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PEDAGOGY AND EDUCATION

Kalenyk Mykhailo
Candidate of Pedagogical Sciences, Associate Professor
Sumy State Pedagogical University named after AS Makarenko, Ukraine

USE OF ELEMENTS OF DISTANCE LEARNING
OF STUDENTS IN THE COURSE OF METHODS OF
TEACHING PHYSICS

Abstract. As practice shows, in most cases, teachers in the process of distance learning are limited
to placing the lecture course in electronic form and the introduction of an automated testing
system at the control stage. The article considers some issues of methods of organization distance
learning students of pedagogical specialties during methods of teaching physics.

Keywords: distance education, distance learning, computer technologies, independent activity,

essential feature, component, computer models.

In the conditions of global informatization of the society and all its spheres of
life the question of efficiency of use of information and communication technologies
in the field of education becomes important. In the conditions of global
informatization of the society and all its spheres of life the question of efficiency of
use of information and communication technologies in the field of education
becomes important. Over the last decade, distance education has become
increasingly important and developed. For the past two years, the COVID-19
pandemic has made full-time training impossible for a long time, and distance
learning has become the only available form.

Distance learning is one of the forms of learning that emerged and improved
with the development of Internet technologies, and today has clear characteristics,
principles and certain methodological developments, but the method of distance
learning is in the process of formation, and the principles of distance learning and
its features have become serious challenges for the pedagogical community and

national education in general: motivation of students, the ability of students to self-
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education, communication in the learning process , choosing the pace of learning
and time of tasks, level of digital technology, integrity, volume of educational
material.

Distance education is a form of education equivalent to full-time, part-time and
part-time education, which is implemented mainly by distance learning
technologies.

Distance learning technologies consist of pedagogical and information
technologies of distance learning.

Pedagogical technologies of distance learning are technologies of indirect
active communication of teachers with those who study with the use of
telecommunication and methodology of individual work of subjects with structured
educational material presented in electronic form.

Information technologies of distance learning are technologies of creation,
transfer and storage of educational materials, organization and support of
educational process of distance learning by means of telecommunication [1].

Distance learning means an individualized process of transformation and
assimilation of knowledge, skills, abilities and methods of human cognitive activity,
which occurs through the indirect interaction of distant participants in a specialized
environment, which is based on modern psychological, pedagogical and
information and communication technologies [ 2].

Distance physical education is a form of education that is self-sufficient for
obtaining quality education in physics, which differs from other forms by the method
of obtaining (providing) education, or the nature of educational communication,
carried out mainly at a distance.

Distance learning of physics involves the interaction of a physics teacher and
students at a distance, carried out by means of information and telecommunications
technologies, which allows to realize educational goals, apply pedagogical methods,
use various distance forms of organization of the educational process.

One of the main features of distance learning is the opportunity for the student
to obtain the necessary knowledge, using the developed information resources

provided by information technology. Information resources (databases and
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knowledge, computer, including multimedia control training systems, video and
audio recordings, electronic libraries) together with traditional textbooks and
manuals create a unique distributed learning environment accessible to a wide
audience.

The Regulation on Distance Learning [3] provides for the organization of
distance learning in asynchronous (participants interact with each other with time
delay, using e-mail, forum, social networks, cloud services, etc.) and synchronous
(participants are simultaneously in the system of distance learning and / or
participate in webinars, video conferences, seminars, chats, etc.) modes. It is thanks
to the asynchronous mode that flexibility and individualization of distance learning
Is provided. However, in practice, during quarantine, teachers usually combine
asynchronous and synchronous learning modes, find optimal ways to interact with
students, adapt traditional methods to the conditions of distance learning, while
experiencing problems in hardware, digital technology.

Despite the existence of asingle distance learning platform Moodle or
G Suite for Education, teachers use a variety of digital technologies and online
services, which in most cases complicate the process of organizing distance learning
(registration, creating multiple accounts, the difficulty of finding the necessary
material). the difficulty of adapting some platforms or applications to different
gadget plans, etc.). Therefore, considering your own experience in organizing the
educational process during quarantine, we recommend that you coordinate the
actions of providers and applicants, you take a common approach and
common platforms and tools for distance learning.

The use of computer technology does not change the duration of training, and
often the use of electronic educational programs during classes requires more time,
but allows the teacher to cover in more depth a particular theoretical issue. At the
same time, the use of multimedia resources helps students to master more deeply
the physical processes and phenomena, to study important theoretical issues that
could not be studied without their use.

One of the main tasks of the educational process of students is the formation of

their independent thinking, readiness for creative activity. It is necessary to form and
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strengthen the competencies of students in continuing education and self-education,
to develop skills to independently replenish their knowledge, skillfully and quickly
navigate the flow of scientific and socio-political information. Therefore, it is
necessary to form rational methods and techniques of educational work, to cultivate
in them the need for knowledge, interest in learning, the use of acquired in specific
practical situations.

Independent work is a means of obtaining deep and solid knowledge
of students, a means of forming in them activity and independence, as a personality
trait, the development of their mental abilities.

When independent academic work to understand any
organized teacher active competitor’s education designed to fulfill the didactic
purpose in specially designated time, the search for knowledge, their understanding,
consolidate the formation and development of skills, generalization and
systematization of knowledge.

As a didactic phenomenon, independent work is, on the one hand, an
educational task, ie what the student must perform, the object of his activity, and on
the other hand — a form of manifestation corresponding to the activity of memory,
thinking, creative imagination in performing it a specific educational task, which
ultimately leads the student or to obtain a completely new, previously unknown to
him task, or to deepen and expand the scope of application of already acquired
knowledge [4].

