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THE DIDACTIC TEACHING CONCEPT BASED ON COMPUTER TECHNOLOGIES
IN THE CONTEXT OF THE METHODOLOGY AND TECHNOLOGIES
OF CREATION AND TEACHING EDUCATIONAL COURSES
AT ESTABLISHMENTS OF HIGHER EDUCATION

The article deals with the introduction of new in-
formation technologies in education, which has led
to the emergence of new educational technologies
and forms of learning that are based on electronic
means of information processing and transmission.
The focus is on a number of issues related to the
ever-increasing flow of new information, the com-
plexity of knowledge, the lack of illustrative materi-
al, and the emergence of multimedia tools and
technologies to solve these problems. The situation
is also emphasized that arises with the use of com-
puters in the learning process. The main feature
that distinquishes the computer from the usual
technical means of learning is the ability to organ-
ize a human dialogue with the computer through
interactive programs. It is specified that in the pres-
ence of a interactive programs, the computer can
act as an intermediary between the teacher and the
student, and take over part of the learning process.
It is noted that the use of computer tools requires a
different form of knowledge, the organization of
students’ cognitive activities and the choice of
teaching methods. The main provisions of the form
of learning with the use of computer tools, which
contains a certain didactic concept, are singled out
which can be formulated as follows: 1) the learning
process is based mainly on the student’s inde-
pendent cognitive activities; 2) the student’s cogni-
tive activities must be active; 3) training should be
personality-oriented. In addition, the following prin-
ciples of creating e-learning tools are defined: 1) the
principle of distribution of educational material; 2)
the principle of interactivity of educational material;
3) the principle of multimedia presentation of educa-
tional information; 4)the principle of adaptability to
the student’s personality traits.

Keywords: education; information technologies;
educational technologies; electronic means of teach-
ing; illustrative material; multimedia tools; multi-
media technologies; learning process; interactive
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Formulation of the problem. The intro-
duction of new information technologies in
education has led to the emergence of new
educational technologies and forms of educa-
tion based on electronic means of processing
and transmitting information. The emergence
of powerful computer multimedia systems
and interactive computer programs has be-
come the basis for the intensive development
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of distance learning (DL). But, despite the
variety of technical means and technologies
used in the educational process, it should be
noted that the quality of training depends
primarily on the perfection of the educational
material, the form of its presentation and the
organization of the educational process.
Therefore, even in the traditional teaching
scheme, there are many problems associated
with the constantly growing flow of new in-
formation, the complication of knowledge,
and the lack of illustrative material. In these
conditions, the emphasis on intensive inde-
pendent work does not give positive results
for the same reasons.

The advent of multimedia tools and tech-
nologies can solve these problems. The intro-
duction of a computer into the educational
process not only frees the teacher from rou-
tine work in organizing the educational pro-
cess, it makes it possible to create rich refer-
ence and illustrative material presented in
the most diverse form: text, graphics, anima-
tion, sound and video elements. Interactive
computer programs activate all types of hu-
man activities: mental, speech, physical, per-
ceptual, which speeds up the process of mas-
tering the material. Computer simulators
help to acquire practical skills. Interactive
testing systems analyze the quality of
knowledge. The use of multimedia tools and
technologies makes it possible to build such
a training scheme in which a reasonable
combination of conventional and computer
forms of organizing the educational process
gives a new quality in the transfer and assim-
ilation of the knowledge system. Such tech-
nologies are especially relevant in distance
learning, where the possibility of obtaining
high-quality education from remote educa-
tional centers is realized.

However, the creation of effective comput-
er-based teaching tools is a rather difficult
and time-consuming job. This is especially
true for multimedia programs.

Firstly, the teacher who is the creator of
multimedia requires more than just profes-
sional knowledge; he/she needs to have
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knowledge in the field of computer technolo-
gy, design, screenwriting and acting and
many others, knowledge and skills, which are
sometimes far from his/her main profession.
Therefore, as a rule, a multimedia project is
carried out by a team of authors.

Secondly, to create multimedia programs,
modern tools and software are needed, which
are distinguished by a high level of prices. As
a result, the creation of multimedia is only
within the power of specialized teams that
have the necessary hardware and software.

