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Abstract

The article considers the ways of forming the cognitive component of students' professional thinking in the context of
digital transformation of higher education. European trends that affect the quality of educational services are highlighted;
attention is focused on the problems of globalisation, the use of artificial intelligence and robotics, the use of cloud
technologies, which together affect the nature of human life and the peculiarities of the development of educational
institutions. Among the newest ways to solve these problems, the article highlights the following: creation of a digital
educational environment for professional training of specialists competitive in the employment market. It is proved that
digital transformation is of great importance in the globalised world, and the modernisation of education is aimed at solving
the latest global problems. The article identifies the following modern trends in information development that influence
the process of digitalisation of education: development of artificial intelligence, "machine learning", neural networks;
further development of mobile-oriented tools; widespread introduction of blockchain and cryptocurrency technologies; the
development of cloud computing and virtualisation technologies, cloud computing technologies; the development of
augmented reality and virtual reality; widespread introduction of chatbots and virtual assistants, etc. The article considers
the trends of digitalisation of the educational environment in higher education institutions in Germany and Austria,
including digital ecosystems, which in the form of open learning systems offer the latest design structure for using the
possibilities of modern digitalisation in the network economy. It is proved that SMART-education provides new
opportunities related to the use of e-learning technologies; ensures mobility and accessibility of educational information;
allows the format of autonomy of the teacher and students using mobile devices in the educational process; makes it
possible to provide flexible educational services in terms of individual capabilities of the master's student; provides support
for individual programmes for the personal development of each student.
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dopmyBaHHS KOTHITUBHOI CKJIaA0BOI MPo¢eCciiHOro MUCIeHHS
CTyHeHTiB B ymoBax uu¢poBoi TpaHcdopManii BUIIL0I OCBiTH

