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Resumo. O artigo identifica os pré-requisitos pedagégicos para o uso do sistema de ensino a distancia (EAD) para alunos no
ambiente educacional (as condi¢des pedagdgicas determinam os motivos da transicdo do sistema cldssico para o ensino a distancia;
os pré-requisitos sociais sdo expressos no desenvolvimento da sociedade e ciéncia pedagdgica, a necessidade de resolver os
problemas do préprio sistema educacional no ambiente educacional). Os autores também identificaram as especificidades da
aprendizagem do aluno no sistema de ensino a distancia no ambiente moderno de conhecimento intensivo (o foco do processo
educacional no desenvolvimento de habilidades de pesquisa, projeto e inovagdo). A pesquisa envolveu a elaboragio e
expetimentagio de um modelo pedagégico de educacio a distincia no ambiente educacional baseado em abordagens sistémicas,
sinérgicas, cibernéticas, orientadas para a personalidade e baseadas em competéncias. Este modelo inclui as seguintes componentes:
finalidades e objetivos de utilizacao; meios para alcanga-los; resultados e resultados das atividades, contetdo da atividade pedagégica,
tecnologias e recursos disponfveis. Os autores fundamentaram as etapas de modelagem de um sistema de ensino a distancia do
aluno no ambiente educacional (etapa de concepcio de um modelo pedagdgico de EAD, etapa de funcionamento da EAD (etapa
de informacio e suporte técnico, etapa de preenchimento da plataforma de EAD com conteddo educacional, a etapa de
implementagdo e desenvolvimento progressivo), a etapa de avaliagio dos resultados do EAD). O artigo define os critérios e
indicadores para avaliar o nivel de formagdo de competéncias dos alunos na modalidade de ensino a distincia no ambiente
educacional. Identifica e fundamenta as condi¢es pedagébgicas para implantacdo do sistema de ensino a distincia no ambiente
académico. O artigo também revela as condigdes pedagdgicas para a implementagdo do sistema de ensino a distincia no ambiente
educacional (foco do processo educacional na formagio de habilidades de atividades de pesquisa, projeto e inovagio; interagio com
patceiros externos e internos no processo de pesquisa , atividades de projeto e inovacio; disponibilidade de um sistema de
monitoramento dos resultados das atividades de projeto e inovacio em todas as etapas de sua implementacio) pode ser
implementado no ensino de alunos de setores intensivos em ciéncias em outras universidades. O artigo identifica os pré-requisitos
pedagdgicos para o uso do sistema de ensino a distancia (EAD) para alunos no ambiente educacional (as condi¢bes pedagogicas
determinam os motivos da transicio do sistema classico para o ensino a distancia; os pré-requisitos sociais sio expressos no
desenvolvimento da sociedade e ciéncia pedagdgica, a necessidade de resolver os problemas do proprio sistema educacional no
ambiente educacional). Os autores também identificaram as especificidades da aprendizagem do aluno no sistema de ensino a
distincia no ambiente moderno de conhecimento intensivo (o foco do processo educacional no desenvolvimento de habilid ades
de pesquisa, projeto e inovagdo). A pesquisa envolveu a elaboragio e experimentacdo de um modelo pedagdgico de educagio a
distancia no ambiente educacional baseado em abordagens sistémicas, sinérgicas, cibernéticas, orientadas para a personalidade e
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baseadas em competéncias. Este modelo inclui as seguintes componentes: finalidades e objetivos de utilizacio; meios pata alcanca-
g ¢ ¢
los; resultados e resultados das atividades, contetdo da atividade pedagdgica, tecnologias e recursos disponiveis. Os autores
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fundamentaram as etapas de modelagem de um sistema de ensino a distancia do aluno no ambiente educacional (etapa de concepcao
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de um modelo pedagégico de EAD, etapa de funcionamento da EAD (etapa de informacdo e suporte técnico, etapa de
¢
preenchimento da plataforma de EAD com conteado educacional, a etapa de implementagio e desenvolvimento progtessivo), a
etapa de avaliacdo dos resultados do EAD). O artigo define os critérios e indicadores para avaliar o nivel de formagio de
competéncias dos alunos na modalidade de ensino a distancia no ambiente educacional. Identifica e fundamenta as condi¢des
pedagdgicas para implantacio do sistema de ensino a distincia no ambiente académico. O artigo também revela as condigdes
pedagégicas para a implementagdo do sistema de ensino a distancia no ambiente educacional (foco do processo educacional na
formacao de habilidades de atividades de pesquisa, projeto e inovagio; interacio com parceiros externos e internos no processo de
pesquisa , atividades de projeto e inovacdo; disponibilidade de um sistema de monitoramento dos resultados das atividades de
projeto e inovagdo em todas as etapas de sua implementacdo) pode ser implementado no ensino de alunos de setores intensivos
em ciéncias em outras universidades .

