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Furthermore, the model demonstrates the principles of education for sustainable development
in action — collaboration in the development of solutions and the implementation of
technologies, a balance between local innovation implementation plans and centrally
supported strategic directions.

Keywords: digital transformation, sustainable development goals, educational transforma-
tion model, agile approach.

Introduction

The Sustainable Development Goals (SDG) [1] were formulated as a re-
sponse to the 21st-century challenges that humankind is facing in social,
economic, ecological, and other spheres. Ecological disasters caused by
climate change, the quick spread of disease due to the increased number
of travelers, and the technological impact on ecosystems are just some
examples of the global challenges that need to be addressed by coordi-
nated efforts using multifaceted approaches. These problems are charac-
terized by complexity and uncertainty; they require analysis of big data
and usage of the latest technologies, and their solution could only be achie-
ved in collaboration among large groups of participants from different
fields and different countries. On the path towards global sustainable de-
velopment [2], education is the basis for transforming and shaping possi-
ble options for the future of society by enhancing the balance between
knowledge mosaic and global vision, individual priorities and social envi-
ronment, immediate economic effect, and long-lasting consequences.

Educational models, approaches, and practices, to a large extent, still
preserve traditions, values, and priorities of the past, which are not com-
patible with the SDG. Traditional approaches to learning and teaching
have become ineffective and perhaps even counterproductive as the chal-
lenges and opportunities associated with transformations of learning and
education extend beyond traditional thinking and strategies. Education in
the digital age embodies an approach to learning that combines content
with skills, makes use of digital technologies, and builds up abilities to
analyze and integrate, rather than reproduce and remember. In the 21*
century, along with knowledge and skills, competencies have become the
most important acquisition and the result of education.

Evolutionary transformations [3] of education have been taking place
along with industrial revolution stages as an attempt to react to know-
ledge and skills gaps in the workforce. The connection between educational
and business models, as well as types and levels of technologies involved,
is often considered a determinant for the stages of educational transfor-
mations, demonstrated by the rise of unified mass-scale education in con-
nection with the 1% industrial revolution. However, the main difference
between adapting education to the society’s needs in the past and nowa-
days is in the understanding of the regimes, acquired competencies, and,
as a result, a new social contract. In addition to mastering the key com-
petencies of the 21st century [5, 6], educated people must be socially com-
petent, adaptive, proficient in digital technology, and have a high level
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of personal competence. Thus, education is a way of raising intellec-
tually, socially, and emotionally strong people who are mindful of their
health and personal development, participation in society, and maintai-
ning their identity.

Problem Statement

Despite extensive studies of the educational models, educational demands
and transformations, as well as skills and competencies required for the
future [7], there is a lack of common understanding of the changes neces-
sary to implement education for sustainable development, its core ele-
ments and dependencies, and the role of technologies in the digital trans-
formation of education.

The purpose of this study is to consider dependencies between educa-
tional elements to introduce a model of digital transformation for the edu-
cation domain that will be helpful in guiding educational changes in a
systematic way. For this purpose, the main elements that characterize ed-
ucation are identified, and their evolution through the stages of transfor-
mation is demonstrated. Then, the digital transformation models and ap-
proaches in business are analyzed, and a new approach to modeling trans-
formation is suggested. The suggested digital transformation model
enables tracing the changes in particular elements during the transforma-
tion and their effect on the demand for change in the related elements.
Therefore, it could be used as a tool for retrospective analysis of educa-
tional transformation and a framework for planning the transformation
for sustainable development.

Approaches of Investigation

Most of the Digital Transformation (DT) research is focused on a specific
way of changing business by incorporating ICT and other digital tech-
nologies. This change is aimed at achieving better operational efficiency
by changing the business model, but it may also involve some modifi-
cation of products or services to better meet the requirements and expec-
tations of the customers.