Independent work involves active mental actions associated with finding the most
rational ways to perform the proposed tasks, with the analysis of the results of work.

Today, during the initial course, it is necessary to provide enough information
with a minimum number of study hours, with a guarantee of the integrity of the
assimilation of educational material. Atthe world and requires the active
introduction of new forms and methods. To this end, the use of elements of distance
learning is considered effective.

Independent work with e-learning materials should be systematically and
systematically included in the learning process. Only under this condition

will strong subject competencies be developed.
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When organizing independent work, it is necessary to carry out a reasonable
combination of "traditional” educational work of students in the classroom
(laboratory) with independent "distance" work.

In our opinion, the types of independent activities that students are invited to
perform independently using information and telecommunication technologies
include:

—work with the educational text;

— training exercises;

— performance of long-term tasks;

— preparation of reports and abstracts;

— virtual laboratory experiments and observations;

— technical modeling and design;

— study (design) of models of physical devices;

— creating presentations, videos for lessons;

—analysis of curricula and textbooks;

— recording of training sessions;

— formation of educational cases;

— creation of tasks in test form, interactive exercises and interactive computer
models of real processes, phenomena, devices;

— mastering different platforms, applications, environments with online
lessons.

During the acquisition of new material during the lessons, the parts of the
educational information related to those generalized features of the components that
were identified at the previous stage of activity are analyzed separately, separating
the essential features and their substantiation, illustrations, proofs, etc.

After studying the new material, the essential features of the component are
systematized, forming a system of statements, the assimilation of which creates in
the mind a holistic view of the subject of knowledge.

Exploring some of the content component includes not only the collective
analysis of experiments, graphs, charts, and also independently of the

robot in students from different sources of information during the session. Most
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methodical works in which abilities of work with the educational information are
considered are devoted to these independent works. It is desirable to formulate the
task so that the student was forced to adhere to the general plan of activities with
physical or technical texts, just as it was done at school in the classroom when
working with the textbook [5]. The student must be able, guided by abstracts,
using paper and electronic publications, publications on the Internet to find the
relevant essential features, their rationale and additional examples.

Given the specifics of the specialties of pedagogical institution of higher
education 014 Secondary education, such a form as individual student tasks can be
used to solve physical problems, which will significantly increase their
number without significant overload of students. One such way is to use long-
term multi- level tasks to solve physical problems.

Its essence is as follows. The study of a unit of educational material begins with
the presentation of the educational problem, which in many cases is formulated in the
form of a typical problem, which can be solved only after the introduction of a system
of essential features of the component. After the sequential introduction of a system of
essential features, their systematization, students are shown a sample of a typical
problem and exercises are performed to consolidate new material, include it in the
general system of knowledge on this subject, specify the findings, skills to apply them
in different situations. This work continues during the performance of individual tasks.

The results of such tasks are checked not in the next lesson, but after the end of
a certain topic by conducting various forms of control using tasks that students have
solved individually.

Long-term tasks give students arelatively long time to complete
them. Students will be able to use the Internet, remote assistance of the teacher via
e-mail, video communication systems, social networks. This is not the main thing. It
Is important that students learn how to solve certain types of problems.

The long-term nature of the tasks allows you to increase the number of tasks,
contributes to the individualization of learning.

One of the most promising areas of information technology in the study of

physics is computer modeling of physical phenomena and processes. Computer
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models allow you to demonstrate many physical effects on a computer screen, as
well as allow you to organize new, non-traditional learning activities.

Computer models allow the user to control the behavior of objects on the
monitor screen, changing the initial conditions of the experiments, and to conduct
various physical experiments. Some models allow you to observe on the monitor
screen, simultaneously with the course of the experiment, the construction of
graphical dependencies of several physical quantities. Such models are of particular
value because in their practice, students will find that students tend to have
significant difficulty in constructing and reading graphs.

The following areas can be identified for independent work of students with
computer models:

— computer experiments;

— experimental tasks (ie tasks for the solution of which it is necessary to think
over and put the corresponding computer experiment);

— calculation tasks with subsequent computer verification (tasks that must first be
solved without the use of a computer, and then check the answer by setting up a
computer experiment). When compiling such tasks, it is necessary to take into account
both the functionality of the model and the ranges of change of numerical parameters;

— problems with missing data (when solving such problems, it is necessary to
find out which parameter is not enough to solve the problem and choose its value);

— creative tasks (it is offered to make one or several tasks, to solve them
independently, and then, using computer model, to check correctness of the received
results);

— research tasks (it is necessary to plan and conduct a number of computer
experiments that would confirm or refute certain patterns);

— problem tasks (with the help of a number of models you can demonstrate the
so-called problem situations, ie situations that lead to an imaginary or real
contradiction, and then offer to understand the causes of such situations using a
computer model).

For this purpose, it is necessary to use discipline "Application of the computer

in teaching of physics". It is necessary to teach the future physics teacher not only

98



SCIENTIFIC COLLECTION «INTERCONF» | Ne 72

to use presentations and create tests, but also to independently develop computer
models of physical experiments, processes, phenomena and be able to use them
during training sessions. Today there is a wide variety of computer applications for
both paid and free use.

Thus, when it comes to distance learning of physics for schoolchildren, it is
first necessary to eliminate the distinction between the current level of
teaching physics and the didactic capabilities of modern information society
technologies. In our opinion, it is advisable to use the possibilities of distance
learning not separately (distributed), but integrated.

It is necessary not just to process lesson plans, textbooks, manuals from paper
to electronic version, but to develop methods and forms of such integrated learning

and prepare future teachers from the first steps of obtaining higher education.
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