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SUMMARY

Zhu Ting. Models and methods of managing joint Ukrainian-Chinese
international projects based on Agile methodology. — Qualifying scientific work as
a manuscript.

Thesis for the Doctor of Philosophy Degree in Specialty 122 «Computer
Sciences» — Taras Shevchenko National University of Kyiv, Kyiv, 2023.

Abstract content The dissertation is devoted to the creation of scientific-
methodical and information-applied support based on information and communication
technologies and Agile methodology, which can be applied in international Ukrainian-
Chinese projects to model the progress of the life cycle of projects and provide a timely
assessment of the effectiveness of these projects for their institutional participants,
administration systems and executors.

Global changes that have recently taken place in the world economy as a result
of the intensive development of information and communication technologies and
systems have led to the transformation of the business environment and accelerated the
process of transition from an industrial to an information society. In order to intensify
the implementation of changes, it is necessary to carry out scientific-analytical,
methodical and applied adaptation of information architecture capabilities and
functional advantages of the Agile platform, which provides management capabilities
to the needs of the cycle organization and administration of the environment of
international educational and information projects, taking into account the
divergence/convergence of mutual influences of external entities and internal
environments of the specified projects. Projects of this nature must be carried out taking
into account the sustainable development of educational environments that ensure the
growth of the target functional quality for the course of educational and scientific
processes in higher educational institutions.

For the high-quality implementation of the project, it is necessary to understand
the basic principles and take into account both external and internal influencing factors
for the primary organization of decisions on the coordination of the environment and

activities of participants in international projects using ICT & Agile, to achieve a
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rational compromise between the complexity of the development and the "value of the
user story"; improving the quality and reducing the duration of feedback.

For the successful direction of the project based on the Agile methodology, it is
necessary to combine methodological components: functionally oriented development
(FDD), an iterative approach without functional specifications (Getting Real), Scrum
rules for managing development and coding processes, Software Development
approaches, methodological components of educational management and marketing ,
conceptual foundations of convergence theory, stakeholder theory, and project core
values.

The idea of creating an adapted administration technology and flexible
adjustment of the content and characteristics of an international educational project
makes it possible to use diverse specialists assigned to leading managerial roles without
a clear division into formal internal specializations.

In this work, an important task is solved, namely the construction of an integrated
communicative and informational environment that provides content-process and
transformational paradigms for the management of international educational,
educational-informational and informational-product projects that contribute to the
sustainable development of educational environments and ensure the growth of the
target functional quality for the course educational and scientific processes in higher
educational institutions.

The object of research is the processes of managing content, environment and
participants based on information and communication technologies and Agile
methodology.

The subject of research is models, methods and information and communication
technologies of administration of international educational and scientific projects.

Research methods. Reasonableness of the results obtained in the work was
ensured by a rational combination of approaches of models and research methods,
information and information and communication technologies, which are different in
terms of content and purpose. The leading general-methodological components of the

research, which further determined the course of the research and its results, were
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chosen: Agile methodology as a modern applied embodiment of ICT; methodological
principles of goal structuring and administration of educational and scientific projects;
simulation modeling in an objective digital environment. As accompanying methodical
components that allowed to solve the tasks, the basis of a variety of expert evaluations
was used, which allows to analyze according to the degree of importance of
information in any direction of information and communication technologies, so that
it is possible to present complex and mutual relations of constant and variable factors,
which are based on further decision-making when calculating break-even points.
Methods of the theory of sets, relations and formal systems for building formal models
of knowledge presentation in the management of international educational scientific
projects.

The study aims of the research is to create scientific-methodical and
information-applied support for the use of information and communication
technologies based on the updated Agile methodology in international Ukrainian-
Chinese projects.

The scientific novelty of the obtained results:

- for the first time, the scientific-analytical, methodical and applied adaptation of
information architecture capabilities and functional advantages of the Agile platform
to the needs of the cycle organization and environment administration of international
educational and information projects, taking into account the divergence/convergence
of the mutual influences of the subjects of the external and internal environments of
the specified projects, was carried out.

Improved:

- content-process and transformational paradigms of management of international
educational, educational-information and information-product projects, which further
contribute to the sustainable development of educational environments and ensure the
growth of the target functional quality for the course of educational and scientific
processes in higher educational institutions;

- the application of the Agile platform for the formalized description of the information
and digital space of subjects, phenomena and products of international scientific
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educational projects, which allows to adequately model the course of the life cycle of
such projects and provide timely assessments of the effectiveness of these projects for
their institutional participants, the administration system and executors;

- a mathematical model of the strategic planning of international projects in the digital
space, which allows rationalizing the trajectory of the subjects of such projects,
minimizing time and resource costs.

Received further development:

- a methodological and analytical approach to the transformation of the information
and communication environment on the basis of the Agile platform for productively
solving the tasks of marketing planning of the release program and sales forecast of
educational services at the international level. The specified approach is a reaction to
the progressive development trend of information and communication, cognitive,
digital and management technologies, with further integration of these trends for the
preparation and implementation of a multi-component educational project;

- priorities for the identification of digital strategic milestones of the international
information and educational project, which will be taken into account by the temporary
structure of the project administration. The specified temporary administrative
structure with the use of formalized digital indicators makes it possible to choose from
the presented options for the administration of the cycle of the international educational
project the one that best corresponds to the strategy of "educational and scientific
synergy" and, at the same time, best meets the requests of the institutional subjects of
the project;

- elements of the theory of evaluation of unknown parameters of signals when
interacting with the Scrum methodology based on the one-moment and multi-moment
representation of random processes and the modified polynomial maximization method,
which allows to ensure the performance of the final result of the cycle of the
international educational and scientific project for the effective solution of applied
problems in the design and research of educational programs;

- the means of successfully solving the multitasking specialized bachelor's training

program "3+1" in KanbanFlow on the basis of the Agile platform, which allows you to
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update curricula and integrate them as interchangeable components into the process of
functioning of the higher education system.

The first chapter of the dissertation describes Agile processes and
methodologies, its conceptual studies. Based on a critical analysis of basic concepts
and theoretical principles, it was determined that modern information and information
and communication technologies can be used for educational purposes, in particular,
in international educational processes. Also, the section highlights the advantages of
using the Agile platform for organization, administration and improvement of
educational, preparatory, communication and logistics processes. Processes for the
administration of large-scale initial projects using the Agile platform are described,
which ensures adequate minimization of objective and subjective project risks through
the use of "mini-cycle™ iterations. Analyzed and described cycles that reflect the stages
of design and administration, content, programming environment, testing and
documentation.

In this section, the capabilities of information and communication technologies
in an Agile environment for structuring the goals and objectives of all stages of
international projects are substantiated. The considered methodology allows to
implement a successful interaction between the institutional subjects of the project
(from different universities), executive subjects, managers and clients based on the
direct communication of IECP-PAM (International Educational and Communication
Project on the Platform of Agile Methodology) subjects in a special bullpen office.

The second chapter describes simulation modeling of risk analysis, defines the
basic principles for coordinating the environment and activities of participants in
international projects using ICT & Agile. The priority principles of the general vision
of the content and target direction of the IECP-PAM project, a clear understanding of
the communication regulations between the project subjects, the flow of resources in
the middle of the project's operational system, ensuring the successful prioritization of
the task list, achieving a rational compromise between the complexity of the
development and the "value of the user story" were studied ", improving the quality

and reducing the duration of feedback. In this section, "Crystal Ball" software packages
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have been developed for practical simulation modeling, which makes it possible to
conduct mathematical modeling. The measures of risk regarding the probability of
obtaining a negative value are described, and the assessment of competitors is
determined when developing joint educational projects, which help to indicate the
rather high competitiveness of the educational institution under study. A study of
marketing planning of the graduation program and forecasting of the structure of
educational services at the international level was conducted, which is the basis for the
joint implementation of educational projects. The purpose of which is the most
effective positioning of the educational product on the market and, ultimately, the most
effective use of the funds invested in the project.

The third chapter of the dissertation research presents the technologies for
determining the applicability of the principles and approaches of the flexible Agile
methodology in an educational institution that provides a formalized description and
regulation of educational, logistical, communicative, management processes based on
the indicators formalized by the author of the course of the project cycle. The
construction of a technology based on the capabilities of the Scrum approach is
described, which allows, without a clear division into formal internal specializations,
to distribute diverse specialists according to leading managerial roles: Scrum master
(organizer) and Product owner. A strategy was developed for positioning all details of
the marketing complex for effective positioning of educational services, namely:
strategies for services, communications, distribution and pricing. The results of the
evaluation of the effectiveness of the marketing complex of an educational institution
presented in this section allow you to determine the potential inherent in certain
educational services, to adjust the process of their provision depending on the
conditions of the market environment, to identify areas of improvement of individual
elements of the marketing complex, and also to increase the competitiveness of
universities in the field of training. specialists created on the labor market.

In the fourth chapter, a conceptual scheme of an integrated communicative
information platform of international educational projects is developed. The proposed

information technology was configured and applied for the needs of the
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implementation of an international educational project (a joint educational project
between the Black Sea National University named after Peter Mohyla and the Yanchyn
Polytechnic Institute called "3+1") within the framework of substantiation of partner
benchmarking models and a complex of marketing data of educational institutions. The
methodological and analytical approach and ICT based on the Agile platform,
introduced by the author, were applied to solve the problems of marketing planning of
the graduation program and sales forecast of educational services at the international
level. For the needs of the IECP-PAM international project, an integrated
communication and information environment based on the following operating
subsystems has been substantiated: the subsystem of the analysis of educational
programs; a subsystem of administration and adjustment of educational projects and
programs based on the Scrum approach methodology. This approach makes it possible
to develop and prepare options for the IECP-PAM cycle, and then to present
alternatives to the project for consideration by the management.

The practical significance of the obtained results lies in the fact that the
methodical approach, analytical tools, and the information-application and
communication environment created on their basis in the Agile format and application
software products using FDD schedules and Scrum of the digital space made it possible
to develop an integrated information- communication platform for initiating the
preparation and implementation of international educational and scientific projects.
The benefits of Agile have been systemically deepened thanks to the use of research
results in the "3+1" project, the capabilities of administration specialists have been
significantly deepened by the content of time and the information and communication
environment of the project. A successful clearly formalized and step-by-step
technology for forming and correcting the cycle of international educational projects
has been introduced.

Keywords: Agile methodology, educational projects, information and
application support, information and communication technologies, international

Ukrainian-Chinese projects; virtual university; project management.



LIST OF PUBLICATIONS OF THE APPLICANT BY PHD THESIS

TOPIC
Articles in professional publications of Ukraine

(included in the list of the Ministry of Education and Science of Ukraine)
1. Zhu, Ting. (2020). The application of Agile's flexible methodology in planning a
joint international specialist training program. Management of Development of
Complex Systems, 41, 156 — 162, dx.doi.org\10.32347/2412-9933.2020.41.156-162.
[category <«8>] http://mdcs.knuba.edu.ua/article/view/203823

2. Zhu, Ting, (2019). Technologies of organization of the communication process in
educational projects and programs. Management of Development of Complex Systems,
37, 132 — 137, dx.doi.org\10.6084/m9.figshare.9783140. [category <8>]
http://urss.knuba.edu.ua/files/zbirnyk-37/23.pdf

3. Zhu, Ting. (2022). Methodology of partner benchmarking during the development

of international joint educational projects based on Agile methodology. Management
of Development of Complex Systems, 50, 93-101. dx.doi.org\10.32347/2412-
9933.2022.50.93-101. [category <«8>] http://urss.knuba.edu.ua/files/zbirnyk-50/93-

101.pdf
4. Zhu, Ting. (2022). Definition and evaluation of competitors in the development of

international joint educational projects. Management of Development of Complex
Systems, 51, 122-129. dx.doi.org\10.32347/2412-  9933.2022.51.122-129.
http://urss.knuba.edu.ua/files/zbirnyk-51/122-129.pdf

Articles in professional publications of Ukraine

(not included in the list of the Ministry of Education and Culture of Ukraine)
1. Zhu Ting. (2020). Using the principles and approaches of flexible methodology
(Agile) in the planning and implementation of the educational process. Science Journal
Innovation Technologies Transfer. 48-55. 10.36381/iamsti.4.2020.48-55.

Approbation works

1. Zhu Ting. (2018). Strategy to increase the competitiveness of the university and its
educational  services. V' wmidxchapoona  HAyKo8O-NpakmuuyHa — KOHGhepenyis

«Inghopmayiiini mexnonozii ma 63aemooiiy, 64-65.



2. Zhu Ting. (2019). Organization of the communication process in education projects.
«YTpaBIliHHS MPOEKTAMHU Yy PO3BUTKY CYCILILCTBA», 63-64.

3. Zhu Ting. (2019) Communication process in educational projects. | international
scientific-practical conference, Chernivtsi IMTSK-2019 (Information Modeling
Technologies, Systems and Complexes), 119-121.

4. Zhu Ting. (2020). Agile npu mIaHyBaHHI CHUIFHOI MIXKHAPOJHOI TPOTpPaMU
HaByaHHs. Seventh international scientific-practical conference «vlanagement of the
development of technologies>» Topic: "Information technology development of
educational content>>Kyiv, 25 — 26 March 2020, 145-146.

AHOTAIIA

Yxy Tin. Mopgesi Ta MeroaW YNPaBJIIHHA CHUIBHAMH YKPaiHCbKO-
KHTaliCbKHMH Mi’KHAPDOJAHUMH TPOeKTaMH Ha OCHOBi Mertomosorii Agile. — —
Keanigixayitina naykosa npays Ha npasax pyKonucy.

Hucepraiisi Ha 3700yTTS HayKOBOTO CTyIEeHA JokTopa ¢inocodii 3a
cnemiaibHicTiO 122 «Komn’toTepHi Hayku>>— KHUiBChKHI1 HAI[lOHAIBHUIM YHIBEPCUTET
imeni Tapaca [llepuenka, Kuis, 2023.

3micT anoranii. /lucepraiisi npucBsiY€Ha CTBOPEHHIO HAYKOBO-METOAMYHOIO
Ta 1H(QOpMAIIITHO-TIPUKIIATHOTO 3a0€3MeUYeHHs, 0 IPYHTYEThCS Ha 1H(POpMAaIIHO-
KOMYHIKaTUBHUX TEXHOJOTIAX 1 MeToaoJiorii Agile, Ta Moxe OyTH 3aCTOCOBaHHM B
MDKHAPOIHUX YKPaiHChKO-KUTAHCHKUX MTPOEKTaX JUIsl MOJCTFOBAHHS X0y JKUTTEBOTO
IIUKITy TIPOEKTIB Ta HAJAaHHS CBOE€YACHOI OLIIHKU PE3YIHTATUBHOCTI IIUX MPOEKTIB JJIS
iX THCTUTYIIMHUX YYaCHHUKIB, CHCTEMHU aIMIHICTPyBaHHS Ta BUKOHABIIIB.

I'moGanpHi 3MiHH, sKI BIJOYJHMCS OCTaHHIM 4YacoM Yy CBITOBIA €KOHOMIIII
BHACIIJIOK 1HTEHCUBHOTO PO3BUTKY 1H(POPMAIIMHUX Ta KOMYHIKAIIMHIUX TEXHOJIOTIN
Ta CUCTEM, MpPU3BEJU 10 TpaHchopmMallii 0i3HeC-CepeIOBUINA, TPUCKOPUIIN TTPOIIEC
nepexoay Bij 1HAYCTpiadbHOTO 10 1H(OpMaIIHHOrO CychiibcTBa. [ akTuBizarii
BIIPOBAKCHHS 3MIH HEOOXIHO 3IMCHIOBATH HAyKOBO-aHATITHYHY, METOJIUYHY Ta
NPUKIAIHY  aJanTalil0  MOXJMBOCTeM  i1H(pOpMaIiiHOI  apXiTEeKTypu  Ta
dbyHKIIOHATREHUX TepeBar mwiathopmu Agile M0 Hagae€ MOMKIUBOCTI YIIPABIIHHS JI0
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noTped opradizamii IUKIYy Ta aJAMIHICTPYBaHHS CEPEJAOBHUIINEM MIKHAPOIHUX
OCBITHBO-IH(OPMAIIIHHUX MPOEKTIB, 3 BpPaxXyBaHHSAM JIMBEPTEHINi/KOHBEPIEHITI]
B3a€MHHUX BIUIMBIB Cy0’ €KTiB 30BHIIIHBOTO Ta BHYTPIIIHIX CEPEIOBHII 3a3HAYCHUX
npoekTiB. [IpoekTn Takoro xapakrepy NoTpiOHO BUKOHYBATH 3 BpaXyBaHHSIM CTaJOr0O
PO3BUTKY  OCBITHIX CEpPENOBHUIN IO 3a0e3MeuyyloTh 3pPOCTAaHHSA  LIJIBOBOI
(GYHKIIIOHATBHOT SIKOCTI JUIs TIepediry OCBITHBOTO Ta HAYKOBOTO MPOIECIB y BHUIIHUX
HaBYaJIbHUX 3aKJajax.

Jlnsa sikicHOi peanizaliii MPOeKTy HEeOOXiTHO BHMOAYUTH 0a30B1 MPUHLMIN Ta
BpaxyBaTH SIK 30BHIIIHI TaK BHYTPIlIHI (JaKTOpH BIUIMBY JUIsl IEPBUHHOI OpraHi3allii
plllieHb MO KOOPJWHAI CEpeloBUIA Ta JISIIBHOCTI YYaCHHKIB B MIXKHAPOIHUX
npoektax 3 BukopuctanHsMm [KT& Agile, nns [nocsrHeHHs paniOHAJIBHOIO
KOMITPOMICY MK CKJIQJIHICTIO PO3POOKH Ta «IIIHHICTIO KOPUCTYBAIBHUIIBKOI 1CTOPII»;
MOJIIMILIEHHS IKOCT1 Ta CKOPOYEHHS TPUBAIIOCTI 3BOPOTHHOTO 3B’ SI3KY.

JIist ycniIHOTO CpsAMyBaHHS IPOEKTY Ha IpyHTI Agile MmeTo010T1i HEOOXI1THO
CIOJIyYUTH METOJUYHI KOMIOHEHTH: (PYHKI[IOHAJIbHO-OpieHTOBaHA po3podka (FDD),
iTepatuBHUM miaxia 0e3 ¢yHkuioHaneHux cnenudikanii, (Getting Real), npaBuna
Scrum ympaBniHHA TIpollecaMH PO3pPOOKM Ta KOAyBaHHSA, miaxoau Software
Development, MeTOIONOrIYHI CKJIaJOBI OCBITHHOI'O MEHEIKMEHTY 1 MapKETUHTY,
KOHLIETITyaJIbH1 3aCaii T€OP1i KOHBEPreHI1lli, TeOpli CTEHKXOJIAEPIB Ta A/ipa LIIHHOCTEN
IPOEKTY.

Iness cTBOpeHHS aAanTOBAHOI TEXHOJOTII aAMIHICTPYBaHHS Ta THYYKOIO
KOPHUTYBaHHSI 3MICTY Ta XapaKTEPUCTUK M1KHAPOTHOTO OCBITHHOT'O MTPOEKTY JTO3BOJISIE
0e3 4ITKOro po3mnojiuTy Ha (opMaibHI BHYTPIIIHI Creliaizaiii BUKOPUCTOBYBATH
pI3HOIIaHOBUX (haxiBIIiB, IO PO3MOIICHH] 32 TPOBIAHUMH YIPABIIHCHKUMHU POJISIMU.

B naniii poOOTI BUPINIYETHCS BaXJIMBE 3aBIaHHS, a caMe MoOyJoBa
IHTErPOBAHOTO KOMYHIKaTUBHO-1H(OpPMAIIIITHOTO cepeloBuIla siIke 3abe3reuye
3MICTOBHO-IIPOLIECHY Ta TpaHC(opMalliiHy MapagurMu YNpPaBIiHHS MIXHAPOJIHUMU
OCBITHIMH, OCBITHBO-1H(POPMAIITHIME Ta 1HPOPMAIIHHO-TIPOYKTOBUMHU TIPOSKTAMH,
10 CIPUSIOTH CTAJOMYy PO3BHTKY OCBITHIX CEPEIOBHIN Ta 3a0€3MEUyIOTh 3pOCTaHHS
1160BO1 (DYHKILIOHAJIBHOT SIKOCTI JJIs 1epediry OCBITHHOTO Ta HAYKOBOI'O MPOLIECIB Y
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BUILMX HABYAJIbHUX 3aKJIaJIax.

O00’exTOM HOCJIIZKEHHSI € TPOIECH YIPABIIHHSA 3MICTOM, CEPEIOBUILEM Ta
yYacHHKaMH Ha TPyHTI iH(OpMaIiiHO-KOMYyHIKaTUBHUX TeXHoNorid Ta Agile
METOJI0JIOT1].

IIpenmeTom aoc/igKeHHs € MOCI, METOIU Ta 1H(OPMAIIHHO-KOMYHIKaTHBHI
TEXHOJIOT1] aIMIHICTPYBaHHSA MDKHAPOJAHUMHU OCBITHO-HAyKOBUMHU MPOCKTaMH.

Metoam agochaigkeHns. HamexxHy oOIpyHTOBaHICTH OJIEpKaHUM B POOOTI
pe3ynbTaTH  3a0€3MeYmio  paIioHadbHE CIOJYYCHHS pI3HUX 3a 3MICTOM Ta
MPU3HAYCHHSAM ITIJIXOJIB MOJCIEH Ta METOMIB JOCHIIKEHHsS, 1H(QOpMaIiiiHUX Ta
1H(}OpMaIIHHO-KOMYHIKaTUBHUX TEXHOJIOT1H. [IpoBiiHUMH 3araibHO-METOIUYHUMHU
KOMIIOHEHTAaMH  JOCJIDKCHHSI K1 Hajajdi OOYMOBWIM XiJ JOCHIIKEHHS Ta MOro
pe3yabTaT oOpaHo: MetojoJioris Agile sk cyudacHe mnpukiaaHe BruieHHs KT,
METOJIOJIOTIYHI 3acagu CTPYKTypu3alii Iiedl Ta aaMIHICTPYBaHHS OCBITHBO-
HAyKOBUMHU MPOEKTaMHU; IMITaIlliHE MOJCIIOBAHHS B MPEAMETHOMY HU(POBOMY
cepenoBuill. B AKOCTI CynpoOBIIHMX METOJUYHUX KOMIIOHEHT M0 JO3BOJIMIIA
BUPILIUTH TIOCTABJICHHI 3aBJaHHS, BUKOPHUCTAHO OCHOBHM PIZHOBHIM EKCHEPTHHUX
OIIIHIOBAHb KU JI03BOJISIE€ aHAJI3YBATH 3a CTYTIEHEM BaXKIIUBOCTI iIH(OpMaIlito B Oy 1b-
SKOMY HaIpsIMKy 1H(QOpMalIiHO-KOMYHIKATUBHUX TEXHOJIOTiM, 100 MOXHa OyJo
MPEJCTAaBUTH CKJIAJIHI 1 B3a€EMHI CITIBBIIHOIICHHS MOCTIMHUX 1 3MIHHUX YMHHUKIB, Ha
SAKUX TPYHTYIOTBCA TOJAJbIle TPUUHATTS pIlIeHb MPU PO3PAXyHKIB TOUYOK
0e3301TKOBOCTI. MeTou Teopii MHOXKHUH, BIJHOIIEHb Ta (POPMATIBHUX CHUCTEM JIS
noOy10BH (OpPMaIIBHUX MOJIEJICH MOJaHHS 3HaHb B YIPaBIiHHI MIKHApPOJIHUMH
OCBITHIMU HayKOBHUMH MPOCKTAMHU.

MeTo10 A0CHiIKEHHSI € CTBOPEHHS! HAYKOBO-METOAMYHOIO Ta 1H(POpPMaIiifHO-
MPUKIAAHOTO  3a0e3leueHHs  3acTOCyBaHHS  1H(OpMaIIHHO-KOMYHIKATUBHUX
TEXHOJIOT1M Ha TPYHTI OHOBJEHOI MeTojoJiorii Agile B MIXKHAPOAHUX YKpPaiHCHKO-
KUTaUCbKUX MPOEKTAX.