In the business case, DT is considered a linear process of business
change from its current state to the desired state within the period of time
when other factors that influence its efficiency (such as economic, environ-
mental, legislative, and related to customer demands, etc.) remain con-
stant. Therefore, this process could be divided into some distinct phases,
starting with an analysis of the current state and goal setting, then further
continuing with planning of necessary interventions, development, and im-
plementation of the desired business model. It is expected that the deci-
sions made during this transformation project ensure the lasting competi-
tiveness of the business. However, this approach may not work as expected
in the case of dynamic environments, innovative technologies, or large-
scale projects where participants are not bound by the same leadership.
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As has been shown earlier, the changes in Education as a specific area
are taking place incrementally and unevenly, and are often opposed or
ignored by conservative people who do not take a risk of innovation
unless it is critical. Educational transformations occur at different speeds
and depths within a country and across countries, so the detailed planning
of DT for the whole area in advance is counterproductive. The transfor-
mation model should take into account these irregularities and support
continuous improvement of particular parts and components until a sa-
tisfactory level is reached.

The approaches to dealing with large systems projects and implemen-
tation demonstrate some similarities independent of the nature of these
systems, such as a trend to substitute rigid hierarchical systems with dis-
tributed ones with different levels of self-regularity, or collecting user
feedback for adaptation and personalization. One of them, the agile ap-
proach, first introduced as a new vision of software engineering for small
projects, has further proved its efficiency in the case of large distributed
systems and multiple teams [8].

The agile principles as declared in the Manifesto [9] emphasize der-
gulation in favor of flexibility, attention to customers, collaboration, and
interaction. Expressed in general terms the idea of agility is in achieving
certain flexibility to be able to adapt to changes inevitable in a dynamic
environment. The flexibility relies on a system structure, provisions for in-
cremental and iterative development (improvements, updates, adaptations),
and collaboration that embraces customers into development teams.

The agile methodology expresses similar values and priorities to those
of Education 4(5).0, i.e., the centrality of a client (learner), the need for ad-
aptability, and co-creation (involvement in the process of obtaining the
result). In [10], a detailed analysis of the agile principles and their reflec-
tion on teacher and learning methodology is discussed. In particular, the
stress is made on collaboration as opposed to competition, the practicabi-
lity of learning as opposed to formal theory and assessment, learners’ in-
volvement and freedom of choice, and adaptive teaching strategies for
individual treatment.

Therefore, the agile principles may be applied to DT model develop-
ment. The main components taking part in the DT are humans, business
processes, and models/strategies.

Digital Transformation

Technological breakthroughs in the field of information technology have
caused competition between entities implementing traditional ways of
doing business and innovators operating in the digital world. In a histo-
rically short period of time, the world has moved from the use of digital
technology “to support” traditional business processes (calculations, com-
munication, statistics) to a new reality in which the virtual (information)
world is an integral part of the physical one. In this reality, the final de-
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cision-making is still up to the human being, but the analysis and pro-
cessing of data, the tasks of ongoing management and monitoring, as well
as many other “intellectual” tasks are taken beyond his direct participa-
tion. This phenomenon is called “digital transformation”.

An analysis of the definitions of digital transformation [11-13] demon-
strated that this concept is associated with processes that differ in specific
goals, in their implementation, and the objects to which they are applied.
However, their common background is their purpose corresponding to
the implementation of progressive changes using various digital techno-
logies (computer, information, intelligent, mobile, communication, etc.).
For comparison, here are two definitions of digital transformation: the
first focuses on the business efficiency of the organization, and the second
emphasizes the creation of a new entity as a result of using the capabilities
of physical and digital systems.

“Digital transformation is the use of technology to radically improve
the performance or reach of an organization. In a DT business, digital tech-
nologies enable improved processes, engaged talent, and new business
models” [14].

“Digital transformation is characterized by a fusion of advanced tech-
nologies and the integration of physical and digital systems, the predomi-
nance of innovative business models and new processes, and the creation
of smart products and services.” European Commission (2019) [15].

According to [16], the basis of the DT process is technologies, which,
on the one hand, cause new needs and expectations of users (disruptions),
requiring a response (action) from the organization, and on the other hand,
form the basis and support of changes. DT requires the development of a
model and strategy for implementing such changes, which ensures the for-
mation of a new business strategy based on Value Chain analysis — a way
to achieve results using the organization’s resources under the current
business organization model. Transformations concern both structural cha-
nges (organizational structure, roles and responsibilities, leadership style)
and processes associated with the production of a product or obtaining a
result. DT often faces obstacles in the form of inertia — lack of support and
direct resistance to innovation, and, despite the positive effect, it can carry
certain risks.

