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DEVELOPMENT OF INFORMATIONAL SYSTEM FOR THE ELECTRONIC
EDUCATIONAL AND METHODICAL COMPLEX OF THE DISCIPLINE

In this article is discussed the possibilities of students independent work of higher education institutions hased on the use of
electronic educational and methodological complexes as a component of the educational information environment of an
educational institution, structure, advantages and disadvantages of its use in the educational process. The electronic
educational and methodical complex structure as a full-fledged component of the modem educational process and critena
for its creation has been determined. The analysis was carried out and the existing cducational information systems and
clectronic educational and methodical complexes were charactenized. A list of training products that are included in the
clectronic educational-methodical complex structure of the discipline 1s given. The developed electronic educational and
methodical complex, the scope of its application and wse is presented. The diagrams of use cases were presented for
individual users types. An introduction to the system of two types of users was provided. The functions and principles of
the main service components, which allow organizing a planned, cognitive, organizational and methodological orientation
of students’ activities, which are targeting to achieve a result: the assimilation of a certain academic discipline, which
students master independently without the information suppaort and communication technologies. The developed database is
presented, which enables you to operate educational complex. It was identified the main advantages and disadvantages of
existing educational information systems. Attention was focused on the issue of assessing the quality of leaming outcomes.

Keywords: electronic manual, electronic educational and methodical complex, information technologies, information

environment, educational process.

Introduction

The current state of the development of the higher
education system reguires using the latest data in the
field of information and communication technologies.
Modern technologies allow not only to increase the
efficiency of traditional forms of leaming, but also
focus on the activity of independent work of students in
studying  discipline, the process of effective
management and appointment of students [1-11].

In the context of the socio-economic changes that
taking place in our country, the development and
implementation of innovative technologies in the
educational process is one of the most important ways
of improving education.

Analysis of recent research and publications.
Fedorchuk LI pave afiention to the problems of
scientific and methodological provision of educational
process in high school [6]. The questions of designing
and developing electronic teaching and learning
complexes were considered by many authors
Efremov Q. [7], Vasyukevich V.V. [2], Gurevich B.5.
[6, T].Using of electronic educational and methodical
complexes in the professional training of students of
higher educational was considered by scientists
Tatanntsev AL [2]. Kurnetsova MM [1].

When 1 analyzing works devoted to the
implementation of information technologies [9] in
education, I have determined that during the vears of
informatization of education accumulated quite a wealth
of practical experience in the development of computer
didactic means, in particular electronic textbooks (ETs).
but there is a need for fundamenial research and
development of the very electromic educational and
methodical complexes (EEMC) that would have a
significant role in optimizing the learning process.

The purpose of the article is o determine the
structure of the electronic educational and methodical

complex as a full-fledged component of the modemn
educational process and criteria for its creation, analysis
and characterization of existing information systems,
presentation of the designed EEMC, its functionality
and 115 main components.

The main part of the article

By appointment, pedagogical software has the
following varieties [6]:

— computer tutorials (lessons):

= lraining programs (Dutors);

— controlling (testing software);

— information and referencing (encyclopedias):

— imitation

— simulating;

—  demonstration (slide or video);

= educational game;

— permits (computer games: arcade, gquests,
strategies, role-plaving, logical, sports, efe.).

The need to use the ETs and EEMC in vocational
education is dictated by several crcumstances. First of
all, they should include the fundamental changes of the
present, which put on the agenda the guestion of the
transition to a new strategy for the development of
society based on knowledge and promising high-tech
technologies. In the modern national system of vocational
education in the conditions of continuous increase of
information flow, the processes of information and
computerization  become  more  important.  New
information technologies provide the implementation of
new approaches to learning, provide new tools and
methods for finding and mamnaging knowledge. At the
present siage of development of education, the value of
use in education of the ETs increases, due to the active
implementation of mformation technologies that help to
broaden the material, therefore, the development of the
EEMC is relevant both for teachers and for students of all
educational institutions.

£ Hawvrylyshyn A, Dmytrenko T., Derkach T., Dmytrenko A, 2019 35
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Media applications use a certain way of

transmitling information [6]:
Interaction of various information blocks (text,
graphics, video clips) with the help of hyperlinks.
Hyperlinks are presented as a specially designed text, or
as a specific graphic image. At the same time, several
hyperlinks can be located on the screen, and each of
them defines its route.

— Interactivity, that is, the dialogue mode of the
user with a source in which he can independently
choose the information he needs to speed and the
sequence of ils ransmission.