Ounpra AkimoBa, [Imutpo Maritok, Makcum [IaueHko

BiHHMIBKUH JepyKaBHUH MefaroriyHui yHiBepcruTeT iMeHi Muxaiina Koiro6uHceKoro

Awnoranis

VY crarTi posrisHyTi UUIAXK GOPMYBaHHS KOTHITUBHOI CKIIQI0BOI IPOQeciiHOro MUCIIEHHS CTY[JEHTIB B yMOBax LU(PPOBOI
Tpancdopmari BUIO! 0cBiTH. BHOKpeMIIeHO €BpOIeHChKI TEHAEHLI], 1[0 MATh BIUIMB Ha SIKICTh HA[JAHHS OCBITHIX IOCIIYT;
3aKIEHTOBAHO yBary Ha npobsjemax riobamizauii, 3acTOCyBaHHS IITYYHOTO iHTENEKTY Ta POOOTOTEXHIKH, BUKOPHUCTAHHS
XMAapHUX TEeXHOJOTIH, 110 B €JHOCTI BIUIMBAKOTh Ha XapaKTep JKUTTEAISIIBHOCTI JFOAUHY Ta 0COOIMBOCTI PO3BUTKY OCBITHIX
incturyTiB. Cepel HOBITHIX IIISIXiB BUpIlIEHHS BM3HAYeHWX 3aBAaHb Yy CTATTi BHOKPEMJIEHO: CTBOPEHHS LHGPOBOTO
OCBITHBOTO CepefioBHUINA AJIst npodeciiiHol mAroToBky (axiBLiB, KOHKYPEHTOCIIPOMOXKHUX HA PUHKY INPAleBJIALITYBAHHS.
MoBeneno, o nudpoBa TpaHcdOpMAaLlis Mae BEJIMKE 3HAYEHHS Y [7100a/1i30BaHOMY CBITi, 8 MOZI€PHI3aLlisi OCBITH CIIPSMOBaHA
HAa BUPILIEHHs HOBITHIX pob6iieM cBiToBOro MaciiTady. o cydacHux HanpsiMie iHGOPMALiHHOTO PO3BUTKY, KOTPI BIJIMBAIOTH
HAa [IPOLIeC LMQPOBIi3aLli OCBITH Y CTATTI BITHECEHO TAKI: PO3BUTOK LITYYHOTO IHTEJIEKTY, MALIUHHE HABYAHHST», HEHPOMEPEIKI;
HOANBIINN PO3BUTOK MOOIIBHO Opi€HTOBAaHMX 3acobiB; IIMPOKe 3aMpOBPKEHHS TEXHOJIOrH GJIOKUEHH Ta KPUIITOBAJIIOT;
PO3BUTOK TEXHOJIOTii XMapHUX OOYMC/IeHb Ta BipTyasisalii, TeXHOJIOTil TyMaHHHUX OOUYHMCIIEeHB; pO3pOOJIEHHS HOMOBHEHOL
peanbHOCTI 1 BIpTyaJbHOI pealbHOCTI; HIMPOKe 3alpOBaPKeHHs 4aT-00TiB Ta BipTyasJbHUX MOMIUHHKIB TOIIO. Po3risHyTo
TeHeHLil uupOBi3anil OCBITHROIO CEPEOBHUILA Y 3aKIIaaX BULIOI ocBiTr HiMewdrnu Ta ABCTPII , K0 SIKMX BifHECEHO LIUPPOBI
€KOCHCTeMH, KOTPi y (opMi BIIKPUTHX CHCTEM HaBYaHHSI IPONOHYIOTh HOBITHIO CTPYKTYPYy AWM3aMHY IJIi BUKODHUCTAHHS
MOYKJIMBOCTEH cydacHol nudpoeisali B Mepeskesiit ekorHomii. [loeneno, o SMART-oceiTa 3abe3nedye HOBI MOKIIUBOCTI,
IO TIOB’T3aHi i3 BUKOPHUCTAHHSIM TEXHOJIOTIH eJIeKTPOHHOIO HaBUYaHHS; 3abesnedye MOOLIBHICTE i JOCTYNHICTE HABYAIBHOI
indopmarii; fo3BosIsIE hopMaT aBTOHOMHOCTI BUK/IaAava ¥ CTyAEHTIB 3 BUKOPUCTAHHSIM MOOIIbHUX IPUCTPOIB B HABYAILHOMY
Hpolieci; YMOJK/IMBIIIOE THYYKICTh H3JIQHHS OCBITHIX IIOCJIYT TOYKM 30Dy IHAMBIAyaJbHMX MOKJIMBOCTEM MAriCTpaHTa;
3abesneuye NigTPUMKY IHOVBILYIbHUX ITPOrpaM 100 iHAMBILYaIbHOr0 PO3BUTKY KOXKHOTO 37[00yBaya OCBITH.

Kimrouosi ciioBa: npodeciiine MUCIIEHHST, CTPYKTYPa IPOdeCciiHOr0 MUCJIEHHS, KOTHITMBHA CKITA0BA TPOGECIHHOr0 MUCIEHHS,
rdpoBa TpaHchOpMaList BULIOT OCBITH, IIJISIXM PO3BUTKY LMQPOBOI TpaHcdopMaLii y BULLIN OCBITI

Statement of the problem. An urgent problem
of creating a modern educational environment of a
higher education institution is its digital transfor-
mation, as Ukraine has moved into a new era of dig-
italisation of all spheres of public life. The main fac-
tors that led to this transformation were the pro-
cesses of integration and globalization, new require-
ments related to the development of society, which
in their unity determined the current requirements
for the exchange of information, its transformation
and storage, as well as the peculiarities of the educa-
tional process in difficult conditions of war. An im-

portant factor determining the development of mod-
ern higher education is European integration, which
requires the coordination of Ukrainian and Euro-
pean higher education standards, and above all, the
digitalization of the educational environment in ed-
ucational institutions. European integration pro-
cesses in the national higher education suggest the
implementation of the advanced nature of education
development, a high level of professional training
and competitiveness of future specialists in the Eu-
ropean labor market, which requires the creation of
an innovative model of the information and educa-
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tional environment. In this context, the study of the
problem of developing the cognitive component of
professional thinking of students in the digitalized
society is relevant and appropriate.