Palavras-chave: Instituicio de Ensino Superior; Ensino a Distancia; Contetido Educacional; Avaliagio da Eficacia da
Aprendizagem

Abstract. The article identifies the pedagogical prerequisites for the use of distance learning (DL) system for students in the
educational environment (pedagogical conditions determine the reasons for the transition from the classical to the distance
education system; social prerequisites are expressed in the development of society and pedagogical science, the need to solve the
problems of the education system itself in the educational environment). The authors also identified the specifics of student
learning within the distance learning system in the modern knowledge-intensive environment (the focus of the educational process
on the development of research, project, and innovation skills). The research involved the elaboration and experimental testing of
a pedagogical model of distance learning in the educational environment based on systemic, synetgistic, cybernetic, personality -
oriented, and competence-based approaches. This model includes the following components: aims and goals of use; means of
achieving them; results and outcomes of activities, content of pedagogical activity, technologies, and available resources. The
authots have substantiated the stages of modeling a student's distance learning system in the educational environment (the stage
of designing a pedagogical model of DL, the stage of DL functioning (the stage of information and technical support, the stage
of filling the DL platform with educational content, the stage of implementation and progressive development), the stage of
evaluating the DL results). The paper defines the criteria and indicators for assessing the level of student competencies formation
within the distance learning system in the educational environment. It identifies and substantiates the pedagogical conditions for
implementing the distance learning system in the academic environment. The article also reveals the pedagogical conditions for the
implementation of the distance learning system in the educational environment (the focus of the educational process on the skills
formation of research, project, and innovation activities; interaction with external and internal partners in the process of research,
project and innovation activities; availability of a system for monitoting the results of project and innovation activities at all stages
of its implementation) can be implemented in the teaching of students in science-intensive sectors in other universities.

Keywords: Higher Education Institution, Distance Learning, Educational Content, Assessment of Learning Effectiveness

INTRODUCTION

Being in an educational environment, the higher education institution (HEI) student experiences a strong
need to acquire modern knowledge. The development of information technologies in all fields of science
contributes to constant changes in both the content of educational knowledge and educational technologies.
There arises a need to create a dynamic system that allows changing the content and teaching technologies
in HEIs at any time (Dystantsiina Osvita [Distance Education]). Such a system can include distance learning
based on using distance learning platforms.

Over the past few decades, distance learning has become a global educational and informational culture
phenomenon. It significantly impacts the nature of education in academic environments in many countries
worldwide. The development of various educational services to provide distance education technologies is
taking place worldwide. It is characterized by the following:

e ahuge number of students;

e involved educational institutions;

e infrastructure size and complexity;

e funding scales;

e integration of scientific services, etc.

As distance education technologies intensively infiltrate all levels of the modern education system, they
are a leading tool for improving the education system in higher education institutions. They are used to
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change its goals and content and to improve its quality and accessibility for different categories of people
(Ismail, Mahmood, & Abdelmaboud, 2018).

The scientific and pedagogical literature analysis and the study of the practice of using distance learning
technologies in higher education institutions have shown that the results of a student's education in the
educational environment depend on various factors. The most significant impact on the learning outcomes
is directly exerted by educational, scientific, innovative, project, and communication activities in unity and
interconnection. However, this aspect is currently weakly and fragmentarily reflected in the implementation
of distance educational technologies at universities.

Educational standards most often declare the necessity of training students for such activity types as:

e design and technology;

e organizational and managerial;

e innovative;

e production and technological;

e analytical and research activities.

At the same time, distance learning technologies incorporate the untapped potential for preparing
students for the mentioned activities. This potential stimulates cognitive activity, develops independent
learning ability, fosters team collaboration and communicative skills, and cultivates educational motivation
in the modern informational environment.