Research aimed at the identification of the specific topics studied in
relation to the DT [12] identified three focus areas that can be described as
follows:

e human factors: workforce &human potential, skills and competen-
cies of personnel, potential and acceptance of changes, Leadership at dif-
ferent levels, interaction, stakeholders, and owners’ prospects;

e business factors related to logistics and operational processes, man-
agement and data collection, marketing, etc., specific to a particular area;

e technology and information, which form the basis of the proposed
changes, and ensure the ability to quickly analyze data, communicate and
collaborate online, manage, and forecast.
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In the field of higher education, the immediate disruptions are associ-
ated with a need for innovations in the educational processes and new
economic models for obtaining education. Students” experience in using
the latest technologies, such as virtual and augmented reality, gamifica-
tion, elements of artificial intelligence, and personalization tools, creates
certain expectations about the education delivery models [17-20]. To see a
broader picture of the changes in education brought not only by technolo-
gies related to learning, instruction, and assessment but also by the evolu-
tion of society, we further consider the evolution of the educational goals.

Educational Transformations.
Evolution of Educational Goals

To better understand changes in learning and education, it is useful to
look at how the goals of education are transforming from “mastery of
knowledge” to “mastery of oneself through knowledge” [2].

Education performs a function that enables achieving four universal
goals at any stage of development for any society:

e to provide for finding a suitable job and thereby obtain a chance to
participate in society,

e to use and develop personal abilities and exchange “talents”,

e to make decisions based on the individual’s awareness,

e to build and maintain one’s identity based on one’s own traditions
and the wide variety of traditions around.

These four goals of education remain constant over time — much like
the universal “hierarchy of needs” [7], which demonstrates progress from
physical needs through safety and social needs, to respect and knowledge,
and culminates in self-actualization and self-realization. However, the
ways these four universal needs are satisfied vary greatly at different
times and in different societies. The first educational goal in this compari-
son could be interpreted as a basic, “survival” need, the second, as the
way to socialization and self-development, after that comes the one for
leadership and responsibility, and finally, reaching a harmony with one-
self and the world.

Mass-scale education (a non-discriminative education for all) [4] used
to focus on achieving the first goal through knowledge, skills, and compe-
tencies provided for learners to tackle the tasks they face during their lives.
Certainly, one of the main educational goals is to help people understand
the times and society in which they live and find solutions to technical,
economic, and social problems using relevant technology. Not long ago,
educators could expect that whatever was taught would stay with the stu-
dents for their lives. Nowadays, educational institutions must prepare
students for economic and social changes happening faster than ever be-
fore, to use emerging technologies and solve arising problems that were
unknown in the past. Therefore, besides learning “from the past” — from
knowledge and experience in a specific field, there should be learning
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“for the future” — learning to be prepared for future challenges. A sche-
matic view of major educational changes is presented in Table 1.

As one can see, incremental changes in each of the features have led to
significant revisions of the learning process, which has been gradually be-
coming engaging, participatory, and inclusive. Growing independence of
the learners and their involvement in the learning process, as well as the
development of self-regulation skills, provides a framework for successful
learning throughout life. Instructional strategies evolve to support indi-
vidual learning preferences and talents, preserving the achievements of pro-
ject-based learning by balancing competitiveness with teamwork, learn-
ing from peers, and collaboration arranged around the group projects.

The choice of features to describe the educational model at different
stages is determined by the need to emphasize the changes that character-
ize each new stage. These changes can be quantitative, as in the case of the
use of technology or collaboration, or qualitative, as in the case of a learn-
ing environment demonstrating that the models of education have grown
beyond the school limits to support learning anytime and anywhere.
However, the main value of this comparison is in revealing the hidden
links between the desirable result of the education and the methods used
to achieve it.

