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LEARNING TASK MODELS IN THE CONTEXT
OF EDUCATION FOR SUSTAINABLE DEVELOPMENT

FEducation for sustainable development is based on the implementation of the concept of life-long, high-quality and inclusive
learning, aimed at acquiring the competencies necessary in a knowledge society. The paper describes task models for learning tasks
related to the acquisition of general skills and knowledge for collaborative problem solving, information analysis and evaluation,
and management of one’s own learning. A learning process is considered as a collaborative problem solving implemented through
an interaction between a learner and an open learning environment. The specifics and requirements to the open learning environ-
ment for sustainable development support are discussed, and the role of digital technologies is outlined.
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Introduction

The concept of sustainable development and its
three components — economic, social and envi-
ronmental — constitute the basis of the 2030 Agen-
da for Sustainable Development [1], the document
in which the 17 Sustainable Development Goals
(SDGs) were identified as the way to address global
challenges for the survival of humankind. The ra-
tionale behind the identified goals is that achieving
them provides everyone with the opportunity to live
abalanced, peaceful, prosperous and just life nowa-

days without compromising the ability of future
generations to meet their own needs in the future.
Education is at the core of the Agenda: evolu-
tion and enhancement of education is one of the
key elements in achieving all the SDGs. Recogni-
zing the important role of education, this docu-
ment highlights it as a separate goal (SDG 4) stating
“Ensure inclusive and equitable quality education
and promote lifelong learning opportunities for
all”. To address this goal, UNESCO adopted the
Education 2030 Framework for Action [2], which
is focused on expanding access to education, with a
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particular attention to inclusion, equity and quality
at all levels in lifelong learning.

The idea of lifelong, high-quality and inclusive
learning, as a new paradigm of education, is rapid-
ly spreading all over the world. It suggests the pos-
sibility of changing the very nature of learning due
to the availability of information, flexibility of
learning experiences, and, consequently, the pos-
sibility of acquiring new competencies necessary
in a knowledge-based society. This trend entails
the introduction of emerging digital technologies,
the use of innovative educational and pedagogical
methods and capitalizes on the growth in amount
and changing nature of information and know-
ledge. Knowledge and education, being the most
valuable renewable resources available to huma-
nity, empower people to respond to emerging chal-
lenges and find non-standard solutions.

However, the role of education is not limited to
responding to changes in the world, it can be pro-
active to its transformations.

A variety of action items in line with [2] has been
proposed as specific steps towards achieving the
SDG 4 focusing on political, financial, governance
and other aspects at various educational Ilevels
[3]. This study is aimed at addressing the essential
changes in learning and teaching that are related
to implementation of the SDG 4 and the require-
ments to learning environment for lifelong learning
in the context of sustainable development. For this
purpose, learning and teaching, as two sides of the
educational process, are considered as a problem-
solving activity.

Core Features of the ESD

The emerging context of social transformations re-
quires a revision of the goal of education and ap-
proaches to learning. To address the challenge of
ensuring sustainable human capital and social de-
velopment, UNESCO is building a new concept
of learning for the future by rethinking the goal
of education. Transformation of education accor-
ding to this concept requires understanding by the
participants of the educational process the need for
harmony with the environment, both nature and
society; and this understanding could be achieved

by interdisciplinary studies, by introduction of new
disciplines and curricula, by gaining new compe-
tencies and by using new approaches.

The concepts of education and learning, their
role for society wellbeing and place in a human's
life, have been a subject of scrutiny analysis in the
past decades, resulting in the idea of lifelong lear-
ning, or learning through the life, as opposed to
education that precedes and prepares for the rest
of life. Thus, in the report [4], two interrelated
concepts of a learning society and lifelong lear-
ning were introduced, and lifelong learning has
been identified as a key element of education pol-
icy both in developing and developed countries. In
[5] a comprehensive concept of education based on
two key ideas — "lifelong learning” and "four basic
principles of education: learning to be, to know, to
do and to live together” is suggested. The purpose
of education is considered to be in support for lear-
ning, exploring and experimenting with knowledge
and generating new knowledge that society needs.

The concept of learning has been extended be-
yond the borders of formal learning. Nowadays,
any activity is interpreted as learning activity if it is
aimed at changing the understanding, attitudes, or
behavioral models of individuals by acquiring new
knowledge, developing new skills, or introducing
the desired behavior for the particular situation.
Therefore, lifelong learning could be implemented
as a combination of formal, non-formal and in-
formal learning, all of them facilitating the profes-
sional and personal development of the individual.

Education for Sustainable Development (ESD)
can be considered as a way of implementing quality
education corresponding to the concept of lifelong
learning. ESD is a multi-disciplinary education
which can be seen as a new facet of education in
terms of curriculum content, learning outcomes,
teaching methods and technologies used. The ideas
of sustainable development can be addressed at all
educational levels in various depths. So, ESD is
considered as a way to change humans believes and
modus operandi through consistent educational
impact, through lifelong learning that addresses the
future needs and prepares for challenges. ESD is
a holistic and transformative education that affects
learning content and didactics, enriches learning
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outcomes by general competencies, enhances mo-
tivation for learning through the life, and extends
and reconstructs interactive learning environments
for learners and ultimately achieves its goal by
transforming the society.

The main difference between ESD and traditio-
nal education is in the development of key general
competencies that enable the learners to analyze
their own actions in terms of their social, cultural,
economic and environmental impact on the pre-
sent and future. Key competencies represent cross-
cutting abilities crucial for all learners of all ages
(however, developed at different age-appropriate
levels) that are necessary for promoting sustainable
development. They can be understood as transver-
sal, multifunctional and context-independent. Key
competencies for sustainability are systemic, stra-
tegic, forward-oriented and critical thinking, abili-
ty to recognize one's own role and collaborate with
others, and integrated problem-solving [6]. These
competencies can only be developed through con-
scious efforts of the learners themselves. They are
acquired through learning experience, through real
life activities and experience, and critical analysis
[7] of the above. People in possession of these com-
petencies could be called “citizens of sustainable
societies” [8], as they are empowered by abilities
to formulate their point of view, to make efforts in
the interests of positive change, to collectively deal
with emerging challenges.

Another difference is in the didactic and pedago-
gy behind the ESD processes. ESD requires a shift
from teaching to learning, from "consumption” to
"conscious activity” model. ESD isimplemented by
didactic approaches, which support self-directed
learning, participatory learning and collaboration,
explorative and problem-oriented learning, which
enable inter- and trans-disciplinary studies, incor-
poration of the andragogy principles and the com-
bination of formal and informal learning methods.
The ESD requires the use of methods that encou-
rage independent study of the learner, facilitate
group and team work over a common problem, de-
velop communication competencies and promote
their use for trans-disciplinary solutions.

