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Abstract

Objectives. The need to apply methods and models to support the educational process at universities including
the formation and management of academic discipline programs (ADPs) is determined by the growing need for the
active implementation of various automation tools including integrated information systems, which arise in response
to a number of regulatory and legal factors. Such social factors result in the significant increase in the volume
and categories of information circulating within business processes of an educational organization, as well as the
expansion of the requirements for ensuring the protection, storage, and transmission of information. In recent years,
the Government of the Russian Federation has approved the national “Digital Economy” and “Education” projects
(including the Federal Project “Digital Educational Environment”) emphasizing the growing role of informatization
and digitalization processes in education. In this connection, an obvious discrepancy arises between the theoretical
characteristics of information flows existing in educational organizations and the methods of its collection,
processing, storage, analysis, and application used in practice. One of the most important conceptual components
of the educational process in higher education institutions is the ADP, which organizes the relationship between
various components of the educational process: curriculum, competencies, training areas, learning technologies,
and methods for conducting the control check of students’ knowledge. The labor-intensive and variable nature
of ADP development and implementation requires the introduction of information technologies. Thus, the aim of the
present work is to analyze the volume and structure of institutional educational programs in order to identify the
necessary software requirements.

Methods. The classification of learning management systems according to various criteria, key requirements for
academic disciplines, and ADP structure is considered.

Results. An analysis of links between the ADP and key entities of the educational process is presented. The
functionality of the self-developed ADP module forimplementing at RTU MIREA is aimed at providing interconnection,
transparency, and availability of links between academic discipline parameters and its sections.

Conclusions. Introducing the ADP module allows reducing the time spent on developing the program by providing
universaltemplates of academic disciplines, along with the possibility of autofilling the academic discipline parameters
and tracking the current status of ADPs, as well as increasing the level of awareness of participants in the educational
process.

Keywords: educational process, data management, digitalization, educational environment, information systems
to support the educational process, educational programs and standards, academic discipline program
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HAYYHAA CTATbA
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I MHGOPMAIUOHHON CUCTEMbI YIIPABJICHUS

o0pa3oBareIbHOM Cpeaoit

10.B. Crapuukosa @, U.E. Poros, B.C. TomawueBckas

MUP3A — Poccuiickunii TexHosorn4deckuii yamsepceutet, Mocksa, 119454 Poccus
@ AsTOp Ana nepenvcku, e-mail: starichkova@mirea.ru