If the goal of education is to prepare someone for a regular job, such as
an industrial worker, then a drill and practice approach focusing on stuf-

Table 1. Transformation Education from 1.0 to 4.0

Version of Education
Features
1.0 2.0 3.0 4.0
Learning Classroom Elements of Flipped class- | Personalized
environment blended learn- |room
ing
Instructional | Lecturing Elements of ex- |Student-centered | Peer learning,
strategy Drills and periential learn- | learning problem-based
practice ing learning
Collaboration | Almost none |Limited collab- |Collaborative  |Social learning
oration learning
Assessment | Formal Tests and Individual and | Competency-ba-
testing activities team projects  |sed
Technology |None Limited use Integrated in Immersive expe-
the educational |rience
process
Teacher’s role | Authoritative, | Supervision Guidance and | Arranging lear-
transmitting | and support mentoring ning experience
knowledge
Learner’s role | Absorb the Interaction and |Search, select, |Take a responsi-
information |engagement integrate infor- |bility and make
mation decisions
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fing the person with facts, rules, and procedures may be sufficient and
effective. However, if the goal is to support someone’s creativity, unfold
capabilities and individual talents, expecting a fresh look, out-of-the-box
thinking, and innovative solutions, then the old school approach will
not work. Thus, although subject-related knowledge and skills are still
needed, a set of target competencies that one should acquire through
education has changed considerably. Further, these new competencies
are described, as well as their role in the implementation of sustainable
development goals.

Competencies for SDG - 21° century skill. Education in the 21* cen-
tury is focused on four important areas [17], namely:

e Knowledge — general and digital literacy, basic and contemporary
knowledge;

e Practice — skills and competencies, enabling the application of
the acquired knowledge;

e Character — personality, determining our behavior and interaction
with the world;

¢ Learning to learn — reasoning, self-development, and adaptation.

Together, they constitute the space for implementation of all educa-
tional goals [21, 23]. The first two provide the basis for employability,
which is also supported by learning and adaptability acquired within the
fourth area. The third area supports most, if not all, goals of education,
facilitating the development of skills for individual and collaborative de-
cision-making and self-regulation, as well as competencies necessary for
advancing in new physical and cultural environments, preserving per-
sonal identity.

To address the needs of the Education of 21* century an innovative
framework has been adopted in Singapore [23]. This framework identifies
a set of core values and competencies deemed necessary to better prepare
students for the future and presents them in a way that unfolds through
education, thus supporting the creation of the new curricula and assess-
ment. The framework is intended for school children (from pre-school to
post-secondary), thus its core focuses on the upbringing and charac-
ter-building aspects. The core values include respect, responsibility, resil-
ience, integrity, care, and harmony. The core provides a basis for social-
emotional competencies, which are necessary to manage and position
oneself in society. The respective skills are necessary to handle challenges,
manage emotions, develop responsibility, build relations with others, and
identify one’s role and place in society. Based on that, the next set of com-
petencies equips young students with skills to advance in highly dynamic,
technology-rich, and culturally diverse environments. They include basic
skills and awareness in civic, global, and cross-cultural domains (Litera-
cy); a set of skills needed for dealing with information, communication,
and collaboration (Collaboration); and Cognitive skills, including critical
thinking, innovative and inventive thinking, and the ability to adapt to the
situation and environment in problem-solving. Altogether, this frame-
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work guides the raising of a confident person, a self-directed learner, a
concerned citizen, and an active contributor.

More attention is being paid to skills and competencies to be deve-
loped at the HE level.

SDG outlined new problems requiring innovative approaches to their
solution and thus new competencies, i.e., proficiencies and abilities based
on knowledge, skills, and behavior relevant to attaining the goal. A re-
cognized list of competencies includes: creativity, critical thinking, com-
munication, collaboration, leadership and responsibility, self-regulation,
and lifelong learning. When analyzing competencies for sustainable de-
velopment, many researchers focus on skills associated with them. The
levels of detail in the description of these skills vary, so several frame-
works were proposed, with different principles of grouping.

In [24], digital literacy skills are gathered in a separate group, whereas
the other two groups cover the rest. One of them contains so-called lear-
ning skills which are important for professional development, and ano-
ther — a variation of self-management and collaborative skills (named
life skills), as listed below:

e learning skills (creativity and innovation, critical thinking, and prob-
lem-solving; communication and collaboration);

e literacy skills (information literacy, media literacy, and ICT literacy);

e life skills (flexibility and adaptability; initiative and self-direction;
social and intercultural skills; productivity and accountability; leadership
and responsibility).

Another framework [22] suggests a better balanced grouping of com-
petencies clustering those related to self-development and collaboration
(inter-personal and intra-personal), cognitive and meta-cognitive (com-
prising learning, cognition, and understanding), as well as civic and social
for a global positioning, and digital related to the activities in the techno-
logy-intense environment.