HaykoBa HOBH3HA OTPMMAaHUX Pe3yJIbTATIB:

- BIIEpIIIC 3MIIHCHEHO HAyKOBO-aHATITHYHY, METOAWYHY Ta MPHUKIATHY
aJIanTario MOXKIUBOCTEH 1H(MOPMAIIHOT apXiTeKTypH Ta (YyHKIIOHATHLHUX TepeBar
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mwiatrpopmu Agile 10 moTped opraHizamii MUKy Ta agMIHICTPYBaHHS CEPEIOBHUINEM
MDKHApOTHUX OCBITHBO-1H(OPMAIIHHUX MIPOCKTIB, 3 BpaxyBaHHIM
JUBEPreHIli1/KOHBEPTeHIli B3a€MHHX BILIMBIB Cy0 €KTIB 30BHIIIHBOTO Ta BHYTPIIIHIX
CEpeIOBUII 3a3HAYEHUX MTPOEKTIB.

Y 10CKOHAJIEHO:

- 3MICTOBHO-TIPOLIECHY Ta TpaHChOpMaIliiHy TMapagurMu yIpaBIiHHSI
MDKHApPOJHUMM  OCBITHIMHM,  OCBITHhO-iHQOpMaliiiHUMU Ta  1H(OpMAaIliiHO-
MIPOyKTOBUMHU ITPOCKTAMHU, 10 B HACTYITHOMY CIIPHUSIOTH CTAJIOMY PO3BUTKY OCBITHIX
CEpellOBUI] Ta 3a0e3MeuyloTh 3POCTaHHSA IUTHOBOI (YHKIIOHATBHOI SKOCTI IS
nepediry OcBiITHROTO Ta HAyKOBOTO MPOIIECIB Y BUIUX HABYAIBHHUX 3aKIa/1aX;

- 3actocyBaHHsa Tuiatdhopmu  Agile mus  popmanizoBaHOro  OMUCY
1H(opMaIiiHO-IIMPPOBOrO MPOCTOPY CyO’€KTIB, SBUI Ta MPOIYKTIB MIKHAPOIHO-
HAayKOBHUX OCBITHIX MPOEKTIB, IO A03BOJISE aICKBATHO MOJICTIOBATH X1J KUTTEBOTO
IUKITY TaKuX IPOEKTIB Ta HaJaBaTH CBOE€YACHI OI[IHKH PEe3yJbTaTUBHOCTI IUX
MPOEKTIB JIJIS X IHCTUTYILIMHUX YYAaCHUKIB, CACTEMH aIMIHICTPYBaHHS Ta BUKOHABIIIB;

- MaTeMaTUYHy MOJIEJb CTPATEriyHOro Iijie MOKJIAJaHHS MIXXKHAPOJIHUX
MPOEKTIB B MU(PPOBOMY MPOCTOPI 10 TO3BOJISIE PAIIOHATIZYBATH TPAEKTOPIIO PyXY
CyO’€KTIB TaKUX MPOEKTIB, MiHIMI3yBAaTH YacOBI Ta peCypCHI BUTPATH.

OTpuMaio NoJANBIIANA PO3BUTOK:

- METOMUKO-aHANITUYHUN  miaxig — Tpanchopmaiii  iHopmaliiHo-
KOMYHIKaTUBHOTO CEpelOBUINA Ha IPyHTI Twiatdopmu Agile misi mpoayKTUBHOTO
BUPIIIEHHS 3aBJaHb MAapPKETUHIOBE TUIAHYBAHHS NPOTPAMH BUIYCKY Ta MPOTHO3Y
30yTy OCBITHIX MOCJIYT Ha MIXKHAPOJAHOMY PiBHI. 3a3HAYCHHUH MiAXIJ] € PEaKIen Ha
MPOTPECUBHINA TEHACHIIT PO3BUTKY 1H(MOpMAIIIHO-KOMYHIKaTUBHUX, KOTHITUBHUX,
U(POBUX Ta YIPABITHCHKUX TEXHOJOTIN, 3 MOJAIBIIIO0 IHTETPAIIIEI0 IUX TCHICHITIN
Ha MIirOTOBKY Ta BIPOBA/KEHHS MYJIbTHKOMIIOHEHTHOTO OCBITHBOTO IMPOCKTY;

- NpiopuTETH BUSABY HUPPOBUX CTpATEriYHUX BIX MIDKHAPOJIHOTO
1H(OpMaIIHHO-OCBITHROTO TMPOEKTYy SKI HaJalll BPaXOBYIOThCS THMYACOBOIO
CTPYKTYpOIO aJMIHICTPYBaHHS MPOEKTYy. 3a3Hauy€Ha THUMYacoBa aJMIHICTpaTHUBHA

CTPYKTypa 3 BUKOPUCTaHHSAM (popmanizoBaHUX IUGPOBUX 1HIUKATOPIB JTO3BOJISE 3
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MpEACTAaBICHUX BapiaHTIB aJAMIHICTPYBaHHS IIMKIY MIXXKHAPOIHO-OCBITHUI[LKOTO
MPOEKTy oOpaTu TOM SKUK HaWKpalle BIJIMOBIJAE€ CTpaTerii «OCBITHbO-HAYKOBOT
CHUHEprii» Ta, BOJHOYAC, sIK HalKpalle BiAMOBIIa€ 3aUTaM IHCTUTYLIHHUX CyO’€KTIB
MPOEKTY;

- €JIEMEHTH TeOPii OI[IHIOBAHHS HEBIJOMUX MMapaMETPiB CUTHAJIIB IIPU B3a€MOII1
3 METOJOJIOTIEI0 Scrum Ha OCHOBI OJHOMOMEHTHOTO Ta 0araTOMOMEHTHOTO
MPEJCTaBJICHHS BHUIAJIKOBHX MPOIECiB 1 MOAM(IKOBAHOTO METOJY MaKCHMi3allii
MOJIIHOMY, IIO JTO3BOJIE€ 3a0€3MEYUTH MPOAYKTUBHICTH MiJICYMKOBOTO PE3YyJIbTaTy
UKy MIXHApPOJHOTO OCBITHRO-HAYKOBOTO TPOEKTY JUIsl €PEKTUBHOTO PIllIEHHS
MPUKIIAAHUX 3a/1a4 TIPY MPOEKTYBaHHI 1 JJOCIIKEHH1 OCBITHIX MPOrpaM;

- 3aco0M YCHIIIHOTO PO3B’S3yBaHHA MYJIbTU3aJa4HOl  CIEL1aII30BaHO1
nporpaMu miarotoBku 6akanaspis “3+1” B KanbanFlow Ha rpyHTi mutatdopmu Agile
110 JT03BOJISIE OHOBJIIOBAaTH HAaBYAJIbHI IUIAHM Ta IHTETPYBATH iX SK B3a€EMO3aMIHHI
KOMITOHEHTH J10 ITpouecy (QyHKIIOHYBaHHS OCBITHBOI cuctemu BH3.

Y nepuomMy po3aijai qucepraniitHoi poOOTH OIHUCAHO MPOIECH Ta METOJI0JIOTIi
Agile, fioro koHuenrtyanbHi gochipkeHHs . Ha oCHOBI KpUTHYHOro aHai3y 0a30BUX
MOHSATH 1 TCOPETUYHUX 3acajl BUBHAUCHO, IO cydacH1 iHpopmarlliiiti Ta indopmariiitHo-
KOMYHIKAI[Ii{HI TEXHOJIOT1i MOXKYTh OyTH BUKOPHCTaHI B OCBITHIX LUISAX, 30KpEMa B
MDKHApOJHUX OCBITHIX TIporecax. Takox B po3aim BUCBITJICHI Te€peBaru
Bukopuctanus  Agile-mnatdhopmu s opranizamii, aaMIHICTpYBaHHS  Ta
BJIOCKOHAQJICHHSI OCBITHIX, MIJTOTOBYMX, KOMYHIKAI[IHHUX 1 JIOTICTUYHUX MPOIIECIB.
Ornucani mpoIecyu aJMIHICTPYBaHHS HIMPOKOMACIITA0OHUX TMOYATKOBUX IMPOECKTIB 3
BUKOpUCTaHHAM TiaThopmu  Agile, mo 3abe3neuye HaJeKHY MIHIMI3AIIIO
00’ €KTUBHMX Ta Cy0 €KTUBHUX PU3HKIB MPOEKTY Yepe3 3aCTOCYBAHHS 1Tepalliil «MiHi-
nukIiBy. [IpoananizoBaHi Ta onucaHi IUKIHM K1 BiTOOpaX)aroTh €Tary MPOSKTyBaHHS
1 aaMIHICTpYyBaHHS, 3MICT, CEpEJOBHILE MPOrpaMyBaHHsS, TECTyBaHHS Ta
JIOKYMEHTYBaHHSI.

B nanomy po3mini oOrpyHTOBaHI MOKIJIUBOCTI 1H(GOPMAITIITHO-KOMYHIKaTUBHHUX
TEXHOJIOT1 B cepepoBuill Agile ayis cTpykTypu3alii 1ijieid Ta 3aBlaHb BCIX €TaIliB
MDKHApOJHUX TPOEKTIB. Po3risiHyTa MeToHoJoris A03BOJISE peaizyBaTH YCIIIIHY
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B3a€EMOJIII0 MK THCTUTYILIMHUMHU CcyO’ekTamu npoekTy (3 pizaux BH3) cy0’extamu
BUKOHABIIMUA, MEHEIKEpaMU Ta KIIEHTaMH W0 CHUPAETbCS Ha Oe3MocepeHIo
komyHikaiito cy0’ektiB IECP-PAM («MiHapoaHIiH OCBITHbO-KOMYHIKaTHBHHHA
npoekT Ha 1atd@opmi MmetomoJiorii  Agile>y abpepiatypa Bin «International
Educational and Communication Project on the Platform of Agile Methodology>) B
cneriaabHOMY odici bullpen.

Y apyromy po3aijgi omucaHo iMITalliiiHE MOJCIIOBaHHS aHaJI3y PH3HKIB,
BH3HAUEHO 0a30B1 MPUHIIUIIH IO KOOPAUHAIIIT CepeIOBHUIIa Ta ISIFHOCTI yYaCHUKIB B
MDKHapOJHUX Tpoektax 3 BukopucTaHHsM IKT& Agile. JlociimkeHo MpiopUTETHI
MPUHIIMIN 3arajdbHOro0 OauyeHHs 3MICTY Ta LUIBOBOTO CHPSIMYBAHHS MPOEKTY THUITY
IECP-PAM, d4iTke pO3yMiHHSI perIaMeHTy KOMYHIKalliid MiX Ccy0’€KTaMu TMpPOEKTY,
nepediry pecypciB B CEpelMHI OIepaliifHOl CHCTEeMH MPOEKTy, 3a0e3eueHHs
YCHIIIHOI MplopUTe3alii COUCKY 3aBllaHb, JOCATHEHHS PAI[lOHAIBHOIO KOMIIPOMICY
MIXK CKJIQJHICTIO PO3POOKH Ta IIHHICTIO KOPUCTYBATBHUIBKOI 1CTOPII», TOJIMIIEHHS
SKOCTI Ta CKOPOYEHHS TPHUBAJIOCTI 3BOPOTHHOrO 3B’A3Ky. B maHomy po3aim
OMpallbOBaH1 ISl MPAKTUYHOIO IMITAI[IHHOTO MOJEIIOBaHHS MaKETH MPOrpaMHOIo
3abe3neuenns «Crystal Ball» mo gae MOXIHMBICTH MPOBEACHHS MaTEMaTHYHOTO
MozenmoBaHHsA. OnucaHl MipH PU3MKY MO0 WMOBIPHOCTI OTpHUMAaHHS HETaTUBHOIO
3HAUEHHA, Ta BU3HAYEHO OLIHKY KOHKYPEHTHUX CTOpIH, MpPHU pO3poOLl CHUIBHHUX
HABYAJbHUX TMPOEKTIB, 110 JOMOMAararoTh BKa3aTH HA JOCUTh BUCOKY KOHKYPEHTHY
CIIPOMOJKHICTh  JOCJIIJI)KYBAHOTO HaBYAJIBHOTO 3akiany. [IpoBeneHo MOoCHiIKeHHS
MapKEeTUHTOBOTO TIJIaHYBaHHS MPOTPAMHU BUITYCKY Ta MPOTHO3YBaHHA 30y1y OCBITHIX
MOCJIYT Ha MIXKHApOJHOMY PiBHI IO € OCHOBOIO JUISl CIIJIBHOI peajizallii OCBITHIX
NPOEKTIB. MeTow SKOro € HalOuIbll ePEeKTUBHE MO3UI[IOHYBaHHS HaBYAJIBHOIO
MPOIYKTY HAa PUHKY 1, B KIHIIEBOMY MIJICYMKY, HalO1IbII €(hEKTUBHO BHUKOPUCTATU
KOIIITH, 1110 IHBECTYIOTHCS B MMPOECKT.

B TperbomMy po3aini gucepTaiiifHOro MOCHTIIKEHHS MPEACTaBICHI TEXHOJIOT]
BH3HAUEHHS 3aCTOCOBYBAHOCTI MPUHILIMIIIB Ta MIAX0/IIB THY4KOi MeTozojorii Agile B
OCBITHBOMY 3aKJIa/Ii 1110 3a0e3neuye hopmaaizoBaHUMN OMUC Ta PETYJIIOBAHHS OCBITHIX,
JIOTICTUYHUX, KOMYHIKaTUBHHX, YIIPABIIHCHKHX MPOIIECIB HA OCHOBI (DOpMaTi30BaHUX
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aBTOPOM 1HJMKATOPIB MEepediry nmpoekTHoro nukiry. OmnucaHo noOy0By TEXHOJOTIT
sKa CIIUPAETHCS Ha MOXKJIMBOCTI Scrum MigXoy, 10 T03BOJISIE 0€3 YITKOTO PO3IOALTY
Ha (popManbHI BHYTPIIIHI CIemiamizarmii po3noAUIATA Pi3HOIUIAHOBUX (DaxiBIB 3a
MPOBIIHUMH YIIPABIIHCHKUMHU POJISIMU: Scrum Maiictep (opraHizatop) Ta BIACHUK
npoaykry Product owner. Po3poGiena crpaTeris mO3WIIIOHYBaHHsS BCIX JeTaneit
KOMIUIEKCY MapKETHHTY JUIsl €(eKTUBHOTO MO3UI[IOHYBAaHHS OCBITHIX MOCIYT, a CaMe:
cTpaTerii mocCiIyr, KOMYHIKaIlli, pO3MOJlIy Ta I[iHOyTBOpeHHs. [IpencraBieHi B
JAaHOMY PO3LJII Pe3yIbTaTH OI[IHKY €(PEKTUBHOCTI KOMILJIEKCY MAPKETHHTY OCBITHBOI
YCTaHOBH JIO3BOJISIIOTH BU3HAYUTH IMOTEHITIA, 10 3aKJIaJIEHUH Y BUBHAYEHUX OCBITHIX
MocJIyrax, CKOpEeryBaTu MpoIec iX HaJaHHS B 3aJE€KHOCTI BiJi YMOB PHUHKOBOIO
CEpEIOBHUIIA, BUSBUTH HANPSIMKH BIOCKOHAJICHHS OKPEMHX CJIEMEHTIB KOMIUICKCY
MapKeTUHTy, a TaKOX IJBUIIUTH KOHKypeHTocrpoMmoxHicTh BH3 y cdepi
M1JITOTOBKU, CTBOPEHUX HA PUHKY Mpalli CHEI1aICTIB.

B d4erBepTOomMy po3aiai po3poOiieHa KOHIENTyajdbHAa CXEMa I1HTErpOBaHOI
KOMYHIKaTUBHOI 1H(QOpMaliifHOi mIaThOpMU MIKHAPOJHUX OCBITHIX MPOEKTIB.
3ampornoHoBaHa iHGoOpMaIliiiHa TEXHOJIOTIsl Oyjia HaJlallITOBaHA Ta 3aCTOCOBaHA IS
noTped BIPOBAHKEHHS MDKHAPOJHOTO OCBITHHUIIBKOTO TMPOEKTY (CIJIBHOTO
OCBITHBOTO TMPOEKTY MK YOpHOMOPCHKMM HalllOHAJIBHUM YHIBEPCUTETOM I1MEHI1
[Terpa Morwiu Ta SIHUMHCHKUM TOJITEXHIYHUM 1HCTUTYTOM Mij Ha3Bow ‘“3+1) B
pamMKax OOTpyHTYBaHHS MoJieJie TapTHEPCHKOro OEHUMApKIHTYy Ta KOMIUIEKCY
MapKeTUHTy JaHUX OCBITHIX 3akjdajiB. 3alpoBaJKEHI aBTOPOM METOAMKO-
anamituuauid miaxig ta IKT wa rpynTi mmargopmu Agile Oynam 3acTocoBaHi st
BUPIIIEHHS 3aBJaHb MapKETUHTOBOTO TJIaHYBaHHS MPOTpaMU BUITYCKY Ta MPOTHO3Y
30yTy OCBITHIX MOCIIYT Ha MIXKHaApOJHOMY piBHI. [l mOTped MIXHAPOAHOTO MPOEKTY
IECP-PAM o00rpyHTOBaHO IHTETpOBaHE KOMYHIKaTUBHO-1H(POPMAIIIHE CEPEIOBUIIIE,
K€ CIUPAETHCS HA HACTYITHI OIEpaliiHi MiJCUCTEMH: TIJICUCTEMa aHalli3y OCBITHIX
nporpaMm; MiJICUCTeMa aJMIHICTpYBaHHS Ta KOPUT'YBAaHHSI OCBITHIX MPOEKTIB Ta
porpam Ha IPyHTI METOJ0JIOTiT Scrum miaxomy. Takuil miaxia 103BOJSE PO3POOUTH,
niaroryBatu Bapiantu 1ukiy IECP-PAM, nami - Hamatu Ha po3TJis]l KEpIBHUIITBA
ATbTEPHATHUBH MPOCKTY.
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IlpakTuyHe 3HA4YEHHSl OJEpP:KAHUX Ppe3yJabTATIB IMOJISITa€E y TOMY, IO
3anpoBaPKEHHI B pOOOTI METOJAMYHHMM MiJXid, aHATITUYHUN 1HCTPYMEHTapid Ta
CTBOpEHI Ha iX OCHOBI1 1H(pOpPMAIIITHO-TIPUKIAIHE Ta KOMYHIKATUBHE CEPEIOBHUIIE Y
dbopmarti Agile Ta npukiagHi MporpaMHi IpoaAyKTH 3 BuKopucTaHHsaM FDD-rpadikis
Ta Scrum 1U@POBOTO MPOCTOPY IATH 3MOTY PO3POOUTH 1HTErpOBaHy iH(pOpMaIliiHO-
KOMYHIKaTUBHY IU1aTopMy  1HILIIOBaHHS  MIATOTOBKA Ta  BIPOBAKECHHS
MDKHapOHHUX OCBITHRO-HAyKOBHX MpoekTiB. CucTeMHO norimbieHo nepeBaru Agile
3aBIIIKM BHUKOPUCTAHHS pE3yJibTaTiB JOCIHIIPKEHHA B TMpoekTi «3+1» cyTTeBO
MOTJMOJICHO  MOXJIMBOCTI  (DaxiBIIB  aJMIHICTPYBaHHS 3MICTOM YacoM Ta
1H(OpMaIIHHO-KOMYHIKaTUBHUM CEPEIOBUIIEM MPOEKTY. 3alpPOBAIKEHO YCHIITHY
YiTKO (popManizoBaHy Ta MOETANHY TEXHOJIOTII0 (POPMYBaHHS Ta KOPETYBaHHS ILIUKITY
MDKHAPOJIHUX OCBITHIX MPOEKTIB.

Karwuosi ciaoBa: meromonoris Agile, ocBiTHI mnpoekTH, iHPOpMAIIHHO-
npUKIaaHe 3a0e3nedeHHs, 1H(HOopMaliiiHO-KOMYHIKaTUBHI TEXHOJIOTIH, MIXKHAPO/HI

YKPaiHChKO-KUTANChKI MPOEKTH; BIPTyaIbHUM YHIBEPCUTET; YIIPABIIHHS MPOSKTAMH.
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INTRODUCTION

In the era of the information society, along with traditional means of education,
the educational potential of information and communication technologies (hereinafter
- ICT) is increasingly attractive to scientists and practitioners. In the scientific
environment, the phrase "information and communication technologies™" carries a
semantic load, which is identical to the process of systematization of methods,
production processes and software and technical means, integrated for the purpose of
collecting, processing, storing, distributing, displaying and using information in the
interests of its users

Global changes that have recently taken place in the world economy as a result
of the intensive development of information and communication technologies and
systems have led to the transformation of the business environment and accelerated the
process of transition from an industrial to an information society. Today, the largest
part of technological developments and the field of information and telecommunication
technologies is used to solve operational management tasks.

Transformations in the functioning and processing of modern international
projects in the education system are largely caused by the fact that the current
participants in the projects belong to an already completely new, by the nature of the
relation of society, type of person - an information person. Thanks to the modern
information and digital environment and ICT, the opinion is gradually forming in the
minds of people that it is innovative technologies that create the necessary conditions
for the formation of targeted general and special competencies required in international
projects, which correspond to modern management and project thinking, as well as the
value system that is generated and supported in the environment of an international
project.

The following scientists Pedrosa, D., Cravino, J., Morgado, L., & Barreira, C.
Maguire, P., Maguire, R., Hyland, P paid much attention to the development of
information and communication technologies in scientific and theoretical and applied
publications. ., & Patrick, M. Schmitz, K. Chun, A. H. W, in particular, the works of
specialists such as Bohdanova M, Parashkevova E, Stoyanova M, Yaremenko L,
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Ponomarenko Ya., Gerasimchuk L, Dobryanska N, Karpenko are devoted to the
application of ICT in project activities N, Kovalenko O, Kramarchuk S. Saveliev E.,
Kurylyak V., Smalyuk G, Manokyn M., Ozhegova A, Shenkman E. Trubych S,
Maikovych T. However, recently a productive means and environment for the
development of communications and educational technologies is scientific
methodological and digital Agile platform. The use of ICT in educational international
projects based on Agile modeling has not been properly reflected in the works of
Ukrainian and foreign authors. What determines the topicality of the topic, the further
choice of the purpose of the work, the object, the subject and the tasks of the research.

In this work, an important task is solved, which consists in the construction of
an integrated communicative and informational environment that provides content-
process and transformational paradigms for the management of international
educational, educational-informational and informational-product projects that
contribute to the sustainable development of educational environments and ensure the
growth of targeted functional quality for course of educational and scientific processes
in higher educational institutions.

The dissertation work was carried out at the Faculty of Information Technologies
of Taras Shevchenko National University of Kyiv in accordance with the national
strategy for the development of education in Ukraine for 2011-2027 and in accordance
with the plan of research works of Taras Shevchenko National University of Kyiv, in
particular the topic "Information technologies of analysis and forecasting of processes,
invariant to the subject area”, No. 0123U101621.

The object of research is the processes of managing content, environment and
participants based on information and communication technologies and Agile
methodology.

The subject of research is models, methods and information and communication
technologies of administration of international educational and scientific projects.

Research methods. Reasonableness of the results obtained in the work was
ensured by a rational combination of approaches of models and research methods,

information and information and communication technologies, which are different in
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terms of content and purpose. The leading general-methodological components of the
research, which further determined the course of the research and its results, were
chosen: Agile methodology as a modern applied embodiment of ICT; methodological
principles of goal structuring and administration of educational and scientific projects;
simulation modeling in an objective digital environment. As accompanying methodical
components that allowed to solve the tasks, the basis of a variety of expert evaluations
was used, which allows to analyze according to the degree of importance of
information in any direction of information and communication technologies, so that
it is possible to present complex and mutual relations of constant and variable factors,
which are based on further decision-making when calculating break-even points.
Methods of the theory of sets, relations and formal systems for building formal models
of knowledge presentation in the management of international educational scientific
projects.

The study aims of the research is to create scientific-methodical and
information-applied support for the use of information and communication
technologies based on the updated Agile methodology in international Ukrainian-
Chinese projects.