In terms of a systemic approach, ESD is reori-
enting the entire learning process for sustainable

development. It means that the focus of attention is
shifted from the formal concept of sustainable de-
velopment towards a study of the processes leading
to stability or instability, their causes and effects.
Systemic view enables consideration of each of the
SDGs as a part of the inter-related set of goals in
order to get a comprehensive view of the plan for
sustainable development.

Learning and Learning Problems/
Tasks for Achieving the SDGs

The detailed analysis of the SDGs shows that edu-
cation in the 2030 Agenda for Sustainable Deve-
lopment is not restricted to the SDG4. Education
is specifically mentioned in the tasks of the five
goals: Health and Well-being (SDG3), Gender
Equality (SDG3J), Decent Work and Economic
Growth, Responsible Consumption & Production
(SDG12), Climate Change Mitigation (SDG13),
but also linked to almost all of the other SDGs in
one way or another.

SDG 4 [3] formulates three major requirements
for achieving the goal: education should be con-
tinuous, inclusive, and of high quality. We further
consider the implications of these requirements
and resulting features of educational processes,
primarily, teaching and learning.

Learning happens throughout our life: we master
cognitive skills, develop our attitudes and acquire
new behavioral skills in the course of everyday
life. Learning cannot be limited to a certain pe-
riod of time, it is a continuous process, since the
information environment is constantly changing
by generating, receiving, processing, restructu-
ring information, archiving, reusing and deleting it
[9]. Therefore, lifelong learning is a proper way to
address these changes, so formal education should
be reconsidered to prepare the learners for further
learning, and new forms of learning and training
should be developed.

As noted above, in a sustainable society, educa-
tion should be of a qualitatively new level. This is
understood as the correspondence of the charac-
teristics of the process and the learning outcomes
to the needs of the learner in the digital age. In a
review of quality assessment processes for online

ISSN 2706-8145, Control systems and computers, 2020, N° 5 5



V.1. Grytsenko, S.P. Kudriavtseva, K. M. Synytsya

and distance learning institutions [10], it is recom-
mended to use a systemic approach to ensure qua-
lity and consider learning outcomes as the main
measure of quality. Studies [11, 12] have shown
that barriers to quality education are still too high
for many learners, and that more efforts are needed
to develop quality standards that address design,
development and implementation of educational
programs, especially those delivered using hybrid,
blended and online modes.

Inclusive education is understood as a process of
education and upbringing in which the entire so-
ciety is included through its individuals aiming at
providing the necessary special support. Inclusive-
ness is achieved through the process of addressing
individual learner's needs and as a social model,
envisages that the learning system changes for the
sake of the learner (and not the vice versa). The
goal of inclusion (as opposed to integration) is the
formation of a learning and developing environ-
ment for learners. A simple example could be seen
in a BYOD (bring your own device) approach [13]
when the learning content and process is arranged
around learners' mobile devices.

It is important to note that there is a close rela-
tionship between all three imperatives for to ESD
(lifelong learning, quality and inclusiveness) as well
as the mechanisms for their implementation as il-
lustrated by the following example.

One of the specific learning objective for SDG 4
“Quality education” may be formulated as fol-
lows: “The learner is aware of the important role of
education and lifelong learning for all as the main
factors of sustainable development that contribute
to improving people's lives”. Instead of reading
the learning material, a learner could conduct a
case study on lifelong learning for all., thus, con-
tributing to the development of the systemic thin-
king competence. As a key competence, systemic
thinking facilitates understanding the complexity
of problems and the way their solution will assist on
the path to a sustainable society.

As demonstrated by the example, the learning
process takes place in three domains: cognitive, af-
fective and psychomotor [14], and includes several
levels overarching a range from basic, superficial
assimilation to more complex, deeper learning.

The cognitive domain includes the development
of mental skills and knowledge acquisition related
to information processing, knowledge application,
problem solving, and research, as well as the abili-
ty to integrate different elements or concepts and
come up with judgments about the importance of
concepts. The affective area includes our feelings,
emotions, and relationships. The psychomotor
area includes the use of motor skills and their co-
ordination.

Usually learning is considered as pertained to
the intellectual functions and cognition, whereas
physical skills are considered a subject of training.
Here we emphasize on learning as a general term
for acquisition and enhancing knowledge, cognitive
and physical skills, attitudes, believes, and beha-
vior. Considering learning from a problem-solving
perspective, learning is a process aimed at solving a
learning problem, which is formulated in terms of
attaining a learning goal. In a context of learning,
a teacher and a learner interact with each other to
solve a learning problem. The methodological basis
of the approach to analyze this interaction is rep-
resentation of participants as problem-solving sys-
tems endowed with a certain structure and working
according to certain rules [15].

ESD is the foundation for building key inter-
disciplinary sustainable development competen-
cies relevant to the achievement of all SDGs. In
addition, ESD can contribute to the development
of specific knowledge, skills and competencies re-
quired in order to achieve specific SDGs. Specific
learning objectives focused on achieving SDG 4
can be grouped as follows: learning-cognitive, so-
cio-emotional and behavioral [6].

Learning — cognitive problems include building
the knowledge and cognitive skills needed to better
understand SDG 4 and its challenges. Socio-emo-
tional learning problems include the development
of social skills that enable learners to interact, ne-
gotiate, justify, reach the agreement and exchange
information. This also includes the formation of
introspection skills, values, attitudes, and aspira-
tions that will contribute to the self-development of
the learner. Behavioral problems are focused at the
formation of the activity competences. Examples
of different types of learning problems (learning-
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cognitive, socio-emotional, behavioral) for develo-
ping the key interdisciplinary competencies ac-
cording to the particular SDG 4 requirements are
given in the Table.

Digital Technologies and Learning
Environment for ESD

Education is a driving force for sustainable de-
velopment, which will be successful only if the
opportunities to develop critical thinking, inde-
pendence of judgment and the ability to conduct
debate brought by the digital revolution [16] will be
fully employed. The development of technologies
imitating various aspects of artificial intelligence
related to human abilities to summarize informa-
tion, recognize objects, identify emotions can lead
to cardinal changes in the field of education. The
use of holography, instant transcription, voice and
gesture recognition, identification of attention,
mood or tone of a message are just some examples
of technologies that have a great potential for en-
hancing virtual and augmented reality for educa-
tion. Introduction of digital technologies into the
educational system brings complex changes to the
pedagogical, methodological, and technologi-
cal approaches and the culture of learning as a
whole [17].