Analysis of recent research and publications.
The problem of the formation of the cognitive com-
ponent of students' professional thinking in the con-
text of the digital transformation of higher educa-
tion has been studied by the following Ukrainian sci-
entists: O. Akimova, M. Sapohov, Ya. Hapchuk (digi-
tal transformation of the educational environment
of higher education institutions in German-speak-
ing countries); M. Sapohov (formation of profes-
sional competence of masters by means of smart
technologies); O. Akimova, L. Dudikova, A. Kolomi-
ets, Yu. Ostraus (formation of the cognitive compo-
nent of professional and communicative culture);
Ya. Hapchuk (digital transformation of the educa-
tional environment of higher education institutions
in German-speaking countries); D. Matiiuk (the de-
velopment of lifelong learning in German-speaking
countries); S. Nahorniak (debates as a method of for-
mation of professional thinking).

The purpose of the article is analysis of
different ways of forming the cognitive component
of students' professional thinking in the context of
digital transformation of higher education.

Summary of the main material. Rapid changes
typical of innovative development of social and edu-
cational institutions actively influence the profes-
sional training of future teachers. The challenges of
the twenty-first century transform the goals and ob-
jectives of the entire education sector and each indi-
vidual higher education facility as an important so-
cial institution, and the modernization of the educa-
tion sector involves the use of the latest ways to
solve these problems. Among the European-level
tendencies that influence the formation of the qual-
ity of educational services, scientists identify global-
ization, the use of artificial intelligence, robotics, and
cloud technologies, which together affect the nature
of human life and the peculiarities of the educational
institutions development. Among the newest ways
to solve these problems, scientists and educators
point to the creation of a digital educational environ-
ment for the professional training of specialists who
are competitive in the labor market. Thus, digital
transformation is of great importance in the global-
ized world, and the modernization of education is
aimed at solving the latest global problems. These
processes are gaining great influence on the devel-

opment and updating of theoretical approaches to
the functioning and constant development of na-
tional education systems. The organization and im-
plementation of digitalization in the educational
process is based on the environmental approach
aimed at the personal and professional development
of teachers, especially by means of information sup-
port and the use of cloud technologies, which to-
gether change the nature of the cognitive activity of
the individual and determine the peculiarities of the
functioning of educational institutions. Scientists
identify the continuing development and improve-
ment of the digital educational environment of a
higher education institution for the purpose of train-
ing the specialists as one of the innovative ways to
solve the tasks (Sapohov, 2021).

Scientists O. Akimova, L. Dudikova, A. Kolomiets,
Yu. Ostraus, who studied the problem of forming the
cognitive component of the professional and
communicative culture of future family doctors by
means of the information and educational blog, argue
that the cognitive component of the professional and
communicative culture of future family doctors covers
several elements, namely: linguistic competence -
knowledge of the state and foreign language at the
phonetic, lexical, grammatical, syntactic and stylistic
levels; communicative knowledge - generalized
experience in communicative activity, reflection in the
consciousness of communicative situations in their
cause-and-effect relations and relationships, which is
the basis for any communication; ethical and etiquette
knowledge - knowledge of professional ethical norms,
rules of language etiquette. Improving the professional
and communicative culture of future family doctors is
an urgent task of higher medical education, due to the
social demand of modern Ukrainian society for a
family doctor who not only has a wide range of
professional knowledge, skills and abilities, but also
certain personality traits, communicative knowledge,
skills, and a culture of communication that ensure
success (Akimova, 2013). Let's briefly outline the goals
and content of each section of the blog defined by the
authors. The main page of the blog was used to draw
students' attention to the problem of professional
communication of doctors, to increase their interest
and motivation to learn English, and to encourage
them to use English for self-education and self-
development. In order to achieve this aim, the page is
being constantly updated with new posts, which can be
divided into several types according to their purpose.
The first type is motivational posts that highlight the
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significant role of communication in the professional
activities of doctors, emphasize the need to develop
their professional and communicative culture, and
focus on the need for medical students to learn English.
The second type includes articles that aim to increase
students' curiosity about their future profession with
interesting  facts about people, medicine,
communication, languages, and the English language.
The third type is professional posts, which provide text
and video material on topics studied in the disciplines
of Foreign Language and Foreign Language for
Professional Purposes. These posts, in addition to
attracting students' attention and motivation, can also
improve the teaching of these disciplines, as the videos
presented in them provide visualization of educational
information and can be used in the classroom. The
fourth type includes the posts that provide information
on the organization of students' individual work in the
discipline, encouraging them to self-education and
self-development. For example, such articles
recommend online explanatory dictionaries, textbooks
for self-study of English grammar, or online resources
containing English-language medical educational texts
or medical scientific articles for students (Akimova, et
al., 2020).