The defined goal determined the need to solve the research tasks according to
the following list:

1. Development of conceptual and theoretical foundations regarding the state of
development of information and communication technologies, in particular regarding
the Agile methodology

2. Qutline the possibilities of using ICT in an Agile digital environment for
structuring the goals of tasks, milestones and stages of international projects.

3. To single out the leading principles and general methodological basis for the
primary organization of decisions on coordination of the environment and activities of
participants in international projects using ICT & Agile

4. Development of methodological and digital principles, application of Agile
methodology for simulation modeling in international educational projects

5. Development of technology using the principles and approaches of flexible
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Agile methodology in an educational institution

6. Justification of models of partner benchmarking and complex marketing of an
educational institution as a subject of implementation of international educational
educational projects

7. Development of an integrated communication and information platform of
international educational projects and its subsequent implementation

The scientific novelty of the obtained results:
- for the first time, the scientific-analytical, methodical and applied adaptation of
information architecture capabilities and functional advantages of the Agile platform
to the needs of the cycle organization and environment administration of international
educational and information projects, taking into account the divergence/convergence
of the mutual influences of the subjects of the external and internal environments of
the specified projects, was carried out.
Improved:
- content-process and transformational paradigms of management of international
educational, educational-information and information-product projects, which further
contribute to the sustainable development of educational environments and ensure the
growth of the target functional quality for the course of educational and scientific
processes in higher educational institutions;
- the application of the Agile platform for the formalized description of the information
and digital space of subjects, phenomena and products of international scientific
educational projects, which allows to adequately model the course of the life cycle of
such projects and provide timely assessments of the effectiveness of these projects for
their institutional participants, the administration system and executors;
- a mathematical model of the strategic planning of international projects in the digital
space, which allows rationalizing the trajectory of the subjects of such projects,
minimizing time and resource costs.
Received further development:
- a methodological and analytical approach to the transformation of the information

and communication environment on the basis of the Agile platform for productively
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solving the tasks of marketing planning of the release program and sales forecast of
educational services at the international level. The specified approach is a reaction to
the progressive development trend of information and communication, cognitive,
digital and management technologies, with further integration of these trends for the
preparation and implementation of a multi-component educational project;

- priorities for the identification of digital strategic milestones of the international
information and educational project, which will be taken into account by the temporary
structure of the project administration. The specified temporary administrative
structure with the use of formalized digital indicators makes it possible to choose from
the presented options for the administration of the cycle of the international educational
project the one that best corresponds to the strategy of “educational and scientific
synergy" and, at the same time, best meets the requests of the institutional subjects of
the project;

- elements of the theory of evaluation of unknown parameters of signals when
interacting with the Scrum methodology based on the one-moment and multi-moment
representation of random processes and the modified polynomial maximization method,
which allows to ensure the performance of the final result of the cycle of the
international educational and scientific project for the effective solution of applied
problems in the design and research of educational programs;

- the means of successfully solving the multitasking specialized bachelor's training
program "3+1" in KanbanFlow on the basis of the Agile platform, which allows you to
update curricula and integrate them as interchangeable components into the process of
functioning of the higher education system.

The first chapter of the dissertation describes Agile processes and
methodologies, its conceptual studies. Based on a critical analysis of basic concepts
and theoretical principles, it was determined that modern information and information
and communication technologies can be used for educational purposes, in particular,
in international educational processes. Also, the section highlights the advantages of
using the Agile platform for organization, administration and improvement of
educational, preparatory, communication and logistics processes. Processes for the
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administration of large-scale initial projects using the Agile platform are described,
which ensures adequate minimization of objective and subjective project risks through
the use of "mini-cycle" iterations. Analyzed and described cycles that reflect the stages
of design and administration, content, programming environment, testing and
documentation.

In this section, the capabilities of information and communication technologies
in an Agile environment for structuring the goals and objectives of all stages of
international projects are substantiated. The considered methodology allows to
implement a successful interaction between the institutional subjects of the project
(from different universities), executive subjects, managers and clients based on the
direct communication of IECP-PAM (International Educational and Communication
Project on the Platform of Agile Methodology) subjects in a special bullpen office.

The second chapter describes simulation modeling of risk analysis, defines the
basic principles for coordinating the environment and activities of participants in
international projects using ICT & Agile. The priority principles of the general vision
of the content and target direction of the IECP-PAM project, a clear understanding of
the communication regulations between the project subjects, the flow of resources in
the middle of the project's operational system, ensuring the successful prioritization of
the task list, achieving a rational compromise between the complexity of the
development and the "value of the user story™ were studied ", improving the quality
and reducing the duration of feedback. In this section, "Crystal Ball" software packages
have been developed for practical simulation modeling, which makes it possible to
conduct mathematical modeling. The measures of risk regarding the probability of
obtaining a negative value are described, and the assessment of competitors is
determined when developing joint educational projects, which help to indicate the
rather high competitiveness of the educational institution under study. A study of
marketing planning of the graduation program and forecasting of the structure of
educational services at the international level was conducted, which is the basis for the
joint implementation of educational projects. The purpose of which is the most

effective positioning of the educational product on the market and, ultimately, the most
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effective use of the funds invested in the project.

The third chapter of the dissertation research presents the technologies for
determining the applicability of the principles and approaches of the flexible Agile
methodology in an educational institution that provides a formalized description and
regulation of educational, logistical, communicative, management processes based on
the indicators formalized by the author of the course of the project cycle. The
construction of a technology based on the capabilities of the Scrum approach is
described, which allows, without a clear division into formal internal specializations,
to distribute diverse specialists according to leading managerial roles: Scrum master
(organizer) and Product owner. A strategy was developed for positioning all details of
the marketing complex for effective positioning of educational services, namely:
strategies for services, communications, distribution and pricing. The results of the
evaluation of the effectiveness of the marketing complex of an educational institution
presented in this section allow you to determine the potential inherent in certain
educational services, to adjust the process of their provision depending on the
conditions of the market environment, to identify areas of improvement of individual
elements of the marketing complex, and also to increase the competitiveness of
universities in the field of training. specialists created on the labor market.

In the fourth chapter, a conceptual scheme of an integrated communicative
information platform of international educational projects is developed. The proposed
information technology was configured and applied for the needs of the
implementation of an international educational project (a joint educational project
between the Black Sea National University named after Peter Mohyla and the Yanchyn
Polytechnic Institute called "3+1") within the framework of substantiation of partner
benchmarking models and a complex of marketing data of educational institutions. The
methodological and analytical approach and ICT based on the Agile platform,
introduced by the author, were applied to solve the problems of marketing planning of
the graduation program and sales forecast of educational services at the international
level. For the needs of the IECP-PAM international project, an integrated

communication and information environment based on the following operating
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subsystems has been substantiated: the subsystem of the analysis of educational
programs; a subsystem of administration and adjustment of educational projects and
programs based on the Scrum approach methodology. This approach makes it possible
to develop and prepare options for the IECP-PAM cycle, and then to present
alternatives to the project for consideration by the management.

The practical significance of the obtained results lies in the fact that the
methodical approach, analytical tools, and the information-application and
communication environment created on their basis in the Agile format and application
software products using FDD schedules and Scrum of the digital space made it possible
to develop an integrated information- communication platform for initiating the
preparation and implementation of international educational and scientific projects.
The benefits of Agile have been systemically deepened thanks to the use of research
results in the "3+1" project, the capabilities of administration specialists have been
significantly deepened by the content of time and the information and communication
environment of the project. A successful clearly formalized and step-by-step
technology for forming and correcting the cycle of international educational projects
has been introduced.

The practical value is that as a result of the work, an integrated information and
communication platform for initiating the preparation and implementation of
international educational and scientific Ukrainian-Chinese projects was developed,
which was configured and used for the needs of the implementation of the international
educational project "3+1" within the framework of the justification of models partner
benchmarking and educational institution marketing complex. The methodological and
analytical approach and ICT based on the Agile platform, introduced by the author,
were applied to solve the problems of marketing planning of the graduation program
and sales forecast of educational services at the international level.

The main provisions and results of the research have been implemented and
applied in Zhajiang ACME Information Technology Co. LTD. Theoretical and
methodological developments have been introduced into the educational process of the
Kyiv National University of Construction and Architecture.
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Personal contribution of the acquirer. The dissertation is an independent
scientific study. Scientific statements, results, conclusions and recommendations,
which are presented in the dissertation and submitted for defense, are the result of the
author's independent work. In the work [1], the author's contribution consists in
formulating the general principles of setting up and solving the problem of using the
KanbanFlow online tool for the needs of a joint educational project between the Black
Sea National University named after Petro Mohyla and Yanchen Polytechnic Institute
called "3+1". The application of the proposed approach made it possible to reduce the
time spent on project management and improved the interaction of the international
team, which consists of Ukrainian and Chinese specialists; the study [2] proposed
international cooperation programs as a unique form of university cooperation in
accordance with the needs of the labor market in various fields. In work [3], the
applicant proposed a method of partner benchmarking in the development of
international compatible educational projects in the form of a typology of business
models, which is an assessment of the ability of an educational institution to integrate
into the international educational space. The content field of the specified definitions
was clarified by formulating the author's definitions of "benchmarking” and "partner
benchmarking in education" and the peculiarities of partner benchmarking in education,
which are caused by the differences of the educational process from the business
processes of industrial enterprises and commercial organizations, were investigated in
[4]. The use of principles and approaches of flexible methodology (Agile) in the
planning and implementation of the educational process are considered according to
the proposed author's approach in the work [5]. The materials of international
conferences were also published, in which the provisions of the dissertation work are
revealed in more detail [6-9].

Approbation of the results of the dissertation. The main results of the work
were reported, discussed and received a positive evaluation at the international
conferences "Information Technologies and Interactions”, Kyiv (2018), "Project
Management in the Development of Society", Kyiv (2019), "Information Modeling
Technologies, Systems and Complexes"”, Chernivtsi (2019), "Information technology
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development of educational content", Kyiv (2020).

Publications. Based on the materials of the dissertation, 9 scientific works were
published, of which: 4 scientific articles in specialized publications of Ukraine, 1 article
in a publication that is not included in the list of the Ministry of Education and Culture,
4 materials of international conferences. The main results of the work were obtained
by the author personally. Of the scientific works published in co-authorship, the
dissertation research describes those provisions that are the result of the author's
personal work.

Structure and scope of work. The dissertation consists of an introduction, four
chapters, chapter conclusions, main conclusions, a list of references and appendices.
The total volume of the dissertation is 299 pages, of which the main part is 171 pages,

including 49 figures, 15 tables, a bibliography of 192 items and 4 appendices.
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LIST OF CONDITIONAL DESIGNATIONS
BCG — the method of the Boston Consulting Group
HEI — higher educational institution
SFQ - sectoral framework of qualifications
EEF - european education fund
IECP-PAM - International Educational and Communication Project on the Platform
of Agile Methodology
COEP - Competency-oriented educational program
MES - Ministry of Education and Science
NFQ - national framework of qualifications
NSQ - National System of Qualifications
EP — educational program
SBU - a strategic business unit
SA EP - a system of analysis of educational programs
FDD - Feature driven development, functionality-driven development, iterative
software development methodology
LMS - Learning Management System, education management system
JISE - Journal of Information Systems Education
PER - program evaluation-and-review,
SWOT-analysis - strengths, weaknesses, opportunities, threats

XP - Extreme Programming
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HAPTER 1

ANALYSIS OF THE ACHIEVEMENTS OF USING THE AGILE
METHODOLOGY IN TEACHING AND LEARNING

1.1 Agile processes and methodologies: a conceptual study

There are two main approaches in the software development life cycle, one is to
emphasize the process and the other is to ensure the quality of the software and the
process itself. Agile software processes are iterative and incremental developments
where requirements change according to customer needs. It helps in adaptive planning,
iterative development and timeboxing. It is a theoretical framework that facilitates the
predicted interaction throughout the development cycle. There are several SDLC
models such as spiral, waterfall, RAD, which have their own advantages. SDLC is a
structure that describes the activities performed at each stage of the software
development life cycle [10]. Software development activities such as planning,
analysis, design, coding, testing, and maintenance that must be performed according to
customer requirements. It depends on different applications to choose a specific model.
The Agile process itself is a software development process [11]. The Agile process is
an iterative approach in which customer satisfaction is the highest priority because the
customer is directly involved in evaluating the software [12]. And most importantly,
due to its significant advantages and adaptability to the customer, the Agile
methodology can be used in other projects that are not related to software development.

In Fig. 1.1 depicts the software development life cycle of Agile processes.
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Fig. 1.1. Phases of Agile processes

The agile process follows the software development life cycle, which includes
collection, analysis, development, coding, testing and delivery of partially
implemented software and expects feedback from the customer. Throughout the

process, customer satisfaction is the highest priority with fast development times.

1.2 Characteristics of flexible projects

An active process requires less planning and divides the task into small steps. The
Agile process is designed for short-term projects with teamwork efforts that follow the
software development life cycle. The life cycle of software development includes the
following stages:

1. Collection of requirements

2. Analysis

3. Design

4. Coding
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5. Testing

6. Service

Bringing software managers to customers reduces software risks. It is an iterative
process in which changes can be made according to customer satisfaction. In agile
processes, new features can be easily added through multiple iterations.

1. Iterative

The main goal of agile software processes is to meet customer needs, so it focuses
on a single requirement with several iterations.

2. Modularity

The Agile process breaks down the entire system into manageable parts called
modules. Modularity plays an important role in software development processes.

3. Timebox
Because the Agile process is iterative in nature, it requires time constraints for each
module with a corresponding cycle.

4. Thrift

In agile processes, frugality is needed to mitigate risks and achieve goals through
the minimum number of modules.

5. Increment
Because an agile process is iterative in nature, it requires that the system evolve in
increments, each increment independent of the others, and finally all the steps are
integrated into the complete system.

6. Adaptive

Due to the iterative nature of the flexible process, new risks may arise. The
adaptive characteristic of a flexible process allows you to adapt processes to attack new
risks and allows changing requirements in real time.

7. Convergent
All risks associated with each increment are converged in flexible processes using an
iterative and incremental approach.

9. Joint work
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Because the agile process is modular in nature, it requires good communication
between the software development team. Different modules must be integrated at the
end of the software development process.

10. People-oriented

In agile processes, customer satisfaction is the first priority over technology and

process. A good software development team increases the productivity of the software.

1.2.1 Agile methodologies

There are several methodologies by which we can implement agile projects. Three
techniques that are most widely used in industry. Agile methods focus on various
aspects of the software development life cycle. Some focus on practice (extreme
programming, pair programming), others on software project management (approach
to approval).

A. Extreme Programming (XP)

XP is the most successful agile software development method because of its focus
on customer satisfaction. XP requires maximum customer interaction for software
development. It divides the entire software development life cycle into several short
development cycles. It incorporates changes or customer requirements at any stage of

the development life cycle.
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Fig 1.2: Agile process development method using extreme programming

The diagram above shows a complete method for developing an agile process using
the XP method. Extreme programming starts with gathering user requirements.
Depending on these requirements, the entire development process is divided into
several small cycles. Thus, the next stage is iterative planning, i.e. defining the cycle
of absence, prioritizing requirements and estimating the amount of effort required to
implement each cycle. The next step is to test the latest developed version for bugs, if
any; errors will be removed in the next iteration. After each test, follow-up should be
conducted, in which feedback is taken from the project about how much work has
already been done.

XP introduced a lot of new things to developers, such as pair programming,

advanced code review, code refactoring, and an open workspace [13].

B. Scrum
Scrum is another popular agile development method that makes productivity very
high. It is mainly based on the incremental software development process. In the scrum
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method, the entire development cycle is divided into a number of iterations, where each
iteration is called a sprint. The maximum sprint duration is 30 days.
User Product Sprint

requirement Backlog planning

L
=L
A\

}

Fig. 1.3: Agile process development method using Scrum

The method starts by collecting user requirements, but it is not expected that all
requirements must come from the user at the beginning. The user can change his mind
at any time during development; they may add new features, remove or update some
existing features. The next step is to prioritize the requirements and the list is known
as the product backlog [14]. Proper planning for the sprint should be done, i.e. how
many sprints are required for software development, the duration of the sprint, and
what requirements from the product backlog should be implemented in each sprint.
This particular list is called the Sprint Reserve. During each sprint, one sprint meeting
is held daily to get feedback on how much work has been done. After each sprint review,
a decision is made as to whether all requirements for that sprint have already been
implemented or not, and to decide which requirements should be implemented in the
next sprint. After each sprint, we receive a working software increment.

C. Designed with Functions (FDD)
FDD is one of the flexible development methods. The main advantage of this

method is the development of the software domain, which must be created before the
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development of the product itself.

Development of a
generalized model

'

Creation a list of tasks
(functions)
v
Simulation of iteration

Simulation of iteration

Development of a UML
model for each function

Developmen of
functions

Full working software <+— A successful and
properly designed
feature

Fig. 1.4: Agile process development method using FDD schedule

The method begins with collecting requirements from users and forming a general
project model. The model gives a clear idea of the scope of software application. The
next step is to compile a list of features that are functions valued by the client [14]. For
example, "authenticate password", "calculate salary for each employee"”, "calculate
income tax for each employee”. Now several feature groups are made on the basis of
their domains, that is, related features are combined into one group. The next step is to
make a feature development plan. Each feature group is assigned to a development
team led by one lead programmer. The final step is the modeling iteration, in which a
first UML simulation is performed for each feature, and then that particular feature is
developed. This step continues if all functions are not implemented successfully.

1.2.2 Advantages of Agile

1) Adaptation to a changing environment: In an agile software development
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method, software is developed over several iterations. Each iteration is characterized
by analysis, design, implementation and testing. After each iteration, a mini-project is
delivered to the customer for their use and feedback. Any changes that improve the
software are agreed with the customer at any stage of development and the necessary
changes are made.

2) Ensures customer satisfaction: this methodology requires active involvement
of consumers throughout development [15]. The results developed after each iteration,
provided to the user for use and improvement, are made only on the basis of feedback
from the client. In this way, we get a high quality end product and this ensures customer
satisfaction as the entire program is developed based on the requirements taken from
the customer.

3) Least Documentation: Documentation in Agile methodology is short and to the
point, although it depends on the agile team. They generally do not document the
internal design of the software. The main things that should be on the documentation
are the list of product features, the duration of each iteration and the date. This concise
documentation saves development time and delivers the project in the shortest possible
time.

4) Reduces development risk: Because incremental software is delivered to
customers after each short development cycle and customers receive feedback, it alerts
developers to future problems that may arise in later stages of development. It also

helps to detect errors quickly and they are fixed immediately.

1.2.3 Disadvantages of Agile

1) Customer engagement is key to successful software development: Agile
methodology is based on customer involvement, as the entire project is designed
according to customer requirements. Therefore, if the customer's representative does
not know about the features of the product, the development process will go off
schedule.

2) Lack of documentation: Although minimal documentation saves development
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time as an advantage of the agile method, on the other hand, it is a major disadvantage
for the developer. Here, the internal design changes again and again based on user
requirements after each iteration, so it is not possible to maintain detailed design and
implementation documentation through the project term [16]. Therefore, with less
information available, it is very difficult for new developers who join a development
team at a late stage to understand exactly what method is used to develop the software.

3) Labor and resource wastage due to constantly changing requirements: If
customers are not satisfied with the partial software developed by a certain iteration
and they change their requirements, then this increased part is not used. So, a total
waste of time, effort and resources needed to develop this growth.

4) More useful for management than for developers: Agile methodology helps
management make software development decisions, set goals for developers, and fix
their deadlines. But for developers of baselines, it is very difficult to cope with an ever-
changing environment.

Table 1.1. Comparison of the Agile process with other SDLC models

Feat Different Process Models
cature Agile Process Spiral Model RAD Model
" a3 altE Spiral model is the RAD model s “high speed
Definiti "."'J“.'k P.m:jm ' the '“:'I“::tr b“uj software development aduptation of linear sequential
iition create an. l:".:_ fiw P OCERETE | model which focuses on | model, in which component
Tequirements of soflware. mangging risks. based construction is used.
Adaptability v ¥ X
Testing Phase . ' . . Unit, Integration and .
Unit, Integration , System testing System testing Unit
Quality Factors v v X
Risk Analysis v X
Off-the- Tools X y
Failure normally due to Code Code Architecture and design
Knowledge Required Product and domain Product and domain Domain
Entry & exit Criteria X X v
Mock up ¥ + X
Extendability v X
Project management involvement v
Higher Reliability v X
Time Boxing v X v

Status of Development Team

Less experience reguired

Less experience required

Muore experience required

Use of reusable components

X

X

o

Flexibility

Customer Involvement

"

+

W«

«

X

X
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In a comparative study of agile software development with other software
development models, we conclude that project agility is much better than other
software development processes in terms of productivity, efficiency, faster cycles and
risk analysis. Agile processes are implemented in critical applications such as web

interface, testing tools, etc.

1.3 Agile for the development of educational programs

Around the world, educators, parents, and political leaders are working to further
improve educational programs. This constant development is necessary to keep pace
with the opportunities presented by technological advances, new ideas, and new
knowledge about how students learn [17].

The curriculum development process is complex with many stakeholders:
students, teachers, parents, administrators, employers and government. Each of the
stakeholders has competing priorities; schedule, scope, quality, risks, resources and
cost constraints. Large complex projects require the leadership of a qualified and
experienced project manager. However, there is a gap between those working in
education, with their academic knowledge, and the people who look at the performance
at the end of the educational programme. This gap can be filled by professional project
managers with experience in both educational programs and project and business
management.

Viewing and improving educational programs as a project or program (group of
projects) allows us to apply proven project management practices to manage these
efforts. Choosing the right approach and methodology is critical to meeting the needs
of the educational program and various stakeholders. The most common methods are;
the traditional waterfall method, the Agile Project Management method or a hybrid
model where both methods are used.

A traditional waterfall approach is adequate for defining, managing, and

controlling scope, schedule, quality, and budget in a sustainable environment. A
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waterfall approach requires a sophisticated communication plan. There are many
stakeholders in the development of an educational program; students, teachers, parents,
administrators, employers and government. Each of these stakeholders has its own
definition of success and often has competing priorities. Add to these challenges a
dynamic, fast-moving environment where student needs can change before an
educational program is developed. A waterfall approach can lead to imparting outdated
knowledge to students or an old methodology that does not match the new skills that
new generations need.

Agile Project Management reduces complexity by breaking a longer development
cycle into smaller useful segments, Agile "stories”. These "stories" can be prioritized
based on need, student level, environment, available resources, technology, and more.
Agile also creates different "personas™ for different stakeholders and analyzes the
impact of the educational program before its completion.

Agile Project Management's iterative approach delivers part of the program, tests
it, collects feedback, and adapts the results. This allows for the development of new
educational programs for rapid adjustment and adaptation to all dynamic changes in
the educational environment. With each iteration, you can apply changes based on the
student's ability to understand, maximizing value. This values-based approach can lead
us to invent new ways to add value to students without imparting outdated knowledge.

In 2012, a study was conducted to evaluate the use of the Agile approach to
training programs [17]. A pilot educational program for schoolchildren on "project
management" was developed and conducted. The first pilot project was one month long,
divided into four "sprints” per week. Each "sprint” had its own set of goals. Agile
“personas” were developed based on the nature of students, parents, teachers and others
to know exactly how to deliver value that meets their needs.

Each week, curriculum and exercises were developed and implemented based on
feedback from students, parents and the team from the previous week. The Agile
approach enabled feedback to be quickly incorporated and a new program to be tested
and evaluated weekly.

The team did a second test. The pilot project used students attending the circus as
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a project topic, the second program used the creation of a Lego educational kit as a
project topic. This made it possible to further test the approach. The Agile Project
Management test was performed with the same approach in different countries, each
time the team changed value without compromising quality. This is one of many
examples of using Agile Project Management in education.

Working on these test projects was a learning journey for the students and the test
team. After completing these test projects, it was concluded that Agile methodology
can be used to manage any educational project. Agile allows you to start earlier and
adapt quickly. The methodology creates an environment that encourages an open
approach, demanding new ideas and options. She builds a strong team that believes in
value.