A series of studies have been conducted that explore the methodological and technological aspects of
distance learning. The studies by Hurzhii, Hlazunova & Voloshyna (2020), Rumble (1989), Shtefan &
Borzenko (2015), Wedemeyer (1981), and many others are dedicated to this issue. Various aspects of using
distance learning technologies in students' training have been investigated by Shylina H.A. (2016), Swanson
& Holton (2005), and Wu, Tennyson & Hsia (2010). Scientific and methodological principles, as well as
psychological and pedagogical aspects of diagnosing and assessing the effectiveness of using distance
learning systems, have been examined in the papers by Slobodianiuk, Myslitska, Zabolotnyi & Kolesnykova
(2020) and Venton & Pompano (2021).

The scientists like Lytvynova, Spirin & Anikina (2015), Milman (2020), Rice (2022), and Unger &
Meiran (2020) provide definitions of distance learning and compare them with traditional learning. Based
on these definitions, the following can be accepted as working: “Distance learning is education at a distance,
through the use of information and communication technologies.”

In the works by Banas & Emory (1998), Nozawa (2011), and Perraton (1988), the development of
distance learning systems is analyzed based on both domestic and international expetience.

The researchers distinguish three main stages:

1) The first period — the implementation of correspondence education based on distance learning

technologies.

2) The second period — widespread use and identification of its capabilities.

3) The third (contemporary) period — the establishment of "open type" educational institutions and

the use of network learning opportunities.

Several studies (Akdemir & Koszalka, 2008; Henritius, Lofstréom & Hannula, 2019; Ogeyik, 2022)
explore the use of Web 2.0 technologies in teaching and the experiences of students in various fields using
technologies like wikis, blogs, social repositories, and social offices. Specific researches focus on using social
media by educators in their teaching and professional activities (Bozkurt et al., 2015; Daqian, Ting, Hao,
2020; Kristen, Diane, Catherine & Andrew. 2023).

At the same time, an analysis of the scientific and pedagogical literature, an analysis of the activities of
higher education institutions, and speeches by participants in international and all-Russian conferences
showed that the existing potential for using distance learning technologies in the educational environment
is partially realized.

The research aims to theoretically and methodologically justify the pedagogical conditions for using
distance learning platforms in higher education learners' educational and scientific research activities.

The study hypothesis includes the assumption that distance learning in the educational environment
will be significantly improved if:

a) The theoretical approaches to the informatization of the student's distance learning system in the

educational environment are defined;
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b) The essence, goals, tasks, forms, and methods of the student's learning process in the modern
educational environment using distance learning systems are clarified;

¢) A pedagogical model of distance learning for students in the educational environment is developed;

d) The criteria for diagnosing the level of student competence in the distance learning system, which
is oriented towards functioning in the educational environment, are determined.

MATERIAL AND METHODS

The growth of distance learning is a key tool for the digitalization and development of intellectual abilities
of society, the formation of a harmonious personality and the reduction of social gaps in education. From
a methodological point of view, this format of training helps to eliminate territorial restrictions, making
higher education accessible regardless of the place of residence. Significant informational opportunities,
which are opened thanks to the latest technologies in the field of distance education, stimulate innovative
progress both in the field of education and for society in general. In our study, the methodological base is
responsible for the humanitarian sphere of higher education, taking into account its organizational
complexity and species dispersion.

An important feature of using DL is the set of applied pedagogical methods and techniques that form
the methodological basis of this research.

1. The consciousness and learning activeness method implies the interrelation of pedagogical
guidance with students' conscious, active, and creative activity. The consciousness is manifested in
comprehending the aims and goals of learning, in full knowledge of the facts, deep understanding
of the material, understanding of the essence of the material, and the ability to apply it consciously
in practice. The essence of conscious learning is the mental activity of students.

2. The method of systematic and sequential approach. A person has scientific knowledge only when
it clearly reflects the picture of the outside world and represents a system of interrelated concepts.
The general means, and the main way of forming scientific knowledge is organized learning. The
system of scientific knowledge is created in a sequence determined by the internal logic of the
educational material and students' cognitive abilities.

3. The method of learning accessibility is the correspondence of the organization and implementation
of the didactic process to the level of progress and proficiency of students, their personal abilities,
and their age. A high level of progress is achieved at the limit of possibilities. Therefore, the learning
process can be complex but manageable for students.