The "Pedagogical insight” was used to form the
cognitive component of the development of profes-
sional thinking by the researchers O. Akimova, O.
Slushnyi, A. Kolomiets, E. Hromov, N. Khamska
(Slushny, et al., 2020).

The problems of digital transformation of the
educational environment have been studied by V.
Bykov, who, in his article "Digital Transformation of
Society and Development of the Computer
Technology Platform of Education and Science of
Ukraine" analyzed the development of the national
education and science system, taking into account
the possibilities of its digitization in the context of
globalization problems. Digitalization of education,
as stated in the "Concept for the development of the
digital economy and society of Ukraine for 2018-
2020", is one of the stages of its informatization and
implies filling the educational environment with
electronic and digital means and devices, providing
the necessary electronic communication exchange,
which enables the integrated interaction of the
physical and virtual, thus creating a cyber-physical
educational space. V. Bykov lists the following
trends in information development that influence
the process of digitalization of education: the
development of artificial intelligence, machine

learning, neural networks; further development of
mobile-oriented tools; widespread application of
blockchain and cryptocurrency technologies;
development of cloud computing and virtualization
technologies, fog computing technologies; the
development of augmented reality and virtual
reality; widespread application of chatbots and
virtual assistants, etc (Hurevych, 2005). New
tendencies in the digitalization of the educational
environment in higher education institutions in
Germany and Austria include digital ecosystems,
which, in the form of open learning systems, offer
the most recent design structure for using the
opportunities of modern digitalization in the net-
work economy. The educational processes in the
ecosystem provide individualized learning design,
personalized learning based on intelligent systems,
and a stronger link between scientific research and
learning (Akimova, et al., 2022a). The consequences,
risks, and potential of digitization and its interde-
pendence on human actions, cause-and-effect pro-
cesses, the nature of digital processes, and algorith-
mic control are often understood only by experts, so
the problem of continuing digitization is excluded
from the broader social debate, but it affects all the
areas of the educational activity. Existing infra-
structures for the digital society and their design are
currently highly widespread, but their capabilities
for acquiring knowledge and skills are being devel-
oped individually or within specific groups. This also
applies to expert organizations, such as universities,
although during the so-called "Corona-Semester"
they quickly moved learning, teaching, and scien-
tific activities into the digital space. In the German
scientific discourse, several approaches to under-
standing the category of digital education are con-
sidered, so we believe it is appropriate to briefly
highlight their main models (Akimova, et al., 2022b).

1. Teaching and learning model - digital education
is included in both the educational process and its
results, which requires appropriate learning con-
ditions and the availability of related digital tools, re-
sources and data; organization of activities and com-
munication; consideration of social and cultural con-
ditions, tools and resources and their importance in the
educational process, which distinguishes this model
from purely analog forms of education. Digital
academic learning organized in this way includes
digital media (content), it is based on algorithmic and
methodological principles, and is evaluated in terms of
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added value traditional
approaches.

2. The Research and Information Transfer
Model - involves the application and analysis of the
potential of digitalization for cognitive activity, the
ability to use big and small data, and facilitates the
use of artificial intelligence in education, its mecha-
nisms and potential. The model serves to create
knowledge and innovations in disciplines, fields of
study and interdisciplinary research areas, in teach-
ing, information transfer, management and interna-
tionalization of knowledge in general, as well as in
digital innovations, which have to be fully devel-
oped. This process is carried out on the basis of sci-
entific theories and an understanding of responsibil-
ity for overcoming major educational challenges.
Thus, digital education takes place at the profes-
sional and interdisciplinary as well as cross-curric-
ular levels in research, learning and teaching
(Akimova, Sapohov, & Romashchuk, 2023).