Provision of comprehensive and equitable quality
education and lifelong learning for all is associated,
first of all, with the use of approaches to education
based on the open educational resources (OER)
[18], new opportunities for dialogue, perception
and information processing. Modern digital tech-
nologies, OER and global computer networks are
becoming powerful tools for accessing information
from any corner of the world. At the same time, di-
versity and continuity is viewed not only as a promi-
sing trend, but also as a condition for achieving
a new quality of education. The main idea is that
lifelong learning becomes a fundamental principle
of the educational system, that is manifested in
an open environment, comprising an educational
informational, professional, and entertaining ele-
ments. This change from prescriptive teaching and
learning procedures to ubiquitous learning has led
to the emergence of innovative platforms for sup-

porting learning activities and entailed; changes in
approaches, organization, models, methods and
technologies of learning [17].

Traditional learning environments are special-
ly created for processing of learning tasks. They
are considered as containers, therefore all their
content is known, accounted, and prepared for
consumption. This model does not of the modern
world, and will be inevitably substituted by open
eco-systems models, evolving through a chain
of transformations, stimulated by socio-econo-
mic conditions that set new goals for education.
Building upon ubiquitous “any time, anywhere”
learning, open learning environments can be
illustrated by home-based learning, massive open
online courses (MOOCs) [19], social learning —
from friends, family and colleagues, study of the
nature changing both the knowledge and atti-
tude towards it, personal learning environments,
formed according to the needs and preferences of
a particular person, as well as high-tech environ-
ments of virtual and augmented reality [20].

Dialogue is arguably one of the most important
components of any learning. Moreover, dialogue is
often understood as a general requirement leading
to an improvement in the quality of education. The
well-known formula of Vygotsky L.S. [21] “learning
is ahead of development” only in recent years has
begun to gain meaning in digital didactics inherent
in the concept of lifelong learning. Developing a
dialogue structure and understanding the behavior
of learners in the process of online communication
requires consideration of two aspects: interaction
with OER and interpersonal interaction. Studies
show [22] that interaction with OER is not enough
to achieve a set of ESD learning goals, as targeted
feedback is needed to teach the learners how to
analyze, synthesize and evaluate the information
received. Interpersonal interaction while solving
a problem in a group has a number of advanta-
ges, such as learning about other approaches and
methods, dividing the problem into parts and ob-
taining the solution faster, acquiring management
and teamwork skills. Therefore, many learners
are motivated to work by other learners, especial-
ly when solving joint problems. As the SDGs are
achieved, the problems being solved by the learner
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become more complicated, since ESD is a pro-
cess of continuous learning, the result of which is
the ability to envision the consequences, predict
the future and look ahead. To implement lear-
ning activities within the framework of achieving
the SDGs (as opposed to traditional learning), an
open environment needs the instruments for sol-
ving learning problems aimed at developing critical
and creative thinking, the ability to solve problems,
analyze, make decisions, learn something together,
develop sociability. Since the description of the
functioning of two dissimilar parts of the environ-
ment — "social" and "technical" is based on the
concept of a problem, the approach based on the
problem theory [15] can be used as a conceptual
basis for description of dialogue interaction within
ESD. The methodological prerequisite for the use
of the problem theory was the idea of identifying
basic learning task models for interactions within
an open environment.

Dialogue Interaction Tasks in the
ESD Support Environment

We further will consider a special type of interaction,
a dialogue interaction, a process of exchanging mes-
sages between two or more subjects, caused by their
need for sequential or parallel execution of some ac-
tions to achieve the joint solution of a learning prob-
lem. Dialogue interaction while solving the learning
problem implies the existence of:

= objectives of interaction between the partici-
pants of problem-solving process which initially
might be not in full concordance;

= activity of all participants focused on achieving
SDG 4 and manifested through the change of a lead
(interaction control) or distribution of routine and
non-routine actions among all the participants;

= mutual understanding concerning the actions
the participants perform and decisions they make;

= enhancement of knowledge and skills of one
participant through the assimilation of knowledge
and skills of another.

Considering problem solving in an open envi-
ronment, both a learner and environment as his/
her partner expand their capabilities by performing
a variety of actions associated with problem sol-

ving. Particular tasks delegated to the partners cor-
respond to certain objectives. The methodological
basis for constructing dialogue interaction task mo-
dels is to consider this interaction as a process of col-
laborative solution of one problem by two (or more)
problem solving systems PSSJ, and PSS. In this case,
various types of (dialogue) interaction are presented
as procedures for solving certain classes of problems.

Learning and Teaching Tasks. Let the en-
vironment (problem solving system PSS) is able
to solve N sets of tasks and PSS, (another problem
solving system, a learner) seeks to solve a task from
this set, using PSS, which has certain instruments
(methods, algorithms, procedures) for solving the
task. The purpose of the interaction between them
isto give the learner an opportunity to develop con-
cepts, think critically, apply and evaluate what has
been learned using the instruments and experience
that is relevant to solving the task. Let PSS, — a
partner model of the PSS, available for the PSS}.
PSS;’k, is a model of the PSS, which is available for
the PSS, within the K-th subject area (achievement
of the SDG4) and includes knowledge about the
means of interaction task (/7)) solving. PSS;,k —
knowledge of the PSSI about its own mechanisms
for solving the /T,. LQ is the interaction objective
which is available for the PSSj (to transfer the task to
the partner for solution, to solve it by joint efforts, to
improve its own knowledge and skills by itself or by
knowledge and skills of a partner, etc.).

Then, by the problem of dialogue interaction in
the process of solving the learning task from group
N, focused on achieving the SDG 4, we mean a
set IT, = {B,B,,. B, PSS, }, where B={K,PSS; }
B, ={K,,.PSS;,, PSS;, < PSS; }; B, ={K, .LO, }

Each system in the process of goal-setting for
solving the IT, should:

1) form an adequate current representation of an
open environment, i.e. K.

2) have a model of the subject area K ;

3) have information about itself, about its own
properties and capabilities, i.e. have a PSS}, model,

4) have a learning management procedure;

5) be able to distribute the functions for the im-
plementation of the learning procedure among all
participants in the learning (e.g., in case of learning
community);

*
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Table. Examples of learning tasks for achieving SDG 4

Task types
Kind of learning

Lifelong earning

Quality

Inclusive

Learning-cognitive

Assemble resources on lifelong
learning technologies. Explain
what knowledge is required for
lifelong learning implementa-
tion. Build verbal lifelong learning
models.Choose the best examples
to help you understand the con-
cept of lifelong learning.