The Agile Project Management approach is well suited to the development of
educational programs. It is important that project, program and portfolio managers
provide academic and educational staff with information about new Agile tools and
technologies. Project managers, when developing any new educational program,
should consider an Agile approach or a hybrid approach to deliver real and renewed

value to learners.

1.4 Agile in teaching and learning: conceptual foundations and scientific

program

The concept of using Agile as an approach to teaching and learning is not new
[18-23]. However, while related articles appear periodically in publications such as the
Journal of Information Systems Education (JISE) and other educational publications in
the field of information systems, there are very few sources where such materials are
systematized and conveniently presented in a separate manual [24].

In one of the studies [25], 74 students of 4 groups studying the discipline
"information systems" (introduction to computing, programming, analytics, and
intelligent data analysis) were observed, from freshman to senior groups, and those

studying IS by specialty, and those for whom it is a general course. The obtained results
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indicate interesting conclusions regarding the differences between the sexes during
individual and pair work; the quality of the decision, based on age, motivation,
individual or pair work, and the perception of the concept of work done; and the
influence of experimental parameters between the first year (introduction to computing)
and the senior year (data mining). The authors suggest that pair programming may not
necessarily be a "key factor influencing attitudinal change" or "consistently associated
with improved decision quality.” In addition, "the type of subject is less important for
improving the quality of the solution compared to the possibility of engaging in pair
programming™ and "perceptions of the course differ at different levels of academic
preparation.” The study supports the idea that pair programming can be implemented
in courses outside of software development and provides a new perspective on gender
differences and other activities practiced in flexible methodology can affect the
improvement of the quality of the perception of the material.

Scrum is used to facilitate self-regulated learning in an introductory programming
course within the Doubtfire learning management system (DLMS) [25]. The author
presents an interesting, unconventional approach in contrast to the traditional approach
to programming. The research aims to answer the following questions:

(1) how do students perceive an unconventional approach using Scrum to
facilitate the acquisition of self-regulated learning skills?

(2) does a non-traditional Scrum-based approach improve the quality of student
learning?

In particular, the study focuses on students' perception of the concepts of
autonomy and competence. The measure of perceived autonomy demonstrates “that
most students favor an environment that allows them to work using the Scrum approach
and supports self-regulated learning,” thus positively answering the first research
question. In terms of perceived competence, assessment of failure rates over the past
three semesters shows that the non-traditional approach did not improve student
performance. In conclusion, the author states that "while this unconventional approach
benefited self-regulated learners, it did not improve the motivation of disengaged

learners and had no positive effect on the pass/fail ratio.”
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Research [26] examines the integration of Scrum principles and cooperative
learning guidelines into a systems analysis and design course. In doing so, the authors
hope to better promote teamwork, communication and problem solving while teaching
appropriate systems analysis and design methods. This study aims to answer the
following research questions:

(1) What are the levels of student achievement in systems analysis and course
design that integrate learning and flexible methods through a semester-long project?

(2) What are the students' reflections on their learning and activities as a team
working on a project during the semester using Agile methods?

(3) How do students perceive learning systems analysis and a course that
integrates cooperative learning and flexible methods through a semester project?

Using cooperative learning as a pedagogical basis, the authors conducted research
with 2 groups of 100 students each, divided into 5 teams, consisting mainly of
graduates of computer and information technology majors. The first group followed a
lead-in approach, while the second group followed a lag-in approach.

To solve the research questions, the authors consider three designs:

(1) the student's success in the course,

(2) student reflections on their teamwork,

(3) the student's general perception of the learning approach.

The results indicate statistically significant differences in student performance
between the use of the lead-in approach and the delay-in approach, the identification
of five themes related to the impact of specific students on team performance, and that
the overall student perception of the learning approach was mixed between groups .
The authors conclude that "Collaborative learning combined with Scrum can
effectively guide students in the analysis and development of software solutions.”

In 2018, an experiment was conducted: a role-playing exercise called “Scrummy”
[27], which aims to help students better understand Agile project management through
experiential learning. The role-playing exercise was designed as an alternative in one
2.5-hour class, two 75-minute sessions, or three 50-minute sessions. The role-playing

exercise adapts the Scrum software development process in an abbreviated form, with
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students working in groups of 4 to 6 to complete up to 4 sprints (30 minutes each).
During the sprint, students face real-world challenges such as changing requirements
and scope. Although the role-playing games were designed for health informatics
students, the sample project can be easily adapted for different learning contexts. The
author evaluated the effectiveness of role-playing exercises in three student classes
using a combination of pretest and posttest measures of self-efficacy, as well as
content-related questions. Compared to the traditional lecture method, role-playing
exercises were found to produce significantly higher levels of student self-efficacy and
actual understanding of Agile concepts. As a result, Schmitz concludes that this study
"demonstrates the comparative effectiveness of role play over traditional reading and
lecture for Agile project management concepts."

Another study [28] presents evidence of the pedagogical benefits of creating
uncertainty. As part of a student information systems development course, the authors
asked students to independently split into Scrum teams and complete a realistic system
development project per semester. The authors deliberately integrated causes of
ambiguity in the course, including minimal teacher interaction, ambiguous
implementation of the target domain, a large and complex project, and changes in
organizational, business, and technical conditions. At the end of the course, students
completed a survey measuring uncertainty and process effectiveness. Product quality
was measured using the final assessment of project results. Factor analysis revealed
that students developed three different coping strategies with varying degrees of
success:

(a) versatile performers step out of their Scrum role to “do what needs to be
done”, i.e. contribute outside of their Scrum role and beyond their area of
responsibility;

(b) identified performers stepped out of their Scrum roles to “do what they know”,
I.e. contribute outside of their Scrum role but within their area of expertise;

(c) obedient performers stayed within their assigned Scrum roles to "do what they
were told."

The findings show that obedient performers improved significantly in terms of
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process performance and product quality. In other words, “students who strictly
adhered to Scrum guidelines and practices were better equipped to deal with changes
in requirements and other sources of uncertainty." As a result, instructors should
emphasize the importance of a narrow Scrum methodology, especially if students are
inexperienced in applying Scrum.

As Agile continues to gain popularity in industry, the challenge for information
systems educators is to ensure that students are well prepared for jobs where Agile
becomes the predominant project delivery method. The potential of Agile methodology
to improve teaching and learning is immeasurable. While previous research has
combined various aspects of Agile pedagogy and Agile content, as far as is known, no
systematic research has been conducted on the use of Agile for course development

itself. Figure 1.5 depicts an integrated conceptual framework for Agile in teaching and

learning.
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Fig. 1.5. A comprehensive conceptual framework for Agile in teaching and

learning

For example, an Agile systems development course taught with student
participation in Agile methods could be developed in two-week sprints with regular
student feedback integrated to improve the learning experience. Essentially, the third

dimension reflects the application of Agile principles at the meta level. Given that
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instructors face a great deal of uncertainty about students' needs and capabilities before
or at the beginning of a course, it appears that Agile principles can be useful in the
course design process.

We hope this special issue inspires educators and researchers to consider
integrating Agile into their teaching and learning. Although the above studies represent
new contributions to our understanding of Agile in teaching and learning, it is clear
that further research is needed to fully understand and apply Agile methods to design

learning processes and interactions at all educational levels.

1.5. Study of the features of partner benchmarking in education

The active processes of European and world integration of Ukraine raise the
requirements for the quality of domestic higher education, which has the consequence
of strengthening the role of international joint educational projects for the strategic
development of domestic universities. At the same time, it is not the quantity, but the
quality of joint educational projects that comes to the fore, which makes the question
of determining and evaluating competitors in the development of joint educational
projects acutely relevant and timely.

The process of identifying and evaluating competitors, which is carried out by
partners under a joint educational project, both in terms of content and methodology,
is, in fact, partner benchmarking, therefore, subject to certain adaptation, classic
benchmarking tools and approaches can be used for the specified purposes.

The question of determining and evaluating the competitive sides of partners for
joint educational projects has not yet found sufficient coverage in domestic scientific
theory, nor has it found wide practical application. However, various aspects of the
introduction of benchmarking systems into domestic management practice were
considered by numerous Ukrainian scientists, in particular A.H. Honcharuk [54], N.A.
Dobryanska, O.M. Popovych, M.O. Vargatyuk [55], N.V. Karpenko [56], O.V.
Kovalenko [57], S.P. Kramarchuk [58], D.V. Popovych, O.B. Tarnavska [59], E.
Saveliev, V. Kurylyak, G. Smalyuk [60], A.S. Tolstykh [61], O.V. Khristenko, S.A.
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Manzhos [62], N.M. Shved [63]. Therefore, the theoretical basis of this research is the
work of domestic researchers who worked and continue to work in the field of
benchmarking, in particular, partner benchmarking.

The study of the features of partner benchmarking in education, which involves,
on the one hand, the definition of the meaningful field of partner benchmarking in
education, and on the other hand, the methodological adaptation of existing approaches
taking into account the specifics of the educational field in general and international
educational projects in particular.

In order to clearly define the content field of the definition "partner
benchmarking", it is first necessary to research the content field of its supercategory,
since the concept of benchmarking in domestic scientific practice, in our opinion, has
not yet acquired a universally recognized definition. As Tolstyh A.S. notes, some
Ukrainian scientists do not clearly distinguish the concepts of "benchmarking"”,
"competitive analysis", "marketing analysis" [61].

Let's consider some interpretations of the definition of "benchmarking” by
domestic authors. So Tolstykh A.S. considers benchmarking as one of the methods of
strategic planning, the purpose of which is to study and implement the best
management practices, and the essence of which is to define tasks based on the
reference indicators of the company's partners and competitors. A.S. Tolstykh looks at
benchmarking as a systemic product of the synergy of competitive analysis, industry
analysis and the strategy development process [61].

In our opinion, the definition of the concept of benchmarking through the
supercategory of strategic planning methods is debatable, however, in essence, this
concept does not go beyond the reference interpretation of benchmarking by F. Kotler.

N.M. Shveda, in his dissertation study, devoted to the formation of the
management system of machine-building enterprises on the basis of benchmarking,
considers the latter as an innovative management technology aimed at creating a
continuous improvement system by the management entity in order to increase
business efficiency based on original organizational, managerial, marketing and

financial decisions and actions, based on a critical assessment of the external and
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internal environment, as well as the experience of business practices of other successful
companies in similar markets (as well as in other markets). N.M. Shveda considers
benchmarking as a separate subsystem in the system of strategic management, and as
its main goal determines the growth of the efficiency of economic activity and the
acquisition of strategic advantages in competition [63].

Khristenko O.V. and Manzhos S.A. define benchmarking as a systematic
activity that consists in studying and using the experience of leading players in a certain
industry to improve the business processes and management practices of a particular
enterprise and provide it with the desired market position. Such activity includes a set
of tools, thanks to which it becomes possible to systematically search and evaluate the
advantages of other people's experience and organize their use in the work of the
enterprise [62]. This interpretation seems too narrow, since benchmarking can be
carried out not only in relation to industry leaders, but also in relation to closest
competitors, as well as leading enterprises from other industries.

In addition, Khristenko O.V. and Manzhos S.A. classify different approaches of
foreign and domestic authors to the definition of benchmarking through the
supercategories of process, tool (method, method), search, activity. At the same time,
the above classification lacks a system supercategory, however, in our opinion, it is
appropriate to consider benchmarking precisely as a system that allows it to be defined
from the point of view of a management supersystem.

Dobryanska N.A., Popovych O.M., Vargatyuk M.O. consider benchmarking as
a process of searching for a reference or standard, but more efficient, competitor
enterprise, which serves as one of the quality management tools, aimed at comparing
with one's own enterprise and imitating its best practices [55]. This approach is also,
in our opinion, too narrow, since benchmarking can also be carried out in relation to
enterprises operating in other sectors of the economy.

Taking into account the above-mentioned approaches to the interpretation of this
definition, according to the authors, it is appropriate to define benchmarking as a
system that is a set of tools, methods and management tools aimed at the systematic

search for exemplary (or standard) management practices, business processes, products
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or solutions as in industry and beyond, as well as their comparison with those available
at the enterprise in order to increase the efficiency of its economic activity, improve its
competitive position and increase its social significance.

Let's dwell on some interpretations of the definition of "partner benchmarking"
by domestic authors.

In particular, D.V. Popovych and O.B. Tarnavska considers partner
benchmarking as a complex of joint comparative studies of the economic activity of
each of the partner companies, which is carried out by several partners on the basis of
an agreement on benchmarking for the purpose of mutual assistance and ensuring
further development for each company. Both companies from different industries and
from one (i.e. competing companies) can act as partners. In the latter case, there is a
softening of competition [46].

It should be noted that partner benchmarking in the above sense can act, on the
one hand, as a basis, and on the other hand, as a manifestation of intra-industry
clustering (especially if partner benchmarking is carried out by companies operating in
the same region).

The market leader is most often used as a benchmark for partner benchmarking,
however, there are also other models, in particular, a model that provides for the
identification of leaders according to each of the key comparative parameters and the
subsequent comparison of the relevant aspects of the activities of each of the partners
with such local leaders; or determination of the most effective or innovative practices
in the activities of each of the partners with their further analysis, decomposition and
adaptation to the specifics of the activities of the remaining partners.

As noted by D.V. Popovych and O.B. Tarnavska, in the case when the partner
group is international in nature, the general comparison should be supplemented with
benchmarking of companies united by a territorial feature [55].

Like the mentioned authors, O.V. Kovalenko also shares the opinion that partner
benchmarking can characterize the situation of "renouncing competition in favor of
cooperation.” In an article devoted to the specifics of benchmarking tools in anti-crisis

management of a company, O.V. Kovalenko considers partner benchmarking as a type
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of external benchmarking, which is a process of reference comparison of companies
from a partner group, which can be both single-industry and multi-industry [57].

In the first case, partner benchmarking in terms of its tools and methodology
will, in fact, be classic competitive benchmarking, and in the second case, it will be
functional (because in this case the analysis touches on certain functions, processes,
technologies and approaches that are similar in companies belonging to different
industries and do not compete with each other, therefore willingly participate in joint
benchmarking projects). An intermediate situation is when companies from the same
industry are not direct competitors (or competition is limited) due to the influence of
geographical barriers.

E. Saveliev, V. Kurylyak and G. Smalyuk define partner benchmarking as a
modern form of mutual assistance and cooperation of companies and other
organizational entities, which involves mutual interest of the parties and the existence
of a joint agreement on conducting benchmarking studies. Its purpose is to identify,
adapt and disseminate best practices among partners, as well as to provide assistance
to support the development of allied companies (or other organizational entities) [60].

In our opinion, the last definition of partner benchmarking is the most complete
and justified.

E. Saveliev, V. Kurylyak and G. Smalyuk pay special attention to the situation
when partner benchmarking is carried out by competing companies. They justify the
opinion that this type of benchmarking should become the most widespread in today's
global economy, because it stimulates joint work for the purpose of ensuring
sustainable development and reduces the negative aspects of competition. The retreat
from competition in favor of cooperation is due to the fact that no company can be
absolutely successful in all areas of its activity. This makes it expedient for the joint
analytical work of the partner companies, aimed at identifying the strongest points of
each of them, as well as mutual assistance in their adaptation and borrowing based on
the principles of obtaining benefits from cooperation by each party. To ensure the last
point, the benchmarking agreement stipulates that the results of the benchmarking

study cannot be used to the detriment of the partner companies [60].
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Partnership trends in the development of benchmarking at the global level have
gone far beyond entrepreneurship. Partner benchmarking has made a successful
expansion into the field of education, reaching the regional, national and international
levels. The active use of partner benchmarking is observed in the processes of
clustering and development of cooperation networks, in particular - educational ones.

To determine the definition of partner benchmarking in education, let's focus on
its individual features, determined by the specifics of the specified industry.

It should be noted that, although in general, educational partner benchmarking
does not go beyond industrial and commercial, methodically and methodologically it
differs significantly, since the educational process, which in this case is the main object
of partner benchmarking, has significant differences with commercial business
processes companies. This requires a much more creative approach in the process of
implementing partner benchmarking in education, which even led to the emergence of
a new definition in the specified field - benchlearning - that is, benchmarking of
learning, cognition, education.

A demonstrative example of the successful implementation of partner
benchmarking in education is the experience of the benchmarking club of German
technological universities, which was created back in 1996. As specific features of its
methodology, one can note a process approach in the distribution of resources and in
the management of professors and teaching staff, as well as a clear definition of the
goals of the benchmarking research (analysis of the internal structure and development
of activity indicators in such academic fields as chemistry, physics, mechanical
engineering) [64].

A vivid example of international partner benchmarking in education was the
benchmarking analysis project of the Copenhagen Business School (CBS, Denmark),
implemented in 1998 in partnership with 12 other European universities in the field of
management teaching. In the process of partner benchmarking, the costs per student,
curricula and teaching methods, the quality of the teaching staff, the system of
interaction with business, ensuring the quality of education and other indicators were
compared and investigated [65].
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In 2000, the international project of partner benchmarking in education brought
together the University of Oulu (Finland), the University of Otago (New Zealand), the
University of Venice (Italy) and Leoben (Austria). The goal of the project was to
expand international cooperation in the field of teaching and curriculum development,
and the research results were presented in a monograph, the authors of which used the
definition of "bench learning" for the first time.

In the questionnaire of the specified international benchmarking project, 5 blocks of
6-10 questions were allocated in each. In order to illustrate the specifics of
international partner benchmarking in education, we present this methodology in full:

Block 1. Study program (curriculum):

- Describe the used system of educational credits and its logic;

- What are the key learning goals? What is the vision of curricula, training
programs, individual courses in relation to the scientific and professional component?
- Are separate training courses connected to each other to form educational

modules? How is the sequence of courses related to the formation of the
corresponding modules? What is the reasonable and logical connection between the
separate parts of the training?

- Describe in general what scientific and professional skills are formed and
developed during the training process? What specific skills are given special
attention? Are there specific areas of expertise that the curriculum is particularly
focused on? Which exactly?

- Can a student form an individual study plan? How?

- How exactly does the faculty take into account the credits received by the
student in other educational institutions (study, transfer)?

- What role is assigned to specific professional qualifications (skills) in the
training program? What skills are considered most important? Do students go through
industrial practice during their studies?

- What role in the training program is assigned to the formation of scientific work
skills? What areas of scientific knowledge (philosophy of science, methodology, etc.)

are considered the most important)? To what extent can students participate in real
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research projects during their studies?

Block 2. Teaching methods.

- What teaching methods are used by the teaching staff and to what extent are
they justified (lectures, exercises, etc.)?

- What is the role and significance of the latest information technologies in the
process of learning and teaching? What type of learning and teaching technologies
are used? Is there a possibility of distance learning, Internet-oriented learning, etc.?
Are certain virtual university courses organized?

- What types of exams and other evaluation methods do the faculties use? How
Is the assessment carried out? How are learning outcomes transformed into grades?
What problems exist in the system of exams and evaluation?

- How would you describe the quality and significance of interaction between
students and teachers? To what extent is this interaction realized in the educational
process and in the academic campus? What kind of interaction is this?

- What new teaching methods have been recently tested and used in teaching?
Are teaching development projects at the stage of consideration or implementation?
What are these projects?

- Can students receive credits by participating in research projects of the faculty?
Do they have the opportunity to officially teach junior students, to supervise them?
How is it organized and credited?

- How is maximum student participation in education ensured? What tools are
used to motivate students? Is participation in lectures (practical, laboratory, etc.)
classes mandatory or voluntary?

Block 3. Processes of providing training and teaching:

- How does the quality of education improve? How does the faculty guarantee
the availability of modern pedagogical (didactic) knowledge among teachers?

- Does the university organize pedagogical (didactic) training of teachers to
support and develop teaching skills? How is this training organized? Do teachers

want to participate in it?
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- What support is provided to teachers for the preparation of quality educational
material?

- How do faculties support the development of teachers' skills in using
information technologies?

- How do new students get to know the faculty and the education system?
How does the faculty ensure optimal entry into studies? Is there any special training
for first-year students (individual lessons, study skills development courses, etc.)?

- How is academic management organized during classes

- Are mentors or other external experts used to advise students?

- How is assistance to students in the learning process during the selection of
courses and disciplines carried out?

- How is management of diploma theses organized? How much time does a
student need to prepare a master's thesis?

- How is the provision of the teaching process organized? Is there a structure
to support the development of teaching at the university, at the faculty, at the
department?

Bock 4. Quality assurance:

- How is student progress monitored? How are the functionality and quality
of the educational program evaluated?

- How is the course and discipline evaluated? Does the faculty provide
feedback to students? How are student feedback analyzed, how are the results of the
analysis used to improve learning and teaching?

- How is management of diploma theses organized? How much time does a
student need to prepare a master's thesis?

- How is the provision of the teaching process organized? Is there a structure
to support the development of teaching at the university, at the faculty, at the
department?

- Does the faculty use information technology to collect and process student
feedback?
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- Do the offered educational programs have national or international
accreditation? How is accreditation or other form of public recognition of education
carried out?

- Does the university (faculty, department) use teaching quality assessment
systems? What evaluation methods (self-evaluation, external evaluation, etc.) are
included in such systems? How is information processed and used to improve the
quality of teaching? Describe the structure and functionality of training quality
assurance.

- What needs to be improved in the security system

- What needs to be improved in the quality assurance system? How are
quality assurance activities evaluated and improved?

Block 5. International education:

- What strategy of internationalization of learning is used in your educational
program (at your faculty)? How are internationalization of education and
internationalization of research related to each other?

- How positive do teachers feel about international education (or teaching in
a foreign language)?

- Are the study programs open to domestic and foreign students? Do
exchange students have study programs specifically designed for them? What
language are these programs implemented in?

- How is the internationalization of education used in the development or
improvement of education?

- How do teaching methods and educational activities stimulate the
cooperation of domestic and foreign students?

- Describe the possibilities of foreign internships for students;

- Do you organize orientation programs (initial course of the state language
and national culture) for foreign students at the beginning of their studies? How are
these programs implemented? [66].

Analyzing methodical approaches to conducting international partner
benchmarking in education, we can note that, unlike partner benchmarking in the
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production and commercial spheres, much less attention is paid to a complex of
economic issues affecting market share, economic effect and efficiency, cost
optimization, etc. At the same time, educational processes, their provision, their results
and directions for further improving the quality of educational products come to the
fore during the benchmarking analysis.

Thus, we can define partner benchmarking in education as a project of joint
benchmarking research, which is a form of cooperation between educational
institutions, which is carried out with the aim of identifying, adapting and spreading
leading educational practices that allow to increase the level of efficiency of
educational processes and the quality of educational products.

In addition to partner competitive benchmarking, universities may be involved
in partner benchmarking projects of a functional nature. Mostly, it concerns non-
educational cluster benchmarking projects. At the same time, universities in cluster
benchmarking formations act primarily as scientific institutions, taking upon
themselves the methodical and methodological support of the benchmarking project,
the organization of benchmarking research and the processing of its results.

A vivid example is the international project of partner benchmarking in the field
of innovation clusters, which united Germany and South Korea. The Berlin Institute of
Innovation and Technology was tasked with conducting such a study. The partnership
benchmarking study concerned Korean and German innovation clusters, and its results
not only had a significant practical result, but also allowed for strengthening
international cooperation in the field of research and innovation. For the German side,
the positive effect of such cooperation was the increase in the competitiveness of
German enterprises in the Asian region, and for the Korean side, the strengthening of
cooperation with the EU in the field of science, innovation and education [67].

In addition, universities, acting as agents of clustering in education, science and
innovation, or joining industry regional cluster formations in other spheres of activity,
can themselves initiate intracluster partner benchmarking projects - both competitive

and functional.
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Partner benchmarking in cluster formations emphasizes slightly different aspects
than partner benchmarking in education and other spheres of activity. Special attention
IS paid to comparative analysis of partners' priority goals, evaluation of the latest and
most successful practices, development of recommendations for cooperation with state
bodies and non-state funds, as well as for international cooperation and inter-cluster
cooperation.

Methodologically, partner benchmarking is a study of the structure,
organization, tools of activity of partner companies and the development of ways and
means of its improvement by identifying, researching and adapting best practices.

