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FORMATION OF DIGITAL COMPETENCE OF FUTURE PHYSICAL
EDUCATION TEACHERS IN INNOVATIVE ENVIRONMENT

The aim of the article is to analyse the development of digital competence in the applicants of the first
(Bachelor’s) and second (Master’s) levels of higher education in the Institute of Physical Education and Sports,
State Institution “Luhansk Taras Shevchenko National University”; to contribute to the formation of digital
competence of applicants in the innovative environment of a higher education institution in order to improve
the quality of vocational training of future physical education teachers and to expand the experience of MoPED
international project: “Modernization of Pedagogical Higher Education by Innovative Teaching Instruments”
(No 586098-EPP-1-2017-1-UA-EPPKA2-CBHE-JP) of EU Erasmus + KA2 program: collaborative projects to
develop innovations and share good practices; development of higher education potential.

Research methodology is based on the main provisions related to the improvement of vocational training
quality in the applicants in innovative environment of a higher education institution based on student-oriented
study, research, innovations and trust.

Scientific novelty is an attempt of comprehensive understanding of digital learning by the applicants
of higher education majoring in “Secondary education (physical education)” due to creation of and innovative
educational environment, interaction of students with each other (group work, teamwork), whereas the students
are active, self-sufficient, professionally mobile, competitive entities based on the integration of educational,
research, sports and creative activities. Besides, the notions of “digital competence of future physical education
teacher” and innovative educational environment have been expanded.

Conclusion. Development of digital competence standards based on the European Digital Competence
Framework, creation of an appropriate legal framework and innovative educational environment, active learning
community will promote future professional development and digital competence development of future physical
education teachers in higher education institutions. It is important to assist students in practical classes, to
solve certain issues together, including the research work. It is necessary to create digital environment where
students will be able to freely share their ideas and trust each other, to hold debates, trainings, case studies.
Thus, it is necessary to change ourselves and to change the environment around us. The applicants of higher
education majoring in “Secondary education (physical education)” should understand, be able to use, analyse,
filter, evaluate, create, design and distribute digital educational resources.

Key words: digital competence, innovative educational environment, quality of vocational training, future
physical education teachers.

Problem statement and its relevance. In order
to improve the quality of training of applicants,
the concept of “digital competence” has become
increasingly common in conditions of fast growing
information and innovation space of higher
education institutions of Ukraine. Thus, rapid spread
of digital technology among young people gives
preference to digital competence of the applicants
in higher education institutions among other life
competencies, including future physical education
teachers.

The conference “New Pedagogical Approaches
in STEAM Education” dated September 26-27,
2019 and held in Kyiv University named after Boris
Grinchenko was valuable for our research. It was
organized as part of an international project MoPED:
“Modernization of Pedagogical Higher Education by
Innovative Teaching Instruments” (No 586098-EPP-
1-2017-1-UA-EPPKA2-CBHE-JP) of EU Erasmus +
KA2 program: collaborative projects to develop
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innovations and share good practices; development
of higher education potential.

Analysis of references and recent research. The
project “Description of Digital Competency of Teaching
Staff” (2019) was developed by O.V. Bazelyuk,
I.P.Vorotnikova, N.P. Dementiyevskaya, O.G. Zakhar,
N.V.Morze, T.V. Nanayeva and others. O.G. Zakhar
(2019) paid attention to the development of digital
competence standard of teachers in Nikolayev
region [1; 2]; I.P. Vorotnikova (2019) studied
conditions for the formation of digital competence
of a teacher in postgraduate education [3];
O.D. Vorobets (2019) examined information
technology in the context of digital competence
formation for future teachers as well as other
aspects of digital competence; K. Fross,
D. Winnicka-Jastowska, Sempruch (2018) [4]
emphasize that networking activities as well as new
forms of work create new functional and spatial
relationships and interactions at the university.
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Highlighting the insufficiently studied aspects.
In recent years, there has been a problem of setting
up and implementing innovative methods in Ukrainian
higher education institutions and strategic learning
objectives: creation of innovative environment,
the atmosphere which can make it possible for
lecturers to develop their creativity, active scientific
work with students, participation in international
projects and grants. But not all lecturers are ready for
such changes, especially in the institute of physical
education. Instead, foreign scientists A. Maxwell,
Z. Jiang, C. Chen (2017) place emphasis on
constantly changing learning style, thus, students
have to learn the latest digital technologies every day
[5]. For this purpose, H. Demarle-Meusel, B. Sabitzer,
and J. Sylle (2017) propose to set up digital
laboratories at the university where both students
and lecturers could study at any time. Therefore, it is
necessary to learn from foreign experience [6].