Explain your understanding of
the key principles underlying
the Quality Learning program.
Analyze the relationship bet-
ween quality learning and sus-
tainable development goals.

Suggest some models to
achieve quality learning. Se-
lect the most efficient way to
implement the above model.

Describe your understan-
ding of the principles of
inclusive learning. Analyze
various facts and opinions
about inclusive learning in
the experts' reasoning. Crea-
te a plan to achieve gender
equality in some area (for
example, education). Exp-
lain why your approach to
solving the problem of in-
clusive learning will work.

Social-emotional

After watching the lecture, as-
sess and describe the educational
needs to achieve the SDGs
Actively participating in group
discussion, propose a plan for ful-
filling the needs in harmony with
interests, abilities, and beliefs.
Share your ideas about recruiting
skilled people to better meet the
needs of your community.
Working in a team, discuss, refine,
and reconcile the needs and ob-
jectives.

As you observe the growth and
change in the nature of infor-
mation and knowledge, de-
scribe your feelings about the
relevance of quality learning.
Present and discuss training
programs in ESD for different
stakeholders (teachers, edu-
cational leaders and manage-
ment).

Describe how you value quali-
ty learning for improving the
quality of your life.

Suggest a plan to improve
team-building and collabo-
rative skills through a goal-
oriented activity (e.g. startup
proposal writing) Reconsider
your judgment and change the
way you achieve the results in
light of new circumstances.

Provide examples suppor-
ting the feasibility of inclu-
sive education.

During group discussions,
present a broad approach
to inclusiveness, equity and
gender equality.

Evaluate someone's aware-
ness of the fact that indivi-
duals should be appreciated
independently on their abili-
ties and achievements.

In discussion, offer recom-
mendations for ensuring
more equitable access to
some levels of education and
training.

Demonstrate that everyone
has a right to communicate
and to be heard.

Behavioral

Choose an environment in which
EDS tasks will be addressed based
on your knowledge of lifelong
learning.

Following the instructions, create
a lifelong learning model.
Implement a learning process ac-
cording to the model using selec-
ted technologies.

Create new models according to a
new situation or new task.

Create a presentation showing
examples of quality learning.
Extend your lifelong learning
experience to different areas.
Show communication skills in
conflict resolution that can be
used in professional fields to
achieve quality learning.

Focus on acquiring competen-
cies and achieving relevance
for quality learning.

Build a structure or pattern
from various elements of di-
versity that enhances some
aspects of a person's life
Apply what you have learned
to new situations in the
workplace.

Modify the instructions to
suit the needs of the stu-
dents.

Motivate a learner to per-
form the planned exercises.
Adjust the learning environ-
ment for the needs of a par-
ticular learner.
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6) be able to interact for the implementation of
various procedures;

7) select or create resources to achieve the SDG

8) assess the degree of achievement of the SDG
and the effectiveness of progress towards the imple-
mentation of the model of the required state of the
subject area (K ).

Within the framework of the problem approach,
the construction of a dialogue interaction task
model includes the development of a learning
management procedure and a description of the
learning control actions.

Since the solution of the problems of sear-
ching and analyzing information, improving
knowledge, jointly solving, providing access to
resources is necessarily present when solving the
problems of teaching and learning, we will further
consider the models for solving these problems
within the framework of achieving the SDG 4.

According to the 7th condition, the implemen-
tation of dialogue interaction requires the avai-
lability of instruments to ensure effective teaching
and learning of partners.

Each task solved by a system is defined as a triplet
T= (K K., K ), where K" is a model of the problem
domain, namely, K* = ({4}, {o}.{R}.{4}), {4} —
a set of learning objects; {w} — set of operations
on {4}; {R} — set of relations on {4}; K — model
of the required state of the problem domain K;
K — current state of the problem domain. Chan-
ging the current state of K_to the required K is
called a procedure for solving the task 7.

A procedure for solving the problem may in-
clude operations of both the first and second type
[15]. Operations of the first type affect the original
data and transform them into a result (change the
objects of the subject area).

Operations of the second type control the appli-
cation of the operation of the first type (they do not
directly affect the data).

A program Q" is a model of a procedure for
solving the task, which contains only descriptions
of operations of the first type. Operations of the se-
cond type are intended for the programs formation
using models of operations { @ }.

Since interaction in the environment can be
represented in the form of procedures for solving

various kinds of problems, we will consider lear-
ning as a procedure for solving a cognitive problem
and the associated control problem. According to
[15], the learning task is a pair of tasks <CT, AT>,
where CT is a cognitive task, and AT is an assess-
ment task, the solution of which gives an answer to
the question "whether the objective (goal) has been
achieved in some parameters." In our case, the CT
has a complex structure and includes an imperative
with or without information search and analysis, or
is solved jointly by PSS} (learner) and some social
environment (community, society).

Let us expand the concept of a cognitive task,
given in [15], by including skills of PSS in the sub-
ject of the cognitive task, i.e. components from the
sets of operations {o } = {8} U { ®} and procedures
{Z}={e}u{Q}, where:

9 — intelligent operator of the second type,

® — routine operator of the first type,

i@— procedure of the second type,

Q— procedure of the first type.

Skills and knowledge of the second type is an im-
portant component of general education whereas
skills of the first type (editing, searching, and distri-
bution of materials) is a component of professional
specialization.

The Main Types of Training Procedures for Interac-
tion Tasks in Achieving SDG 4. Let us assume that
PSSJ. (the learner) can solve the task 7, involving to
this solution another solving system PSS, (an open
environment). To do this, PSS} must determine its
own capabilities and the capabilities of a partner
in solving the task 7, the goal of attracting PSS,
to the solution P, i.e. the goal of interaction with
PSS, The fulfillment of these conditions leads to
the expansion of the PSS/. (learner) of the compo-
nents 7. In this case, in the learning problem, the
role of 7 is played by the problem of learning or
self-learning, i.e. pair of tasks <CT, AT>. There-
fore, the solution of the learning task, as well as the
process of solving any interaction task, includes:
procedures for solving the set of learning tasks by
the learner {<CT, AT>}; a procedure of interaction
between the learner and the environment, aimed at
achieving the objectives of "obtaining new know-
ledge, skills and abilities."
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Considering the learning tasks focused on
achieving the SDG 4, it is necessary to highlight:

1. Teaching according to a pre-compiled trai-
ning program QF, the implementation of which
is completely entrusted to the learner, operating
with the learning objects available to him. In this
case, the components of the program Q~ (a set of
formulations {F;} of the task of learning, a set of
models {PSS;.} of states of the solving system PSS,
aset of relations {R } defined on the sets {PSS} and
{F;}) are formed in the process of performing the
procedure (adaptability), i.e. goal-setting related to
the achievement of SDG 4 is being carried out. This
makes it possible to form a C7, an A7 and a model
of the task that PSS} will solve, which opens up ad-
ditional opportunities for learning management.
The ability to generate a solution assumes that the
environment has operators of the second type {9 }
or a "meta-learning procedure” that ensures the
formation of a program Q". Such operators can be
operators of assessment and decision making, ope-
rators of forming a plan for solving a problem, ope-
rators of changing the model of the required state
of the subject of the problem being solved, etc.