4. The method of advanced training involves:

a. the revealing of the conditions for restructuring the learning content following the shift
from linear forms of educational content presentation;

b. the implementation of open forms and methods of teaching based on using disseminated
educational information resources that provide the possibility of continuous self-
improvement of students;

c. the inclusion of modern achievements of science and technology and relevant promising
areas in the content of the learning material.

5. The method of expediency involves providing independent practice-oriented actions for the
implementation of information activities with a clear understanding of the specific goals and objectives of
educational activities while independently choosing the method of information learning activities, as well
as the variability of actions in the case of making an independent decision.

RESULTS

At the end of the XX century, the traditional form of education could not meet the increased demands for
education among the population. It has led to the emergence of a new education technology called distance
education. The concept of the systemic approach implies that any system arises and is organized according
to its necessary bases. One of the foundations of distance learning is the social demand - the existing need
among specific population segments to fulfill their educational aspirations through distance education
platforms (Oleshko, Rovniahin, Hodz, 2021).
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Socio-economic principles of using digital remote platforms in educational and scientific
activities

The closure of educational institutions due to COVID-19 has caused great difficulties in the field of
education around the world. According to information from several high-income countries in the region,
the pandemic is causing a decline in the quality of education and deepening social gaps. To reduce and
counteract the long-term consequences, Ukraine and other states had to develop measures to restore
educational activities, guarantee funding in the field of education and prepare for similar challenges in the
future, striving to improve the education system. COVID-19 has become a catalyst for academic and
educational institutions to implement innovative learning methods in a short period of time, including
online formats using a variety of platforms and tools.

At the beginning of the XXI century, technical tools changed. In particular, people began to use mobile
information technologies widely. If in the late 1990s the term "mobile technology" was only starting to be
used due to the beginning of the use of portable personal computers, today most digital devices have been
minimized, became "smarter," and have become an everyday part of many people's lives ( laptops,
smartphones, etc.). These devices allow for working with both local programs and the Internet (Makedon,
Mykhailenko, & Vazov, 2021).

According to Tang & Hew (2022), all of this is the basis for the emergence of a new term - "m-learning”
(mobile learning). It defines the essence of mobile technologies concerning education:

e the formation of initial data of educational materials using mobile devices;

e data processing per educational goals;

e prompt connection to Internet resources;

e the implementation of academic and research tasks in the conditions of choice of space and time

with quick data exchange.

This raises questions about the classification of technological means that underlie distance learning.
Semih, Sibel, and Deniz (2017), when considering distance learning technologies, classify them into seven
main types (Mala, 2022; Rachel, Henk, Sharon & Ale, 2023):

1) face-to-face - the use of traditional methods based on direct, in-person communication between

the teacher and the student;

2) the use of audio, video learning materials, and educational television;

3) printed resources - the use of various types of printed materials;

4) CD - offline use of materials, especially interactive ones;

5) E-malil (electronic mail);

6) WWW — the use of online materials presented through the world wide web (the world wide web
as one of the Internet resources);

7) LMS - the use of online learning management systems.

One of the directions of the next stage in the development of e-learning is standardization - normative
and legal regulation in the field of education. It has been primarily manifested in the standardization of ICT
(Information and Communication Technology), particularly with the emergence of SCORM (Sharable
Content Object Reference Model) - a standard developed for e-learning systems.

SCORM sets requirements for organizing educational content and the entire e-learning platform. It
enables the compatibility of components and their repeated use. The educational content is presented in
separate small blocks that can be incorporated into various learning courses and utilized by the e-learning
system regardless of who, where, and with what resources it was created. It is based on the XML standard
(eXtensible Markup Language), a markup language recommended by the World Wide Web Consortium,
which is actually a set of general syntax rules.

This, in turn, has stimulated the development of Learning Management Systems (LMS) in line with this
standard, such as Moodle. Moodle (Modular Object-Oriented Dynamic Learning Environment) is a
modular object-oriented dynamic learning environment. It is a free Learning Management System
distributed under the GNU GPL (General Public License). The system organizes the interaction between
the teacher and the student. However, it is also suitable for organizing traditional distance learning courses
and supporting face-to-face learning (Muhaimin, Habibi, Riady, et al., 2023).