Types of electronic textboobs:

’_[ by the specific ofusing { spezialized.

mversal)

‘—[ on the methods of submattmg mfonmation;

by the number of users (mdividual, group,
Az},

by methods of realization of mvease
comumuigation;

according to the structure of curracula (linear.
branched. adaplive).

3

’—t by the way of ndividualization, ete, [5]

A

After I was analvring different literary sources, [
can define the main interpretions regarding EEMC:
EEMC is a realization of the educational-methodical
complex in electronic form. EEMC can be used both in
network and case versions, depending on students’ needs
and capabilities. Application of EEMC in the teaching
process allows to greatly use the great opportunities
provided by modern telecommunication technologies [2].

The electromic educational and methodical
complex is an automated system that includes
information and reference materials on the discipline
and allows them to be used comprehensively for the
acquisiion of knowledge, skills.control and self-
controlfor this process. The EEMC consists of pages,
but its structure is nonlinear. Information is provided
not only in the form of text, but also graphs, charts,
animations, sound and video. With hypertext, the user
can jump to another page and get an explanation, flash-
animated or video fragments in this way. [3].

Electronic educational and methodical complex 15
a system of materials that reflects the model of the
educational process and is intended for practical using
by teachers and students. It regulates all types of
educational activities of students and greatly facilitates
the work of the teacher through the active use of
methodological support [4].

Based on the foregoing, 1 would point out that the
electronic educational and methodical complex is an
informational educational resource intended for the
description of the structured educational material of the
discipline.

As a means of integrated action in the educational
process EEMC allows:

— assist students in studying and systematizing
theoretical knowledge:

= 1o develop practical skills and abilities:

— rationally combine different forms of learning;

— 1o teach the studied material in various forms
(tex, mbles, praphs, multimedia presentations, schematic
images, etc.);

= control the learning process (self-control and
conirol by the teacher);

— 1o effectively manage independent work:

— 1o implement an individual approach [1].

Requirements for EEMC. EEMC unites in a
digital form text, graphic and video images, on this
basis, new teaching tools are created. Obviously, the
efficiency of the information process depends directly
on the effectiveness of the processes of creating and
using an information resource. With the help of EEMC,
the student is an active participant and can control the
educational process himself. The EEMC conducts
structuring of lectures, organization of practical classes,
which are accompanied by multimedia, which allows to
significantly expand the area of knowledge, comparison
of facts and observations. Lectures can be presented not
only in electronic (printed) form, but also in audiovisual
- with a demonstration of slides, video clips. Tasks for
the students mav be aimed at independent research,
search, creative activity, which requires an independent
problem solving, the creation of their own knowledge.

The structure of the EEMC includes a certain list
of educatiomal products: methodological materials:
annotation,  curriculum, work  program:  teaching
materials: lectures, laboratory works, terminology;
knowledge control: evaluation criteria, tasks for self-
training, tests, questions for the test, exam; literature:
basic, additional, Internet; the hard tasks of students.

The development of educational-methodical
complexes of the discipline aims at:

— ensuring the systematic organization of the
educational process;

- improving the quality of methodological
provision of the educational process;

— timely adjustment and improvement of the
electronical and methodical complex.

In the process of preparation and using in the
educational process of the EEMC it is necessary to be
guided by the modular approach, which allows the
successful solution of a number of educational tasks:

— forming a subjective position of the student;

— realization of the educational goal i the

process of cooperation of the teacher with the students;

— generation of students in productive thinking

during classes;

= use in the process of preparing educational

products organizational and activity methods that wall
promote the development of their abilities, which wall
correspond to their future professional activities;

— orientation of students to sel-assessment of the

obtained learning result.

Among the main requirements for information
systems, it should be noted [7]:

1. The effectiveness of the information system - is
determined by comparing all the costs associated with

3o
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the measures considered and the results obtained at the
SAMme 1me.

2. The quality of the functioning of the
information system - degree of system adaptability to
perform  the specified functions. Among the main
properties that determine the quality of the functioning
of the information system, distinguish:

= adequacy of the functioning of the information
syslem;

— availability of techmical capabilities of the
information system to interact, improve and develop;

= reliability and timeliness of information
submission and  implementation of functional
technological operations:

— completeness,  error-free,  relevance
confidentiality of the information presented..

3. The reliability of the information system is
determined by the reliability of technical means of its
equipment and errors of the executors.