The Aim and Tasks of the Study. The aim
of the article is to promote the development of digital
competence of applicants in innovative educational
environment of higher education institutions in order to
improve the quality of vocational training of future physical
education teachers and to expand the experience
of MoPED international project: “Modernization
of Pedagogical Higher Education by Innovative Teaching
Instruments” (No 586098-EPP-1-2017-1-UA-EPPKA2-
CBHE-JP) of EU Erasmus + KA2 program: collaborative
projects to develop innovations and share good
practices; development of higher education potential.

Presenting main material. According to analysis
of the scientific literature, digital environment in
the system of digital competence of citizens is a context
or “place” which is secured by technologies and digital
devices; it is often transmitted over the Internet or
other digital means, such as mobile networks. The
term “digital environment” is used in DigComp system
as background for digital actions without specifying
a specific technology or a specific tool [7, p. 11]. It should
be emphasized that digital competence framework
was widely used for the first time in 2013. Whereas, in
2016-2017 there was a conceptual renewal of citizens’
(EVU) digital competence framework DigComp. The
comparison of changes and example with ESCO can
be seen in table 1.

The project “Describing the digital competence
of a teacher” [8, p. 8]. indicates reflection of digital
competence development for individual and collective
reflection, critical evaluation of the development
of their own digital competence. Digital services are
used for the following actions:

- assessment of digital competence level;

- identification of gaps in the individual’s digital
competence in order to build their own development
program;

- seeking help from others to improve individual’'s
digital competence;

- search of training materials and their usage for
continuous vocational development.

Digital competence as a general competence
includes the following:

- information and media competence as
a culture of working with information; ability as
a result of educational activity to create and present
information products using Internet tools, Internet
resources and information technologies;

- technological competence as a confident
knowledge of ICT tools and information technologies
during Internet usage;

- communicative competence as the ability to
build interpersonal contacts, professional dialogues
and to resolve conflict situations;

- consumer competence as the ability to solve
everyday issues with the use of current information
technologies, digital and Internet resources.

In our study, we will consider “digital competence
of a future physical education teacher” as confident
and responsible use and engagement of higher
education applicants with digital technologies in
theeducational, research, sports activities forcontinuous
vocational self-development. This includes information
literacy, communication, creative collaboration,
digital content creation (including wellness programs
and cases), security and problem solving, as well as
the use of digital technology in professional activities,
everyday life and communication.

We should emphasize that qualitative prepa-
ration of future physical education teachers for
the implementation of various innovations, modern
achievements of science and best practices is related
to the innovative feature. The most important purpose

Table 1

Comparison of competencies based on version 1.0 (digital competence framework),
DigComp 2.0 and ESCO example

Areas of competence —

Areas of competence —

ESCO cross-sector ICT skills

Version 1.0 Version 2.0 (DigComp)
Interrelated areas 1. Information Information and ability to work with data. | Digital data processing
and aspects, which partially |2 Communication Communication and cooperation Digital communication
interlap, and cross links 3. Content creation | Creation of digital content Creation of content with
ICT software
Competencies that 4. Security Security ICT security

cover all areas Troubleshooting

Troubleshooting

Troubleshooting with ICT tools
and hardware
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of vocational development of applicants majoring in
“Secondary education (physical education)” is to rebuild
their thinking, develop analytical and research skills
which enables deep penetration into the processes
and phenomena. It is important for each student to
understand the essence of innovative processes in
their professional activities and to learn how to use
these opportunities. In this regard, it is necessary to
solve the problems associated with the development
of personal and professional growth of future specialists
during lectures and practical classes, willingness to
innovate and creatively implement them in innovative
educational environment [9, p. 228].