2. Learning in the process of solving a prob-
lem. Let the learning task LT, be a subtask of
some task 7,, which is not a teaching task or
a learning task and is referred to PSS/.. In this
case, two kinds of the relationship between the
procedures for solving the learning task LT, and
the task 7, can be indicated:

a) the control procedure for learning Q. is
carried out before performing the procedure
Q, , of solving the task 7};

b) the components of the decision procedure
T= {LT,-,-’ T} are the set of tuples {r} such that
each mincludes one component of the procedure
Q,,and a component of the procedure P

Case a) corresponds to the educational
process "from the instruments of solution to
the task”, and case b) — to the learning in the
process of solving a task. If in the tuples {x},
at least one component from Zk,i precedes
the components Q. the process is called
learning "from tasks to means of solving
them", it motivates the learner to search for
the instruments and "extract" means of solu-

tion, by the formation of a social-emotional
task.

3. Interactive learning. Learning is interactive if
the goals L0, and LO, are achieved during managed
interaction and each of the participants performs at
least one of the operations of the second type. In
interactive learning, partners often change their in-
teraction management functions so that the learner
can formulate and solve the tasks independently.

The first type of learning procedures is typical for
learning with OER, the second — for adaptive lear-
ning systems and problem solving support systems,
the third — can be considered as lifelong learning.
Thus, it is shown that the solution of learning and
teaching tasks are crucial for achieving SDG 4, and
the teaching task is to form a personal environment
for performing the learning task. The latter, in turn,
needs to provide the following sets of tools:

= routine or executive operations of the first type
{ o}, for acquisition of specific experience by per-
forming actions and thus changing 7' towards 7.
These actions can be completing assignments, sol-
ving problems, viewing illustrations, reading,
watching videos or conducting experiments, and
most importantly, these actions could be discussed;

= intelligent operations of the second type { 9,}.
These meta-operations are needed to comprehend
and reflect on the mastered material. Learners get
an opportunity to analyze their knowledge, feelings
and impressions, to recognize problems that do not
have a prepared solution;

= procedures for solving a set of learning tasks
by the learners. After executing the operations, a
learner needs some general theory to explain the
facts and find patterns, to determine cause and ef-
fect, implications of the results. In this way, lear-
ners get the opportunity to incorporate their own
experience to form a systemic view, find an appli-
cation for the concepts and phenomena learned;

= procedures for interaction between the lear-
ner and environment aimed at achieving the goals
of G, and G, Application of the acquired know-
ledge and skills in a new situation, when partners
work together on the problems that have arisen to
achieve the goal and learn from each other. At the
same time, this stage is also a first step to a new
level of learning (development).
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Requirements to the Environment
for ESD Support

In the previous section, we considered the solution
of the learning/teaching and dialogue interaction
problems within an open learning environment
that are central to ESD.

Currently, technologies enable creating a vari-
ety of learning environments that can be a virtual
copy (a Digital Twin) of a traditional educational
organization, but can also differ significantly from
it. However, the use of technology alone does not
guarantee quality. Taking into account the basic
principles of ESD, the ESD support environment
should provide sources of new knowledge and in-
formation that meet the needs of various users,
should offer a wide range of digital technologies
for organizing users’ work and actually processing
structured information, presented in the form of
various media, and should meet the needs of users
in the development of their abilities to solve new
problems. Thus, such an environment should con-
tain a set of tools for an independent learner for
decision-making, informed choice and control of
the learning process, as well as assist him/her by
individually adapted advice and support. In addi-
tion, there should be tools for planning the learning
(what, when, why, how), scheduling the learning
sessions, tools for analysis and assessment, as well
as communication and dialogue interaction tools
for all of the above tasks.

As described above, a successful dialogue in-
teraction is possible in a situation when both part-
ners have a certain model of each other and some
common (similar) models of the problem, context,
and subject area. In addition, the participants of in-
teraction must understand and accept the roles —
their own and the partners' — in the process of in-
teraction.

When designing, choosing or using a learning en-
vironment, it is necessary to take into account (1) the
distribution of roles and associated problems, and (2)
the possibility of updating and developing the environ-
ment and its components. The first, in particular, con-
cerns the role of the Teacher, attention should be fo-
cused on the needs of the Learner, which are identified
and specified in the process of dialogue interaction.

The second premise is that the learning environ-
ment needs to be continuously evolving to support
lifelong learning. The objectives of ESD, in con-
trast to the classical (retrospective) learning, are
aimed primarily at preparing for new situations,
conditions, methods, technologies; at recognizing
and formulating new tasks; at the development and
integration of their solutions.

In ESD, the teacher's job is not to directly trans-
fer knowledge to the learner, but rather to organize
and use a functionally rich learning environment
facilitating learning, scaffolding, communication
with experts (teachers) and peers, which will em-
power learners to develop concepts, think critically,
apply and evaluate what they have learned by pro-
viding instruments and learning experience assis-
ting in achieving individual learning and teaching
goals.

Within the framework of this environment we
further indicate groups of information objects (en-
tities) which need to be supported by technologies
for achieving a qualitatively new approach to lear-
ning — ESD. Among them, we highlight:

Learning and Teaching Objectives. In the tradi-
tional curriculum, the educational goals and the
means of achieving them are set in advance, there-
fore, the coordination of learning and teaching ob-
jectives is reduced to the learner's choice of the ob-
jectives from the list. When considering the problem
of learning in the framework of ESD, it is necessary
to envisage a variety of possible objectives and un-
derstand the goals of the learner to determine the
educational content and select adequate learning
strategies supported by certain teaching methods.
Understanding the goals of each learner enable
planning of the optimal learning path for each in-
dividual by choosing the learning content in the
required volume using examples and explanations
from the area close to the learner, choosing the ap-
propriate types of learning activities, presentation
methods, as well as using other types of adaptation
[23] based on the knowledge of the characteristics
of the learners and the problems they solve or the
tasks they perform.