4. Security of the information system provides for
its functioning, which provides: protection of
information circulating in this system; protection of
users of the information system from the harmful effects
of both information circulating in this system and
objects of the system itself protection of information
system and its objects from unauthorized change of its
specified parameters and operating mode.

Advantages and disadvantages of EEMC. The
advantages of using of the EEMC are:

- wvariety of forms of information presentation;

- differentiation of training. which consisis in
division of tasks according to the levels of complexity,
taking into account the individual characteristics of
students;

— intensification of independent work, which
consists in strengthening the activity of self-study, self-
control, student self-assessment;

— increasing of mativation, interest and cognitive
activity at the expense of various forms of work, the
possibility of the inclusion of the playing torque and the
use of various forms of information representation;

- tmely and objective assessment of student
performance [4].

Along with the above-mentioned advantages one
can distinguish one more advantage: the possibility for
students to study remotely, having the opportunity to
access the Intemnet, receive consuliations of teachers and
report on the smdy matenal. Structured electronic
teaching and leaming complexes can be located in the
local university network, on the Internet, on electronic
media, which allows students to fully provide the
necessary information on discipline. The information
bank of discipline (electronic textbooks and manuals,
demonstrations, test and other tasks, examples of
projects already executed, topics of course papers and
theses, tasks for mdependent and individual work),
which is part of the electronic teaching aids, must be
constantly updated. [4].

However, the use of EEMC in the educational
process has a number of disadvantage: lack of desire for
students to study and control the material of classroom
lectures, which is already partly in EEMC; the study of

and

electronic materials ofien dismisses students from
working with traditional textbooks, manuals, scientific
literature; fast fatigability of students during some of the
work associated with EEMC.

Comparative analvses of exiting educational
informational systems. To determine the key
characteristics of the developing system, an analysis of
existing e-learning systems was carried out and their
features were determined.

For comparison, [ have chosen systems of
electronic teaching of some of the most prestigious
European universities:

= Department of  contnung  education
(University of Oxford). There are a large number of
courses in any given field on this resource. All courses
are taught in English. One of the advantages is the
possibility of studying in any part of the world, there is
o need to be a university student for the course,
certificates of graduation will be recognized as valid in
other universities and in any work.

= Institute of Continuing education (University
of Cambridge). The benefits of this resource include the
possibility of revising courses not only for distance
learning, but also for choosing summer courses,
intensities, advanced training courses (for undergraduate
and postgraduate students), some courses can be held
not only in English but also in Spanish, German and
French. in languages. The disadvaniages are a relatively
small number of online courses, compared with Oxford
University, the cost of training at the same level.

In Ukraine, EEMC is not yet guite widespread:
each of the existing ones has more disadvantages than
advantages.

The structure of the projected complex of
electronic education. The developed complex will help
to systemalize course materials for easier using.

This system provides two types of users (Fig. 1, 2):

1. Teacher. The teacher has the opportunity to create
a course, invite students to join the course, download
materials, edit and delete courses, course participants. The
bulk of the fiunctional is transferred to the teacher, so he
acts as the administrator of the resource.

2. Student. The student joins the course for the
received link, has the opportunity to view the materials
of the course, download them.

Also, both the teacher and the student have the
opportunity o comment on the course.

For the full functioning of the electronic teaching
and learning complex, it is necessary to create such
tables in the database(Fig. 3):

— user — system user table. It records the user's
login information, his role on the site, and such business
information as the registration date.

— course — the table of existing courses covers
information about the course title, the user who created
the course and the date of creation.

= file — the table in which all the materials that the
teacher added to the course will be stored. Each file in the
table will have its own type (lecture, laboratory work,
methodical instructions, etc.) and order on the page.

— report - the table that stores object reports with
data about them.
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— comments — the table in which the comments
for the course will be kept. I will keep the following
data, as to which course of comment, who left it, when
the text of the comment itself.

Sigrup

T ki

Fig. 1. Diagram of options for use by the teacher
(teacher Use-Cascdiagram)

Fig. 2. Diagram of options for use by the student
(student Use-Casediagram)

Structure of the database of the designed
electronic educational and methodical complex. The
architecture of a web resource is mot difficult to
understand and use (Fig. 4). All fields and the required
functionality are easily accessible and can be accessed
in two clicks of the mouse.
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Fig. 3. Structure of the database
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Fig. 4. Web resource scheme

An important aspect is the question of assessing
the quality of learning outcomes. The bulk of the tools
for assessing the level of learning of learning
information 15 now a closed form in which the activities
of those studving is reduced to the choice of answer
from the proposed. The construction of open-ended
instruments, when students can demonstrate their
creativity, individuality is a scientific and scientific-
methodical problem, but is still not solved and requires
the solution of the problem of "artificial intelligence”.