Rapid "Web 2.0" technology development has become a new factor in developing Distance Learning
(DL) systems. This term refers to a set of technologies that enable users to collaborate in the online
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environment. The learners are no longer passive recipients of educational services. They become active
participants in the learning process. The research at this stage aims to develop methods for using various
Web 2.0 technologies in the educational process, including distance learning. Significant changes have
occurred in online resources, with the emergence of social networks, open encyclopedias, blogs, and web
services (Makedon, 2019). These resources serve various functions: communication, education, and
entertainment. Network technologies allow the use of textual, graphical, and multimedia resources, leading
to the need for data storage in the online environment. A key feature of most published materials is the
ability for users to leave a comment, which is one of the characteristics of "Web 2.0" resources (Aristin, &
Purnomo, & Sayono, & Aliman, 2023).

Expetts in educational strategy recognize distance education as a "21st century model". The importance
of distance learning reflects the shift from technological development to an emphasis on the information

age.

Distance learning modelling process

Today, distance learning is very important for students of higher medical and vocational educational
institutions. Because of the pandemic. COVID-19. distance learning mode was introduced, replacing
traditional forms of education. Undoubtedly, the pandemic became the impetus that contributed to the
transition of medical education to the "online format".

The basic pedagogical condition for DL students in the educational environment is developing a model
for this system. At the same time, DL is also considered a structured set of information resources, data
transmission facilities, protocols of interaction between organizational and methodological, hardware and
software, and an independent didactic system with the following components:

e Aims, goals, content, forms, methods, and means of education.

e Normative, legal, financial, economic, and marketing bases.

The process of modeling student's distance learning in the educational environment is a change of
stages (characterized by internal integrity and relative independence), which includes:
1) The stage of designing the pedagogical model of distance learning consists of the following steps:

a. identification of socio-pedagogical factors for student preparation in the educational
environment using the distance learning platform;
studying the peculiarities of student distance learning;

c. developing a criteria system for assessing the effectiveness of the student's distance
learning platform.

2) 'The stage of distance learning functioning consists of the following steps (each step involves
refinement and correction of results):

a. Information and technical support stage (providing distance learning technologies in the
student's educational process; organizing a catalog of distance courses by institutes, forms,
and directions of education; forming components of educational activities; ensuring a
unified structure of educational-methodical complexes; facilitating communication
between participants in the distance learning platform; connecting students with external
partners and the global scientific community) (Makedon, & Krasnikova, & Krupskyi, &
Stasiuk, 2022).

b. Filling the distance learning platform with educational content (developing educational-
methodical complexes within the distance learning system, according to the established
structure; creating laboratory workshops; populating the electronic library based on
bibliographic catalogs; integrating communication systems for students with business
partners and the global scientific community; connecting systems for organizing project,
innovative, and research activities, determining the roles of participants in the distance
learning platform, and distributing students among institutes, faculties, courses, and
groups).

c. Implementation and progressive development stage (implementing distance educational
technologies in the student's learning process; integrating modern communication systems
for interaction among participants in the educational process; implementing strategies for
organizing project, innovative, and research activities in the process of forming the
student's necessaty competencies) (Romanovskyi, 2019).

3) The stage of evaluating the results of distance learning includes:
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a. assessing the functionality of the distance learning platform;

b. estimating the consequences of developing the student's necessary competencies in the
educational environment within the distance learning system;

c. refining and correcting the results during the functioning stage of distance learning.

The pedagogical model of the distance learning system in the educational environment consists of
several stages. The general pedagogical design of the distance learning platform was believed to be
achievable through constant and mandatory interaction among participants in the educational process,
utilizing interactive teaching methods (face-to-face practical or laboratory sessions). However, the
widespread adoption of global networks and information and communication technologies has raised
questions about preparing students at a distance. As a result, the authors have developed a pedagogical
model for students' distance learning in the educational environment, specifically in higher education
institutions (Chusova, Vakolia, and Cheipesh, 2021). The foundation of this model lies in the distance
communication learning environment, which includes various subsystems, such as:

e  Administrative, informational, and instructional.

e Control and self-control.

e Laboratory practices.

e Communications and project activities.

e Business.

e Electronic library, etc.