Pe3iome

Llenu. NMoTpebHOCTbL B NPUMEHEHUV METO40B U MOAENEN NOAAEPXKKN y4eOHOr 0 nNpoLiecca B 06pa3oBaTesibHbIX Opra-
HU3auusX BbiCLLEro 06pa3oBaHus, B T.4. POPMUPOBAHUS 1 YNIPABAEHUS NporpaMmamm y4ebHbix aucumnnund (MYQ),
onpenensieTcs pacTyLiein HeoBX0AMMOCTbIO akTUBHOIO BHEAPEHNS CPEACTB aBTOMaTM3aLMN, BKIOYas KOMMJIEKC-
Hble MHGOPMALMOHHBIE CUCTEMbI. OTO BbI3SBAHO HAIMYMEM HOPMATMBHO-MPABOBbIX U COLMasbHbIX GakTOpPOB, Npu-
BOASILLNX, C OOHOW CTOPOHBI, K CYLLLECTBEHHOMY YBEIMYEHWIO OOBEMOB 1 KaTeropuii MHGopMaLmMn, LMPKYINPYIOLLEN
B pamkax G13Hec-npoLeccoB 06pa3oBaTefibHOM OpraHM3aumnn, a ¢ APYro CTOPOHbI, K pacLUMpeHnto TpeGoBaHN,
npenbsaBAsSeMblX K 06ecrnevyeHunio 3amTsl HGopMaLMK, ee XxpaHeHuto 1 nepegade. B 2018-2019 rr. MpaButens-
cTBOoM Poccuiickon depepaumm yTBepXaeHbl HaLMoHanbHble NpoekThl «Lndposas akoHoMuka» n «ObpasoBaHue»
(B T.4. pepepanbHbili NpoekT «Lndbposas o6paszoBaTtenbHas cpena»), nogyepkmsatoLLme pacTyLLyto posb Npouec-
coB nHdopmaTnzaumn 1 umdposmsaummn B obpasosaHnn. Cnenyet OTMETUTL OYEBUAHOE HECOOTBETCTBME MEXAY
XapakTepucTMKaMin CyLLECTBYIOLLMX B 06pa3oBaTesibHbIX OpraHn3aumsax MHGOPMaLMOHHbBIX MOTOKOB 1 crnocobamm
nx cbopa, 06paboTKM, XpaHEHWS, aHaNn3a 1 NPUMeHeHMs Ha nNpakTuke. OOHOM U3 BaXHENLLNX COCTaBNASIOWNX 00-
pasoBaTesibHOro npoLecca B opraHmM3auusx Boicliero obpasosaHus sensetca MY/, no3sonsiollas opraHn3oBaTb
B3aVIMOCBSI31 MEXAY Pas3NyHbIMN COCTaBNSOWMMKN y4ebHOro npouecca: y4ebHbIM NIaHOM, KOMNETEHLMAMMU, Ha-
npaeneHNs M NOArOTOBKM, TEXHONOMMSMN 00y4eHUs U crnocobamm OCYLLECTBIIEHMS KOHTPOJIbHOM NPOBEPKM 3HA-
HUI obyyatomxcs. PazpaboTtka n peanndauus MY/ asnseTcs Tpyo0EMKMM Y BAPUATUBHBIM NPOLECCOM, KOTOPbIN
TpebyeT BHeAPEHUs MHDOPMALMOHHBLIX TEXHONOMMIA. Lienb paboThbl — aHanM3 ob6bema 1 CTPYKTypbl 06pa3oBatesib-
HbIX MPOrpamMM yuypexaeHus Ans BoiSBleHUs TpeboBaHui K He06X0AMMOMY NPOrpaMMHOMY 0OECNEYEHNIO.
MeTopabl. PaccmoTpeHa knaccudurkaums cMcTeM ynpaBrieHs 00y4eHEM MO pPa3INyHbIM NPU3HaKkam, KoveBble
TpeboBaHuMs K y4ebHbIM aucumnnmHam n ctpyktypa My,

PesynbTatbl. [TpoBeaeH aHanna ceazei MY/, 1 kno4eBbIX CyLLHOCTEN y4ebHOro npolecca. PaccMoTpeHbl GyHK-
LMOHaNbHblE BO3MOXHOCTU Moayns cobcTBeHHoN paspadotku MY ans sBHeapenus B PTY MUPOA, HanpaBneHHble
Ha obecneyeHne B3aMMOCBS3U, MPO3PAYHOCTUN U JOCTYNHOCTU CBA3E Mexay napamMmeTpamm y4ebHOM ANCUUMNIVHDI
1 ee pasgenamu.

BbiBoabl. BeeneHvie moayns MY/l no3BonnT yMeHbLUWTbL BPEMEHHbIe 3aTpaThl Ha pas3paboTKy NporpamMmbl NyTem npe-
[OCTaBNEHNS YHUBEPCaASIbHbIX LLIABMOHOB YYEOHbIX AVCLMMIVH, BO3MOXHOCTW aBTO3aroJSIHEHMS X MapaMeTpoB, OTCe-
XunBaHus TekyLlero craryca MY/, 1 noBbIcUT ypoBEHb MHDOPMMPOBAHHOCTY YHaCTHUKOB 0Opa30oBaTeNbHOro NpoLecca.

Kniouesble cnoea: 06pasoBaresibHbIii NPOLECC, yrpasieHne AaHHbLIMKU, obpasosaTesibHas cpeaa, MHhGOoPMaLOHHbIE
CYCTEeMbI MOOAEPXKM YHeOHOro NpoLecca, 06pasosaTesibHbIE MPOrpaMMbl U CTaHAAPTbI, MPOrPaMMbl y4eBHbIX ANCLIMMINH
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np03pa‘-lHOCTb d)MHaHCOBOVI AedaTesibHOCTU: ABTOpr HEe NnMetoT q)l/lHaHCOBOI7I 3anMHTEepPeCcoBaHHOCTW B npeacTaB/leH-

HbIX MaTepunasiax nin Mmetogax.