From the point of view of methodology, partner benchmarking in education is
process-oriented, since its object is mainly the educational process and its components.
This is due to the fact that the components of the educational process may contain
leading practices that can be adapted to improve the educational product and increase
the level of educational effectiveness (its results). Therefore, partner benchmarking
based exclusively on such objects as the educational product and learning results
cannot provide a deep understanding of the means by which the success of the reference
educational institution is achieved. On the other hand, in the process of conducting a
benchmarking study, it is also not advisable to ignore the educational product and
results, since these parameters can be used to select benchmarks and leading practices
recommended for adaptation and implementation.

Partner benchmarking is a manifestation of civilized competition, which
maximally meets the requirements of sustainable economic development in the
conditions of the global challenges faced by humanity in recent decades. Competitive
struggle in its classical form costs humanity too much, therefore partner benchmarking
as a basis for competition-partnership and clustering of industries can become the basis
not only for the development of individual economic entities, but also for the
harmonization of industry development, as well as the sustainable development of

national economies, and the global economy as a whole.

Conclusions for chapter 1.
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Partner benchmarking in the field of education, in particular - international, is
the Dbasis for the development and enrichment of educational practices, their
actualization in accordance with the social demands of the present and the projected
future, as well as their adaptation to the extremely rapid changes taking place in the
socio-economic systems of the Industry formation 4.0. The very definition and
assessment of competitors within the framework of benchmarking partnership projects
in education can serve as a tool for forming and adjusting the strategy of a modern
university. International partner benchmarking can have a special impact on the
enrichment and development of educational practices, which, on the one hand, can
serve the goals of improving the national education system, and on the other hand, the
goals of its internationalization and increasing the reputational component. The view
of partner benchmarking in education as a way of identifying, adapting and
implementing the best educational practices in order to develop the activities of a
separate higher education institution, regional or national education system is too
narrow. Experience in representing the best educational developments, as well as in
assisting partner universities in their adaptation in accordance with regional or national
specifics, is also a definitely positive result of participation in joint benchmarking
projects in education. Decomposing the educational process to the smallest elements
of one's own educational practices in the process of benchmarking analysis improves
the understanding of one's own educational and management processes and allows to
reveal hidden, implicit problems and "bottlenecks".

The direction of further research should be the development and improvement
of the methodology and methodology of international partner benchmarking in
education.

A critical analysis of the content of basic definitions and theoretical principles
regarding the possibilities of using modern information, information and
communication technologies for use in educational processes, in particular in
international educational processes, was carried out. The essential advantages of using

the Agile platform for the needs of training, administration and improvement of
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educational, preparatory, communicative and logistical processes within the
framework of the specified projects are highlighted. A significant advantage of the
application of the Agile platform to the administration of international educational
projects is the ability to combine: the advanced values of "software development”, the
values of an international project, the possibilities of extreme Scrum programming,
DSDM, FDD, in addition to the application of the Agile platform within the framework
of the administration of the IECP-PAM cycle "international educational and
communication project on the platform of Agile methodology” (abbreviation of
"International Educational and Communication Project on the Platform of Agile
Methodology™) ensures proper minimization of objective and subjective risks of the
project through the use of iterations of "mini-cycles”. In each such mini-cycle, the
functional requirements of the design and administration stages, the content and
programming environment, the expected format of testing and documentation, the
outline of the expected software product, and the priorities that dynamically change
from the previous iteration to the next are adequately described in a special

informational vocabulary.
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SECTION 2
MODELS AND MECHANISMS OF AGILE METHODOLOGY IN

TEACHING AND LEARNING

2.1 Simulation modeling of risk analysis

Risk analysis uses information contained in a probability distribution with
multiple values. The use of multiple values instead of defined probability distributions
is precisely the factor that distinguishes the traditional approach from simulation
modeling.

Finding random variables and assigning them the appropriate probability
distribution is a prerequisite for conducting risk analysis. Having successfully
completed these stages, you can proceed to the modeling stage. However, a specific
transition to mathematical modeling is possible only when the correlation in the system
of random variables, which was included in the mathematical model, is determined.
Correlation means random dependence between variables, which is not of a strictly
defined nature, for example, the dependence between the sale price of a product and
the volume of sales.

The presence of correlated variables in the analysis model can seriously distort
the results of the risk analysis if this correlation is not taken into account. That is, the
presence of correlation limits the random selection of individual values for correlated
variables. Two correlated variables are modeled in such a way that when one of the
variables is randomly selected, the other is not chosen freely, but in a range of values
controlled by the simulated value of the first variable.

The "model runs" stage is part of the risk analysis process. At the same time, all
the mechanical work is performed by the software. When the assumptions are justified,
the model is successively calculated - the so-called run. This happens until enough
valuesare obtained to make a decision (e.g. more than 2000).

For practical implementation of simulation modeling can be recommended.

The software package "Crystal Ball" meets the tasks for conducting
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mathematical modeling. This package is designed as an application for working with
EXCEL spreadsheets. This package generates random numbers based on the use of a
pseudo-random number sensor calculated according to a specified algorithm. The
package has the ability to generate correlated random values.

As a measure of risk, you can use NPV - the probability of obtaining a negative
value. This possibility is calculated based on the results of mathematical modeling as
the product of the number of results with a negative value and the probability of a single
run. For example, if out of 5000 runs, negative NPV values are found in 3454 cases,
then the risk measure will be 69.1%.

Consider an example of using simulation modeling to analyze the risk of a fairly
simple investment project (table 2.1). Instead of single-digit values of operational
activity parameters, we will set uncertainty intervals, assuming a uniform probability

distribution for each of the intervals.

Table 2.1. Simulation modeling for project risk analysis

Parameter Lower Nominal Upper
value value value
Product unit price 18 20 22
Variable costs 13 14 15
Fixed costs 270 000 300 000 330 000

Simulation modeling is developed using the Crystal Ball program. The
simulation results are presented below in the form of a standard diagram for this

package (Fig. 2.1).
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Fig. 2.1. Project risk simulation in Crystal Ball software.

Analysis of the diagram shows that the probability of a positive NPV value is 87%,

that is, the degree of risk does not exceed 13%, which is obviously more than
acceptable.

2.2. Calculation of the break-even point

To calculate the break-even point of an educational project, you can use a classic
model for business that uses simple ratios based on the balance of revenue:
Revenue = Variable costs + Fixed costs + Profit.

For example, let the output data have the following form:

On product unit. Interest
Product unit price $5000 100 %
Variable costs $3000 60 %
Unit invested income $2000 40 %

Fixed costs are $800,000 per year
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Fig. 2.2. A classic model for calculating the break-even point for business.

If X is the break-even point in units of educational goods per student, then
using the following equation we get:
$5000X = $3000X + $800000 + $0,

where X =400 students (or in monetary terms: $5,000 x 400 = $2,000,000).

A more general scheme of reasoning has the following form. Let p be the price
of a unit of production, and let N be the volume of production for a certain period of
time. Let's write down the main equation of the model, which symbolizes the fact that
NI's pre-tax profit is determined by the total revenue minus all fixed and variable costs:

NI=p*N-v*N-F, (2.1)
where F is the amount of fixed costs for a period of time;

v - the amount of variable costs per unit of production.

The break-even point by definition corresponds to the condition NI = 0, and
accordingly:

BEP=F/(p-V) (2.2)

Thus, in order to calculate the break-even point, it is necessary to divide the amount
of fixed costs by the difference between the price of products and the amount of
variable costs per unit of production. The latter is called unit contribution margin.
If the task is to determine the target sales volume of NT, i.e. such value of sales
volume that corresponds to the given value of profit NIT, then we use a similar ratio
Nlr=p * Nt —v* Nt —F, (2.3)
then
Nr=(F+NI")/(p-V) (2.4)
An important characteristic of the successful operation of the enterprise is the
size of the safety margin (Safety Margin), which is defined in a relative form as the
difference between the planned sales volume and the break-even point:

n=(NT —BEP)/NT (2.5)
The higher this indicator is, the safer the company feels before the threat of

negative changes (decrease in sales volume, price reduction or increase in costs).
65



The essence of the break-even analysis is fully revealed on the break-even graph
(Fig. 2.2). This graph shows the volume of production in physical terms on the
horizontal axis and the amount of income or expenses in value terms on the vertical
axis. A similar graph could be constructed by plotting the output as a percentage of full

capacity on the horizontal axis.

Income,
expenses D
profit Profit
- C
N Variable
costs
Income
B
A -
loss Fixed
b costs
0 Output volume X

AC - the line of total costs; OD is the income line

Fig. 2.2. Graphical representation of the break-even point

The AB line, which shows constant costs that do not change depending on the
volume, runs parallel to the X axis. The vertical distance between the AB line and the
AC line at any given volume characterizes the total variable costs of producing a given
volume of products, and the vertical distance between OA and AC at any certain
volume of production characterizes the total costs of production of this volume. When
the product is not sold, aggregate costs are not equal to zero, but equal to OA. When
the volume of output is equal to X, the aggregate costs are represented by the line X,
which is equal to the sum of XB + BC (XB - fixed elements of costs (the same as OA)
and BC - variable elements of costs). For each specific selling price of a unit of the
final product, the OD line will show the amount of income at different sales volumes.
The intersection of the total revenue line with the total cost line defines the break-even
point (TB) "N", the point at which total revenue equals total costs (variable and fixed).

Any vertical difference between the total revenue and total cost line to the right of TB
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shows profit at a given output, while losses will be shown on the graph to the left of
TB because in this case total cost exceeds total profit.
A feature of break-even analysis for several types of products is the combination

of fixed costs in a single break-even format, as presented below.

Product A Product B In total
Receipts $100 000 100% $300 000 100% $400 000 100,0%
Minus variable costs 70 000 70% 120 000 40% 190 000 47 5%
$30 000 30% $180 000 60% 210000 52,5%
Invested income
Minus fixed costs 141 750
Minus fixed costs $ 68 250

According to calculations, we get: total break-even point = $141,750 / 0.525 = $270,000

Fig. 2.3. Combination of fixed costs in a single format break-even

With a change in the structure of production and sales, the total relative invested

income and the break-even point change.

Product A Product B In total
Receipts $300000 100% $100000 100%  $400 000 100,0%
Minus variable 210 000 70% 40 000 40% 250 000 62,5%
costs
Invested income $90 000 30% $60 000 60% 150 000 37,5%
Minus fixed costs 141 750
Minus fixed costs $ 8250

The break-even point also changes: BEP=$141,750/0.375 = $378,000

Fig. 2.4. Movement of the break-even point with a change in the structure of
production

With the help of this format, it is possible to analyze the structure of production
and sales of the enterprise and propose the most effective option, taking as a criterion

the minimum value of the break-even point.

2.3 ldentification and assessment of competitors in the development of joint

educational projects

67



The evaluation of the competitive aspects of the activity of the educational
institution during the development of joint educational projects aims to reveal the
competitive advantages that are supported and that will be included in this project. For
this, it is necessary to identify several main competitors on the market and compare
your educational institution with them in different categories. An example of such an
analytical approach is given in Table 2.2. The marked numbers show the assessment
of the capabilities of each of the competitors in comparison with our company. In
general, the data indicate a fairly high competitiveness of the studied educational
institution, since the average score of the strongest competitors does not exceed 3-3.5,
that is, the institution has a strong competitive position and can count on the successful

implementation of the project.

Table 2.2 Strengths and weaknesses of the educational institution compared to

competitors

Competitor
A group of
factors
1 2 3 4 5
1. Marketing
Quality of educational 1@345 12845 12845 12845 1235
services

Number of programs 12845 1@345 12845 1238512348

Differentiation of 12305 12845 1235 12B45 12 §45
programs
Market share 18345 18345 12f45 123f512 34F

Pricing flexibility 1235 12 |I45 12845 12 3I|5 12845
Channels of 18345 12845 12348 1284512305
recruitment of students

Promotional programs 12845 12845 12845 1284512305

Services forstudents 12385 1B345 12345 1[@345 12845
Marketing researches 18345 18345 18345 1284512348
Advertising 18345 12845 1235 12385 12845

2. Innovativeness
Novelty of educational 18345 1@345 12845 12845 12305
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plans

Availability of 12845 [2345 12385 1@3451234f8
information and

communication support

3. Educational process

Quality of teaching il345 18345 18345 123 |I5 12305
Educational facilities [2345 18345 12845 123W5 12845
Productivity of 1B345 18345 123f5 12845 1235
teachers

Education expenses 12845  [2345 18345 123f5 123 I 5
Educational B2345 18345 12348 12845 12385
laboratories

Project control 12845 12845 1@345 18345 12845
4. Human resources

Qualification of 12845 18345 18345 12845 12305
teachers

Loyalty and 18345 12845 12845 12305 12@45

satisfaction employees

Discipline and turnover 2345 1@345 12845 18345 1235

Qualification of 18345 12845 1@345 12385 12@45
managers
Knowledge of market 12845 12845 12845 12845 12305
economy
Reward level 18345 1@345 123f5 12340 12348

Note: 1 is the weakest position, 5 is the strongest position

Market analysis includes consumer identification and market segmentation based on
differentiated consumer behavior. The selection of the market segment meets certain
requirements:
- the behavior of consumers in the segment should be as uniform as possible;
- the segment must clearly differ from other segments;
- the size of the segment should be large enough so that the company operating
in a differentiated market segment can recoup costs.
The main features of segmentation by consumer groups:
* geographic (region, population size and density, climate);
» demographic (age, gender, family size, marital status, level of income, education,
types of professions, nationality, religion);
* psychographic (social stratum, lifestyle, personal qualities);
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* behavioral (degree of randomness of purchase, search for benefits, status of
regular customer, degree of need for the product and willingness to purchase it).
The listed factors, as a rule, are used in the analysis of markets in any combination and
allow to draw a conclusion about the presence of a certain market segment. Then, the
market potential or the maximum possible market demand is estimated from the

selected segments (Fig. 2.5).

® Market potential

® The expected share of the market /
after the implementation of the
project

® Actual market share —_—

Fig. 2.5 Capacity and market share

An increase in the capacity of the future market is predicted to determine the
actual or planned market share of the enterprise. The target market share provides a
basis for forecasting the sales volume and therefore the production program, production

capacity and certain requirements for materials, labor, investment, etc.

2.3. Marketing planning of the graduation program and sales forecast of

educational services at the international level

Data from the analysis of the conditions for the implementation of the joint
project are the basis for developing a marketing plan. Its goal is to most effectively
position the educational product on the market and, ultimately, to most effectively use
the funds invested in the project. The basis of planning is the marketing strategy
adopted by the educational institution, which later, during the development of a specific

project, is also specified in detailed plans and programs for each of the elements of the
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marketing complex (Fig. 2.6).

Development of a Formation of a Operational Formation of the
marketing strategy marketing plan  {—  calendarplan |—{ marketing budget
Release program
and sales
] [ I
Goods Price Promotion Sales channels

Fig. 2.6. General scheme of marketing planning

The marketing plan involves the development of action plans for each unit of the
educational institution to implement the project. Such an operational-calendar plan
essentially answers the question: who, when, where, what, at the expense of what
resources and how should carry out specific measures of a production, technical and
organizational nature. Accordingly, the amount of work at this stage of pre-investment
studies also determines the amount of the budget. The most important part of this plan
is the determination of the volume of production and sales within the framework of the
projected market capacity. The final criterion evaluation of any such plan depends on
the probable sales volumes of the products, therefore forecasting the market capacity
and sales volumes plays a central role in marketing and is a decisive factor in planning
production and part of investment costs, planning capacity loading, etc.

That is, the marketing plan in its formulation forms the basis for further
financial calculations and the design of reporting forms accepted in international
practice, which will be considered in subsequent sections.

The formation of a complex of consumer properties and benefits of the product
in the project depends on the adopted marketing strategy, conditions of competition,
organizational, technical capabilities and other factors. For this reason, product
development should be carried out jointly by marketing specialists and participants in

the educational process.
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The planning of the educational project release program at each stage of the life
cycle is carried out by various methods.

The consumption level method is harmoniously suitable for forecasting the
demand for a joint educational program.

This method allows you to calculate the level of consumption based on standard,
strictly defined coefficients. The main factor that determines the level of consumption
is the level of income, which affects, along with other factors, how much money a
consumer is willing to spend on the purchase of certain goods. The level of income is
the main indicator of the level of consumption for a number of goods, and, with some
exceptions, there is a high positive correlation between the amount of consumption of
most goods and the level of income of consumers. However, the level of correlation is
significantly different for different products.

Income elasticity of demand shows the extent to which changes in demand
respond to changes in the level of income of the population. The value of income
elasticity can be different not only for different products, but also for one product - for
population groups with different wealth living in different regions. Therefore, where it
is possible to calculate indicators of variation in the amount of income per capita within
population groups with different incomes and in different regions, the analysis should
not be reduced only to the indicator of the average level of income of a resident of this
region, it should also include issues of the distribution of the indicator of income per
capita within different professional, social, geographical groups.

Where there are small changes, it is quite possible to calculate and use the

coefficient of elasticity for income per capita.

Q-1 L+D
E= (2.6)
Lh-1  Q+0O:

where E is the income elasticity of this product;
Q1 - demand for goods in the base year,
Q- - demand in the next considered year,

I, - income per capita in the base year,
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I, - income per capita in the next year.

A value of E > 1 implies product elasticity, E < 1 - no elasticity.

Price elasticity of demand.

Calculation of the price elasticity of demand complements the demand
forecasting procedure. The price elasticity of demand is the ratio of the variation in

quantity demanded to the variation in prices and is calculated as follows.

Q1_Qu
Q:1+Qp o Ql - QU PD + Pl

= *
Po—Py Po—P1 Qi+ Qo
PyiD;

where E, is price elasticity,
Q1 - new demand,

Ep = (27)

Qo - existing demand at the current price,
P; - is the new price,
Po - s the current price.

The price elasticity coefficient is used to study the sensitivity of various project
variables to price fluctuations. Fluctuations in the price level not only directly affect
sales revenue, but have a significant impact on market size and, accordingly, on the
level of production, which, in turn, affects production costs. However, when using the
elasticity coefficient, it is assumed that other market conditions and market structure
will remain unchanged. Moreover, the coefficient applies only to relatively small
fluctuations in prices, since it cannot remain constant in the face of significant
fluctuations in market prices.

Cross elasticity.

The demand for a particular product is determined not only by its price, but also
by the prices of complementary goods and substitute goods. It is often necessary to
determine the price fluctuations of which products affect the demand for the product
for which the marketing analysis is conducted. This problem is solved by calculating
the cross-elasticity of product A for product B according to the following formula:

Q14— Qop
Q2a+Q1a
P:p—Pin
Pop+Pip

Esp =
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(2.8)
Thus, the cross-elasticity of £,z is the ratio of the proportional change in demand
for product 4 of the proportional change in the price of product B.

The value of E is interpreted as follows:

- If E45 >0, then product B can be a substitute for product A4;

- If E45<0, then product B complements product A4;

- If E45 = 0, then there is no cross elasticity between 4 and B.

The final use or consumption ratio method.

This method is particularly useful when considering the production of intermediate
products. The essence of the method is as follows:

1. All possible options for using the product are determined, including its use in
other industries, direct consumption, export and import.

2. Find or calculate "input-output” ratios in those industries that consume this
product. In this case, it becomes possible to calculate the demand for the product for
consumption, including exports and imports, based on the planned output volumes of
industries that consume the product.

So, in order to forecast demand, for example, for methanol, a list of industries
that consume it is first determined. These are industries that produce formaldehyde,
fertilizers, as well as the pharmaceutical industry. Planned production levels in these
industries reflect future methanol demand. At the same time, the needs of other buyers
of this product based on their grouping are also taken into account.

A similar approach is used for some types of equipment, such as compressors
and industrial turbines. The same approach can be applied to consumer goods and
mixed product types. For example, the volume of cement consumption can be
estimated by assessing demand from the private and public sectors of the economy,
planned construction sites, etc.

This method uses consumption coefficients and is therefore sometimes called
the consumption coefficient method. Having been estimated once, the consumption
coefficient close to this element is multiplied by the scale of activity and we get an

estimate of the future level of consumption.
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Consumption rates vary over time, from market to market depending on the size
of production units and as a function of changes in technology. When analyzing the
demand for an intermediate product, the coefficients may vary depending on the size
of consumer units, as well as changes in technology. So, for example, in the production
of sheet steel, the need for steel can be significantly reduced if the thickness of the
sheets is reduced to meet the new standards.

Because of the differences in the levels of consumption coefficients, special skills
are required to predict their future values, despite the availability of accurate and
reliable initial data.

This method of forecasting can be effectively used only when there are fairly
accurate forecasts of expected changes in consumer industries. Such forecasts may be
based on state plans for economic development.

Regression models.

When using regression analysis methods, the forecast is made on the basis of
the equation of dependence between the predicted (dependent) variable and
explanatory (independent) variables. Using the available input data, various
combinations of independent variables are tested and this is repeated until an accurate
predictive equation is obtained. At the same time, another problem may arise - how to
get a forecast of independent variables.

Method of anticipatory indicator.

This method is a variant of the method of consumption coefficients and the
regression method. A leading indicator is a variable that reacts to future changes in
demand in advance and, therefore, can be used in forecasting. For example, research
has found that changes in demand for electric fans outpace changes in the level of
investment in residential construction by two years. To use a leading indicator in
forecasting, you need to estimate the relationship between this indicator and the
predicted variable.

This method eliminates the need to predict the independent variable, but it does
not always allow to detect the leading indicator and, in addition, the time lag can also
be unstable. The form of the relationship between the variables also changes over time.
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For this reason, this method has very limited application, although it can be effectively
used in some areas of the economy.

The specified methods are used in case of sufficient statistical data. In the absence
of the necessary information, predictive calculations can be performed using methods
based on various expert assessments. Among them, the following are the most common.

Survey of a group of managers of various services and departments of the
enterprise.

In advance, these managers should receive relevant information on market
analysis. In this case, the actual sales forecast represents something "average" from the
views and intentions of the interviewed group of managers. This method of making a
forecast is most suitable for new enterprises that do not have enough experience in
using other methods. This method is also used when there are no detailed calculations
on the state of the market, there are no complete statistics on sales trends of certain
types of products.

Generalization of assessments of individual sales agents of the enterprise and
managers of its sales divisions.

In this case, the market analysis is supplemented by the opinion of those who
directly feel the reaction of consumers, who most acutely feel the slightest fluctuations
in consumer preferences. The regional aspect is also taken into account: individual
employees or sales managers can provide additional information about the specifics of
the sale of certain products in different regions of the country. Accordingly, the
accuracy of estimates with this method is higher than with the previous one. But the
organization of such work requires large overhead costs (first of all, additional costs
for the payment of specialists and analysts, data processing, etc.). Otherwise, the
accuracy of the forecast may have a negative impact on the company's financial
position.

Forecasting based on past turnover.

In this case, sales data for the past year are taken as a basis for predicting likely
sales in the future. It is assumed that next year's turnover will exceed or be lower than

the current year's turnover by a certain amount. Usually, a percentage increase relative
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to the data of the previous year is taken according to the so-called principle "from what
has been achieved":

This method of forecasting is suitable for industries and markets with a stable
economic situation, an assortment of goods and services that changes rather weakly,
where significant fluctuations in turnover occur extremely rarely. A typical example of
such an industry is the utility industry. Using this method, it is impossible to take into
account rapid changes in the nature of commercial activity, the structure of consumer
demand, etc. As for competition, its degree is not taken into account here.

Analysis of trends and factors causing changes in sales volume.

The sales forecast is based on identifying probabilistic trends and statistically
significant factors underlying them through market analysis. Usually, the following
main factors are taken into account: long-term growth trends of the company, cyclical
fluctuations in business activity, seasonal changes in the company's sales, technical
changes, the appearance of new competitors on the market. This method is used more
when making long-term forecasts. Statistical regularities discovered over many years,
trends and dependencies neutralize the effect of random and secondary factors.
However, with the help of this method, it is difficult to forecast for a period of less than
3-5 years, since the sample, the array of processed statistical information, and the
period of manifestation of cyclical fluctuations are too small. This method is most
suitable in capital-intensive industries.