We consider the innovative educational
environment of a higher education institution as a set
of created special conditions for productive creative
vocational activity, which ensure the formation
of digital competence, vocational focus on knowledge,
skills, readiness for creative interaction on the basis
of student-centered learning, where students are active,
self-contained, vocationally mobile, competitive entities
based on the integration of educational, scientific, sport
and creative activities, generation and implementation
of innovations.

Luhansk Taras Shevchenko National University
has a local network “Educational Portal” which
has unlimited access for the university applicants.
The users of the network have the opportunity
to access methodological support of academic
subjects, use the electronic library, obtain information
which looks like databases (database of staff,
students, etc). The study was conducted during
2019-2020 in educational and scientific Institute
of Physical Education and Sports, State Institution
“Luhansk Taras Shevchenko National University”.
The questionnaire (20 questions) was conducted
among 90 students of 1-4 years of study (full-time)
majoring in Secondary education (physical education)
and 30 lecturers of the educational and scientific
Institute of Physical Education and Sports.

The results of the study show that when comparing
the ICT competencies of young teachers to teachers
with 20-25 years of experience, young educators
generally show a high level of digital literacy, which
is 94.6%, and experienced, mature teachers have
72.8% of digital literacy, they show average activity
in the use of digital technologies in teaching. This
is because younger educators are more likely to
share information with colleagues through digital
communication, are more likely to improve their skills
through online learning, and are more focused on
identifying the individual characteristics and needs
of educators through digital data analysis.

In order to improve this situation, first of all, it is
necessary to develop the following ICT competences
in teachers:

- digital
and colleagues;
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communication with students

- creation and exchange of materials with fellow
teachers in cloud systems;

- using acomputer to create new study materials;

- creative use of digital technologies to solve
professional problems;

- theuse of digital technologies in the educational
process and the tracking of online activity of education
applicants;

- assessment of information reliability;

- the use of digital tools for knowledge
assessment and progress tracking of students in
education and research.

Most higher education graduates majoring in
“Secondary education (physical education)” — 62.4%,
understand the importance of development of digital
competence and are actively engaged in self-study
(52.4%) with the use of IT tools, whereas only 16.8%
of them do scientific work.

Digital competence

ICT, practice 30,80 64.60
. ) 16,8
science, articles 96
Internet network 9978’5)
52,4
self-education FSS
not important l 12";0

0,00 20,00 40,00 60,00 80,00100,00120,00

W Master's m Bachelor's

Fig. 1. Answers of the applicants of the first (Bachelor’s)
and second (Master’s) levels of higher education to
the question: “How do you develop digital competence?”

Self-examination of the level of
digital competence, applicants
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Fig. 2. Self-examination of the level of digital competence
by higher education applicants

A survey of future physical education teachers has
shown that higher education students highly value
their opportunity for ICT collaboration and professional
development (Fig.1) and need understanding (11.2%),
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innovations (13.8%), achievements (9.6%), search
(32.4%), independence (26.2%), integration (6.8%);
learning new IT tools to build their own e-resources:
work with music editors, electronic songs, creation
of site forms, interactive games and tasks for inclusion,
smart presentations, videos, etc.

Self-examination of the level of
digital competence, lecturers

s )

= communication, cooperation
= social networks
quality evaluation

Fig. 3 Self-examination of the level of digital competence by
lecturers, %

Thus, lecturers gave 24.6% to work with students
(communication, cooperation); 42,2% use IKT for
professional development (social networks). Other
activities (use of ICT to evaluate applicants: testing
their knowledge and skills) were chosen by 33.2%
of respondents.