In the future, the complex is planned to be added
to the functional wunit: view available courses for a
student with a short description and a schedule:
dialogues "student-teacher” and dialogue between the
course teacher and all students of the course; assessment
of the acquired course material by the tasks of the
closed (tests) and open type (using neural networks).

Conclusion

The implementation of self-sustained work with the
use of informational educational environments
contributes o the formation of swdents  self-
sustainability, facilitates the acquisition of knowledge,
skills development, and the integration of traditional and
informational leaming technologies. The effectiveness
of the use of EEMC in many cases depends on the
successful  solving  of  methodological problems
associated with its use in the training process.

EEMC allows organizing the planning, cogmitive,
organizational and methodically directed activities of
students, aimed at achieving the result: the introduction
of a certain discipline, which is carried out by students
themselves without the direct support of the teacher in
support of 1ts ICT.

The developed electronic teaching-methodical
complex of discipline includes two types of users. For
the complete functioning of the complex a database is
created. The architecture of a web resource fully meets
the requiremenis of the learning process.

In the teaching-methodical complex provides
assessment and assistance in the studied subject.
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Poapoika inopManiil nol cHCTesn e1eKTPOHHON 0 Ha B A TLH 0-METOTHMH TG KOMILIERCY THCHHILTIHE
A A Daspuminuen, T. A_ awrpesso, T H. [lepxag, A A Jjawrpessn

Y masli CTATTl POSCIAHVTO 3MICHCHEE CAMOCTIARGD PodOTH CTYJCHTIS 3AKNATY BHINOI OCEITH HA OCHOEL BHKOPHCTAHHA
CACETPOHHIN HABMANEHO-MCTOIIAHIN KOMIDICKCE SE CKIAI0e0l IB{HpManiiHor OCETHEOND OCPCI0ENINA HABMATLHOMD IAKIATY,
CTPYKTYPA, BEPCEATH T3 HETUIER fi0N0 BHKOPHCTAREA B BIBMATEHOMY Npotcc. BIGHAMCHD CIPYKTYPY COCKTPOHEOND HABHATLHO-
METOIHMHOTD KOMITIERCY AKX NOBHOIIHHGT CETANOROL CYMICHOND HABMATLHOND OPOUSCY | KPUTEIE mOfo for0 CTREOPEHHA.
[poBeaeso SHATI T8 HAMEHO XAPAKTEPHCTHEY iCHYIOMNX HABHATEHMY iBHOPMANIHEY CHCTEM T3 ENeXTPOHHMN HIBNATLHO-
METOEHSHKY  KoMmckcis. Hanano nepenlk HABMENLHMX OPOIYKTIE SKI BETONCHI B CTPYETYPY CHCKTPOHEOIO HIBSANEHO-
METOIEHONO KoMmmiescy apcummmsan. [lpeacrasncno pospobyy cISKTPONHOID HESMATEHO-METOIHHHONO KOMIUICECY. cficpy
3ACTOCYBAHEN | BEMKopucTapHa. [IpeacTannce garpasn eapianTie BHKOPHCTAHAR IR OEpeMux Bigtie gopucrysasie. [lepenfaseno
BHC/ACHHA B CHCTEMY [BOX BIJIE KOpUCTYBaHiE. Posepimo dysELT Ta OPHHEINITH (CHOBHHX KOMIOHCHTIE COPEICY, SKI J0380IRIOTE
OpraHIIYEATH [UIEHYKMY, MEHABATEHY, OPFEHISGUNTHY | MCTOOMMHO CHPEMOBAHY QISILHICTE CTYICHTIE, 150 OPICHTOBIHA Ha
AOCAHCHHA POTYIETATY: BOTOIIHEA NCEHMH HABMATLHOK THCITINIHGR, KOTPA 301CHI0ETRCE CTYICHTAMH CAMOCTIilND §o3 mpaod
MTTPHMER BHEIATAYE 33 YMOB MUTTPHMER T Dsfopsan iso-sosyHiEaiamsm Texsoorima [pencragacean poapofneny Gasy
NAHHX, AK3 QOSBOIAE NOBHOUIHEO (VHEIIOHYEATH HABMANEHO-MCTOIHHHOMY KoMMickcy. BHIHAMCHO OCHOBHI Depesarm Ta
HEMOTIEH ICHYHMHX HIBHATEHIX |HOpMEn fHIX CHOTeM. AKIICHTYBATACE VBArA HA HTAHH] OUIHKH AKOCT] PEIVILTATIE HAEMAHHA.