Forecasting based on the "market share™ of the firm's sales, in which the
turnover is forecasted as a certain percentage of the firm's market share in the given
industry, i.e., sales for the entire industry are first forecast, and then the company's
share in the total sales of the entire industry is calculated. When using this method, it
is important, firstly, to be sure of the accuracy of the forecast for the entire industry,
and secondly, not to take into account non-price competition in it (at the level of new
products and services).

End-use analysis.
The forecast is based on the expected volumes of orders from the company's main

customers (turnover usually exceeds this indicator by a certain, predetermined
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percentage). The application of this method requires conducting special studies on the
main industries that consume the products of this enterprise, collecting and processing
significant statistical and factual material. It is mostly used in the fields of raw materials
and energy complexes, as well as at enterprises that produce component products and
assemblies.

Analysis of the assortment of goods, in which sales forecasts for individual types
of products are combined and form the planned turnover of the enterprise.

This method is most suitable for highly diversified firms, but the accuracy of the
general forecast depends entirely on a detailed market survey of each type of product,
which in turn requires significant costs.

Trial marketing.

Considered to be the most accurate approach to sales forecasting, in which the
new product or any changes made to the system of promoting products in the market
are carried out in a very small market (for example, within a few cities). In essence, an
attempt is made in a small local market to model everything that will then be done on
a national or larger regional scale. The components of the future promotion program
of a new product on the market (prices and types of advertising, sales channels and
type of packaging, etc.) are tested on a limited group of consumers. After processing
the received information about the volume and growth rate of sales of a new product,
the relevant hints regarding the sales forecast are distributed throughout the country.

The standard probability distribution method is based on the PER (program
evaluation-and-review) method, that is, the method of evaluating and reviewing plans

using network models and methods of planning and management.

The essence of this sales forecasting method is as follows. Three types of sales
forecasts are determined by experts: O - an optimistic forecast, M - the most likely
forecast and P - a pessimistic assessment of the sales forecast. Next, the expected value
of the sales forecast (ER) is calculated according to the standard formula:

(Q+4M +P)
6

(2.9)
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Using this method allows you to compare expert estimates with the statistically

expected value to determine the most likely range of variation in the sales forecast.

2.4 Using the principles and approaches of flexible methodology (Agile) in

planning and implementing the educational process

The use of principles and approaches of flexible methodology (Agile) is
increasingly finding a place in the planning and implementation of the educational
process. A number of Chinese universities, institutes and colleges are no exception.

Preparation of curricula for joint international educational programs using Agile
tools and technologies takes place. In particular, at the Yanchen Polytechnic Institute
for the preparation and implementation of a joint educational project for the preparation
of bachelors with the Black Sea National University named after Peter Mohyla called
"3+1".

The purpose of this project is to integrate the efforts of Chinese and Ukrainian
partners to achieve a synergistic effect of the quality of educational services provided
to Chinese citizens.

For the first three years, students study at the Yanchen Polytechnic College, after
which the fourth year of study takes place in Ukraine, on the territory of the Black Sea
National University named after Petro Mohyla. The distribution of 100% of the load
on the teachers of the Ukrainian partner takes place according to the formula of 10%
of the total volume for the first three years of study, and 70% for the fourth year (Figure
2.7).
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Involvement of the Ukrainian side
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Fig. 2.7. Ring diagram of the involvement of Ukrainian teachers in the

Implementation of the "3+1" specialized bachelor's training program

The preparation of training materials is divided into sprints, with further
improvement throughout the duration of the program implementation. The main
"customer™ in this program is the student, and the ultimate goal of each project within
the program is the student's competence in the labor market after receiving a diploma.
Therefore, this program can be considered complex, and one that is constantly
dynamically evolving, as the needs of the Chinese labor market are constantly changing
and developing.

When planning the educational process, it is increasingly possible to use the
principles of the Agile methodology [23]. Institutions of higher education
implementing a joint international specialist training program are no exception. This is
how the preparation of a joint educational project between the Black Sea National
University named after Petro Mohyla and the Yanchen Polytechnic Institute called
"3+1" is underway.

The planning of this program takes place with the help of Agile approaches,
namely with the use of the Kanban methodology. In this case, KanbanFlow software
is used.
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KanbanFlow is an online tool for both individual and collaborative work on "lean
development" projects with the Kanban methodology [24]. The service allows you to
add several kanban boards for planning and tracking work on various projects.

The service is suitable both for increasing personal productivity and for project
and team management.

As soon as any team member makes a change to the board, those changes are
reflected on all team screens. So if you add, remove or move a task to yourself, the
same action will be repeated for the rest of the team.

If desired, you can monitor the time spent on the task using a timer. The timer
supports the popular Pomodoro method for time management.

Key features of KanbanFlow:

Visualization of work.

Task numbering.

Collaborate in real time.

Subtasks to track progress.

Integration with other systems.

Revision of changes.

Time tracking with Pomodoro support.

People and roles.

Documents and file attachments, including from Dropbox and Google Drive.

Export and import data in Excel, CSV, XML and JSON.

Analysis and development of the process.

Support for mobile devices.

Copying boards.

Analysis and improvement of the work process.

Adding tasks from email.

Appointment.

Filters and search.

Figures 2.8 - 2.10 present the board of tasks and subtasks of the specialized

bachelor's training program "3+1" in KanbanFlow.

81



My first board z7. +

To-do +
e ) ]
: Prepare the contract No 34/2022 No112. :
H=lis= paaH
B et e S e =2

Appoint the teaching staff

= zr
Responsible persons .
= (zT)

Do today
Check the testings of teachers Curricula preparation
Make notification for curricula Teaching materials digitizatig

Enrollment company prepar.

Application for Jiangsu Prov|
Department

Stopwatch

Session time

00:26

Prepare the contract No 34/2022 ...

Done

Stop
breement between YPC and
Change task

TODAY

Prepare the contract No 34/2022 ...
16:13 — pending

(&} “

Add time

Pomodoro

Figure 2.8. Task board of the "3+1" specialized bachelor's training program in
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Figure 2.9. Task assignment menu of the "3+1" specialized bachelor's training

program in KanbanFlow
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Figure 2.10. The menu for assigning subtasks of the "3+1" specialized bachelor's

training program in KanbanFlow

The use of modern software accelerates the processes of managing a complex
project of a specialized "3+1" bachelor's training program. The Agile approach has
proven itself very successfully - the distribution of tasks into sprints, the construction
of a Kanban board and the involvement of the student as a "customer". The
KanbanFlow online tool has never been used for this task before. Its use reduced the
time spent on project management and improved the interaction of the international
team, which consists of Ukrainian and Chinese specialists.

The preparation of training materials is divided into sprints, with further
improvement throughout the duration of the program implementation. The main
"customer" in this program is the student, and the ultimate goal of each project within
the program is the student's competence in the labor market after receiving a diploma.
Therefore, this program can be considered complex, and one that is constantly
dynamically evolving, as the needs of the Chinese labor market are constantly changing
and developing.

Conclusions to chapter 2

The broad possibilities of using ICT in the Agile digital environment for

structuring the goals of tasks, milestones and stages of international projects are
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substantiated. The Agile platform is based on direct communication between IECP-
PAM subjects in a special bullpen office, which allows for successful interaction
between institutional subjects of the project (from different universities), performing
subjects, managers and clients. The strategy of such an office is to use the Agile
methodology to structure the overall cycle into mini-cycles of local software products.
Local and integrated software products in the Agile environment act as a digital
analogue of the project's technical documentation.

The basic principles for the primary organization of decisions on coordinating the
environment and activities of participants in international projects using ICT & Agile
are defined. The priority principles are: the primacy of the general vision of the content
and target direction of the IECP-PAM type project; a clear understanding of the
communication regulations between project subjects, the flow of resources in the
middle of the project's operational system; ensuring successful prioritization of the task
list; achieving a rational compromise between the complexity of the development and
the "value of the user story"; improving the quality and reducing the duration of
feedback.

In order to direct the successful direction of the Agile methodology to the
implementation of the tasks of the IECP-PAM cycle, the studied Agile Modeling, Agile
Data Method, DSDM, Essential Unified Processed were combined with the following
methodical components: function-oriented development (FDD), an iterative approach
without functional specifications , (Getting Real), Scrum rules for managing
development and coding processes, Software Development approaches,
methodological components of educational management and marketing, conceptual
foundations of convergence theory, stakeholder theory, and project core values. This
methodical foundation of the research ensures success: the use of Agile methodology
in the preparation and implementation of the IECP-PAM cycle; communications of
international project participants; creativity and innovative thinking of the project
manager and executors. The specified components of the methodological basis allow
to form a convenient information model for managing the IECP-PAM cycle through

dynamically connected models of micro-cycles, and further to form the resulting
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software product for managing the content and values of the international educational

process.
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CHAPTER 3. FORMALIZED MODELS OF EFFECTIVE
MANAGEMENT OF INTERNATIONAL EDUCATIONAL SCIENTIFIC
PROJECTS

3.1. The technology for determining the applicability of the principles and

approaches of the flexible Agile methodology in an educational institution

During its existence, the Agile methodology has become a standard tool for
software development management. Software development companies have
contributed to the infiltration of Agile ideas into university education programs that
train project management managers, programmers and web designers. Agile
methodology is already used not only in the IT industry, but also in the banking sector,
in state management, as well as in various areas of business [30, 31].

Therefore, the use of Agile in the management of educational projects is a rather
promising direction, to begin with as an alternative or complementary methodology,
and even now Agile is partially used in the educational field [34, 35]. The main reasons
for the slow implementation of the Agile methodology in the educational activities of
higher education institutions are bureaucratization and obsolescence of organizational
forms of education. The direction of more promising application of Agile methodology
in Ukrainian universities is international educational projects with scientific
communities and foreign universities, because the latter have rich experience in
applying flexible methodology. The analysis of the values of the Agile Manifesto
carried out in the previous sections of the work proves that the application of Agile
principles is not limited to the field of software product development, Agile values are
also used in other areas, such as public administration, economy, science, education.
Therefore, the application of Agile methodology and its values in educational
institutions, namely in international educational projects, will allow better preparation
of students for the current requirements of employers and will facilitate work in
conditions of international differences.

In this study, an analysis of Ukrainian universities that tried to implement Agile
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methodology in the educational process was carried out. Expanded purposive sampling
proved to be relevant for the study because the respondents practice Agile methodology
in their educational organizations. The questionnaire data and the results of the
conducted interviews, divided by educational institutions, are summarized below.

In the first studied university (hereinafter, University A), the Scram
methodology was applied, which proved itself well in distance work, students quickly
and enthusiastically mastered it, and began to actively use it. A Scram structure
consisting of 9 teams was created, the Scrum-master was selected from the students
using a special method). Teachers acted as Scrum masters, experts who chose 3 teams.

At the beginning of work in cases, 54 students started. Two areas were formed,
three cases of tasks for the creation of a meaningful product, which should be the result
of working out the case. One case was related to the chemical processing of plastic, the
other two are related to the circular economy, that is, when the collection of plastic
waste is set up, and then this waste is recycled back into plastic, and this plastic is put
back into the economy. The case is interesting in that students from different
departments, who are used to working only in their subject area, worked on a
characteristic task of the chemistry faculty. Students gained experience working on a
task that connects all areas of chemical technology between themselves and the
economy, so for students of the chemical direction, it turned out to be a serious
immersion in the market economy. The uniqueness of this project is that it took place

completely online.
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Fig. 3. 1. Case topics of the university under study

The uniqueness of this project is that it took place completely online
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In the second researched university (hereinafter, university B), during the
training of IT specialists within the framework of software project management
disciplines, the study of existing project management approaches, including Agile
methodologies, is provided, based on the world experience of using the Scrum
methodology in the educational process. An example is the Dutch eduScrum project,
which teaches teachers to use Scrum in the classroom. The experience of the eduScrum
project proves that working in a Scrum team increases the motivation of schoolchildren
and allows them to achieve higher learning results. At University B, the Scrum
methodology was used in the study of the topic "Preliminary assessment of the labor

intensity of a software project.”
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It is important to note that the students, previously the students were already
familiar with the rules of writing technical specifications, have the basics of the UML
language, the basics of designing a software product, and have a tool for identifying
risks inan IT project. All this knowledge is involved in the students’' work on the project.

The teacher plays the role of the owner of the future product, and forms the
Product backlog. Students already possess one of the programming languages at a
sufficient level and perform the roles of IT product developers. They receive the task
of creating a software product that will allow automating the estimation of the labor
intensity of the future software project. For this, students are divided into teams of 5-9
people. Each team is given the task of creating a software product, while the
implementation of the program is different for each team (mobile application, desktop
application, web application). Before starting work, each team creates a Scrum board

(the Trello project management system is used). One sprint lasts 1 week. Students are
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assigned 4 lessons to develop the final product. At the beginning of each class, a stand-
up meeting is held, where a representative from each team speaks (to save time). Each
last lesson of the week ends with a check of sprint tasks, after the check, students mark
the results of their work on the Scrum board. After completing all the tasks of the
product backlog, the students present their work results and demonstrate their
developed product to the team.

The main advantages of using the Scrum methodology in the process of teaching
professional disciplines are that students are trained in conditions similar to real
projects, which allows them to develop teamwork skills using Agile methodologies.
This approach to education contributes to increasing personal professionalism and
mastering the skills of planning personal activities, and contributes to the acquisition
of initial project management skills.

Therefore, the application of the Scrum methodology in educational institutions,
namely in the process of studying professional disciplines for the specialty of software
engineers, significantly reduces the gap between the level of academic training and
practical requirements for an IT specialist.

So, the essence of flexible Agile training and scientific approaches to its
application in the training of future chemists and software engineers have been
considered. In order to obtain reliable data when assessing the level of implementation
of the Agile methodology in an educational institution, the author developed a
questionnaire. In the process of creating the questionnaire, the main issues were raised.
The intention is to obtain transparent data for further research within this work. The
questionnaire is divided into three types: for teachers who play the role of leading
expert managers, Scrum masters; student team captains acting as Scrum masters; for
students who are members of the Scrum team. The questionnaire for the teacher
consists of 8 questions, for captains of the Scrum master team - 9, and for team
members - 8 questions. Multiple choice questions were provided for better
understanding of the respondents. The results of the survey of university teachers 1 and
2. The results of the survey are shown in Table 3.1.

Table 3.1 Questionnaire data of teachers
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Ne | Questions for teachers University 1 University 2
(managers)
1 | Your position in the | Manager Customer
project
2 | Work experience in this | 3 years 5 years
position
3 | Your education Higher, d.t.s. Associate professor,
c.L.s.
4 | How many teams do you | 3 8
lead?
5 Do you have experience | Yes, 2 years Yes, 3 years
with Scrum? If there is,
which one?
6 |Is Scrum standard in an | No Yes
educational institution?
(Yes No)
7 |Is Scrum the most|Yes No
common agile method in
your educational
institution?
8 | What flexible methods do | - Kanban is used more

you use in  your
educational institution?

often, which provides
the possibility of daily
reorientation of tasks.
This is necessary when
integrating systems. If
such a task is not set,
Scrum is used.

The results of the survey of student team leaders and Scrum Masters. The results

of the survey are shown in Table 3.2 by the teams of Universities A and B.

Table 3.2. Profile data of Scrum masters

Questions for
students of team leaders -
Scrum masters

University 1

University 2

Your position in
the team

Scrum master

Work experience
in this position

2 years

0

What is your

bachelor (future

Junior bachelor
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education?

chemical engineer)

(future software

Backlog, Grooming,
Sprint Review

engineer)

4 Have you been No No

trained as a Scrum one-week one-week

Master? course at this course at this

educational institution, educational

independent study institution,

independent study

5 How many Scrum 2 0
teams have you
managed?

6 What roles in the Scrum master Developer
Scrum team have you
had before?

7 Are you using pure Scrum hybrid Scrum hybrid
Scrum or Hybrid Scrum?

8 What agile method Agile methods Kanban
do you use with Scrum?

9 What Scrum events do Sprint Sprint, daily

you use? Retrospective, meetings,

retrospective

Sprint, daily meetings, retrospective

The results of the survey of the members of the development team The results

of the survey are shown in table 3.3 for the teams of University 1 and University 2.

Table 3.3. Profile data of members of the development team

Ne | Questions for students of University 1 University 2
team leaders - Scrum
masters
1 Your position in the team | Chemist engineer on Software developer
technological
processes
2 Work experience in this 2 years 3 years
position
3 What is your education? bachelor (future | Junior bachelor (future
chemical engineer) software engineer)
4 Do you have experience Yes Yes
working in a Scrum team?
5 How long have you been 2 3

working with Agile
Scrum?
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6 What Scrum Team roles Developer, Scrum Developer
have you had before? master
7 What agile method do you Agile methods Kanban
use with Scrum?
8 Which flexible method Scrum, a hybrid Kanban, a hybrid
suits you best? method method

The extended purposive sample proved to be suitable and relevant for the study,
as the respondents practice the Scrum methodology in their educational institutions.
Below is an overview of the data collected based on questionnaire data and interviews
with faculty managers, student Scrum Masters, and student team members. The
generalized result for the two educational institutions is shown below in the form of
segmented data. The studied Scrum teams have differences and common features.
Tables 3.4-3.6, presented below, reflect the presence or absence of certain elements of
Scrum in terms of teams.

Table 3.4. Availability of Scrum roles by teams

Scrum roles University team 1 University team 2
Scrum master + +
Product Owner - +
Development + +
team

The generalized result shows that a certain regularity can be observed in the
studied teams. As part of this research work, cases were identified indicating that the
team was not using the full potential of Scrum. The lack of knowledge and experience
in Scrum was the result of not completing all of the Scrum activities. Instead, it was
observed that the University 2 team has its own Scrum standard. This standard was

adapted to the needs of the research team.

Table 3.5. Availability of Scrum artifacts by teams

Scrum artifacts University team 1 University team 2
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Sprint backlog - +

Product backlog + +
Product increment - +
Scrum standard - +

Table 3.6. Availability of Scrum roles by teams

Scrum artifacts University team 1 University team 2
Daily meetings + +
Sprint planning + +
Backlog update - +
Sprint overview - +
Sprint Retrospective + +
Sprint duration 2 1
(weeks)

Teams in their work combined Scrum with Kanban in ScrumBan. The reason
was that Kanban was more flexible than Scrum. For example, Scrum did not allow
fixing bugs found by testers at the end of the Sprint that needed to be fixed. According
to Scrum rules, these bugs can only be fixed in the next Sprint. However, according to
Kanban, there is no such limitation.

Data analysis of the Scrum method within educational institutions.

The results of the questionnaire and interviews showed that University A does
not follow the definition of Scrum as defined by the authors of Scrum. The interview
pointed to the fact that the company had its own view on Scrum, depending on the
specifics of the executed projects and the composition of the teams, the Scrum method
is adapted to the required template. The team didn't stick to using Sprints, instead
calling them their Pulses. Pulse was similar to Sprint and Sprint Review, which is done
once in each Sprint. Instead, University A had several Sprint Reviews. Once a week
and at the end of Pulse. In pure Scrum, it is accepted that the product should be
presented after each sprint, and not every week. The company had weekly reviews of
Pulse because the project was complex. There was a need for weekly meetings to
discuss details. The length of the Pulses may vary depending on the workload and the
addition of new tasks. If we equate Pulses with Scrum Sprints, the length of the Pulse

Is an anti-pattern. Changing the length of a sprint can lead to product quality
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degradation. There were no daily meetings or retrospectives in the University A team
because it was thought that this event was redundant, so the team worked online and
could always discuss issues very quickly in a working order in online chat. Still,
meetings were held once a week, and the format of the meetings was similar to daily
meetings. The absence of daily meetings in the University A team is an anti-pattern of
Scrum. Members of the development team were assigned tasks from the top. The anti-
pattern is that the development team faced a task that had already been evaluated for
them, and the Scrum team needed to evaluate the task independently.

There were 6 people in the team. According to Scrum requirements, a team
should consist of three to nine people to be as productive as possible. The Product
Owner role was absent from University A's teams. This role was covered by the Scrum
Master. This is a big departure from Scrum principles. The Scrum Master role should
not be combined with another role. This can lead to confusion within the Scrum team
and lead to the wrong path. Conclusion for University A, they do not follow Scrum as
it is defined by the authors of the method. They took parts of Scrum and adapted them
to their needs. Depending on the stage of the project, they follow Scrum and Kanban
depending on where it is convenient. It is customary to combine Scrum and Kanban
with each other, as it is implemented at University A. The Kanban method can be better
than the Scrum method from the point of view of project schedule management. With
Kanban, it is possible to be more efficient in terms of reducing project implementation
deadlines, which is confirmed in the case of the University A teams.

Currently, we will analyze the teams of the University of St. All the company's
respondents indicated a lack of staff. Because there was a shortage of staff, some roles
were combined. In such a limited composition, the team felt overloaded, it was difficult
to follow the Scrum methodology. Scrum events did not bring a sense of benefit
because the events were too time-consuming for a small group of people. Missing roles
also affected Scrum artifacts. The Product Owner shall be responsible for the Product
Backlog. The backlog was not properly maintained, as the Product Owner function was
performed by a teacher, for 8 part-time teams at once. Web designers at the company

had a lot of work. In addition to how to develop software, they also had to perform
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software testing. Independent testing helps avoid author bias and is often more
effective in finding and detecting errors and defects than self-testing or group testing.
This type of testing is generally performed by individuals not directly related to the
project or by representatives of other organizations hired primarily to verify the quality
and performance of the developed product.

Developers can also participate in testing, especially at low levels, but a lack of
objectivity often limits their effectiveness. Independent testers may have the right to
define testing rules and processes. Conducting testing not by individual testers, but by
the developers themselves in the University team is a deviation from the Scrum method.
In the team of University B, there was a lack of roles defined by Scrum. They only had
daily meetings and sprint reviews. Other events were not held, so the team lacked
knowledge about the Scrum method. The authors of the Scrum methodology say that
the Scrum master should explain the rules and values of Scrum to the team members,
but this was not provided by the Scrum master. The University B team also deviated
from the Scrum method defined by the authors of the method. Although the team
completed all Scrum events, they occurred with some inconsistencies. Up to one hour
of time was spent on daily meetings. Moreover, the issues discussed there were not
always relevant for all present members of the Scrum team. Although some roles in
development teams are combined in the University team, this does not mean that
members of the development team are multifunctional. The data collected during the
interviews showed that some team members did not have the competence to work in
other roles. Harmful practices used in Scrum teams will eventually harm the project
and the team in the long run.

A team manager at University A reported that the school did not have a Scrum
Standard. The team itself decided how it was convenient for them to work. The Scrum
method was adapted to teamwork. The team used some elements of Scrum. For
example, their version of Sprint was called Pulses. It was clear that Scrum cannot be
directly implemented as described by its authors. Scrum could not be implemented in
the University A team for reasons. Because each team had its own standard. The faculty

product owner in University B's teams said that they had a Scrum standard. But the
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team still did not always follow the rules of Scrum. In other words, it was a ScrumBut.
All Scrum Masters reported that teams did not follow Scrum requirements. The
questionnaire data showed that the teams did not follow the same way of working. This
may mean that the teams, and therefore the institution, have multiple ways of working.
The development team followed Scrum as much as their resources allowed. The
conducted research showed that one of the reasons for the difficulty of adapting flexible
methodologies in educational institutions is people. In particular, lack of knowledge
about the methodology, lack of experience with Scrum, low level of adaptation of
training staff to innovations, location, lack of training. The results of the interview
demonstrated the absence of all Scrum roles defined by the method.