ABTOpPbI 3a5BASAIOT 06 OTCYTCTBMM KOHMIMKTA MHTEPECOB.

INTRODUCTION

Information technologies are widely used in all
spheres of human activities including education.
The introduction of information systems (IS) into
the educational process contributes to its rational
organization and the creation of the unified information
space for the educational institution and direct
participants in the learning process.

The information educational environment is the
systematically organized set of information technologies
as well as hardware, software, and methodological
support along with electronic educational resources for
organizing the educational process wherein a person
plays the role of the subject [1, 2]. The digitalization
of the following areas is required for the functioning
of the information educational environment in a higher
educational institution (HEI):

¢ information and methodological activities,

e planning the learning process and resource
provision,

e placement and storage of training materials,

e monitoring,

e distance education [3].

The need to digitize these areas of activities has
given rise to the special type of IS being the Learning
Management System (LMS). This term implies the use
of IS to provide support to the e-learning process in terms
management, monitoring, and documenting, as well as
providing the learning content and control [4]. This IS
support may be distinguished into methodological,
administrative, and technological strands. The ISs
themselves comprise software or platforms aimed at
providing teachers and students with the necessary tools
to organize and conduct the learning process including
distributing the reference and lecture materials, as well
as generating reports.

The functionality of modern LMSs may be
complemented by software products such as
the Training Management System (TMS) for
implementing the learning process under the teacher
control and the Learning Record Store (LRS) for
tracking and recording user actions. LMSs find
application for solving various tasks ranging from IS
providing means for online courses up to systems of
the corporation level which functionality is regulated

by GOST R 52653-2006! and GOST R 52655-20062
standards.

DOMESTIC AND INTERNATIONAL
EXPERIENCE IN IMPLEMENTING IS
INTO EDUCATIONAL ACTIVITIES

By the early 1980s, personal computers had already
become much more accessible to users, resulting in the
increasing use of software in the educational process.
The first IS supporting the educational process and its
components appeared in 1980. Among the most popular
IS, the ToolBook and TenCORE authoring systems
were used to create interactive content for learning. The
computer managed instruction (CMI) systems FirstClass
and TrainingPartner?, which were among the first IS for
automating educational process components, use formal
language and specifications to create training courses
and integrate them into the distance learning system. The
first tools for working with email, forms, and interactive
whiteboards were also introduced in FirstClass and
TrainingPartner.

A complex of automated management systems for
higher education institutions already being developed
in Russia at that time would go on to become the first
IS to support the educational process. This software
developed by the Research Institute of Higher Education
Problems of the USSR covered the entire learning
process ranging from admission to the university up
to the completion of education [5]. According to the
centralized implementation process, the system went on
to be integrated into more than 50 different educational
institutions deemed as having the greatest technical and
intellectual potential.

Along with the development and growth of the number
of IS supporting the educational process components,

I GOST R 52653-2006. Information and communication
technologies in education. Terms and definitions. Moscow:
Standartinform; 2007 (in Russ.).

2 GOST R 52655-2006. Information and communication
technologies in education. The integrated automated control
system of the high professional educational system. General
requirements. Moscow: Standartinform; 2007 (in Russ.).

3 LMS-Timeline. https://www.rockymountainalchemy.com/
cudenver/INTE6750/Emergence/LMS-Timeline.html. Accessed
April 15, 2022.
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various standards governing the processes of their
development and implementation become the subject of
active development. An example of this type of standard is
the Sharable Content Object Reference Model (SCORM)?,
which focuses on the requirements for the formation of
educational literature for distance learning systems. Here,
the key idea is to compile electronic resources from shared
content objects [6]. SCORM aims at implementing the
interoperability of all elements of the education programs
with all LMSs and virtual learning environments [7].
In accordance with this standard, educational materials
are presented in the form of blocks, allowing them to be
included in different courses and disciplines and providing
the possibility of their independent use as part of a distance
learning system. Since essentially consisting of a set
of technical rules focused on providing the reader with
knowledge about course design and lesson structure, as
well as the description of the principles of interaction with
the system, SCORM becomes relevant to programs within
academic disciplines (ADPs). This standard puts forward
the following three key requirements for the learning
program components:

e the presence of manifest file containing the complete
description of the course and all its components;

e course metadata represented by the image, video
file, or HTML page should be associated with the
specific metadata file;

e the presence of the program interaction language
to implement communication between the learning
organization system and the learning program.

Such educational support systems as Moodle’,
Sakai®, ATutor’, ILIASS, and others are implemented
using this standard.

Today, the most preferable solutions for educational
institutions are not off-the-shelf solutions but the systems
providing flexible tools to support the learning process,
which may be further improved in the future [8, 9].

IS ROLE OF ADP COMPONENT IN SUPPORTING
THE EDUCATIONAL PROCESS

Although many LMSs offer similar functionality,
individual systems may differ significantly in a number of
key parameters, thus complicating the decision-making
process for using a particular system in the educational
institution. In order to identify different types of LMS,
the following characteristics may be used as classifiers:

e license type;
¢ functionality;
e modularity;

https://scorm.com/. Accessed April 17, 2022.
https://moodle.org/. Accessed May 15, 2022.
https://www.sakailms.org/. Accessed May 11, 2022.
https://atutor.github.io/. Accessed May 13, 2022.
https://www.ilias.de/. Accessed May 15, 2022.

e requirements imposed by the customer to the system;
e the system physical location features [8].

LMSs can also be classified into three types
according to the type of license: free, partially paid, and
paid. Free systems are characterized by their cost-free
distribution. Partially paid systems are characterized by
the presence of a minimal free functionality, which may
be expanded upon payment of a fee.

Moodle is an example of one of currently most
popular free LMSs. The system provides users with
tools for both creating courses and monitoring the
learning process. The key advantages are its simplicity
and ease of use, while offering extensive opportunities
for organizing the educational process and monitoring
the knowledge of students, as well as its relative user-
friendliness to third-party developers allowing their
integration into the system [10].

The partially paid system may be exemplified by
the eFront® system having a wide starting set of tools:
glossary, testing, forum, chat, calendar, etc.

The paid systems include Dnevnik.ru'®, Moiuniver!!,
YaKlass!2, SharePointLMS!3, BlackBoard!4, Desire2Learn
(D2L)'5, and others.

Classifying IS by functionality, two types of LMS
may be distinguished:

1) aimed at supporting the learning process upon the
whole;

2) aimed at providing educational material and testing
the knowledge of students only.

Examples of the first type are Moodle, Sakai,
e-University'®, Education Elements!’, Ilias, Odijoo'8,
ScormCloud'?, Dnevnik.ru, My University, YaKlass, and
eFront.

The systems belonging to the second type may be
exemplified by Claroline?’, Dokeos?!, LAMS??, Learn
eXact?, and Coursera?*.

° https://www.efrontlearning.com/. Accessed May 12, 2022.
0 https://dnevnik.ru/. Accessed May 15, 2022 (in Russ.).

T https://moi-univer.ru/. Accessed May 21, 2022 (in Russ.).
2 https://www.yaklass.ru/. Accessed May 15,2022 (in Russ.).
13 https://www.sharepointlms.com/. Accessed May 15, 2022.
14 https://www.blackboard.com/. Accessed May 15, 2022.
15 https://www.d2l.com/. Accessed May 15, 2022.

6 https:/dic.academic.ru/dic.nsf/ruwiki/1428198. Accessed
May 26, 2022 (in Russ.).

17 https://www.edelements.com/. Accessed May 26, 2022.

18 https://rusticisoftware.com/blog/taking-scorm-to-odijoo/.
Accessed May 15, 2022.

19" https://rusticisoftware.com/products/scorm-cloud/?utm _
source=google&utm_medium=natural search. Accessed May 15,
2022.