EKmo4osi coosa: cockTpoHHRl DUFMHENE, cOCKTPOHHA HABMATEHO-MCTOIHYHA KOMICKS, IHGOPMANIH TeXsuoni,
IE{ROPMALTTiHG CopeIOBNINE, HAESATEHN PO,

Paipaborka med opyaneH ol CHCTEMEBL VIEKTPOHHOND Y96 0-MeTOINYECKOr 0 KOMILIEKCE THCINIL TN
AL A Daspumnuen, T. A Jawrpenso, T. H. [Jopxas, A A aimpessn

B nonmoii cTATEC PACCMOTPEHE! BOZMOKHOCTH CEMOCTOSTCARHOH pafomsl cryaewtos 3BO Ha ocHoBE HCTIOAEIORIHHR
ICKTPOHEEN  YIeH0-METOIECENN  KOMIUICKCOE K8K COCTARARKME WHfopManmornoil ofpasosaTensaod cpens ysenoro
JABCACHUA, CTPYETYPE, NPSHMYILCCTER M HENOCTATKM ©T0 MCHMbiosasmd B yucfHom npouccce. (npeacncsa
ICKTPOHBOND  Y9eli0-METOAHSCCKIND KOMIICKCE KBK NOTHOUCHHEON COCTAENRIEl cospeMesHoro ydclsoro nponecca
EpHTCpHcE cro coinampd. [IpoBcacH BHANHT B OXEPAKTCPHEOBAHE! CVINCCTEYIOWME VHcOHEIC HBOPMANMOHHLIC CHCTCME! B
ICKIPOHHEE  yHcOHO-MCTOOMMCCKHE KoMImickoel. Jan nopedcsis yicOHEN OPOIVETOR, KOTOPHC BEINMCHE B CTPYVETYRY
ICKIPOHEOND  YHoOHO-MCTOINSCCEOID  KOMIDICECE  gucupmunesl  [lpencresncs  pazpaorasHsii  ncerpoHHEGD  yacOno-
METOIHMECKHEIT KOMITICKE, Ohepa eT0 NPHMCHCHHA H BCNLI08aHAS. [IPeIcTaRneHN IHArPAMME BAPHAHTOR HCIHVIEZ0BAHHA 10K
OTACABHLL ENI0B MONE0EATencil. [IpeIycMOTPEHD BECACHHE B CHCTEMY BV BIUIOB NOTkioearcncil Packpums dyemmm w
ITPHHITHIE] OCHOBHEIX KOMIIOHEHTOR CEPEAC, KOTOPEE NOMBOTHIOT OPrAHHI0EITE IIAHOEYH, NCTHABATENEHYH, OPTAHIaIHOEEYH
M METOIMHECKYHY HANPAERMCHBOCTE ERTETRHOCTE CTYIEHTOR, KEOTONAN OPBCHTHPYETCH HA IOCTHHCHHE PEIVILTATA YCBOSHHE
onpejencHEO  yueOHO  JNCUMIINEON, KOTOPAS OCBAMBACTCA CTVACHTEME CIMOCTORTENLED Ge2 NpAMON  DOAICpHEN
OPENoIRarTens N0 YOIOBMAM  OOLICPHKH e HHHOPMAIMOHHO-EOMMYHHKAUMOHHEIME  Texsonornauy.  [lpeacrannena
pmpaboTankan Ga3m JAHHED, KOTOPES MOIROASCT DOIHOUCHED  $VHEIMOHMPOBATE VcOHO-METOIMMECEOMY KOMILTEECY.
Ompenencksl OCHOBHEIE MPEMMYIIECTE M HEAOCTITEH CYIISCTBYIMIMX YeGHED HEHOPMAINOHHEIX CHOTEM. AKICHTHPOBATOCE
EHHMAEHIC HA BOMOCT OUCHKN KECCTES PCTyIETATOR 00y 3CHHA

Kmoueskle cI0BS! OISKTPOHHEN  y9e0HME, INSKTPOHEEL  YHeGHO-METOTNMECKHI  KOMINCKC,  MHQOPMINHOHHER
TEXHOIONHH, HE{RPMALAGHHAA Cpeia, yaeHLl npouecc
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