One of the main factors that could be seen in both Universities, one of the reasons
why the teams were not able to follow Scrum, was that they were understaffed. Because
they were understaffed, the teams did not have all the roles or complete all the Scrum
events. To compensate for missing roles, team members had to combine their roles
with other roles. The absence of Scrum events has led to deviations, which in turn
means that teams will work with ScrumBut. However, one can also object and suggest
that Scrum is a flexible methodology and is designed for change. Nevertheless, this
kind of deviation cannot fit the Scrum definition defined by the authors of the method.
As part of this research work, cases were identified indicating that the team was not
using the full potential of Scrum. The lack of knowledge and experience in Scrum was
the result of not having completed all of the Scrum activities. Deviation was noticed
during questionnaires and interviews. Namely, the team has its own Scrum standard.
This standard was adapted to the needs of the studied teams. Teams in their work
combined Scrum with Kanban in ScrumBan. The reason was that Kanban was more
flexible than Scrum. For example, Scrum did not allow fixing bugs found by testers at
the end of the Sprint that needed to be fixed. According to Scrum rules, these bugs can
only be fixed in the next Sprint. However, according to Kanban, there is no such
limitation. One of the main requirements of Scrum is the presence of a cross-functional
team. The conducted interview demonstrated that the team of University B consists of

a group of students of the same specialty and cannot be cross-functional. During the
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Sprint, team members tried to choose jobs and tasks from the backlog according to
their competence and experience. Different researchers define and describe this
antipattern as semi-functional teams. For this reason, universities need to look for
people with the necessary competence outside the team, possibly from other
departments or faculties, as was done in the teams of the University of O. In other
words, when tasks arise that cannot be solved by the Scrum team, they require the
transfer of such work to external experts to outsourcing. Table 3.7 below presents the
most common common factors between teams identified by the author in this study.

Table 3.7. Summary of common factors

Ne | General factors Effects

1 | Lack of staff Roles are merged and Scrum events are not
used to their full potential

2 | Undefined roles Misunderstanding of who does what

3 | Do not get knowledge about | Scrum events and roles are not executed
the Scrum method
4 | Bugs at the end of the sprint | Scrum combines with Kanban to eliminate
sudden errors.

5 | Semi-functional commands | Tasks are solved by experts outside the
Scrum team.

According to the conducted research, it can be assumed that both researched
educational institutions follow the definition of Scrum. University A took parts of
Scrum and adapted them to their needs. Depending on the stage of the project, they
follow Scrum and Kanban depending on where it is convenient, while at University U,
even though the team did all the Scrum events, they happened with some
inconsistencies. Up to one hour of time was spent on daily meetings. Moreover, the
issues discussed there were not always relevant for all present members of the Scrum
team. Even the fact that the roles in the development teams of the University are
combined, it does not mean that the members of the development team are
multifunctional. The data collected during the interviews showed that some team
members did not have the competence to work in other roles. It was not possible to
clarify to what extent the teams follow the company's Scrum standard, considering the

fact that both managers of University. A reported that their organization does not have
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a Scrum standard. The studied educational institutions followed their version of Scrum
work, and they did not always follow the rules defined by the Agile methodology. In
other words, both companies use ScrumBut to one degree or another. The analysis of
the data made it possible to determine five main common factors in Scrum teams,
which are the reason for making adjustments to the Scrum framework. These include -
lack of personnel, undefined roles, lack of knowledge about the Scrum method, errors
at the end of the sprint requiring the combination of Scrum with Kanban, semi-

functional teams.

3.2. Benchmarking model of an educational institution

In the modern conditions of development of IT technologies, competition among
educational institutions is also increasing, therefore the use of benchmarking becomes
not only necessary in the field of education, but also mandatory if the university wants
to survive. Every year, with the development of Internet technologies, consumers of
education reveal higher standards and requirements for the education system. In this
situation, educational institutions must carefully choose and apply methods of
improving their activities, taking into account new approaches, focusing on the best. In
the era of the information society, knowledge is rapidly changing and spreading,
preventing educational institutions from being successful without a real competitive
advantage. There are numerous providers of scientific and educational services in the
form of new educational institutions, corporate universities, Internet providers that use
advanced learning technologies, customers who entice and crowd out educational
institutions on the market.

An undoubted argument in favor of the benchmarking methodology is that it is
easier and cheaper to adapt someone's tested ideas than to develop them yourself and
learn from your own mistakes. Leaders of educational institutions can use
benchmarking not only to improve processes, but also as a tool for strategic planning
and forecasting, as it deals with the study and analysis of the environment,

surroundings, trends, and the search for goals and landmarks. A lot of literature is
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devoted to the methodology of benchmarking in general and in the education system,
in particular.

N. V. Navolska notes that benchmarking is a process of constant comparison of
the methods and results of the organization's work, its individual divisions, functions,
processes with organizations chosen for imitation [36]. Benchmarking is a repeated
action, it should be carried out continuously, be formally fixed in the organization and
be part of the general process of improving the activity. In [37], attention is directed to
the creative nature of benchmarking and its orientation to the best existing practices
not only of similar organizations, but also of companies from a non-competitive
environment. According to the authors, it is also necessary to analyze, along with the
main indicators, functions, processes, strategies, which will allow them to reach the
level of competitors, and even surpass it.

L.M. Gerasimchuk, L.S. Pankovska [38] pays attention to the study of forms and
methods of identifying reference enterprises that have achieved significant success in
various functional areas, ways of their adaptation to the conditions of their own
organization. At the same time, the authors highlight the active interaction and
cooperation of partners who exchange information for the purpose of a mutually
beneficial partnership to improve individual processes and increase the
competitiveness of the organization as a whole as a key condition for the effective
implementation of benchmarking. Forms of such interaction can be formalized and
informal. Formalized forms include:

1) partner benchmarking;

2) corporate benchmarking;

3) regional benchmarking;

4) institutional benchmarking;

5) interactive benchmarking.

Non-formalized include all possible forms of personal communication between
managers and employees both with colleagues from their organization and with
representatives of competing companies.

Yaremenko L.M., Ponomarenko Ya.A. the concept of benchmarking means the
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implementation of advanced and better management methods in the company's
activities, which were identified in the process of researching other companies
successfully operating in the same industry [39]. Benchmarking combines the search,
research, application and adaptation of the experience of enterprises of any industry
with the aim of forming effective financial management. Okhrimenko G.V. defines the
concept of benchmarking as a method of increasing the competitiveness of educational
institutions. The following criteria for evaluating an educational institution are
proposed, such as: availability of the latest teaching methods in an educational
institution; involvement of foreign teachers, partners and teachers of other institutions
in cooperation; implementation of the latest methods of attracting applicants. Based on
the results of an empirical study, the status and prospects of the use of benchmarking
in the implementation of educational services by leading classical universities of
Ukraine were determined [40].

A wide range of theoretical approaches to the use of benchmarking in education
does not provide a reliable solution to the leading problem - the choice of a partner by
an educational institution for international joint educational projects. This prompts the
development of a method of partner benchmarking for educational institutions.

The decision to conduct international joint educational projects belongs to the
category of strategic management decisions of the top management of the educational
institution. Such a decision can fundamentally change the entire strategy of activity,
therefore, to begin with, it is necessary to conduct an in-depth analysis of the
competitive environment and carefully study potential foreign partners. At the same
time, it is necessary to assess one's own potential for international cooperation and
establish what resources are necessary for entering into cooperation, whether one's own
resources are sufficient, or whether they need to be filled at the expense of partners.
The same should be done regarding the abilities, competencies and level of the
management methodology of the educational institution.

The study of the competitive environment should begin with the study of the
experience of leading educational institutions, using the long-known benchmarking

toolkit, which is not so widely used in education. Honcharuk A.H. notes that
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benchmarking is a technology of studying the experience of best practices in order to
build some standard, with which reference comparison will be made in the future [41].
According to Donovan R.K. benchmarking is the process of identifying, studying and
adapting the best practices and experiences of other organizations to improve the
performance of one's own organization. [42] In contrast to industrial corporations, in
the field of education benchmarking technology began to be used relatively recently,
but every day this technology is introduced into the daily activities of educational
institutions, which, when building their strategy, compare their indicators with the
achievements of competitors, as well as correlate them with global ones indices.

In this study, we take an educational institution as the research organization. As
was shown in [40], the main goal of benchmarking in relation to a reference educational
institution is the calculation of reference indicators. The main target orientations in this
case will be as follows (Fig. 3.4)

- analysis of own key indicators;

- detailed analysis of their problem areas and identification of gaps;

- search for educational market leaders for comparison;

- analysis of experience of best practices;

- building a sample for comparing key indicators;

- generation of improvement initiatives;

- implementation of the benchmarking project.

Another, no less important reason for using benchmarking in the activities of
educational institutions is its investment focus. The direction of investment is
determined after a benchmarking analysis. It is important to note that the benchmarking
analysis process also requires spending not only financial, but also information and
time resources, as well as professionally trained personnel. As a rule, the leaders of the
educational services market have a trained team of marketing professionals who
periodically conduct benchmarking analysis of their institution's activities in various
fields. In such a case, partnership relations between institutions are a key factor, since
a participant in the educational market will provide information to a competitor if

business-friendly relations are not established between the organizations.
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Fig. 3.4. Target orientations of educational institution benchmarking

The desire to promote their educational products on the international market and
attract foreign students forces educational organizations to look for new methods and
ways of popularizing their programs on the foreign market. At the same time,
organizations need to remember not only the competitiveness and effectiveness of their
activities on the foreign market, but also the values in relation to customers. Choosing
the right approach and methodology is critical to meeting the needs of educational
process management and educational programs for various stakeholders. The most
common methods are the traditional waterfall method, the Agile Project Management
method, or a hybrid model where both methods are used. [17] In this study, we will
look at organizations that use Agile methodology for organizational management and
development of educational programs. We will consider the degree of implementation
of the Agile methodology as an important evaluation criterion of the competitive
environment. The algorithm for conducting a benchmarking analysis of the

organization of educational services is presented in fig. 3.5.
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Stage 1. Evaluation of the educational organization and identification of areas
for improvement. The management of the organization, initiating a benchmarking
project, must first understand the strategic importance of the upcoming event. It is
important that the management of the educational institution competently describes the
shortcomings of the organization.

Stage 2. Determination of the subject of the reference comparison. At this stage,
the management decides which of the existing "weak™ places will be improved. Priority
should be given to the direction of activity which, as follows from the analysis of the
competitive environment, is the most promising in the future.

Stage 3. Search for a reference organization. At this stage, the analysis of
domestic and foreign educational institutions is carried out, the rating, means and
parameters of their competitive advantage are determined. There may be several such
organizations, in which case a collective standard is formed.

Stage 4. The collection and analysis of information about the leaders of the
educational market is carried out with the help of an expert survey. Experts are chosen
from among the heads of the educational institution and friendly organizations, they
are asked to fill out questionnaires, the questions reveal the experts' vision of the

success of the organization.
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Fig. 3.5. Algorithm for benchmarking analysis by an educational organization

The algorithm is based on an approach based on the following seven stages:

Stage 5. Analysis of information, determination of feasibility of implementation
of improvements based on benchmarking analysis. This stage is crucial and largely
determines the effectiveness of the entire benchmarking project in general. Information

received from experts is processed and analyzed, and the information bank is
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supplemented with primary data of a statistical nature, reflecting the ranking positions
of world education leaders.

Stage 6. Development of a plan for the use of reference comparisons in your
educational institution. A detailed action plan for the selection and implementation of
prospective improvements is developed here, as well as the amount of costs and
possible sources of their financing.

Stage 7. Implementation of new opportunities for the development of the
educational institution, replenishment of the base of key competences of the personnel.
Implementation of the main areas of improvement, raising the qualifications of
scientific and teaching staff. This is practically the final stage at which the educational
institution can see the first results of the implemented benchmarking project. If the
result is satisfactory, then the benchmarking project can be completed, and the
educational institution fills in insufficient competencies due to the experience of other
educational organizations. If the result does not satisfy the management, the cycle must
be repeated.

Since international cooperation is associated with quite large costs, educational
institutions need to constantly monitor the main indicators characterizing this activity
from the "cost-result” position. The benchmarking project is not always accompanied
by further independent implementation of the necessary improvements in the activities
of the educational institution for various reasons: insufficient amount of own resources,
organizational abilities and competencies. In this case, the educational organization
resorts to searching for a strategic partner and entering into international cooperation.
The algorithm for choosing a partner for international cooperation by an educational
institution is shown in fig. 3.6.

The first step in choosing a partner for international cooperation is the collection
of initial data on the world's leading educational institutions. Next, it is necessary to
conduct a benchmarking analysis to identify the experience of best practices. On the
basis of the received data, the primary selection of educational organizations for

reference comparisons is made and a database of potential partners is formed.
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Fig. 3.6. Algorithm for choosing a partner for international cooperation by an
educational institution
The next step is to assess one's own strategic potential of international
cooperation and the level of implementation of the Agile methodology.

108



On this basis, resources, dynamic capabilities and competences are determined,
and the issue of replenishing them with our own forces is decided. If such
replenishment is possible, then planning and development of the project for their filling
Is carried out. If there are no such opportunities, then a search for potential partners is
conducted according to evaluation criteria, and after that, the second level of the base
of potential partners is formed. If the partner does not fit according to the previously
selected criteria, additional criteria are introduced, which may include various
parameters of the partner that were not taken into account earlier. On the basis of these
criteria, the third level of potential partners is formed, the choice is narrowed, and at
the 3rd level, the most acceptable partners are chosen and negotiations begin. If the
foreign partner agrees, an agreement on international cooperation is signed. The
method of partner benchmarking in the development of international joint educational
projects based on the Agile methodology is presented in the form of a typology of
business models (Fig. 3.7).

1st level of Level 2 of Level 3 of Level 4 of Level 5 of
international international international international international
cooperation cooperation cooperation cooperation cooperation
based on based on based on based on based on
Aglle values Aglle values Agile values Agne values Agile values

level of international
cooperation based on

L)
g
]
= & o
§ ~ ~_. ~_ _~ \1,,/ -
S Basic Business model Business Business Open
- busmeTs of competitive model model business
w9 mode : : ’ S L J
£3 L \_‘cgoperanﬂ _J \\c\reatlo/n//. & \dzemﬁei/, ~i rr\ode!_ =
P - — — o ~
°43
wn
L E Summer schools, Short modular Short modular Semester Double
3 g language courses, professional professional educational diploma
E 'g study tours programs programs programs with
L8 partners
— '° ! i 1
b ; ] A' | |
-
Kl Improving the level Improving the Raising the level Improving the level Filling in
8 of competence of level of of existing and of existing missing
g an educational competence of an filling in the competencies and resources,
e institution educational missing filling in missing dynamic
g institution competencies resources competencies
Q -
5]
Enhance the effect

>
Fig. 3.7. Methodology of partner benchmarking in the development of international

joint educational projects based on the Agile methodology.
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The typology is based on the identification of templates of business models and
compliance with certain types of international cooperation of the activities of
educational institutions and is an evaluation scale according to which the ability of an
educational institution to integrate into the international educational space can be

assessed.

3.3. A model of marketing planning for the sale of educational services

3.3.1. Expert evaluation of strategies for the development of universities

Based on the results of partner benchmarking in the development of international
joint educational projects and the identification of potential partners, it is suggested to
proceed to the next step, marketing planning and sales forecast of educational services
at the international level. The first step to identifying the priority segments of an
educational institution is to formulate an activity strategy. According to M. Porter,
"strategy is the creation of a unique and advantageous position, which involves a
certain set of activities. The essence of strategic positioning is the choice of activities
that are different from the activities of competitors™ [45]. That is, after defining the
segments, identifying the priority ones that the higher educational institution will focus
on, it should implement the positioning of educational services to meet the needs of
these segments.

There are many definitions of service positioning today. They all agree that in
the process of positioning, the educational service occupies a certain position in the
minds of consumers against similar competing educational services. The purpose of
positioning is to give educational services or higher education institutions a generally
beneficial, distinctive meaning in the eyes of the buyer. It should also be taken into
account that the position chosen should correspond to the benefits of educational
services and the existing or anticipated perception of consumers. Therefore, the key
figures regarding the strategy and concept of positioning of the educational service are
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the university's competitors and its consumers.

The strategic triangle shown in Appendix C illustrates the process of developing
a marketing strategy. Thus, the marketing strategy for the positioning of educational
services is the result of a synthesis based on the results of a situational analysis
conducted for the relevant segment. The forms of situational analysis can be different
(portfolio, competitive, analysis of directions for improving the educational product,
etc.), and in order to choose an approach to strategy development, you need to decide
on the class of the university.

If the higher education institution is new or has a sufficient amount of idle
resources, then it needs to conduct a situational analysis aimed at identifying existing
and potential opportunities and threats of the market environment. SWOT analysis,
focused on identifying strengths and weaknesses, opportunities and threats, has
become widespread when solving similar tasks. The analysis of opportunities and
threats involves obtaining information about competitors, consumers and other
aspects of the external environment to determine opportunities for meeting the needs
of consumers and potential threats to educational services. These are factors external
to the university that are beyond its control. Having assessed the strengths and
weaknesses of the higher education institution, we will determine whether it is able to
take advantage of the identified opportunities that are opening up. Depending on the
strengths and weaknesses of the university, the same development trend can be both
a threat and a new favorable opportunity. Accounting for its specific strengths and
weaknesses in comparison with the most dangerous competitors can make corrections
in the assessment given by a higher educational institution of the attractiveness of a
particular market segment. SWOT analysis focuses on the features of the internal and
external environment, which are related to the key success factors. A SWOT analysis
must meet the following requirements:

- its orientation, first of all, on the subjects of the specialist formation system;

- ranking of elements of arrays of SWOT analysis;

- Inclusion in the analysis of only the main aspects;

- evidence of assessments;
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- Consideration of strengths and weaknesses in relation to competitors;

- when identifying opportunities and threats, it should be taken into account that
the same trend can be considered both a threat and an opportunity.

At the same time, it is necessary to keep in mind that in reality it is impossible
to take into account many factors of the external environment and the internal state of
the university.

We will denote the possibilities of the marketing environment of HEI as P;, P
2>..., Pn1, We get a set P={ P,, P»,..., P.x). In the same way, we will get a set: threats D
= {D,,D,,...,D,2} the strengths of the university in relation to competitors C =
{Cx, Cy,...,Cn3}; weaknesses W= {W,...,W>,...,Wns}. According to the results of the
SWOT analysis, we will get a set of goals T = {T,,T,,...,T,} improvement of the
educational process (table 3.8).

Table 3.8. Matrix of SWOT analysis results

Opportunities Threats
Strengths TyjcC*P T, cC*D
Weaknesses Tzi=W*P T4cW*D

The proposed method makes it possible to obtain information about the threats
and positive opportunities of the environment, about the strengths and weaknesses of
the university in relation to competitors. SWOT analysis methodology involves
establishing chains of connections between elements. As a result of multiplying the
elements of the arrays of SWOT analysis, we obtain prospectively possible strategic
goals of higher education institutions as specific end states that should be strived for
when working with a specific segment, we determine the most important of them. At
the same time, the goal may be based on the desire to use a certain opportunity of the
environment, taking into account the strengths of the university (a formalized
theoretical-multiple description of the system of goals in this quadrant of the matrix
will look like this:

Tije{P+C}TI1jeP+C (3.1)

where P- a variety of opportunities of the external environment;
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C — strengths of the system;

| — quadrant of the SWOT analysis matrix;

J - sequence number of the analyzed combination in the specified quadrant.

If the trend is a threat, then the goal of higher education institutions will be a
competitive struggle using the opportunities of the external environment and their
strengths. Next, the goal is transformed into a strategy that determines how the goal
can be achieved in a changing competitive environment. It is necessary to consider all
possible pair combinations and select those that should be taken into account when
developing a strategy for the behavior of higher education institutions. Regarding those
pairs that were selected from the field T;cC*P, a strategy for using the strengths of
higher education institutions is being developed in order to take advantage of the
opportunities that have appeared in the environment (tab. 3.9).

Field (2) serves to develop a strategy that allows using the strengths of the
university's internal environment to eliminate threats. Field (3) involves the
development of such a strategy that allows overcoming existing weaknesses at the
expense of opportunities.

For couples in the field (4), the university should develop such a strategy that
would allow them to get rid of the weaknesses of the internal environment and try to
prevent the looming threat.

For example, the goals revealed by the results of the analysis of the first quadrant
of the SWOT analysis matrix imply the growth of higher education institutions. There
are many ways to grow, so goals can be achieved using many different strategies. In
general, possible strategies for conditions of a growing market are illustrated by the
"Product-market" matrix [44] (see Fig. 3.8). Growth strategies are grouped on the basis
of two criteria that assess the focus of the company's activities on new or existing
markets; new or existing goods/services. Taking these two criteria into account,
development strategies are being developed: deep market penetration, expansion of
market boundaries, development of a new product - and business diversification.

Thus, in the set of Gp, possible growth strategies of HEI, a subset of Ga
strategies of intensive growth is allocated, which correspond to Gy strategies of deeper
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introduction into the market G, — expansion of market borders, Gas - development
of a new educational product. G = Ga1Ga2Gaz. Separately, we will highlight the set
of Gy strategies of integration development (regressive, horizontal, progressive
integration) and the set of Gp strategies of diversification development (concentric,
horizontal, conglomerate diversification). Then we will get a set Gp of possible
strategies for increasing the competitiveness of higher education institutions
Gp={{Ga*G}Go}

According to the notations adopted above and the obtained expressions, the theoretical-
multiple interpretation of the possibilities, strengths, purpose and marketing strategy
of the HEI ( Xcm) will have the form:

XemCCijXGp
(3.2)

We will illustrate the methodology of developing a marketing strategy taking
into account the SWOT analysis from the example of a university. The task should be
solved in several stages.

According to the results of the marketing research of the competitors of HEI
within the framework of the work of the forum "XIV International Scientific and
Practical Conference "Higher Education of Ukraine in the context of integration into
the European educational space™, the study of the quality of educational services within
the framework of an international project, as well as the data of the educational and
methodological department of the HEI was opportunities and threats, strengths and
weaknesses of HEI are revealed. Within the array of "opportunities” (P), Threats (D),
strengths (C), Weaknesses (W), the following elements can be named (table 3.9).

Table 3.9. The values of the arrays "opportunities” (P), "threats" (D), "strengths"
(C), "weaknesses" (W).

opportunities threats
P; - growing demand for educational | D, - the rate of market growth in each
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services of HEI;

P, - the need for classical education in
full-time and extramural forms, but
also in a more differentiated approach;
Ps; - the opportunity to expand the
range of services provided in order to
meet the needs of more customers;

P 4 - serving additional groups of
consumers who are most sensitive to
the price, the output of new consumer
segments.

subsequent year slows down compared
to the previous one;

D, -a large and active competitor - HEI -
as a threat to the implementation of an
independent marketing policy, taking
into account the oligopolistic type of the
market;

Ds - dependence on socio-demographic
changes taking place in the region:
population aging, migration and other
processes.

strengths

C; - recognized leader status;

C, - strong personnel potential;

Cs - availability of necessary
resources;

C4 - constant expansion of the range
of educational services, availability of
top specialties;

Cs - high quality training of
specialists, especially programmers
and project managers.

weak sides
W; - "lack of purposeful and pre-planned
marketing policy, research is not

conducted regularly";

W, - low quality training in a number of
specialties™;

W; - lack of organized marketing
communications for the purpose of
forming social loyalty;

W, - in comparison, the HEI choice of
forms of education (absence of evening,
distance education);

W;s - a small element of flexibility in the
price policy;

W5 - weakly developed connections with
large enterprises of the city and region
regarding educational and industrial
practice by students of HELI.

Within the framework of the ratio "opportunities-strengths”, i.e. the first field of

the matrix of SWOT analysis, as a reference point for defining goals and further

development of alternative strategies of universities, the following combinations of

elements of the matrix are of interest (Fig. 3.8).
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Fig. 3.8. Connection of elements of SWOT analysis with strategies

"Increasing demand for educational services of HEI"

(Option P;) - "constant expansion of the range of educational services, availability of
rare specialties; high quality training of specialists in legal and economic specialties"
(strengths of the university: C4 and C5, respectively). Thus, using the opportunity that
opens up, which consists in the growth of demand for services, it is advisable to
introduce new specialties, meeting the requirements of the market, and new forms of
education. The intersection of elements determines the goal - to ensure the increase in
the production of demanded educational services in accordance with the increasing
demand. To achieve the set goal, it is necessary to solve a number of tasks regarding
the use of the strengths of the HEI:
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« expand the range of in-demand educational services;
e to ensure high quality training of specialists in the specialties demanded by
consumers.