For curricula planning, it is important to discern professional com-
petencies related to the knowledge and skills in a specific application area,
such as accounting or pharmacy, and general transversal competencies,
which are not specific to any field but are considered valuable for most
activities. The transversal competencies include Language, Thinking (cog-
nitive), Self-management, Social and communication, and Life compe-
tencies [25]. For some reason, this framework implicitly highlights lan-
guage skills and ignores digital competencies, which are probably taken
for granted as obtained through basic literacy.

A perception of the importance of specific and generic skills among
employers and graduates was a topic of a longitudinal study [26-28]. Al-
though the division between the generic and specific sets of skills differs
from the previously mentioned analysis of transversal and specific compe-
tencies, it allows tracing back the important components of the curricula.
In this research, the generic group includes the ability to interpret complex
situations, to adapt to the communication environment for successful
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collaboration, to think out of the box, to operate in unknown situations
and different cultural settings and contexts, to understand data-based rea-
soning, to interpret and generate media content persuasively, to under-
stand concepts across multiple disciplines, to overcome cognitive load by
using various tools, to transform tasks into actions adjusted to the work
environment, and to collaborate virtually and engage large communities.
The second group includes skills considered specific in the context of
the sphere of employment, such as diversity management and social skills,
professional background skills (formal education and work experience),
as well as self-management and IT skills. The results of the study show
that background skills are becoming less relevant for employability, whe-
reas the skills from the generic group are considered to carry more weight
in the evaluation for some work positions.

Although work experience and formal education have become less
relevant for employability [29], this means that other important compe-
tencies were not in demand previously and thus were not addressed by
the educational programs.

Twenty-first-century learning embodies an approach to learning
that combines knowledge with skills and the formation of a systemic
understanding rather than the collection of knowledge from the studied
disciplines. It implies a learner’s curiosity about advances in the field,
new approaches, methods, and technologies to stay relevant, and the
ability not only to integrate innovations but also to produce them. This
requires learning and innovation skills — these are what separate train-
ees who are prepared for the more challenging work environments of
today’s world from those who are not. These skills include: creativity
and innovation, critical thinking, problem solving, communication, and
collaboration.

There is no doubt that two core skill sets — the ability to quickly ac-
quire and apply new knowledge — will remain on the list of requirements
for any job.

Achieving the goals of education in the 21st century is determined by
the availability of digital technologies for communication, collaboration,
and learning. Know-how to apply core skills — problem solving, commu-
nication, teamwork, technology, innovation, etc. — ability to use on every
project (job).

MetaSkills. To make learning relevant, personalized, and engaging,
to engage learners through skills (life and vocational, learning and innova-
tion, information and technology), knowledge (21st century core subjects
and cross-cutting themes), and relevant technologies, learning activities
require an expansion of the existing educational development model.

And since the problems are associated not only with limited resources
and funds, but also with the way teachers teach and how training is orga-
nized. Students must learn deeper and broader, beyond the “3R paradigm
(the concept of 3R — recall, retrieve, refine) and traditional tests. They
should have the opportunity not only to master the learning content of-
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fered to them, but also to understand how they can expand and produce
new knowledge themselves, using the the potential of modern digital
technologies. In other words, move from 3R to 4C and an independent
search for obtaining the missing knowledge. To do this, use communica-
tion, collaboration, critical thinking and problem solving, creativity, and
innovation, that is, to go from 3R to 4C (communication, collaboration,
critical thinking, creativity) [9, 10, 29, 30]. The role of the teacher is to help
them with this.

The 4C skills are the key to helping learners achieve a deep under-
standing of knowledge and are essential to facilitating the transfer of
learning to a digital environment. These skills are inextricably linked to
content knowledge, since it is impossible to teach skills independently
of the content knowledge base — for example, it is impossible to think
critically about anything. In the digital age, knowledge and skills develop
together in such a way that the knowledge students use in the classroom
becomes a source of creativity, a subject for critical thinking and com-
munication, and an incentive for collaboration. At the moment when skills
(communication, cooperation, the ability to use the potential of new tech-
nologies) “work” with new interdisciplinary knowledge (computer sci-
ence, bioengineering, modern manufacturing, etc.), students interact in a
global network of economic, technological, social and ecological relation-
ships (and this is the main thing, this did not happen in the 20th century).
Learning is becoming hybrid.