Use of Social Networks

information search
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information exchange = 31
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other L c6

0 20 40 60 80

B Masters M Bachelor's

Fig. 4 The use of social networks for educational purpose
by the applicants of first (Bachelor’s) and second (Master’s)
levels of higher education

Thus, first level (Bachelor’s) students of higher
education have identified the use of social networks
for the following educational purposes: for information
search — 31.0%; for information exchange — 63.4%;
other — 5.6%. As for the second level (Master’s)
of higher education students, they use social networks
for the following educational purposes: for information
search — 26.0%; for information exchange — 71.2%;
other — 2.8%.

While preparing for the practical classes,
students have the following preferences: 15.6%

prefer YouTube videos; 38,4% prefer to make
a presentation using visual aids like PowerPoint;
and 46.0% of the applicants make oral presentations.

Therefore, it is important to assist students in
practical classes, to solve certain issues together,
including the research work. It is necessary to create
digital environment where students will be able to freely
share their ideas and trust each other, to hold debates,
trainings, case studies. Thus, it is necessary to change
ourselves and to change the environment around us!

According to the analysis of scientific sources
and world best practices, digital transformation is
the process of change induced by digital technologies.
It is necessary to be prepared for certain changes,
innovations, as well as to be proactive, creative
and flexible. The quality of training must be connected
with the search, efficiency, autonomy, integration
of the educational and research work of the applicants.

It is important to note that the improvement
of vocational training quality and training efficiency will
take place in the conditions of educational-innovative,
digital environment of the institution of higher education
with a harmonious combination of traditional methods
and results of a creative search, application of non-
standard, ICT technologies, modern methods, means,
techniques, flexible learning pathways, original
ideas and forms of educational process based on
student-centered learning, search, innovation, trust,
and systematic monitoring of educational service quality.

Conclusions. Thus, development of digital
competence standards based on the European Digital
Competence Framework, creation of an appropriate
legal framework and emotional teaching environment,
active learning community will promote future
professional development and digital competence
development of future physical education teachers in
higher education institutions.

It should be noted that digital competence
of a future physical education teacher should secure
the development of a wide range of its components:
from media literacy to the processing and critical
evaluation of information, security and collaboration on
the Internet to knowledge of various digital technologies,
the ability to use open resources and technologies in
digital learning, distance learning and blended learning
(for professional development, formation of skills for
the use of digital technologies and services in educational
and life situations for the solution of different problems
and tasks); the ability to apply innovative technologies
to evaluate the results of their educational and research
activities. Therefore, the applicants of higher education
majoring in “Secondary education (physical education)’
should be able to use, filter, evaluate, create, design
and distribute digital educational resources.

Methodology for the development of digital
competence of future physical education teachers in
various educational forms (full and part-time, mixed)
needs further research.

183



ISSN 1992-5786. MNeparorika ¢popmyBaHHSA TBOP4YOi OCOGUCTOCTI y BULLiN | 3aranbHOOCBITHIN WKonax

References: 6. Demarle-Meusel H., Sabitzer B., Sylle J. The
1. Mopse H.B., KovapsaH A.b. Mogenb ctaHpapTty teaching-learning-lab: Digital literacy & com-
IKT-koMneTeHTHOCTI  BuMKNagadiB  yHiBepcu- putational thinking for everyone / CSEDU
TETy B KOHTEKCTi MNiABULLEHHS SKOCTi OCBITW. 2017 — Proceedings of the 9th International
IHgbopmauitGHi  mexHomoaii | 3acobu  Hae- Conference on Computer Supported Education.
yaHHs. T. 43, Bun. 5. 2014. C. 27-39. URL: 2017. Vol. 2. P. 166-170.
http: //nbuv.gov.ua/UJRN/ITZN_2014_43 5 5. 7. Vuorikari, R., Punie, Y., Carretero Gomez S., Van