Education is faced with the challenge of organizing the educational process in such a way that it will
help students develop an active attitude to academic and cognitive, educational, and professional activities
based on the student's perspective of life and professional self-determination. This includes a challenge
about what methods and techniques or learning technologies can have the most effective impact. Distance
learning technologies can address these concerns (Cook-Sather, 2020). In the contemporary stage of
development, the essence of distance learning lies in organizing the educational process in a way that
practically all students are engaged in acquiring new knowledge and skills. The joint activity of students in
the course of studying and mastering the educational material means that everyone makes their own
exceptional personal contribution, and there is an exchange of knowledge, ideas, and means of activity.

In the context of this research, it is essential to evaluate the overall pedagogical effectiveness of the
functioning of the distance learning platform for students. It is necessary to develop a mechanism for
assessing the effectiveness of distance learning with the organization of the learning process in the
educational environment, on the example of student learning. Distance learning is attracting more attention
and has a growing impact on the entire educational process at all levels. Therefore, the need to evaluate its
effectiveness becomes an inevitable issue.

In pedagogical research, a "criterion" is understood as an objective feature based on which there is a
comparative assessment or classification of the pedagogical processes and factors under study (Kosenchuk
& Novyk, 2020).

The generalized principles of the criteria selection in pedagogical research are as follows:
objectivity (to allow evaluation of the studied feature unambiguously, to prevent controversial assessments
by different people)

e adequacy (to evaluate what the experimenter wants to assess);

e neutrality towards the studied phenomena;

e comparability (to allow comparison of the studied phenomena or processes);

e the content of essentially important indicators of the studied process or phenomenon;

e stability over a specific time frame.

In modern literature, the concept of "criterion" is defined as "a characteristic based on which
evaluation, determination, and classification of something are conducted." In educational literatutre, a
criterion emerges as the fundamental attribute through which one solution is chosen from numerous
options.

In pedagogy, qualitative and quantitative criteria are distinguished. The task of obtaining specific
qualitative or quantitative values of the investigated pedagogical process indicators is resolved through
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measurement. The measurement provides results for analysis, identification, and substantiation of
functional regularities. The process of measurement includes the following components:

The measured quantity (the object of measurement);
Criteria and indicators (method and units of measurement);
Measuring instruments;

Results (Yuan, 2022).

In the context of this study, one of the mechanisms that allow for assessing the quality of Distance
Learning (DL) in the educational environment is the system of criteria and assessment of the student's level
of preparation in DL, which consists of the following components of competence formation.

1.

Motivational (the awateness of the student's need for professional activity; persistence in forming
professional knowledge, skills, and qualities; interests and inclinations toward future professional
activity; emotional expression of cognitive interest, feelings, and needs of students for intellectual
activity; the presence of motivation to achieve high results in professional activity) (Kapustynska,
2022).

Cognitive (laws of thinking, memory, attention, and methods of cognition of the world; basic
principles of the culture of mental work; regularities of functioning of modern information and
communication technologies; basic concepts, categories, and tools of the professional discipline;
possession of knowledge of the content of competence).

Activity-based (the ability to acquire knowledge independently; the ability to use acquired
knowledge in practical activities; the ability to transfer their skills to other tasks; independent search
for information on the given task, data collection, analysis necessary for solving professional tasks;
possession of modern methods of data collection, processing, and analysis; presentation of the
results of analytical and research work in the form of a speech, report, article at a scientific student
conference; work with information in global networks (social services "web 2.0"); application of
knowledge in various standard and non-standard situations).

Personal (creative self-development of the individual; awareness and purposefulness of actions,
ability to control oneself, one's actions, and emotional state; the ability of the person to mobilize
oneself, actively use one's capabilities to achieve set goals; emotional-volitional component formed
in the process of education and self-education) (Stentiford & Koutsouris, 2021).

Ethical-reflexive (behavioral activity, sociability, initiative; a factor that contributes to the
development of the professional orientation of the individual, mobilization for organizing one's
behavior and activities following the content of professional duty; a component in the process of
creative self-development of the individual necessary because self-esteem and reflection are

components of the individual's understanding and analysis of one's own consciousness and activity)
(Dietrich et al., 2020).

Students' performance indicators within the DL can be developed to a different extent, which allows
us to distinguish different levels of competence formation: low, medium, and high.

1.