Self-development and grouping. Self-development is the process of
acquiring new skills and knowledge for the purpose of self-improvement.
In recent years, countries have been increasing investment in education,
and as a result, more and more students are gaining access to digital tech-
nologies in educational institutions, at home, and in community centers
around the world. This provides new opportunities for learning and skill
development. Digital technologies are a powerful tool for developing per-
sonal abilities (self-improvement) and sharing “talents” in a group. Ensu-
ring universal access to technological tools and closing the digital divide
provides learners with more opportunities to realize their potential [12].
Grouping — learning from others. You can learn self-development by
being in the same group with students who have experienced this be-
fore. These learners tend to be knowledgeable about the process of
self-development in different contexts.

Purposeful development of information technologies in the field of
quick decision-making. Through the range of social networks and instant
messengers, human potential for informed participation in decision-mak-
ing has never been so successful. Learning to work digitally, harnessing
the power of social media to solve a problem together in a community,
and applying the critical thinking and information literacy skills needed to
effectively use the wealth of information available are clear challenges for
the 21st century. In many cases, learners are just beginning to understand
how to use the information around them. Digital technologies have made
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it easier to connect with those who share interests (social media) and
also coordinate learning activities.

Culture. In the digital age, one of the in-demand skills is the ability to
connect traditional and interdisciplinary knowledge, which provides
an incentive to create and use new knowledge, services, and technolo-
gies. Increased mobility, immigration, and access to job opportunities
around the world have led to yet another type of connection and ad-
dition —communities around the world are becoming increasingly cul-
turally diverse. The challenge for each individual is to build and maintain
his identity based on his own traditions and the wide variety of traditions
around him (the task of maintaining social harmony).

So, if earlier the achievement of the learning goal consisted in the fact
that the student must adapt to new living conditions, new work requi-
rements (a person went into the environment), then with the change in
technologies, methods, and models of updating knowledge, the achieve-
ment of learning goals also changes. This is an adaptation to various “so-
cial scenarios” (an intellectual environment rich in resources provides its
capabilities to the learner through interactive technology using intellec-
tual content). In all of these cases, digital technologies, infrastructure,
and platforms can be critical, but they are tools, not ends in themselves.
There needs to be a chain that connects digital and technological know-
ledge with social and emotional skills.

Digital technologies are driving huge changes in the way we commu-
nicate and interact with each other, and increasingly in the way we learn
and solve problems. Thanks to the use of digital technologies on the one
hand and various types of learning activities on the other (i.e., the ultimate
combination of technological and didactic aspects), learners can access
learning anytime and anywhere. Rethinking the goals of education in the
digital age, learning must be organized in such a way as to understand that
today a greater harmony with the environment (society) is required, and
this requires new scientific knowledge, competencies, and technologies.

DT Model

Following the agile principles, the core of the model is represented by the
stakeholders of the digital transformation of Education. Thus, the core is
represented by those who are involved in the transformation and benefit
from it. Taking into account that the same person could play one or sever-
al roles from a set R (a learner, a teacher, a supervisor, a developer, an
administrator, a manager, an owner of an educational business, an em-
ployer) simultaneously depending on the scenario, we further refer to the
role when discussing the transformation or use the term “user” where
appropriate. One should keep in mind that a learner could be considered
a recipient of an educational service, in which case his satisfaction with
the service as a client is a measure of its quality. On the other hand, a
learner is a product of the educational process, whose features are eva-
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S~ o -7 Fig. 1. DT Model

luated by a potential employer — competencies, values, attitudes, views,
and abilities. According to agile methodology, Stakeholders are involved
in setting requirements in a collaborative way, evaluating intermediate
and final results, providing feedback, and participating in the process im-
plementation.

Therefore, the next layer contains a transformation framework repre-
sented by a concept, a hierarchy of goals, as well as related ideas, plans,
and strategies. It describes a current model of Education, the purpose and
expected results of the digital transformation, and outlines the approaches
to its implementation. This is the source of the specific, and the starting
point analyzed and corrected.

The next layer corresponds to the business structure and processes
affected by the transformation. In the case of Education, it corresponds to
the educational organizations as providers of educational services, pro-
ducers of educational content, certification and accreditation& agencies,
on the one hand.

