientifically based
standards that determine the degree achieved in the development, formation, training, education of
students [9, 10].

Based on a theoretical analysis of the above literature, by combining different views and
models of criteria and indicators of digital competence proposed by researchers and based on the
definition of digital competence, their competence, digital measurement of the teacher, the measure
for digital competence indicators has been finalized. The indicator of digital competence helps to
identify the individual significance of digital technologies in realizing the potential of teachers to
master digital technologies in the process of professional activity, to determine their content.

We have developed indicators and criteria for the formation of digital competence of teachers
in accordance with Table 1 (Table 1).

Table 1. Indicators and criteria for the formation of components of digital competence
of teachers

Components Dimensions Indicators
1 2 3

Motivational | Striving for the 1) the teacher's interest as a professional in the problems of
development of digital | digital transformation of education;
competencies and 2) the presence of the psychological climate conducive to the
professional self- use of digital technologies in education, the desire for
improvement professional development through the wuse of digital

technologies in education.
Cognitive Knowledge of the 1) knowledge of the legal foundations of professional and

pedagogical
capabilities of digital
technologies and their
use in education.

pedagogical activity, the theoretical foundations of
digitalization of the educational process, knowledge of
international and domestic requirements for the formation of a
safe digital educational environment;

2) systematic knowledge of pedagogical and psychological
features of the creation of digital educational resources and their
use in education, information and digital security in education,
theoretical foundations of Internet communication.
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Continuation of Table 1

1 2 3
Activity Implementation of 1) design and planning of the pedagogical process in the
digital competencies implementation of education through digital educational
of teachers in personal | technologies and platforms, the ability to predict the results of
and professional their professional activities;
activities 2) the ability to rationally use the stages of learning to ensure
the pedagogical efficiency of using the main types of digital
educational resources; implementation of network interpersonal
communication in a digital environment, etc.

For each component of the model, methodological recommendations for the assessment have
been developed and the level of formation of digital competencies has been determined.

The SAMR model developed by Ruben Puentedura and the European Digital Competence
Model were used to determine the level of formation of digital competencies of teachers.

High level:

Teachers have a high professional interest in the digital transformation of education and a
desire for professional development through the use of digital technologies in education. Has a
thorough knowledge of the theoretical foundations of the digitalization of the educational process.
There is a high level of design and planning of the pedagogical process of education in the digital
environment, a high level of forecasting the results of their professional activities, the rational use
of digital educational resources in the classroom to ensure pedagogical effectiveness, the
implementation of online interpersonal communication in the digital environment. The teacher is
constantly improving his practical skills, is always aware of the latest developments in the field of
digitalization of education, systematically implements modern digital learning technologies (mixed
learning models (translated class), gamification, digital storytelling, mobile learning, etc.). In this
regard, teachers can make a significant difference in the interaction of participants in the learning
process. Can effectively choose the most appropriate digital learning technologies according to the
content of training. They are constantly improving their professional digital skills, expanding the
scope of application of digital technologies for professional pedagogical purposes and using them
creatively.

Intermediate level:

The teacher's own desire for professional development through the use of digital technologies
in education is moderate. The legal and regulatory framework for the implementation of
professional and pedagogical activities, the theoretical foundations of digitalization of the
educational process, international and domestic requirements for the formation of a safe digital
educational environment, pedagogical and psychological features of the creation of digital
educational resources and their use. Possession of systematic knowledge of the basics of digital
security, Internet psychology, Internet communication. Designing and planning the pedagogical
process in the implementation of education using digital educational technologies and platforms is
able to highlight the main types of digital educational resources, requirements for them, their
rational use in the classroom, and ensure the pedagogical efficiency of their use. In a digital
environment, the teacher has the business acumen to carry out interpersonal online communication.
The teacher uses digital technologies as an optimization tool in solving educational problems.
Reliable use of digital technologies to create educational content, assess and monitor knowledge,
create a learning environment using the potential of network platforms. Focuses on the selection of
digital technologies and materials for specific situations and seeks to identify the advantages and
disadvantages of various digital strategies. There is a need for self-improvement, teachers
understand the possible ways of development in this direction. Unforeseen circumstances in the
digital education space often cause certain difficulties for such teachers, but subsequently they are
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successfully overcome. Stable professional motivation is formed at a moderate level and does not
constantly feel the need for creative growth.

Low level:

Teachers have low self-esteem for professional development due to the use of digital
technologies in education, there is no professional position. Insufficient knowledge of the
theoretical foundations of digitalization of the educational process, requirements for the formation
of a safe digital educational environment, pedagogical and psychological features of creating digital
educational resources and their use in education, information and digital security in education,
Internet psychology, theoretical foundations of Internet communication. Not being able to predict
the results of their professional activities in the design and planning of the pedagogical process
when implementing education using digital technologies and platforms. To ensure the pedagogical
efficiency of the use of digital educational resources, the rational use of the stages of the lesson, the
implementation of interpersonal online communication in the digital environment is not enough.
The teacher understands the high potential of digital technologies, uses digital technologies as a
replacement for other teaching aids, and is limited to using simple applications in the development
of educational content.

Conclusions

The structural and content model of formation of digital competence of teachers developed by
us provides a practical opportunity to achieve the goal of formation of digital competence on the
basis of the advanced training course “Digital Pedagogy”, as well as scientific and methodological
measures to promote digitalization of education. In the course of the study, we found that the
proposed model based on the integrated use of all ee functionality, as well as with the direct use of
digital technologies, is successfully implemented during teacher retraining.

This work was financially supported by the Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan (Grant Ne AP09259047).
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