Nevertheless, the course author plays a
very important role in this team. Possessing
the primary material and knowing how to
build the learning process, he/she is a cen-
tral figure in the team of authors. It is he/she
who develops the course multimedia script
and determines the ways of its presentation.
But for this, the author of the course must
have a certain knowledge of software and
hardware and multimedia creation technolo-
gies.

Analysis of recent research and publica-
tions. Enough literature on computer train-
ing tools has recently appeared [1-6]. Most of
the authors of these books pay attention to
questions of a methodological and didactic
nature, which are common to any education-
al medium. There is practically no analysis of
the use of electronic teaching aids in the ed-
ucational process.

The purpose of the proposed study is to
describe the didactic teaching concept based
on computer technologies in the context of
the methodology and technologies of creation
and teaching educational courses at estab-
lishments of higher education.

Presenting main material. Despite the
fact that technical teaching aids (TTA) are
actively used in the educational process, they
are an auxiliary didactic tool. The decisive
role in traditional teaching belongs to the
teacher who is the interpreter of knowledge
[7]. Communication between a teacher and a
student forms the basis for the transfer of
information, an important feature of which is
the availability of prompt feedback. However,
from the earliest stages of the development of
communication means in interpersonal rela-
tions, mediated communication with feed-
back divided in time is used. It is this that is
the basis of distance learning. Obviously, the
psychological and informational richness of
mediated communication depends on the
level of technical means used in this case.
But even with the most sophisticated means
of communication, the use of traditional
teaching methods based on the teacher-
student dialogue will not give the effect of
direct communication, not to mention the
manifold increasing cost of such technology.
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A different situation arises with the use of
a computer in the educational process. The
main feature that distinguishes a computer
from conventional TTA is the ability to organ-
ize a dialogue between a person and a com-
puter through interactive programs. In the
presence of a telecommunication channel, a
computer can both act as an intermediary
between a teacher and a student, and take
on a part of the educational process. The
computer has the ability for this to store and
efficiently process information presented in
multimedia form. The ability to access remote
databases (electronic libraries) via the Inter-
net, the ability to communicate with any
partners through electronic conferences, the
ability to transfer information in any form
and of any volume should be added to this.
Thus, the computer can not only be used as
a didactic tool in the traditional learning pro-
cess, but also realize with its help the possi-
bility of learning at a distance, which is not
inferior in quality to the technologies of full-
time education.

Of course, the content of education and its
goals do not depend on the form of educa-
tion. However, the use of computer tools re-
quires a different form of knowledge repre-
sentation, the organization of students’ cog-
nitive activities and the choice of teaching
methods.

First of all, this is due to the emergence of
the possibility of optimizing the educational
process by transferring its center of gravity to
the students’ independent work, enhancing
these activities and increasing its efficiency
and quality. The use of computer tools allows
one to receive primary information not only
from the teacher, but also with the help of
interactive training programs that help the
student, with a certain degree of competence,
to master a particular discipline. Having un-
limited space and time frames for obtaining
information, a student in the process of in-
dependent work can be in constant consulta-
tion with various sources of information. In
addition, the computer allows one to con-
stantly exercise various forms of self-control,
which increases the motivation of cognitive
activities and the creative nature of learning.

The next important consequence of the
use of computer tools is the use of innovative
teaching methods, which are of a collective
research nature. These methods take an ac-
tive form aimed at finding and making deci-
sions as a result of independent creative ac-
tivities [8].

Teaching with the use of computer tools
refers to the class of intensive methods, how-
ever, the use of hypertext structures of edu-
cational material allows one to create an
open system of intensive learning, when the
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student is given the opportunity to choose a
suitable program and learning technology,
i.e. the system is adapted to the student’s
individual capabilities. Education becomes
flexible, not bound by a rigid curriculum and
mandatory classroom activities.

As technology improves, the role of the
teacher is increasingly reduced to managing
the educational process, but this does not
diminish his/her influence in cognitive activi-
ties and does not oust him/her from the edu-
cational process.