A learner as a product is formed by an instructional process arranged
by a teacher personally or through intelligent learning content as an im-
plementation of instructional strategies; therefore, the model components
closest to the core would be “instructional strategies”, “learning content”,
and “learning environment” within which teaching and learning occur.

The next layer is represented by supportive tools and resources ne-
cessary to populate the learning environment, to develop learning con-
tent, to support assessment and learning analytics, etc. Finally, the outer
layer determines culture, values, and norms that regulate the application
of digital and non-digital instructional and learning processes and the re-
cognition of their results.

The model in Fig. 1 could be used to describe the Education state.
For instance, Education 1.0 may be described as follows:

¢ Learning environment: a classroom setting for unified group lear-
ning, a laboratory;

e Teaching strategy: “knowledge-transfer” through lecturing, non-
differentiating;
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e Assessment: test-based, 3R type;

e Learner: passive recipient;

e Learning content: textbook;

¢ Learning strategy: memorization, repetition, reproduction;

e Culture and Values: following the guidelines, obedience, perfection,
teacher as an ultimate authority, organizational regulations, and docu-
mented process.

Conclusion

As a result of the discussion, a new model for digital transformation of
education to achieve sustainable development goals was proposed. This
model takes into account the input of stakeholder communities and an
assessment of the current state of transformation. This allows for the par-
allel development of tasks and the of the current state of transformation.
The model is built taking into account the dynamics of the environment in
which change occurs and the network (decentralized) connections be-
tween participants. The model demonstrates the principles of the SDGs in
action — collaboration in the development of solutions and the implemen-
tation of technologies, a balance between local innovation implementation
plans and centrally supported strategic directions.
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MOJEJIb LIM®POBOI TPAHCOOPMALIIT
SAJII CTAJIOI'O PO3BUTKY OCBIT

Beryn. Ocsita 3ay1a crasioro possutky (O3CP) sinnosinae peastizarii Llinert crasioro
po3BuTKy, 30kpema Ll 4 «3abesredeHHs! SIKICHOI JIOCTYITHOI OCBITWM JUISL BCiX».
INepexin Bip Tpammminaoi ocsiT ;o O3CP notpelye 3HaUHMX 3MiH He TUIBKM Y 3MiCTi
HaBYaHHS, ajle 1 y CTpaTeTisiX Ta MeTofjaxX HaBYaHHS Ta TPeHyBaHHS, IO TI0B I3aHO 3i
3MIHOIO TOJIOBHOI MeTV HaBYaHHSI — BiJl OIlaHyBaHHs 3HaHb Ta HaBITYOK MIUHYJIOTO 10
HaBYaHH: Ta ITITOTOBKM [0 PO3B SI3aHHS HOBVIX, KOMIUIEKCHVIX Ta MYJIBTHIVCLIMIDIHAPHIX
npobsieM, 30KpeMa, IUIAXOM poboTu B rpymi. Taka minroroska Takox HnoTpebye
PO3BMHEHOI TeXHOJIOTIiYHOT IIiITPUMKM, TOMY TpaHCc(OpMaIlilo TpaguIIiliHOI OCBITH
B OCBiTy 3a/UIsi CTaJIOTO PO3BUTKY [OIUIBHO 3iVICHIOBATHM I, 4ac Ny poBol
Tparcdopmamil. ITig mudposoro TpaHcdopMariiero 3a3Bm14an po3yMiloTh Hepexis 10
IHT@HCMBHOIO 3aCTOCYBaHH:A iH(OPMAaIIiTHO-KOMYHIKAI[iHUX TeXHOJIOTIN 3 MeTO0
IMABUIIEHHST edeKTMBHOCTI BUPOOHMIITBA, KEPOBAHOCTI IIPOLIeCiB, CIIPOIIEHHS
ajMiHiCTpyBaHHS, PO3IIMPEHHs KI€EHTChKOI 0Oasu abo 3ampoBalKeHHS HOBUX
HpOJyKTiB um cepsicis. Jlociimpkeni Momerni mmdposol TpaHcdopMmariii CTOCYIOThCS
31e01TBIIIOro OKpeMIX OpraHi3arlil, SKi eHTpasTi30BaHO IIePexOIsTh 10 HOBIX YMOB
dysxmionysanHs. Ockinbkn O3CP mpm3BonwTh [0 3MiH y crmcTeMi ITiHHOCTeV Ta
KyJIbTYPi CycHisTbcTBa, OaskaHMM € 3a/TydeHHs ITpeICTaBHMKIB 3aIliKaB/IeHUX CITITBHOT
IIo IUIaHYBaHHS, peaslizallii Ta OLIiHIOBaHHS pe3yJIbTaTiB I poBoi TpaHcdopMariil
Ha KO’KHOMY eTarli. TakyuM 4nHOM, TOTpiGHO CTBOpeHHS HOBOI MOZIEJTi.