Information About the Learners. Besides the
learning objectives, information about the learner,
his knowledge, skills, and preferences is needed for
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the effective organization of his learning process.
Educational programs intended for wide coverage
of the users — mass-scale education — ignored
individual differences being oriented at the “ave-
rage” learner. With the development of the techni-
cal capabilities of individualization of the learning
process and research in the field of the student's
educational preferences (styles and strategies of
learning, the use of certain technologies and media,
the duration and frequency of training sessions),
technologies appear that provide a certain degree
of individualization of learning through the use of
the model [24], reflecting the characteristics of the
student. In an ESD context, it is important to pro-
vide access to information about the learner for all
learning technologies that he uses, as well as to en-
sure that this information is updated and, based on
it, the learner's model is improved. Changes in the
characteristics of learners in the digital era must be
taken into account in the formation of educational
resources, namely: the need for highly interac-
tive courses, the availability of digital educational
material in multiple formats, its structuring in the
form of micro-lessons and small modules (as op-
posed to long-term programs and lecture courses),
the possibility of choosing modules, meeting indi-
vidual needs, obtaining assistance in solving their
practical problems.

Available Resources. Modern education is im-
possible without a variety of resources — educa-
tional (textbooks, curriculum, distance courses),
technical (equipment, specialized technologies,
software), information (recommended literature,
various data sources), communication (interaction
and collaboration technologies, support services).
Access to learning experience has been expanded
by offering a variety of digital sources, making it
easier to create, combine and share multimedia,
constructing virtual environments and interac-
tive models, and facilitating enhancement of digi-
tal skills. The learners obtained more freedom in
choosing both the curriculum and the resources
for its study. At the same time, they are facing new
tasks to evaluate resources available for their expe-
rience level and make decisions regarding the qua-
lity of the proposed resources and correspondence
to their expectations and needs. From an ESD

perspective, learners must learn to work in an open
information environment, so it is especially impor-
tant to develop general skills such as analyzing and
evaluating information, knowledge management,
problem solving and decision making. Intelligent
technologies of filtering and searching for resources
and sources of information in accordance with the
characteristics of learners can contribute to solving
the problem of learning in an open environment,
such as technologies based on web-mining, case-
based reasoning, intelligent agents, that are able to
make personalized recommendations [25].

Criteria and Evaluation. In a traditional learning
environment, the behavior of students directly de-
pends on assessment criteria, e.g. how the achieve-
ment of the learning objectives will be assessed
when solving the learning problem. Assessment
strategies, the type and format of assessment affect
students' motivation and their mastery of the ma-
terial, such as, the priority of comprehension over
memorization, a conceptual understanding rather
than fragmented knowledge, development of prob-
lem solving skills using the acquired knowledge.
The digital toolkit for assessing learning outcomes is
constantly evolving, allowing expanding the range
and improving the quality of assessment. It is pos-
sible to assess not only knowledge or attitude, but
also skills and competencies of learners, and inte-
grate assessment elements into digital educational
content. In the context of ESD, the learners often
have to make their own decisions regarding the cri-
teria for assessing their achievement of the learning
objectives, in accordance with which the evaluation
strategies should be formed. In addition to asses-
sing their own achievements, the learners must be
able to form criteria for evaluating the quality and
relevance of educational, informational and, to a
certain extent, other resources.

Activities for Learning Support. Activity, in con-
trast to passive consumption, is the basis of lear-
ning. A successful choice of the learners’ activities
maintains interest in learning, promotes deeper
understanding and strong memorization. In an
ESD context, learning activities, rather than infor-
mation, influence learning outcomes, encouraging
learners to go beyond their current level of know-
ledge and practice to achieve deeper understan-
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ding or higher levels of competence. Various types of
educational activities are implemented in a vari-
ety of digital environments, including virtual lear-
ning environments [26]. Support for the individual
learning activity can also be implemented in an
open environment, by technologies and partici-
pants, including support for the problems of con-
tent choice, planning and scheduling, assessment
and evaluation, monitoring and management.
Formation of a personal learning environment, in-
dividual choice of a platform for its implementa-
tion and interaction technologies is a step towards
lifelong learning providing some "continuity" of
learning services and integrating learning and
training with other (e.g., professional) tasks. This
list indicates major requirements to the learning
environment arising from the ESD objectives and
outlines the transformations needed to meet these
requirements. Besides technological and didactical
changes, the culture of the learning environment,
understood as the dominant values and beliefs that
influence decision-making [20], will evolve to em-
brace ideas of equity, respect, tolerance, privacy,
ethics and global responsibility. In general, ESD's
open environment is designed to help learners de-
velop understanding of and attitude towards lear-
ning in a society where knowledge is constantly
evolving and learners' competencies are constantly
increasing.

Conclusion

Addressing the sustainability targets set out in the
SDGs requires significant changes in society, in-
cluding knowledge, practical skills, attitudes and
behaviors, to engage its members in the sustainable
development process.

REFERENCES

Therefore, education becomes the most im-
portant factor in sustainable development. The
research results show that education should be
considered as both an independent goal (SDG4)
and a means for achieving all the SDGs thus
leading to reconsideration of the learning tasks.

The learner within ESD framework needs to
develop skills for independent search and critical
assessment of information, participation in plan-
ning and management of one's own learning, as
well as skills for interaction and communication
with other actors in the process of solving new
problems.

Mastering of these and other meta-skills is im-
plemented through specific learning procedures.
Consideration of tasks associated with ESD lear-
ning processes enables identification of objects
and operations as components of these proce-
dures which need to be supported by an open
learning environment.

A personal learning environment which is able
to adapt to the individual needs of the learner
and to evolve over time by incorporating emer-
gingtechnologies forintelligent processing, evalu-
ation and visualization of information can play a
role of a learning partner in the development of
learners' key competencies in the field of sustain-
able development necessary to achieve any of the
SDGs.

A learning environment for ESD support will
integrate a range of digital technologies and mo-
dern didactics, knowledge structuring and pre-
sentation mechanisms, address social and organi-
zational issues to transform the society and help
people develop knowledge, skills, and behaviors
needed for sustainable development.

1. UNESCO General Conference, 40th, 2019, Approved programme and budget 2020-2021: second biennium of the 2018-
2021 quadrennium, Major Programme Education, p.21-58.