The first (low) level includes the absence of skills in setting goals independently, planning activities,
devising means of implementation and assessment, conducting reflection, and self-control. There
is no inclination towards professional activities and weakly expressed scientific and educational
motives. There is no desire to participate in innovative and project activities. Also, there is little
scientific and practical knowledge, thinking, attention, and memory.

The second (medium) level includes the ability to set goals at a basic level, plan their activities,
devise means of implementation, and construct a sequence of actions, and weak motivation for
innovative, project, and research activities. There is no ability to organize communication with the
global scientific community, poor understanding of ethical and behavioral rules and
communication in the professional environment. It includes underdeveloped skills in presenting
projects to business partners. The moderate level is characterized by integrity, consistency of the
search process, possession of self-control, and reflection skills.

The third (high) level includes the ability to set goals and tasks, devise ways of implementation and
control, select strategies for cognitive activities, and individual forms of knowledge acquisition. It
includes a solid commitment to professional activities and a desire to achieve high results in



Aspecto Metodoldgico do Uso de Plataformas de Ensino a Distancia nas Atividades de 380
Educagao e Pesquisa de Futuros Estudantes do Ensino Superior
Tytarenko et al. (2023)

innovative, project, and research activities. There is a high level of thinking, memory, and attention;
leadership position in project activities; balanced psychological state and a high level of reflection.

In the conditions of distance learning, we could better understand not only modern digital, online and
pedagogical techniques but also rethink the key directions of education and its reformed embodiment in
pedagogical and scientific tools. Students noted significant improvements in the use of online learning
platforms compared to the times of the COVID-19 pandemic when the foundation of this technology was
laid.

Model of diagnosis of the formation of student competencies in the conditions of distance learning

The diagnostics of the student's competencies were based on the achieved scientific and pedagogical
experience in the research, development, and application of the competency approach in pedagogical
practice:

e the structure of competencies and their existing models,

e the main essential features of competence, and general recommendations on quality control.

The diagnostics of the competence formation level is a difficult task when implementing a competency-
based approach. As a result, the following formula for evaluating the activity component within the DL
platform by levels is proposed:

ZN:Kixb
i=1

K=— (1)

bazXNkXNu

where:

Ki — the number of indicators that fall into this level;
b — a score that matches the current level;

bbaz — basic level score;

Nk — number of indicators;

Nu — number of evaluated.

The maximum score for each criterion can be expressed in points from 1 to 3. For greater objectivity,
let us detail each of the criteria, thereby indicating its specificity (McMurtrie, 2021). The following formula
can be used for the mathematical data processing in the given assessment:

K=Tr @

where:
S — average score;
M — maximum possible score.

As noted, the performance indicators of students within the DL can be improved to varying degrees,
which allows for allocating different levels of competencies formation:

e 0,7 =x =1 - high level of competence development;
e 0,35 =x=0,69 — medium level of competence development;
e 0=x=0,34—low level of competence development.

The central provision of the competency-based approach is the focus on the formation of the necessary
competencies to carry out the activities in a knowledge-intensive professional-oriented environment (Table

1.
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Table 1. Indicators and levels of students' educational activity formation within the distance learning platform

Professional activity Indicators Levels Scores

S8}

Average certification grade over the learning high

period medium

low

Number of completed projects during the high

Educational and cognitive . . >
educational period medium

activities
low

Participation in scientific and practical conferences high

medium

low

Number of published scientific papers high

medium

low

Participation in contests and grants high

Innovative activities medium

low

Number of prospective ideas high

medium

low

Project activities Number of completed projects high

medium

Number of implemented projects low

high

medium

low

Number of commercialized projects high

medium

low

Level of complexity of communication high

organization medium

low

Communication activities - - — -
Number of experts involved in communication high

medium

low

Number of scientific articles, theses, and other high

publications medium

low

Research activities —— - -
Participation in international conferences high

medium

low

Number of approved projects high

medium

Partnership and business low

activities Number of involved business partners high

medium

all ENSARCSE I B (SR RONE o § (SR ROSE o \OF RO T (O RO T B \O) ORI B \OF RONE EC B (O RONY I N NS N ROY Bl N NS RSN el I \CR RSRR el ENSH SR ) Bl EAST RSO ) el H NS R RCS N el S

low

The questionnaires with the following answers were used to determine the level of personal
components formation (motivational, ethical and reflective, cognitive and emotional-volitional):

e "The quality is not typical for me."

e "The quality is slightly expressed.”

e "The quality is strongly expressed."