Metoro cTaTTi € PO3IVIsi/, 3aJIEKHOCTEV MK OCBITHIMWM ejleMeHTaMM IS
3arpoBaKeHHs TaKol Mofierti 111 poBoi TpaHcdopMartiil B OcBiTHIN cdepi, sika Oyme
KOPVICHOIO I CHCTEeMaTWYHOIO YIPaBIiHHA OCBITHIMM 3MiHamu. I IIbOro
BU3HaUeHO OCHOBHI eJIeMeHTH, III0 XapaKTepu3yITh OCBITYy, Ta IIPOAEMOHCTPOBAHO
TXHIO €BOJIIOLIIIO IIPOTTOM eTalliB TpaHcdopMariii.

Metoau pocaimKeHHs IIOJIATAlOTh y BU3HAYeHHI OCHOBHUX XapaKTepUCTUK
O3CP y nopiBHAHHI 3 TPagULIiTHOI MOJEIUIIO OCBITV Ta CTBOPEHHI IHYYKOi MOJIeI
TpaHcdopMaril OCBITH IS TOCSTHEHHS LIiJIel CTaJIOr0 PO3BUTKY 3 3aCTOCYBAaHHSAM
b pOBMIX TEXHOJIOTIV [IJI OpTaHi3arlil OCBITHIX IIPOIIeCiB, MATPVMKM Mi3HaBaIbHOT
AisTTEHOCTI, po3po0IIeHHs iHTepaKTMBHOTO HaBYaIbHOTO KOHTEHTY TOITIO.
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Pe3ynpraTii. 3arporioHOBaHO HOBY MojelIb IMMPoBoi TpaHcdopMallii ocBiTH
IS ZIOCSITHEHHS 11iJIeVl CTaJIOr0 PO3BUTKY, SKa BPaxOBye€ BHECOK 3aIliKaBJIEHVIX
CITIIJIBHOT Ta OLIHKY ITOTOYHOTO CTaHy TpaHcdOpMallii, Mo Jae 3MOTy IapasieslbHO
BiIIpalbOByBaT 3aBIaHHS Ta OLHIOBATM IIOTOYHWUM CTaH TpaHcdoOpMariii, ski
ONVICYIOTh Pi3Hi ii eTarm, BpaxoByIOuy 3MiHV TeXHOJIOriV i HopMaTuBHOI 6a3m, a Ta-
KOX IUIaHYBaTV TPeHIiHIM IS YYacHMKIB TpaHCcOopMalliliHuX mpoliecis. BusHauerHo
erleMeHTH, sKi BigpisHsators O3CP Bif iHIIMX MOzesert.

BucaoBKM. Mopienb moOymoBaHO 3 ypaxyBaHHSM IVHAMIKVI CepeIOBIIIIa, B IKOMY
BinOyBaroTbCs 3MiHM, MepeXkeBUX (IelleHTpali30BaHMX) 3B S3KiB MK ydJacHMKaMIL.
Oxkpim 11010, MOTIENTb AeMoHcTpye npyHIym O3CP y il — cHiBIparrio y miaroTosii
pillieHb Ta BIPOBaPKEHHI TeXHOJIOTIV, OaslaHC MK JIOKaJIBHVIMY TUTAaHAMY BITPOBaJPKEHHST
iHHOBALIiV Ta CTpaTeriuHMMI HallpsiMaMU, 1110 HiATPUMYIOTECS IeHTpaJli30BaHo.

Karouobi caoba: yugpoba mpancpopmayis, yiai cmasoeo posBumky, modeis ocBimHoi
mpancghopmayii, eHyuxuil nioxio.
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