20 https://www.claroline.com/. Accessed May 15, 2022.

21 https://www.dokeos.com/. Accessed May 15, 2022.
https://www.lamsfoundation.org/. Accessed May 15,

—_

—_

—_

23 https://www.exactls.com/. Accessed May 15, 2022.
https://www.coursera.org/. Accessed May 15, 2022.
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Using the modularity criterion for classifying LMS,
the autonomous and modular types of systems may be
distinguished. The autonomous LMS is characterized
by implementing all tools for the activities in one
application. Modular LMSs are independent subsystems.

In terms of requirements, LMSs implemented as an
off-the-shelf product or made on order in accordance
with the needs of the customer organization may be
distinguished.

In terms of physical location, the local, server, and
cloud systems may be identified.

The local and server-based LM Ss may be exemplified
by Moodle, Tandem University?>, Ilias, ATutor, and
WebTutor?®. Cloud LMSs include Coursera, iSpring?’,
Ed-modo?®, Odijoo, Scorm Cloud, TalentLMS?°, and
Docebo’.

In addition to the basic requirements for modern
LMS such as reliability, convenience, and low cost
for the educational process participants, the following
additional requirements based on the classification
features discussed above may be formulated:

¢ availability of flexible tools allowing the educational
institution to implement the necessary functions
within the educational process;

e support of SCORM or Tin Can API standard’! to
migrate content from one IS to another;

e adaptability.

The main trend in the LMS development is the
transformation into the Next Generation Digital Learning
Environment (NGDLE) being the ecosystem consisting
of learning tools and components developed by general
standards [11]. For proper functioning, NGDLE requires
implementing the following functional features:

o the ability to analyze and evaluate the learning process;

e compatibility and the ability to customize the
learning environment;

o simplicity and usability of the tools for both students
and academic teaching staff (ATS);

e cnsuring interaction and integration between
different learning programs.

e The above functional features allow identifying four
key dimensions for NGDLE:

e it should be possible to exchange learning content
between all components of the system presented in

a common format;

25 https://tandemservice.ru/products/tandem-university. Accessed
May 15, 2022 (in Russ.).

26 https://webtutor.ru/_wt/main_web. Accessed May 15, 2022
(in Russ.).

27 https://www.ispring.ru/. Accessed May 15, 2022 (in Russ.).

28 hittps://soware.ru/products/edmodo. Accessed May 15, 2022
(in Russ.).

29 https://www.talentlms.com/. Accessed May 15, 2022.

30 https://www.docebo.com/. Accessed May 15, 2022.

31 Tin Can API is a specification of programs in distance
learning, which allows training systems to communicate with
each other by tracking and recording training classes of all types.

o theintegration process should be easy and convenient
to reduce the time costs and simplify the process of
capacity building-up for the users;

o the learning environment should be the main source
of data retrieval for the learning process;

e NGDLE should allow creating new interoperability
standards in ways being compatible with its other
standards to maintain overall consistency.

The NGDLE personalization covers two aspects:

e cquipping and configuring the learning environment
which is used then for building pathways to complete
learning tasks and achieve learning goals;

e adaptive learning in which the automated system
provides students with coaching and suggestions
tailored to each student needs.

There has been significant recent momentum in
adaptive learning, and this should be a feature of the
NGDLE landscape. As with other NGDLE functional
areas, integrating adaptive learning tools capable of
providing data on student to support analytics would be
crucial.

Within the context of NGDLE for analytics, two
main components may be distinguished:

e learning analytics characterized as the measurement,
collection, analysis, and reporting of student data
in order to understand and optimize the learning
process itself and the environment wherein it occurs;

e integrated planning and advising systems defined
as the institutional capacity to make educational
progress by creating a common space for all
participants in the educational process. This space
should contain the information and set of services
necessary for a certain level of education.