Thus, the form of teaching with the use of
computer tools differs from the existing ones
both in the organization of the educational
process and in teaching methods. This form
of education is based on a certain didactic
concept, the main provisions of which can be
formulated as follows:

1. The learning process is based mainly on
the student’s independent cognitive activities.

This principle determines the attitude of
the subjects of the learning process and the
teacher’s role in the learning process. Un-
doubtedly, personal communication between
a teacher and a student is an invaluable
quality of full-time education and it will never
be replaced by a student’s communication
with any, even the most intelligent, machine.

However, in such a pedagogical situation,
the decisive factor is the teacher’s talent,
which in the conditions of mass education
does not have the same effect as in individu-
alized teaching.

If, however, the goal is to maximize the
disclosure of the student’s creative abilities,
then it is necessary to create such an educa-
tional environment that would maximally
contribute to this. And here, first of all, it is
necessary to ensure maximum student ac-
cess to educational information. Modern tools
and technologies allow one to do this. Now
almost all educational establishments of
higher professional education have infor-
mation resources provided with means of
remote access via the Internet. In this case,
the main technical training tool is a comput-
er. The teaching functions of a computer are
implemented through computer training pro-
grams (CTP). Having various purposes (theo-
retical material, simulators, control pro-
grams), these training programs have such
an important common property as interac-
tivity. It is this property of the program that
helps to reproduce the effect of teacher-
student communication. The development of
CTP is a rather complicated procedure, but
the main element in it is the teacher’s partic-
ipation. This makes it possible to transfer the
teacher’s pedagogical individuality to the
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computer program, that is, what is the basis
of the pedagogical school in traditional peda-
g0gy.

Creation of computer training programs
requires from the teacher certain specific
knowledge in the field of information technol-
ogies, but the most important thing here is to
understand that CTP requires a different or-
ganization (structuring) of educational mate-
rial.

So, what is the teacher’s role in this learn-
ing environment, which is a sea of infor-
mation, means of access to it and training
programs.

The first is the management of the educa-
tional process, which includes consulting
students at all stages of the curriculum and
monitoring the quality of students’
knowledge. In this case, the function of the
interpreter of knowledge, which in the tradi-
tional disciplinary model of teaching belongs
to the teacher, passes in this (information)
model [7] to the student himself/herself.

The second, and no less important, is the
teacher’s educational function. Education is
a complex and multifaceted process of devel-
opment of professional and personal quali-
ties, and “live” communication in the process
of upbringing a personality is the basis of the
existence of human society. In distance
learning, direct communication between a
teacher and a student will not be canceled at
all. Just how intense it should be depends on
many factors.

There are two possibilities to partially
compensate for the absence or deficiency in
direct (physical) communication between the
teacher and the student.

The first one is the organization of their
communication by means of network tech-
nologies (mail technologies, video and sound
conferences), among which the most effective
and as close as possible to face-to-face one is
video conferencing. But its implementation is
hindered by technical factors.

Another possibility of organizing commu-
nication between a teacher and students is a
tutorial as a system of support and accom-
paniment of the educational process through
tutors (teachers — consultants).

The tutors’ functions are described in suf-
ficient detail in the literature [7]. It is im-
portant to understand that the regulation of
these functions is rather arbitrary and, in
fact, is determined by the tutors’ professional
qualities.

2. The student’s cognitive activities must
be active.

The active nature of computer-based
learning is closely related to the principle of
self-education. Self-education is impossible
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without the student’s active participation in
the educational process. Active participation
is primarily determined by intrinsic motiva-
tion, expressed as a desire to learn [8; 9].
Distance learning requires active cognitive
independent thinking activities. Therefore,
with distance learning, it is necessary to use
such methods and technologies that contrib-
ute to the ability to independently obtain the
necessary information, isolate problems and
ways to rationally solve them, critically ana-
lyze the knowledge gained and apply it in
practice and to obtain new knowledge.

According to I.Ya. Lerner and M.M. Skat-
kin, there are five general didactic methods,
determined by the nature of the trainees’
activities: explanatory-illustrative, reproduc-
tive, problem presentation, partly explorato-
ry, research. These methods are effectively
used in traditional pedagogy [10].

Among them, a special place is occupied
by productive methods based on the stu-
dent’s active participation in the educational
process. Active teaching methods by the type
of communication between a teacher and a
student belong to the “many to many” group
and are subdivided into: role-playing games,
discussion groups, forum, project groups,
etc. Without dwelling on the characteristics
of these methods (their description can be
found in [8; 9; 11], we note that in distance
learning they can be effectively used even in
the so-called virtual classrooms, when stu-
dents are separated in time and space.