2. Education 2030: Incheon Declaration and Framework for Action for the implementation of Sustainable Develop-
ment Goal 4. Programme and meeting document, 2016, 86p. Available at: https://unesdoc.unesco.org/ark:/48223/
pf0000245656

3. SDG 4: Education: Global Education Monitoring Report, Available at: https://en.unesco.org/gem-report/sdg-goal-4

4. Faure, E. 2013 Learning to be. The world of education today and tomorrow. Report of the International Commission on
the Development of Education, UNESCO, Paris, 2nd ed., 314 p.

5. Delors, J. et al. 1996. Learning: The treasure within. UNESCO, Paris. 266 p.

14 ISSN 2706-8145, CcreMH KepyBaHHA Ta komn'totrepH, 2020, N° 5



Learning Task Models in the Context of Education for Sustainable Development

6. Education for Sustainable Development Goals - Learning Objectives, UNESCO, 2017, 62 p. Available at: https://unes-
doc.unesco.org/ark:/48223/pf0000247444.page=23

7. Bostr m, M., Andersson, E., Berg, M., et al 2018. Conditions for transformative learning for sustainable development: A
theoretical review and approach. Sustainability, 10(12), p.4479. 21 p doi:10.3390/su10124479

8. Wals, A.E.J. & F. Lenglet, 2016 Sustainability citizens: collaborative and disruptive social learning. In: R. Horne, J. Fien,
B.B. Beza & A. Nelson (Eds.) Sustainability Citizenship in Cities: Theory and Practice. London: Earthscan, pp. 52-66.

9. Synytsya K.M., 2017. E-Learning Models Analysis for Lifelong Learning, Cybernetics and Computer Engineering, No 4
(190) pp. 19-32. DOI: https://doi.org/10.15407/kvt190.04.019

10. Jung, 1., Latchem C., 2012 Quality Assurance and Accreditation in Distance Education and e-Learning Models, Policies
and Research, 310p.

11. Frydenberg, J. 2002 Quality standards in eLearning: A matrix of analysis. The International Review of Research in Open
and Distributed Learning, 3, (2).

12. Ceobanu, C., Roxana C., and Asandului L. 2009 A theoretical framework for quality indicators in elearning. Turkish On-
line Journal of Distance Education 10, no.4: pp. 126-135.

13. Afreen R. 2014 Bring your own device (BYOD) in higher education: Opportunities and challenges. International Journal
of Emerging Trends & Technology in Computer Science. 3(1): pp.233-236.

14. Hoque, M. E. 2016 Three domains of learning: cognitive, affective and psychomotor. The Journal of EFL Education and
Research 2 (2), pp. 45-52

15. Dovgyallo A.M. 1981. Dialogue between the user and the computer. Basics of design and implementation, Kyiv, Naukova
Dumka, 231p. (In Russian)

16. Leal Filho, W., Mifsud, M. and Pace, P. eds., 2018. Handbook of lifelong learning for sustainable development. Springer
International Publishing, 376

17. Gritsenko V.1., Manako, A.F., Synytsya, K. M. 2018, E-Transformation in Learning, Control Systems and Computers,
Issue 1 (273), pp. 3-15. (In Russian)

18. Mishra, S., 2017. Open educational resources: removing barriers from within. Distance education 38 (3) pp. 369-380.

19. Pilli, O., & Admiraal, W. 2016 A Taxonomy of Massive Open Online Courses, Contemporary Educational technology,
7(3), pp.223-240.

20. Bates A.W., Teaching in a Digital Age. Guidelines for teaching and learning, 2nd Edition, Available at: https://press-
books.bccampus.ca/teachinginadigitalagev2/

21.Clar, M., 2017. How instruction influences conceptual development: Vygotsky's theory revisited. Educational Psycholo-
gist, 52(1), pp.50-62.

22. Rallis, S.F., and Rossman G.B. 2000, Dialogue for learning: Evaluator as critical friend. New Directions for Evaluation
2000, no. 86. pp. 81-92.

23. Normadhi, N.B.A., Shuib, L., Nasir, H N.M., Bimba, A., Idris, N. and Balakrishnan, V., 2019. Identification of personal
traits in adaptive learning environment: Systematic literature review. Computers & Education, 130, pp.168-190.

24. Kay, J. and Kummerfeld, B., 2019. From data to personal user models for life-long, life-wide learners. British Journal of
Educational Technology, 50(6), pp.2871-2884.

25. Tarus, J., Niu, Z. and Khadidja, B., 2017. E-learning recommender system based on collaborative filtering and ontology.
International Journal of Computer and Information Engineering, 11(2), pp.256-261.

26. Dabbagh, N. and Castaneda, L., 2020. The PLE as a framework for developing agency in lifelong learning. Educational
Technology Research and Development, 68(6), pp.3041-3055.

Received 25.10.2020

ISSN 2706-8145, Control systems and computers, 2020, N¢ 5 15



V.1. Grytsenko, S.P. Kudriavtseva, K. M. Synytsya

B.I. Ipuyenxo, unen-kopecnonneHT HAH Ykpainu, nupekrop, MixnHapogHuii
HayKOBO-HaBYaJIbHUI LIEHTpP iHDopMalliiiHux TexHooriit Ta cucteMm HAH ta MOH VYkpainu,
03187, M. Kuis, nmpocn. Akanemika [ymkoBa, 40, YkpaiHa,

vig@irtc.org.ua

C.II. Kyopsisyesa, KaHTUIAT TEXHIYHUX HAYK, TIPOBITHUI HAYKOBUI CITiIBPOOITHUK,
MixHaponHUiT HAYyKOBO-HaBYATBHUN IEHTP iHbopMaIiitHuX TexHoorii Ta cucteM HAH ta MOH Yxpainu,
03187, m. Kuis, mpocn. Akanemika [rymkoBsa, 40, Ykpaina,

sveta@irtc.org.ua

K.M. Cunuys, KanauaaT TEXHIYHUX HAyK, CTapLIUil HAYyKOBUI CITiBPOOITHUK,

3aCTYIIHUK IMPEKTOPA 3 HAYKOBOi po00TH, MiXXHapoIHWI HAYKOBO-HABYAJIbHUU LIEHTP
iHpopmartiitnux Texrooriit Ta cuctem HAH ta MOH VYkpaiau,