It should be noted that most of the major LMS
platforms have built-in functionality to perform learning
process analytics based on data from IS and LMS.
Based on this, such modules may be considered as first-
generation attempts. Future analytics modules may be
placed outside LMS, while their dashboards can be
accessible for viewing in LMS or other applications
using the Interoperability specification (the protocol
describing interaction of learning platforms that is
Learning Tools Interoperability, LTI). The results of the
transition to NGDLE would be an increase in the amount
of stored data; integration of appropriate tools aimed at
improving the work quality; the ability to use analytical
functions for evaluating the learning process.

SELECTING AN IS MODEL FOR ORGANIZING
THE EDUCATIONAL PROCESS AT RTU MIREA

Educational programs offered at RTU MIREA were
analyzed in the context of selecting the appropriate IS
model (Fig. 1) [12]. The following key factors were
identified:
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B Secondary vocational education
W Bachelor’s degree

Master’s degree

Specialty
B Postgraduate study

40

Fig. 1. Number of RTU MIREA educational programs

o territorial—conditioned by the location of
classrooms and basic departments;

e quantitative—reflecting the number of students to
include those who will only enter the university,
i.e., making allowance for the dynamics of their
enrollment (Fig. 2);

e implementation—degree of integration of current IS
into the institution activities, as well as the level of
their interdependence [13, 14].

As a result, it was decided to allocate the ADP
management subsystem as a specialized LMS component.

The learning process at RTU MIREA is carried
out in accordance with the basic educational programs
reflecting its key components [14, 15]. As well as
defining the learning process itself, the working ADP
reflects the following key components:

e thematic focus of the discipline;

e competencies to be obtained by the student according
to his or her achieved results;

e number of hours and order of lectures, practical,
and laboratory classes, including independent work
carried out by the student

e the classroom hardware and software;

e format and methods for testing and control of the
student knowledge;

e recommended literature;
e questions for test or exam, etc. [14, 15].

The process of ADP development, formed in
accordance with the needs of the labor market, is
regulated by Federal Law No. 273-FZ of December 29
“On Education in the Russian Federation”.3> When
creating an ADP, it is necessary first of all to be guided
by its purpose. The educational process is aimed at
ensuring that a student master a set of key skills and
competencies provided by the training area or specialty.
There should be a relationship between all types of
obtained competencies by determining the place of the
academic discipline in the learning process to provide
the future specialist with a complete picture of his/her
chosen specialty.

The ADP design and implementation process should
be guided by three key principles: interconnectedness,
transparency, and accessibility.

The first requirement is an attribute of any
learning process reflecting the relationship between
the various elements of the learning process including
curriculum, competency map, educational standards,
etc. The second requirement refers to the processes of
agreeing and approving the learning program. The third
requirement implies the program should be accessible
to all participants in the learning process, i.e., including
teaching staff and students.

Today, although LMSs are used at almost every
university, the main disadvantage is the lack of a “boxed
solution” that would reduce the load on the teaching staff
by taking over most of the tasks related to creating a
working ADP. In future, such a solution should offer the
following:

32 http://pravo.gov.ru/proxy/ips/?docbody=&firstDoc=1&last
Doc=1&nd=102162745. Accessed May 15, 2022 (in Russ.).
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Fig. 2. Dynamics of the number of students enrolled in RTU MIREA
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o compensate for the increased teaching staff workload in
drafting documents supporting the educational process;

e reduce the document flow;

e accelerate the process of ADP creation;

e form the competency matching matrix of academic
disciplines;

e provide the development of work programs with
allowance for the sequence of the studied disciplines
and the formation of competencies;

e analyze the interrelation of the disciplines involved
in the process of the future specialists training;

e synchronize the list of recommended literature for
mastering the discipline with the list of literature of
the university library;

e provide the possibility of the working ADP
individualization;

e reduce the number of mistakes made by teachers;

e automatically identify discrepancies and contradictions;

o track the requirements for the material and technical
support of the learning process;

o ensure flexibility to changes in documents governing
the development process;

e ensure that working programs comply with the
requirements of Federal State Educational Standards
for higher education;

e form working programs as separate editions;

e ensure the transparency of the processes of agreeing
and approving the ADP formal and substantive
parts;

e cnsure storage, versioning, and accessibility of all
working ADP versions;

e cnsure a high level of quality management in
developing the working ADP;

e cnsure the working ADP availability to all
participants in the educational process;

o ensure the collection of statistical data on the current
status of the working ADP.