The basis for the implementation of these
methods is telecommunication networks and
information technologies of network learning.

3. Teaching should be student-centered.

The concept of “student-centered learning”
presupposes the differentiation and individu-
alization of learning, depending on the stu-
dent’s psychological and pedagogical proper-
ties.

Increasing the effectiveness of the educa-
tional process is possible only on the basis of
individualization of educational and cognitive
activities. Such personified training in condi-
tions of mass demand is possible only on the
basis of high teaching technologies, built on
computer tools and technologies.

It is obvious that the new computer form
of education can be used both within the
walls of the university and outside it. It is
quite clear that learning with the use of com-
puter technologies ultimately leads to a
change in the educational paradigm [8], the
core of which is individualized learning in a
distributed educational and communicative
environment. And in this respect, the concept
of distance and time loses its primary mean-
ing: it becomes unimportant where the
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source of information is located — in the next
room or across the ocean.

Computer-based education is largely
based on technical infrastructure: the com-
puter (as a tool for posting and presenting
educational information) and computer net-
works (as a means of accessing it). Therefore,
one of the principles that must be taken into
account when creating e-courses is the prin-
ciple of distribution of educational material.

Information learning resources can be di-
vided into two groups: located directly at the
student (local components) and located on
the computers of the training center (network
components). The way information is placed
imposes certain requirements on the tech-
nologies for creating resources and accessing
them.

Local components include printed materi-
als, audio and video recordings on magnetic
tape, and information on computer-readable
media (hard disks and laser disks).

Computer technologies for preparing
printed products are now widespread. They
allow the author to independently prepare
and print his/her text.

The technologies of recording video and
audio material is well established. Methods of
their use in the educational process have
also been developed.

Computer training programs have also
been used in education as additional teach-
ing aids for a long time. However, in distance
learning, the computer becomes the main
didactic tool and instead of scattered training
programs, an integral interactive course is
needed, which presents all the educational
information with sufficient completeness. The
principle of interactivity of educational materi-
al is the second important principle that
should be taken into account when develop-
ing educational and methodological support
for distance education.

A large amount of information requires the
use of an appropriate medium. Well estab-
lished and widespread CD-ROM technology is
well suited for multimedia courses. An inter-
active multimedia course makes it possible to
integrate various environments for presenting
information text, static and dynamic
graphics, video and audio recordings into a
single complex that allows the student to
become an active participant in the educa-
tional process, since information is issued in
response to his/her corresponding actions.
The use of multimedia makes it possible to
take into account the individual characteris-
tics of the perception of information to the
maximum extent, which is extremely im-
portant in the computer-mediated transfer of
educational information from the teacher to
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the student. Thus, the third principle that
should be taken into account when creating
an electronic course is the principle of multi-
media presentation of educational information.

To create multimedia courses, specialized
(authoring environments) or universal (pro-
gramming systems) tools are used. The for-
mer are designed for “programming without
programming”, i.e. the program is created
automatically by the authoring environment.
To work with the latter, knowledge of the
programming language is required.

The advent of modern visual design sys-
tems, such as Visual Basic or Delphi, largely
removes the differences between these tools,
since they allow one to develop an interface
interactively. At the same time, they do not
limit freedom to ready-made solutions.

Information-and-communication technol-
ogies (ICT) are the basis of the online cours-
es. Telecommunication technologies are used
to deliver educational materials or organize
controlled access to them.

Various HTML editors are widely used to
create educational materials provided in the
form of Internet resources. The use of script-
ing languages allows one to make an HTML
document interactive and provide infor-
mation transfer to the server. However, keep
in mind that the most common browsers In-
ternet Explorer and Netscape Communicator
use different versions of HTML, so one should
not use markup commands when preparing
one’s materials that are not included in the
many commands supported by both brows-
ers. It should also be noted that the HTML
language is developing quite dynamically, so
that documents that satisfy the new lan-
guage standard may not be rendered correct-
ly by older versions of browsers.