3. The model of professional growth is based on
the value of high qualification, constant improve-
ment of its level, expansion of rights and opportuni-
ties for digitization of educational activities, it pro-
vides for the implementation of all components in
full. The leaders of the educational process take re-
sponsibility for the high-quality preparation of stu-
dents for their future professional and personal life,
for expanding opportunities in the process of study-
ing disciplines and participating in all areas of the
university's activities, and for ensuring digital sov-
ereignty. Digital education provides continuous, dy-
namic and change-responsive, technical, scientific
and professional training for effective individual de-
velopment, critically reflective use of digital tools,
resources and data.

4. Digital competence model. Digital education
facilitates the development of competencies based
on knowledge embedded in time and culture. The so-
cial and individual development of the individual be-
comes possible, among other things, through the ac-
quisition of the necessary skills of reflection and
work in the digital environment and the world.
Thus, in this model, digitalization is viewed as a pro-
cess and a result that promotes individual develop-
ment in a socially determined context.

5. Individuality and diversity model. In this
model, digital education takes into account the start-
ing points of different types of learning, professional
requirements, and previous experience particular to
each generation. The perspective of learning is fo-

compared to analog

cused on the result in the form of developed compe-
tencies based on the use of digital technologies, tak-
ing into account the subjective background that af-
fects the acquisition of skills (Profesiine
stanovlennia osobystosti maibutnoho vchytelia:
monohrafiia. 2018).

6. A model for creating a modern educational
environment at the university. Digital education in
this model is based on an integrated digital infra-
structure that combines resources, tools and infor-
mation into a powerful digital ecosystem (Akimova,
et al., 2022a; Akimova, et al., 2023).

The main tasks of the information and educa-
tional environment in accordance with the princi-
ples of the environmental approach include the fol-
lowing: organization of educational activities of stu-
dents using e-learning tools, development of skills in
the use of information technologies in professional
activities, and the main functions include educa-
tional, developmental, nurturing, reflective and in-
formational. The educational function involves the
implementation and monitoring of the educational
process; its value depends on the integrity and
awareness of the acquired special knowledge and
skills, as well as the experience of creative activity.
The expanding function of the information and edu-
cational environment involves the development of
the motivational, intellectual and emotional areas of
the student's personality during the period of prep-
aration for professional activity (Profesiine
stanovlennia osobystosti maibutnoho vchytelia:
monochrafiia. 2018). The effectiveness of this
function depends on the qualitative selection of
didactic, technological and information resources
and the ability to engage students in interactive
activities as subjects of the educational process. The
nurturing function is focused on the formation of
the outlook, life and professional values and ideals of
students, their interests and motives, moral and
aesthetic views. The informational function is
related to the quality of educational and scientific
information, its storage and use to meet the needs of
all subjects of the educational process, and its result
should be the formation of the ability to effectively
interact with information using ICT. The reflexive
function is aimed at promoting the processes of self-
development and self-improvement of the subjects
of the information environment (Akimova, et al.,
2023). The scientific literature also presents the
main criteria for the effective functioning of the
educational environment, which include the
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following: 1) conceptual and content assurance
(teaching and methodological complexes, innovative
work programs); application of the experience of
domestic and foreign educational innovations;
theoretical justification of the goals and objectives of
specialists training; cognitive activity, understood
as the ability and willingness of students to apply
theoretical, methodological and organizational skills
to complete the tasks of the curriculum; 2)
information and communication assurance, which
provides for the available methodological literature,
periodicals, access to global educational networks,
implementation of distance learning and available
electronic manuals; professional skills, i.e. the ability
to implement the latest approaches to educational
activities; professional reflection and self-control of
own experience (Akimova, et al., 2022b).

The cognitive component of professional think-
ing includes critical thinking, which is viewed as a
complex process that begins with familiarization
with information and ends with making a specific
decision, and consists of several sequential steps:
analyzing different points of view, choosing one's
own point of view; comparing with other points of
view; selecting arguments to support the chosen
position; making decisions based on evidence.
Creative thinking is independent, analytical, logical,
and social thinking is aimed at optimal problem
solving and development of one's own solutions. It
has its own structure (problem statement,
information search, clear reasoning, decision
making) and implies the use of intellectual and
communication skills. The work of a teacher should
be aimed at teaching students to express and prove
their opinions and build constructive relationships
with others. The development of critical and
creative thinking helps to prepare a new generation
of specialists who are able to argue, communicate,
collaborate and generate new ideas (Akimova, &
Shamanska, 2022).