2. Crangaptu IKT-KOMNETEHTHOCTI BUKNagaYiB YyHi- den Brande, G. (2016). DigComp 2.0: The Digital
BepcuTeTy Ansa 3abe3nedyeHHs SKICHOI BUMLLOI Competence Framework for Citizens. Update
ocBiTU. ISSN: 2414-0325. Open educational Phase 1. The Conceptual Reference Model.
e-environment of modern University. 2019. Luxembourg Publication Office of the European
Ne 6. C. 104. Union. EUR 27948 EN. doi: 10.2791/11517. URL:

3. BopotHukosa I.I. YmoBu copmyBaHHSA uudpo- https://drive.google.com/file/d/1HkpSqv3ehhijflot-
BOi KOMMETEHTHOCTI BuYMTENs Yy MicnsaguniomM- 6WwOH1nASR5zBXNL7/view.

Hin ocBiTi. ISSN: 2414-0325. Open educational 8. Onuc UNPPOBOI KOMMNETEHTHOCTI neaaroriy-
e-environment of modern University, Ne 6. Horo npadiBHuka. MNMpoekT po3pobneHo Ha BUKO-
2019. C. 101-118. HaHHA Hakaszy MOH Ykpainm Ne 38 Big 15 ciuns

4. Fross K., Winnicka-Jastowska D., Sempruch 2019 poky. Po3pobHuku: Mopse H.B., Basentok
A. “Student zone” as a new dimension of 0O.B., BopothikoBa L.I1., OemeHTieBcbka H.I.,
learning space / Case stu dy in Polish con- 3axap O.I.,, HaHnaeea T.B., T[aciunnk O.B.,
ditions (Conference Paper). Advances in YepHikoBa J1.A. ISSN: 2414-0325. Open educa-
Intelligent Systems and Computing Volume. tional e-environment of modern University, special
2018. Vol. 600. P. 77-83. edition. 2019. C. 1-53.

5. Maxwell A., Jiang Z., Chen C. Mobile learning for 9. OtpaBeHko O.B. IHHOBaUiHi MeTOOM HaB-
undergraduate course through interactive apps YaHHA $SIK OCHOBa $KiCHOI npodecinHOl nigro-
and a novel mobile remote shake table labora- TOBKM ManbyTHbOro BYMTENS (Di3UYHOI KyIbTYpU.
tory (Conference Paper) : MobunsHoe oby4eHue ISSN: 2414-0325. Open educational e-environ-
ana kypca / Annual Conference and Exposition, ment of modern University, special edition. 2019.
Conference Proceedings. 2017. Vol. 24. C. 222-230. DOI: 10.28925/2414-0325.2019s21.

OTpaBeHko O. B. PopmyBaHHA LM POBOI KOMMNETEHTHOCTI ManbyTHiIX yunuteniB ¢i3nyHOI KynbTypu
B yMoBaXx iHHOBaL|inHOro oCBiITHLOro cepeaoBuULLa

Mema ma 3aedaHHs1 cmammi — ripoaHanizyeamu 00cei0 po38UMKY Yughpoeoi KomrnemeHmHocmi 3006y-
sauie nepwoeo (bakanaspcbko2o) ma Opy2020 (MazicmepCbKO20) pieHie 8UWOI ocgimu 8 iHcmumymi Qisuy-
Hoeo suxosaHHs i criopmy 3 «JlyeaHcbKuli HauioHaIbHUU yHieepcumem imeHi Tapaca LLlegyeHkax; cripusmu
gopmysaHHIO Lugpoeoi KomrnemeHmHocmi 3006ysaqie 8 yMoeax iHHO8ayiliHO20 0C8imHb020 cepedosulla
3aknady suwjoi ocsimu 0ns nid8UWEHHS1 IKocmi npogeciliHoi nidzomosku mMalbymHix ydumernis hidu4Hol
Kynbmypu ma rowupeHHs 0oceidy MixHapodHoz20 rnpoekmy MoPED: «ModepHisauis nedazoziyHoi suuwjor
oceimu 3 suKopucmaHHs iHHogauilHuXx iHcmpymeHmie guknadaHHs» (Ne 586098-EPP-1-2017-1-UA-EPPKA2-
CBHE-JP) npoepamu €C Epasmyc + KA2 npoekmu cnienpaui 3adsis po38umky iHHogauit ma obmiHy ycriw-
HUMU fipakmukamu — Po3eumok nomeHujasny euwioi oceimu.