When deciding on the provision of educa-
tional materials via the Internet, it is neces-
sary to take into account that a long wait for
a server reaction, a disconnection of the con-
nection and similar situations associated
with the use of on-line technologies with poor
quality of telecommunication channels, dis-
rupt the normal course of the educational
process and negatively affect the student’s
attitude to network access. In addition, the
use of browsers for viewing imposes addi-
tional restrictions on the nature of the
presentation of educational information.

It should be noted that the programming
systems used to create local components
make it possible to include access to Internet
resources in a multimedia course, integrating
network and local resources.

Any new form of education, including dis-
tance learning, requires the creation of a
psychological-and-pedagogical basis, without
which it is impossible to talk about the suc-
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cess and quality of the educational process.
Therefore, one should also highlight a num-
ber of psychological principles that affect the
success and quality of distance learning.

A special place is occupied by the problem
of technological implementation of taking
into account a person’s psycho-physiological
characteristics when developing a course.

The success of learning is mainly associ-
ated with the peculiarities of the sensory-
perceptual processes that determine the per-
ception of information and constitute the
processes that create the ability to retain
information in memory and reproduce it.

Modern learning technologies based on
the ubiquitous use of computing technologies
have potentially tremendous potential. How-
ever, the full use of computerized technolo-
gies requires a serious study of the problem
of interaction between humans and technical
means. In fact, we are talking about the for-
mation of a biotechnical system in which
controlled information flows are distributed
in some way. The complexity of such a com-
plex with non-optimal use of the student’s
psycho-physiological capabilities may be ex-
cessive. This leads, as practice shows, to a
low efficiency of the learning process. This
very reason, in many cases, serves as the
basis for the rejection of automated technolo-
gies in education.

The amount of information offered to stu-
dents over a certain period of time varies
greatly depending on their individual charac-
teristics. There are a number of formal tech-
niques that make it possible to find out the
existing level of knowledge, however, experi-
enced teachers “intuitively” feel the mood of
the audience, its contact, readiness to per-
ceive the material and accordingly adjust the
course of the lesson. This is one of the prob-
lems of automated learning systems, as there
is no feedback, the computer cannot feel a
person’s emotional state. The situation is
aggravated by the fact that the perception of
new information has several phases. A dose
of information processed by the body for a
fixed period of time forms an information
load. The positive or negative impact on the
body of the given load depends on the ratio of
orientational and defensive reactions. Infor-
mation load is considered positive if, by caus-
ing orienting reactions, it affects the defen-
sive reflex to a minimum extent. Obviously,
high efficiency of the learning process can be
achieved only if there is no information over-
load.

The main problem on the way of training
optimization from the point of view of the
preservation and development of adaptive
reserves is the assessment and correction of
a person’s state in the process of acquiring
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new knowledge. Hence follows the fourth
principle that should be taken into account
when developing an electronic course, i.e. the
principle of adaptability to the student’s per-
sonality traits.

Conclusions. Summarizing the above
mentioned, we can conclude that despite the
decisive role of independent work in teaching
with the use of computer technologies, the
main subjects of the educational process are
the student and the teacher. A student’s par-
ticipation in cognitive activities on an equal
basis with a teacher is one of the conditions
for quality education both in the traditional
system and in preschool education. There-
fore, the main requirement for distance
learning technologies is to maintain the
benefits of face-to-face distance learning. The
use of the principles formulated above in the
development of educational-and-
methodological support allows meeting these
requirements to the maximum extent.

Further directions of research. These re-
sults can form the basis for the development of
the classification of electronic teaching means.
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npodecop Kadeapu OCBITHBOIO i COLIOKYABTYPHOTO MEHEIXKMEHTY Ta COLIaAbLHOI poboTH,
YepkacbKuil HallioHaABHUN yHiBepcuTeT iMeHi Bornana XmMeAbHUIIBKOTO
KOHIIEMIIISA TUOIAKTHYHOTO HABYAHHS HA OCHOBI KOMIT'IOTEPHHX TEXHOAOTIH
Y KOHTEKCTI METOZIOAOTIi I TEXHOAOT'IHl CTBOPEHHSI TA BUKAAJTIAHHS
OCBITHIX KYPCIB Y 3AKAAZIAX BHUIIIOI OCBITH