03187, m. Kuis, mpocn. Akanemika [rymkoBsa, 40, Ykpaina,

ksynytsya@irtc.org.ua

SAJAYHI MOJEJII B KOHTEKCTI OCBITHU
SAJIA CTAJIOI'O PO3BUTKY

Beryn. KoHuentiist ctanoro po3BuTKy € ocHoBoto npuiiHsiToi KDHECKO rno6anbHoi nporpaMu, B siKiii 0cO0MBY yBary
MPUIIJIEHO OCBITI SIK 3ac00y (GOPMYBaHHS KOMITETEHLIi, HEOOXIZHMX JJIsI JOCSITHEHHSI KOHKPETHMX LIiJIeil CTajJoro po3-
BuTKy (LICP). OcBita 3 MeTo10 ctajoro po3sutky (OCP) 3acHoBaHa Ha peai3allii KOHLEILiT 6e3mepepBHOTO, SIKICHOTO
Ta iHKJII03MBHOIO HaBUAHHSI, 1110 Mepeadayae CTBOPEHHs YMOB [UIsl HABUAHHSI i PO3BUTKY KOXHOTO Yj€Ha CyCHilbCTBa,
MOXJTUBICTh MPUAOAHHS HUM KOMIIETEHIIilf, HEOOXIMHMX Yy CYCITITBCTBI 3HAaHb. 3a0e3ITeUeHHs SIKiCHUX MOXJTUBOCTEN
HAaBYaHHS NMPOTATOM YChOTO XUTTS IJIS BCiX YUHIB Ha BCiX PiBHSIX i Y BCiX OCBITHiX CIiJIbHOTaX € OCHOBOIO AJIS MOJIiMIIEeH-
HSI KWUTTSI TIO[EH i CTaloro po3BUTKY. 3MicT i 3acoou peanizauii OCP MatoTh CyTTEBI BiiMiHHOCTI, 3yMOBJIEH] cOLliaibHO-
€KOHOMIYHMMU YMOBaMU, YKJIAJOM i piBHEM TEXHOJIOT{YHOTO PO3BUTKY KpaiH i perioHiB, TOMY BaXJIMBUM i aKTYaJIbHUM €
aHani3 ocoonuBocTteit OCP i xapakTepuCcTUK OCBITHBOIO cepeaoBuIna Iist miaTpuMku OYP.

MeTta cTarTi — NpoaHaizyBaTH, SIKUM YMHOM iJ1eT CTaJIoro po3BUTKY MOXYTb OYyTH iHKOPIOpOBaHi B 3MiCT i npouec
HaBYaHHSI [UITXOM iHTeTpaIlii MeToiB LM POBOi AMTAKTUKY, CTPYKTYPYBAaHHS 3HAHB i TU(MPOBUX TEXHOJOTii1. Bukopuc-
TOBYIOUHM 3aJa9HUI TiAXiI, TTOKa3aTH, 110 BU3HAYaIbHUM It mocsirHeHHsT LICP € pitnenHs 3amay HaBYaHHS, BUBYaHHS i
[1iaJloroBoi B3aEMOIi y BiIKpMTOMY cepeaoBUILLi, (DYHKIIIOHYBaHHSI SIKOTO CIIPSIMOBAHO Ha PO3LLIMPEHHS AOCTYMy A0 0e3-
MEePEPBHOIO, IKiCHOTO i iHKJIFO3UBHOTO HaBYaHHSI.

Meromu. CucTeMHMI MiAXia, Teopis 3aga4, 3a0aYHUI TTiaXi.

Pesyabratu. [1okazaHo, SIKUM YMHOM OE3MNepepBHE HaBUYAHHSI, SIK OCHOBA peaJslizalii OCBiTH B iHTEpecax CTajoro po3-
Butky (OCP), i mocTym 10 3HaHB B eMOXY HUMPOBUX TEXHOJIOTiHt MOXYTh ciipusiTi ocsirHeHHIo LICP. locmimkeHo 0co6-
JINBOCTI 3aBIaHb HAaBYAHHS, BABYAHHS i IiasoroBoi B3aeMoii st nocsirHeHHs LICP B ociti, chopmynboBaHo BinmoBinHi
3amavyHi moaeni. OnucaHo BUMOTH 10 PYHKIIiOHANY i TEXHOIOTi i1 POpMYyBaHHS BiIKPUTOTO CEPEAOBHMILA, B3AEMOIis yUHSI
3 IKMM JIO3BOJISIE IOCSTTU TTOCTABJIEHUX 1IiJIeil MpU BUPillleHHi 3aBAaHb HaBYaHHS B pamkax OCP.

BucHoBku. Pe3yibTaTy MpoBeAeHOro AOCiIKEHHS MOKa3yIOTh, 1110 OCBiTa — 11€ OMIHOYACHO CaMOCTiliHa MeTa i 3acid
st nocsirHeHHst Beix LICP. BoHa € He TiJibKM HEBiI'€MHOI0 YACTUHOIO, a i KJIIOUOBUM (PAKTOPOM CTaJIOr0 PO3BUTKY 3
TOUKHM 30py HocsarHeHHs LICP, mo BuMarae po3risiny 3aBoaHb HABYAHHS, BIIMiHHUX Bill TpaguliiHX. BuHuKae morpeda
y opMyBaHHI HABUYOK CAMOCTIfHOTO TIOIIYKY i KPUTUYHOI OL[iHKM iH(OpMallii, yJacTi B TUIaHYBaHHI Ta YIpaBIiHHI
CBOIM HaBYAHHSIM, a TAaKOX 3[aTHOCTI [0 B3a€EMO/ii B MPOLECI BUPiLIEHHS HOBUX 3aBAaHb. BupilieHHs wiei HOBOT 3a-
Javi MOB'sI3aHO 3 HABYAJIbHUMU MPOIIEAYPAMHM, BIUIMB SIKUX ITOCUJTIOETHCS TIPH MiaIOTOBIil B3a€EMOIl yYHS i BIIKpHUTOTO
HaByaJibHOTO cepeaoBuiia. [Ipu iboMy 3a1aya HaBYaHHS BUCTYTIA€E SIK 3aCi0 CTBOPEHHSI 0COOMCTOrO CepeloBUIIIA LIS BU-
KOHAHHS 3a/1a4i BUBYAHHSI, 110 CIIPUSIE PO3BUTKY B YUHiB KJIIOUOBUX KOMMETEHLiH Y chepi CTanoro po3BUTKY, HEOOXiAHUX
IUTSI HOCATHEHHS Oymb-s1koi 3 LICP.

Karouoei cao6a: naguanns npomseom JCUmms, H08a 0C8iMHs napaduema, yupposi mexnono2ii UKAAOAHHS MA HABUAHHSA, YNl
CcMano2o po3suUmKy, yupposa oudaKkmuka, 0ceima 041 cmMano20 Po3sUMKY, HagualbHe cepedosuule.
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