Memodonoezist docidxeHHs1 CriupaembCsl Ha 20/108HI MOJIOXKEHHS, U0 CMOCYoMbCs Mi08UUWEHHS SKocmi
npogpecilHoi nidezomosku 3006ysadie 8 ymosax uugpoeozo cepedosulya 3aknady euwoi oceimu Ha OCHO8I
cmyOeHmMoyeHmMpPo8aHo20 Has4YaHHs, nowyKy, iHHosauid, dosipu.

Haykoea Hosu3Ha riosnisizae y cripobi UiriiCHO20 OCMUCTIEHHST UUGhpOB8020 Hag4aHHs1 3006yeadamu suwoi oceimu
cneuianbHocmi «CepedHsi oceima (¢hiduyHa Kyrbmypa)» 3ae0siKu CmMBOPEeHHI0 iHHO8aUIlIHO20 OC8iMHBO20 cepe-
dosuuya, meopditi 83aemodii crmydeHmig Mixk coboro (epyriosa poboma, poboma e komaHdj), de cmydeHMU € aKmus-
HUMU, camodocmamHimu, rpoghecitiHo-MObINIbHUMU, KOHKYPEHMOCPOMOXHUMU Cy6’eKmamu Ha OCHosi iHmezpa-
uii oceimHbOi, Hayko80-00CIIOHUULKOI ma criopmueHo-KkpeamueHoi QisinbHocmi. [JJornogHeHo noHamms «yugbposa
KoMriemeHmHicme MalbymHb020 s4umersi (hi3u4HOI Kyribmypu» ma «iHHogsaujliHe oceimHe cepedosuLley.

BucHoeku. Pospobka cmaHdapmie yughposux KomrnemeHmHocmel Ha OCHO8I €8poneliCbKUX paMoK Yugh-
po8uUX KoMremeHmMHocmeul, CmeopeHHs 8i0rnogidHOI HopMamueHO-NpPaeosoi basu ma iHHogsauiliHo2o oceim-
Hb020 cepedosuLla, akmugHOI HagyasibHOI CriIbHOMU CripusimuMymab rpogheciliHoMy po38UMKY ma po38UMKY
yughposoi' komrnemeHmHocmi MalbymHix ¢haxisuige y 3aknadax euwoi oceimu. Baxnueo Ha npakmuy4HuX
3aHImMmsix Hadasamu cmydeHmam doromMoay, pasoM supiltlysamu resHi mpyOoHouw, 0cobnueo y Haykogo-00-
cnidHit pobomi. HeobxidHo cmeoprosamu yugpose cepedosuule, 0e cmydeHmu 3MOXymb 8iribHO dinumucs
ceoimu idesmu, dosipsimu 0OuH 00HOMY, rnposodumu debamu, mpeHiHau, kelc-mexHonogii. Omxe, HeO6XiOHO
3MiHO8amMUCh caMuM ma 3MiHr8amu cepedosulye Hagkosio Hac. 3006ysaydi suwoi oceimu 3a crieyianbHiCmMIo
«CepeldHs1 ocgima» (gbizudHa Kyribmypa) No8uUHHI po3yMimu, 8Mimu 8ukopucmosysamu, aHanidysamu, irnb-
mpyeamu, OyiHI8amu, cmeopeamu, NPoeKmysamu ma fnowuptosamu yughposi oceimHi pecypcul.

Knro4voei cnoea: yugposa komrnemeHmHicmb, iHHo8auiliHe oceimHe cepedosuuye, sikicme rpoghecitiHor
rnideomosku, maltbymsHi yyumerti hi3u4HOT Kyribmypu.
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