Anomauist. Y cmammi tidembest npo 8Npo8adIsKeHHs
HOBUX THPOPMAYUIUHUX MEXHON02il 8 0c8imy, Wo npuse-
710 00 NOsIBU HOBUX OCBIMHIX MexHO02ill ma ¢opm Ha-
B8UAHHSL, SAKI 6a3yrombest HA eeKmpPoHHUX 3acobax obpo-
6Ku ma nepedasaHHsl Hgopmauii. 3ocepedreHo ysazy
HA HU3Yl npobnrem, nog’s3aHux i3 NOCmiliHoO 3pocmaro-
UUM NOMOKOM HOBO0I THPOPMAUTl, YCKAAOHEHHSIM 3HAHD,
gi0cymHicmio LIIOCMpPAmMuU8Hoz0 mMamepiany, a MmarkoxK
Ha nosel myavmumeoia 3acobig i mexHonoz2ill, uo 00380-
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ssitoms supiuwuumu yi npobemu. Tarkorx Hazonrowyemscst
Ha cumyauili, Wo 6UHUKAE 3  BUKOPUCMAHHIM
Komn’romepa 8 HagualbHOMY npoyect. 1'0108HOI0 ocobusi-
Cmio, WO BIOPI3HSIE KoMn'romep GI0 38UUALIHUX MEXHIMHUX
30c00i8 HABUAHHSL € MONUBICMb OpeaHi3ayil dianozy Jiro-
OuHu 3 Komn’romepom 3a OONOMO2010 THMEPAKMUBHUX
npozpam. YmouHeHo, W0 3a HAsI8HOCMI MeneKoOMYHIKa-
UiliH020 KAHAY KoMn’rtomep Mmorke sucmynamu nocepe-
OHUKOM MDK euinadauem i cmyoeHmom, i bpamu Ha
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cebe uacmuHy HABUANLHO20 npouecy. 3asHaueHo, WO
3acmocyeaHHs. Komn’romepHux 3acobie nompebye tHULOl
gopmu noOaHHS 3HAHb, Op2aHI3ayll NiZHABANLHOL Oisiib-
Hocmi cmyoeHmis ma eubopy memoois HaguaHHs. Buok-
pPemneHo OCHOBHI NOJIOIKEeHHST POPpMU HABUAHHSL 13 3a-
CMOCYBAHHSAM Komn’romepHux 3acobig, uo micmumos Yy
cobi neeHy OUOGKMUUHY KOHUENuito, siki MONKHA cop-
Myaroeamu makum uuHom: 1) npouec HasuaHHs 6YOy-
embesi 30eb6L1bUl020 HA CAMOCMIUHIL NIBHABANBHIU Ois-
JAbHOCMI cmydeHma; 2) nisHas8anbHa OisIbHICMb cmyoe-
HMa nosuUHHA mMamu aKkmusHuil xapaxmep; 3) HaguaHHs
Mmae bymu ocobucmicHo-opieHmosaHum. Kpim moeo,
BUSHAUEHO MAKi NPUHUUNU CMEBOPEeHHS. eneKmpPOHHUX
HasuanvHux 3acobig: 1) posnodineHocmi HABUANLHOZ0
mamepiany; 2) iHmepaKkmusHoCcmi Ha8UATbHO20 Mamepia-
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nY; 3) mynbmumeodiliHozo NOOAHHSL HaBUALHOL IHGHOPMAUL;
4) adanmueHocmi 0o ocobucmicHux ocobausocmeli cmy-
denma.

Knrouoei cnoea: oceima;, HEGOPMAYLIHI MexXHO02L;
0C8IMHI MEexXHO02Il; eeKMPOHHI 3aCc00U HABUAHHSL, Ltocm-
pamusHuli mamepian, MYyabmumeoiliHi 3acobu; Mysabmu-
MeOUWIHI mexHO0el; HasUAbHUL Npouec; HMepaKmueHi
npoepamu; Komn’romep; NisHA8AIbHA OULILHICMb;, Memo-
Ou HABUAHHSL, ENeKMPOHHI HCMPYMeHmu HASUAHHSL
HasuUANbHUL Mamepial.

Odeprkaro pedaruyieto 14.11.2021
Ipuiinamo do nybnikayii 24.11.2021
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