D. Matiiuk has studied the tendencies of lifelong
learning development in German-speaking coun-
tries of Europe. The author underlines its im-
portance for the personal and professional develop-
ment of the personality and singles out perspective
directions of extrapolation in the education system
of Ukraine, which can have a positive impact on the
development of professional thinking of the student
in the context of digital transformation of higher ed-
ucation (Matiiuk, 2017; Matiiuk, 2020).

The scientists O. Akimova, M. Sapogov, Y. Hap-
chuk considered modern approaches to the study and
use of SMART technology in the preparation of
masters. Special importance is now being attached to
intelligent technologies in the field of master's
training, which are aimed at enhancing the efficiency
of the educational process and improving the quality of
the educational services provided. SMART-education
provides new opportunities related to the use of e-
learning technologies designed for remote learning;
enables the transition from one platform to another;
ensures mobility and accessibility of educational
information; allows the format of autonomy of the
teacher and students using mobile devices in the
educational process; makes it possible to provide
educational services in terms of individual capabilities
of the master's student; provides support for individual
programs for the individual development of each
student; use of the latest motivational learning models;
constant consideration of the requirements of
stakeholders and employers regarding the content of
educational programs (Sapohov, 2021). The authors
also consider new approaches to the study of SMART
technologies in the professional training of master
students, which include, in particular: the
interpretation of informatization of education as an
important feature of its development, which provides
anew worldview and reassessment of the values in the
labor market; knowledge, which is considered a
commodity in the information society, becomes more
important with the development of Smart education.
Higher pedagogical education at the master's level
responds to global trends in social development and is
ready to apply the concept of Smart education, the
conceptual basis of which includes the ideas of: mobile
access to digital educational services; acquisition of
new knowledge as the main way to modernize the
social sphere; creation of SMART methodological
support and IT environment identical to natural in-
telligence, which serves as the main concept of smart
education (Akimova, et al, 2023; Akimova, et al,
2022b).

It is worth noting that not only formal but also
non-formal education is important for the formation
of students' professional thinking in the context of
digital transformation of higher education. There-
fore, it is important to study the experience of the
leading countries of Europe in this direction. For ex-
ample, the innovative experience of Germany in the
development of non-formal education, in particular
the projects "Learn to teach German" (German
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"Deutsch Lehren Lernen"), "Children’s Digital Uni-
versity" (German "Digitale Kinderuni"), "German
Teens’ Digital University", (German "Deutsche
Digitale Junioruni"), "Content and Language
Integrated Learning", studied by D. Matiiuk, can be
valuable for the extrapolation into the educational
and scientific space of Ukraine. The participation of
students in the projects mentioned above can have a
positive effect on the professional thinking of the
students and can motivate them to continuing
professional development (Matiiuk, 2020).

As a result of critical analysis of the scientific
literature, we can conclude that professional think-
ing is a type of thinking that allows problem solving,
conceptual analysis, use of reasoning paths, recogni-
tion of abstract structures, distinguishing between
two situations, and making logical decisions through
various comparisons and conclusions. Professional
thinking also demonstrates similarities and differ-
ences with other types of thinking. The most com-
monly used types of thinking associated with profes-
sional thinking are critical, creative, systematic, re-
flective, and analytical thinking. Blended learning is
called the "third generation" of distance education
systems (Akimova, & Nahorniak, 2023). In general,
blended learning refers to any combination of learn-
ing methods, mostly including face-to-face learning
through asynchronous and/or synchronous com-
puter technologies. Hybrid learning is another term
that was used as a synonym for blended learning,
The educational technologies used in blended learn-
ing can be in the form of learning management sys-
tems (LMS), such as Edmodo, Moodle, Schoology,
and others. LMS is an online learning platform that
utilizes access to the Internet. LMS is widely used to
make online learning easier in blended learning for
all subjects. According to the research, blended
learning has become a good way for students to de-
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