IS KEY ELEMENTS
AND THEIR FUNCTIONALITY

When automating the ADP development process, it
is necessary to implement the functionality to allowing
both the creation and editing of the working ADP and its
key elements:

e creating, editing, searching, and using off-the-shelf
programs (provided they are available in the database);

e creating and editing templates of working ADP;

e filling the sections of the working ADP based on
regulatory requirements;

e adding new documentation;

e ability to integrate with digital library catalogs;

e work with competencies (individually and by
creating a common list) implying creation, editing,
and automatic generation;

o formation of the teaching load, manually or
automatically.

In view of the above, it has been decided to
develop the proper module for working with ADP to be
further implemented at RTU MIREA. The formalized
description of functional requirements for the ADP
module may be presented as shown in Fig. 3.

Tools
User
Roles
Unit List Unit Template
General
Templates

Fig. 3. Basic functionality of the ADP module for forming
ADP approval templates

Tools provide the user with various functionalities
including navigation between templates and printing.
Unit List displays the hierarchical structure of units
from Faculty to Department level. Unit Template
contains information regarding the current template.
User Roles contain links to reference information about
ADP developers and those responsible on behalf of the
Department and Methodology Department. General
templates contain links to departmental programs.

The ADP module aims to solve the following set of
tasks:

1. Storage of created and implemented learning
programs indicating their versions.

2. Access to information about courses and their key

characteristics for ATS.

. Identification of the ADP place in the curriculum.

4. Ability to set the values assigned to the credits
required for the student training areas and the
corresponding specialization for each discipline.

5. Formation of the set of student competences to be
acquired by him/her at the end of the study discipline.

6. Identifying the interrelationships of various
disciplines in the curriculum.

7. ADP status allowing determining its presence or
absence.

8. Determination of intersection cases of ADP sections
with allowance for the chosen training areas and
specialties.

By solving the described problems, three
key requirements for the ADP development and
implementation process are fulfilled: accessibility,
interconnection, and transparency [14—16]. Access to the
ADP created using the module is provided to all persons

W
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Educational process support IS

Educational
standard

BC

4

w |
!

‘ - ADP approval

criteria

Reason
for generating
ADP templates

of the current year

ADP module

»  Approved ADP

a Assigned P Reason for adding
discipline new discipline
Ground for

Discipline »| generating ADP > ADP

project template
» User

ATS —

Role

Fig. 4. Relationship between ADP attributes and entities inherent in the learning
process. WC is working curriculum. BC is basic curriculum

involved in the educational process thus ensuring openness
and transparency in organizing the learning process.

Universal templates for generating standard ADP
forms can be divided into two main groups. The first
group contains templates included in the work plan and
assigned to a particular structural unit and ATS. Its main
distinguishing feature is to indicate the presence of the
university-wide elective. The second group is intended
for templates only being planned to be introduced in the
curriculum. Both typified groups of templates created
at RTU MIREA in accordance with the classification of
academic disciplines are accessible to ATS.

The structural content of the template includes two
areas: a functional employee area and ADP area. The
first provides the employee with access to their courses,
material base, ADP, group chat, and additional tool
features. The second area includes the following five tabs
providing information between which the user can switch:
ADP card, content, disciplines, review, and status log.

By integrating the module with IS, two main features
are implemented:

e formation of the academic discipline parameters
with the provision of connection between parameters
conditioned by the curriculum and the sections of
the selected discipline;

e availability of choice between different competences
of the corresponding academic discipline for obtaining
the necessary information formed on the basis of
the data stored in the competence map and specialty
direction (Fig. 4).

CONCLUSIONS

The implemention of the ADP module as a part of the
learning process support IS at RTU MIREA reduces the
time spent by ATS on the ADP development by providing
users with various templates along with the possibility to
fill them automatically in accordance with the discipline
curriculum. The ADP module functionality also ensures
the collection of statistical data on the program current
status and the availability of all ADP versions, as well as
increasing the student awareness level.
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