These questionnaires were adapted to reflect the individual structural components of competencies.
The coefficient of the formation level, in this case, is calculated as:
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_kyxa+k,xb+k;xc

Keo P 3)

where:

a — «the quality is not typical for me» (2 points);

b — number of responses with a rating «the quality is slightly expressed» (1 point);
¢ — number of responses with a rating «the quality is not typical for me» (0 points);
k1, k2, k3 — the number of selected responses with the appropriate rating;

P — number of diagnostic features.

Various components of both educational and scientific activities were used to assess the results and
effectiveness of DL in the academic environment. The following indicators were formed: educational,
innovative, project, research, communication, partnership, and business activities. The reliability of the
obtained results and estimates is planned to be proved by applying methods of comparing two or more
clementary statistics (means, variances, etc.) belonging to different samples. Only a comprehensive
application of methods for assessing the effectiveness of DL in the student's educational environment will
enable an objective assessment of the student's competence level. Thus, the identified criteria and indicators
for assessing the effectiveness of DL in the academic environment will allow evaluation of the adequacy of
the DL model and its applicability.

Currently, the use of distance learning platforms in the education environment is supported by social
and pedagogical prerequisites. The pedagogical conditions determine the reasons for transitioning from the
classical education system to the distance learning approach. Social requirements can be classified as
external and internal. External conditions are expressed in the development of society and educational
sciences, and they include the following:

e The informatization of society, computerization of industrial enterprises, educational institutions,
and research establishments.

e The expansion of students' activity profiles in modern conditions and the contemporary
information environment.
e The need for creating and using a unified information space for professional information.
e Internal prerequisites are associated with the necessity of addressing issues within the education
system in the learning environment, namely:
o The growth of the volume of educational, scientific, and professional information.
o The problems in structuring educational materials within a department or an entire
educational institution.
o The search for new effective methods and tools for the learning process.
o The shift towards personalized learning and preparing students in the rapidly developing
field of information and communication technologies.

The external prerequisites refer to society's demand for a student preparation system. Meanwhile, the
internal prerequisites encompass the requirements for the education system itself in training specialists using
modern communication technologies. Therefore, distance learning plays a key role in the modern
educational environment. The integration of a wide range of educational and digital communication
technologies makes it possible to effectively implement a high-quality distance learning process,
guaranteeing the continuity of education in emergency and conflict situations.

CONCLUSION

The distinctive features of the educational process organization in the educational environment on the
example of student's DL platforms include:

e the use of the project method in teaching and conducting project activities in a group;
e students, like no one other, feel an urgent need for self-development;

e a student's learning in the DL system takes place with the involvement of social partners, in the
course of a joint project or during the creation of an innovative and communication product;
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e during the implementation of a project or order, it is necessary to maintain information and
communication links between students and students, as well as between students and the scientific
wotld community;

e a student in the distance learning system constantly interacts with international professional and
student communities, which makes the student take into account the peculiarities of international
communication, professional vocabulary and ethics, information and communication technologies;

e astudent's education in the DL system requires creating an "information network," communication
from student to teacher, to the international scientific community, and partners. It helps to increase
the level of general intellectual development in implementing innovative projects with various
enterprises, organizations, and research centers and supports interest in innovative, research,
creative, and independent activities in creating and implementing projects.

One of the mechanisms that allow assessing the quality of distance learning (DL) in the educational
environment is the system of critetia and evaluation of the student's level of preparation in DL, consisting
of the following competency formation components: motivational, cognitive, activity-based, personal, and
ethical-reflective.

Students' professional competencies have their specific characteristics, and for all the identified
components of student competency formation, indicators (for each component) have been identified,
considering the particular educational activities in DL. The indicators of student activities in DL can be
developed to varying degrees, allowing for the identification of different levels of competency development:
low, moderate, and high.

Various components of both educational and scientific activities were used to evaluate the results and
effectiveness of DL in the educational environment, using the example of organizing the student's learning
process. In addition, the indicators for educational, innovative, project, research, communication,
partnership, and business activities were formed.

Therefore, only the comprehensive application of assessment methods for DL effectiveness in the
educational environment will objectively evaluate the student's level of professional competency.
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