The theoretical multiple description of the goal in this case will look like this:
T1 = {P1,Cs*Cs} (3.3)
"the need for classical education in full-time and extramural forms, but also for a
more differentiated approach™ (possibility P;) - ""strong personnel potential” (strength
C,), "availability of the necessary resources” (strength C3). New opportunities in the
market of educational services for higher education institutions - application of Agile
methodology for distance learning as another form of education; the university's
strengths are not only the availability of the necessary specialists (staff potential of the
faculty of information technologies and telecommunications), but also the latest
information technologies, modern application software packages, computers, its own
Internet Center, marketing specialists who are able to ensure competent promotion of
educational services. It is obvious that it is necessary to increase the potential of
universities in the field of distance education, while not weakening attention to the
main forms of education. Thus, the goal of development is to meet needs in various
forms of education. To achieve it, it is necessary to use the strengths of the university,

that is, to solve the following tasks:
Ty = {Py x Cy x Cs}
(3.4)

"the possibility to expand the range of services in order to meet more needs"
(opportunity P3s) — "strong personnel potential™ (strength C,), "availability of the
necessary resources” (strength Cs). It should be noted that work in this direction is
ongoing. Every year, HEI recruits for new specialties, and new professional
development programs appear. The goal is to meet the growing demand for educational

services by expanding the range of services:

T3 =P xCy x Cs (3_5)

In order to achieve the set goal, it is necessary to solve the task of using the relevant

1
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strengths of the university. "serving additional groups of consumers who are most
sensitive to the price, reaching new consumer segments™ (opportunity P4) - "strong
personnel potential”, "availability of necessary resources", "status of a recognized
leader" (strengths C;, C,, Cs, respectively). Thus, the HEI can cover the segment of
consumers with the level of prices for educational services provided, from 31,000 to
45,000 UAH per year (see Appendix D), which is a potential field of activity
diversification. For this, it is necessary to develop an appropriate pricing policy that
meets the needs of the specified segment, while not to the detriment of consumer
groups that are already served. In this case, the goal of HEI development will be to

enter new market segments that are most sensitive to price:

(3.6)

What is possible whe regarding the use of the

specified strengths of higher Tiy = {Py x Cy x C2 x C3}

The strategies illustrated by the Ansoff matrix (Fig. 3.8) correspond to the

identified strategic goals of the university.

The evaluation of the selected strategies according to the specified criteria was

carried out by an expert group of five people (Table 3.10).

Table 3.10. Expert assessment of growth strategies

No Name Parameter Option strategy
weight
1 2 3 4
1 2 3 4 5 6 7
1. Sources of competitive advantages:
1.1. [Maximum use 0,3 30 7 25 6
of the strengths
of the HEI
1.2. |Sufficient 0,07 15 12 20 4
resources
2. |Attractiveness of the strategy:
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2.1. |Accounting for 0,05 10 2 8 2
the position
held in the
industry
2.2. |Maximizin 0,3 25 4 20 6
g the
opportuniti
es of the
marketing
environmen
t
2.3. |The possibility 0,1 4 25 7 27
of copying the
strategy by
competitors.
2.4. |Risk level 0,08 4 30 8 30
2.5. |Flexibility and 0,1 12 6 10 25
adaptability
The amount according to the | 10,05 2,94 8,9 2,08
first indicator
The amount according to the 9,92 8,2 8,74 7,5
second indicator

When evaluating strategies, experts took into account the indirect influence of
other elements of the SWOT analysis matrix, which are not included in the first
quadrant of the matrix (threats and weaknesses). As a result, hypotheses of the
interrelationship of strategies with probable benefits and negative consequences were
worked out in order to determine unplanned consequences, consistency with the
previous policy of the HELI.

It is obvious that the strategy of deep penetration into the market is the most
expedient to use in order to ensure the increase in the production of demanded
educational services in accordance with the increasing demand. The third strategy is
possible to implement next. Thus, the marketing strategy of the higher education

institution, formulated based on the results of the SWOT analysis, combines the goals,
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strengths and weaknesses of the higher education institution, opportunities and threats
present in the market, establishing a cause-and-effect relationship between the
specified elements.

If a higher educational institution feels fierce competition and at the same time
lags behind its competitors, then it needs to conduct a competitive analysis. The
purpose of such an analysis is to establish what advantage a HEI and its educational
services can achieve, and to assess to what extent this advantage can be defended in a
specific competitive situation. A HEI can realize its advantages in a specific
competitive situation by using typical competitive strategies [45].

To carry out this kind of competitive analysis, various methods have been
developed using matrices and various indicators of attractiveness and competitiveness
(the Boston Consulting Group (BCG) method, the "attractiveness-competitiveness
matrix" method of General Electric and McKinsey, etc...). To accurately measure the
attractiveness potential of the market segment and the competitiveness of the university
and its educational services, it is appropriate to use the "attractiveness-

competitiveness™ matrix of the General Electric and McKinsey firms (see Fig. 3.9).
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During the analysis of the threats of new competitors, the following are
evaluated: economies of scale; the popularity of the HEI brand and the differentiation
of educational services; capital needs when transitioning from one educational service
to another; factor advantages; influence of government policy and business entities.
The analysis of competition in the industry involves taking into account: the dynamics
of the development of the industry, its growth; fixed costs, added value, transition cost;
differences in educational services of different universities, availability of information;
popularity of HEI; obstacles to leaving the market.

When analyzing the threats of substitute services, the following are evaluated:
prices for substitutes and the cost of reorientation to them; propensity of buyers to use
substitutes. Analyzing the influence of buyers, the following are taken into account:
the dependence of the demand price on the popularity of the HEI, the efficiency of the
activity and the profit of the buyers, the stimulation of the people who make the
purchase decision; concentration of buyers and universities, costs of reorientation of
buyers, their awareness

The vertically deferred assessment of the positions of a strategic business unit
(SBU) in [46, 47] proposes to determine, on the basis of an internal analysis of the
assets and competencies of the business unit, in comparison with competitors by such
indicators as organization, growth, share in the segment, customer loyalty, profit
margin, distribution, technological skills, patents, marketing, flexibility.

The exact definition of the evaluated indicators is a process specific to each
specific higher education institution and requires compliance with the following
conditions:

- the evaluation of the competitiveness of HEIs is carried out expertly in
comparison with the most dangerous competitor;

- indicators are used taking into account weighting factors, which must be the
same for all comparable market segments;

- it is desirable that the assessments reflect the current, but also the expected
level of indicators;

- based on the results of the analysis, a final assessment is made that
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characterizes the overall attractiveness of the educational services market segment and
the competitive position of the higher in this market.

The "attractiveness-competitiveness™ matrix is a formal, structured approach to
comparing the strengths of HEI with market opportunities. It should be noted that the
method of analyzing competitiveness using the "attractiveness-competitiveness"
matrix is quite flexible, since the indicators are selected from a specific situation. The
received expert assessments are compared in order to check their consistency or to
identify the reasons for the discrepancy. As a result of the analysis, we get a graphic
assessment of the competitive strategy of HEI regarding various educational programs
in order to choose the best ones. So, if the HEI is located in the type 1 quadrant, then
it needs to increase growth-oriented investments. When the position and attractiveness
are evaluated negatively, a strategy of "harvesting” or divesting the business is
recommended. When a HEI falls into the type 2 quadrant, investment decisions should
be made selectively, only if there is reason to believe that the invested funds will bring
a profit.

1) If the HEI occupies a strong leading position, the synthesis of the strategy
is carried out based on the results of a comparative analysis of the characteristics of
the existing educational product of the HEI and the product demanded by the priority
segment of consumers. At the same time, the key factors of successful positioning are:

2) clarity/clarity (the idea of positioning must be clearly expressed, taking
into account both the target market and the difference);

3)  sequence;

4) plausibility (the chosen advantage should be quite plausible from the
point of view of target consumers);

5)  competitiveness (a distinct advantage must have a competitive aspect, i.e.
the intended educational services must have any quality that is absent in the
competitor's educational services and represents a certain consumer value).

6) in order to find the characteristics that can be used for the repositioning
of educational services of HEI, it is necessary to look at them from the buyer's point

of view, since the competitive position is reproduced only in the mind of the consumer.
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To accurately determine the perception of information about HEI by consumers, you
can use a special tool -Brand -wheel. It is a way of representing consumer feelings
about the brand. With its help, you can accurately describe these feelings, find out
what they are based on, and use them in the further development of the brand. Brand-

wheel uses five levels: attributes, benefits, values, personality and essence (or core) of

the brand (see Fig. 3.10):

The characteristics of the higher
educational order, since at this
level there is a description of the
emotions that the consumer feels
when in contact with the brand.
Values also include high scientific
potential, fundamentality of
scientific research, traditions of
personnel training, reliability of

Describe the product as a
physical object. These are basic
physical education programs,
programs of additional education,
postgraduate studies, scientific
research activities and other
related to various specialties.

Benefits are the general results of
the consumer's use of the brand.
This is the involvement of the
intellectual potential of the HEI,
young specialists and employees
to participate in research projects,
training of highly qualified
personnel, research work, projects
\ from international, industry

programs.

the aggregate component of all the
above four levels. This is a concept
that captures the key arguments for
a consumer to choose a specific
brand. The characteristics
determine the consumer's vision of
the HEL.

he essence (core) of the brandﬁ '

relations with partners, etc.

[ A characteristic that includes a set
of human qualities that are
associated with the owner of the

\ brand. For example, a graduate of

a particular university is a modern
specialist who has competence in
the field of engineering and
technology, modern management
\ methods and innovative activities. /

Fig. 3.10. Brand-wheel of the brand of an educational institution

The strategy of the HEI in this case is focused on improving the educational
product according to the characteristics of its shortcomings and repositioning the
advantages of the educational product of the HEI by improving the assortment, price,

and sales communication policy
In the example, the perception map, which reflects the position occupied by the

educational services of the HEI in the minds of consumers, will look like this (see Fig.

3.11):
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—e= An ideal option ==g= Working point of the HEI

benefit personality

values

Fig. 3.11. Map of the perception of the first strategy of the HEI

As a result of the research, it was found that in order to get closer to the "ideal
perception of the university, it is advisable to finalize the following elements within
the framework of the branding strategy:

1) Attributes — it is expedient for the HEI management to consider the possibility
of:

- Implementation of a wider range of forms of education (for example, distance,
evening forms of education);

- Application of a flexible payment schedule for training. According to the
results of the analysis of the external and internal marketing environment of HEI, the
prices for educational services of HEI for economic and legal specialties, chosen as
the most in demand on the market of educational services, are the highest. HEI should
apply the policy of differentiated pricing. Thus, the measures aimed at organizing a
flexible price policy of HEI are reduced to the following:

- implementation of a discount for studies in two specialties at the same time;

- constant adherence to the policy of fixed prices at the time of receipt;

- providing the opportunity to pay for studies monthly, per semester, per year,
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using an individual payment schedule;

- provision of discounts in case of successful completion of the session, seasonal
discounts, etc.

These measures will help HEI to reduce the negative impact of the high price of
education and attract students to enroll in a second specialty. The perception of higher
product quality at a higher price reduces price sensitivity, even when the buyer is not
seeking prestige or exclusivity. This is due to the fact that the consumer is unable to
determine the quality of the educational service before purchasing it, and there are no
other ways to determine the quality. To the consumer of an educational service, price
means much more than the amount of money that the buyer must give to the seller as
an inevitable part of the transaction. In such cases, price sensitivity is influenced by
the price-quality effect, which suggests that the buyer is less sensitive to the price of
the product to the extent that a higher price means better quality. The buyer refers to
the price as an indicator of quality.

2) Values. People appreciate when a product is an identity of their personality.
Therefore, an institution of higher education that can offer the consumer prestige in
addition to the direct benefit of use should charge a higher price than institutions of
higher education that provide the same but less prestigious educational services. It is
possible to implement this with the help of communication policy, taking into account
the techniques of experiential marketing.

In turn, such characteristics as "personality" and "benefits" should be brought
closer from the ideal option to the working point of the HEI using experiential
marketing tools within the framework of communication policy.

The selected item must contain the reason for purchasing the educational service.
When developing a positioning strategy, it should be borne in mind that human nature
IS binary, it is both rational and emotional at the same time, our actions are largely
driven by unconscious needs, or those that we ourselves do not want to be aware of,
but, as a rule, they determine our choices . Today, the consumer expects the product,
communications and marketing campaigns to excite his feelings, excite his soul and

stir his mind, relate to him personally, fit into his lifestyle, and arouse his emotions.
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Starting from visual, tactile and emotional perception, educational services should
provide a wide range of sensations, give an opportunity to experience strong feelings,
stimulate mental activity and influence the nature of human actions. In this way,
sensory and emotional associations are formed. All this generates empirical
experiences with the help of language and symbols. The marketer deals with the supply
of stimuli that shape consumer experiences, that is, he selects the conductors of

experiences.

Feeling

ensory-oriented
commercials excite
the consumer's visual
and auditory receptors
with a rapid flow of
fragmentary images
and accompanying
music. A dynamic,
attention-grabbing
video series can form
a lasting impression
after only fifteen

Emotion-oriented
advertising often
presents a complete
slice of a life
situation, gradually
builds up the
emotional aspect of
perception, therefore
it lasts for a long
time, which allows
the viewer to fully

Thought marketing
is addressed to the

consumer's
intelligence, aimed
at forming
experiences of
cognition, problem
solving, prompting
analysis and
generalization,

Action-oriented
advertising shows
the results of certain
actions,
manifestations of a
certain way of life.
Empirical action
marketing is focuse

N

»

The heroes of this type of

advertising are leaders,
ideas with which the
viewer probably
associates himself or to

4 Which he would like to

seconds of gbsorb the offered makes the consumer | ©On the physical belong. It uses aspects of
demonstration. 1Mages. wonder iind be experiences of sensations, feelings,
interested in novelty, people, the nature of thOngts’ aqtlons. Thete 3
originality, interactions with a relatlonshlp b.etween a
comparative other individuals. | Person and his ideal state,
effectiveness. ‘ other people, cultures.
Fig. 3.12. Incentives that shape consumer experiences when choosing an

educational institution

Using the mass media, it is possible to create "the desired empirical position of
the educational service in the minds of consumers, which as a result will form a certain
image of the HEI or brand in the consumer. Depending on the success of actions, what
is done and how it is done, the university and the brand will be perceived as one or
another attractive enough to arouse admiration and desire.

It should be taken into account that a person does not purchase educational

services unconsciously, under the influence of some impulse. He thinks and evaluates,
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and so that he does not doubt the correctness of each step, it is necessary not only to
influence the personal values of the representative of the target audience, which
determine the realization of his needs, not only to prove to the person the satisfaction
of his own needs, but also to give him arguments with the help of which she will be
able to justify her choice. And this justification must be verified, for proof it is
necessary to use rational arguments, because they can be held in hands, seen, etc.
Rational allows you to give a sense of logic to a statement that in its pure form can be
perceived as absurd. This especially applies to the purchase of educational services. It
Is also necessary to take into account various groups of influence that can incline the
applicant's choice in the direction of one or another higher education institution.

Thus, positioning can be based on a number of attributes that include desirable
rational and emotional characteristics or benefits. The following types of reasons for
positioning educational services can be distinguished:

- characteristic features;

- sought benefits;

- use - includes end use, demographic basis, psychographic or behavioral basis
and popularity;

- origin (producer of educational services);

- the educational process is the object of the HEIs positioning efforts;

- support (for example, expert confirmation);

- attributes that make it possible to compare with the educational services of
competing HElIs;

- Country or geographic area.

In theory, consumers can use many attributes to evaluate educational services,
but the number of attributes that actually influence consumer choice tends to be small,
in part because consumers can only consider attributes they are aware of." The more
variables used in the positioning of a given educational service, the higher the
probability of confusion and even mistrust on the part of consumers. When using one
or more attributes as a basis for positioning educational services, it is important to
recognize that the meaning attached to these attributes often varies. The attribute may
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not strongly influence consumer preferences if all alternative educational services are
perceived as approximately equal on this parameter. target market research.

For example, it seems that the elements of the "Brand Wheel" (see Fig. 3.10.)
should be connected by a consistent logic. Some elements can be implemented by
certain SEMs. Thus, the brand of the HEI involves the creation of the consciousness
of consumers of a certain model — the image of a specialist (such characteristics of
the "Brand Wheel™ as values and personality). Purchasing the educational services of
a particular university means moving into the world of a brand and assimilating an
image, acquiring certain qualities. This can be achieved, for example, by such SEMs
as sensations, feelings, thoughts (implemented in the form of a vocabulary of slogans,
musical accompaniment, with the help of expressive means of language (features of
vocabulary, syntax, stylistics, and even with the help of metaphors)).

SEMs actions and relationships are activated, for example, by visual images of
successful and famous people who graduated from this university. These elements
awaken emotions and create a mood. It should be remembered that a person evaluates
a brand rationally and emotionally at the same time. Appeals to the sensual, emotional
sphere are more effective, since people are much more guided by emotions,
unconscious impulses, impulses than by pragmatic logic, but the importance of
accounting for the rational component of decision-making is undeniable. The
consumer must be able to explain the purchase of an educational service at a specific
university. This is what the rational component is aimed at (such characteristics of the
"Brand Wheel" as attributes and benefits), while the choice could have been made for
completely different reasons.

Thus, it can be concluded that consumer analysis is one of the main elements of
modern marketing, which includes market segmentation, segment prioritization, and
product positioning. After you have segmented and prioritized, you should learn what
your target customers want and who they are. consider most important when making
a purchase decision; to develop educational services that meet exactly these needs and
expectations; to assess the perception of target buyers of competing educational

services in the selected segment(s) of the market; based on the characteristics of
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educational services, the needs and expectations of target customers and their
perception of the positioning of competitors, choose an image that will distinguish our
educational services from competing ones, while taking into account the preferences
of target customers.

Moreover, the position taken by the consumer of any educational service is a
complex set of perceptions, impressions and feelings that he has when comparing this
educational service with competing ones. In this, you should influence human
emotions with the help of experiential marketing tools, and even provide rational
arguments. The positioning procedure can be presented schematically in the form of

the following stages (Fig. 3.13):

situational analysis conducted for the selected sentiments

detailed market research to determine which attributes are important for this
market segment, prioritizing these attributes

L establishing the ideal level of values of the
attributes of educational services

. . . m r\ the supposed
comparison of the position of educational services of U ideal position

HEI and the positions of competitors/partners

‘ > development of a positioning strategy, which includes the
strategies of elements of the marketing complex

Fig. 3.13. Positioning procedure of the HEI

Thus, the development of a positioning strategy involves working out all the
details of the marketing complex for effective positioning of educational services: the
strategy of services, communications, distribution and pricing. Knowing the key factor

of the marketing mix allows you to emphasize it when developing a strategy. The
129



entire marketing mix is important for effective positioning. The characteristics of
educational services, their price and distribution channels all play a role, but
promotional activities are the most essential element, as they are the mechanism by
which positioning is directed to the target audience. The positioning of educational
services consists in choosing such product parameters and elements of the marketing
mix that, from the point of view of target consumers, will provide educational services
with competitive advantages. The positioning strategy allows you to achieve excellent
competitive advantages. Positioning strategy is a marketing activity for the selection
of target segments that define the areas of competition and distinctive advantages that

determine the methods of competitive struggle.

3.3.2. Marketing complex of the HEI

Segmentation and selection of target markets are two key elements of marketing
planning. Determining the target markets of HEI determines the setting of tactical
goals and the choice of a positioning strategy. In turn, the positioning of the
educational product of the HEI consists in choosing such elements of the marketing
complex that, from the point of view of target consumers, will provide the highest
competitive advantages.

The analysis of marketing strategies of HEI (see Fig. 3.8) aimed at solving
positioning tasks prompts the formulation of a marketing complex. The strategy of
entering the market of educational services is aimed at maintaining the advantages of
the educational product of the HEI over competitive ones, already obtained thanks to
its successful sale. This strategy is effective when the market for educational services
is saturated. To strengthen the position of the service, you can increase advertising,
lower prices, expand distribution and modify the service. The placement of accents
will depend on the strategic goal.

The placement of accents will depend on the strategic goal. For example, in
accordance with the strategy of deep penetration of the market, when implementing

the goal of increasing the production of in-demand educational services in accordance
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with the increasing demand, it is advisable to create an impression of the exclusivity
of the educational services of HEIs in economic and legal specialties. One of the main
tasks of positioning the educational services of the university will be its identification
as a producer of high-quality education services. As part of the marketing complex,
this will be facilitated by the price strategy of high prices for the indicated specialties,
which is already being implemented by the HEI. The goal for the product will be to
preserve its quality while adding new features (new forms of learning, establishing
marketing communications with the target audience). As part of the promotion strategy,
the main goal will be to attract new consumers and create a positive image. Thus, a
key element of the strategy is image creation, that is, measures to form and consolidate
the brand of the HEI as a producer of high-quality, exceptional educational services in
economic and legal specialties.

The implementation of the same strategy, but in order to meet the growing
demand for educational services by expanding the range of services, involves an
emphasis on the product and pricing policy in the marketing mix. As part of the product,
it is possible to use the evening, distance, correspondence form of education in
specialties that have a stable demand, expanding the range of educational services (in
particular, additional education). At the same time, the goal of the service is also to
preserve its quality, but with the addition of new features. As part of the pricing
strategy, it is advisable to develop a flexible payment schedule for education with the
provision of all kinds of discounts in order to encourage as many consumers as possible
to apply to HELI.

In accordance with the strategy of deep penetration of the market in the
implementation of the goal of increasing the production of in-demand educational
services in accordance with the growth of demand, a key element of the strategy is
measures to form and consolidate the brand of the HEI as a producer of high-quality,
exceptional educational services in economic and legal specialties

It should be taken into account that each international market of educational
services has its own distinctive features, according to which the specifics of the

elements of the marketing complex are set. Decisions about a specific element must be
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carefully linked with decisions of other elements of the marketing mix. The basis for
such coordination is the segmentation and positioning strategies, since it is in them that
the main direction of all marketing components is set. Knowing the key factor of a
successful marketing mix allows you to emphasize it when developing a marketing
strategy of a regional HELI.

Thus, some elements of the marketing complex are important for the effective
positioning of a commercial university, while others are important for a non-
commercial one. The number of theoretically possible combinations of elements of the
marketing complex is infinite. In any marketing strategy, the four elements of the
marketing mix are inevitably present and play a useful role; however, usually their
roles are not equal to 1. The formalized expression of the effect of the marketing
complex on the criterion indicator of the effectiveness of marketing management of the
educational process looks like this:

KM = Z ai * P;

=t (3.7)

where a; - the importance of the i-th element of the marketing complex; P; -
assessment of the effectiveness of the element of the marketing complex; n = 4.

The choice of the driving element of the strategy affects how the
interrelationship between the various elements of the marketing mix will subsequently
be distributed. When determining the main components of the marketing complex and
their importance, it is necessary to take into account: the positions of HEI in the
competition, the stage of the product life cycle, the results of segmentation and
prioritization. This allows for prompt correction of the developed marketing complex,
thus determining the competitiveness of universities on the regional market of
educational services.

As arule, the product is the central part of the marketing mix of the HEI, and its
concept is developed first. Despite a significant number of publications, there are still
no generally accepted ideas about the essence of the product of HEI. Meanwhile, the
development of marketing tools should be based on a clear understanding of the

proposed service and its marketing potential. One of the methods used in the scientific
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literature to describe a service within the framework of economic theory is the
marketing method, which involves "description of the object as a subject of
consumption (consumer utility - consumer value)."

At the same time, market subjects judge the quality of the HEI product on the
basis of the result: to what extent the graduate's training meets market requirements.
Therefore, the product of the university includes the "graduate" as its main component.
Itis possible to identify the degree of development of the product of the HEI (specialist)
according to the criterion of competitiveness. It should be taken into account that the
competitiveness of an educational product is determined only by those properties that
are of significant interest to the consumer. All indicators that go beyond this framework
(in particular, reflecting the interests of the manufacturer) should not be considered
when assessing competitiveness as those that do not increase the value of the product.

To analyze the competitiveness of HEI, it is necessary:

1. Define objects of comparison.

2. Distinguish the goals and tasks of assessment.

3. Identify sources of information.

4. Determine the list of indicators to be evaluated.

5. Rank indicators by level of significance.

6. Evaluate the educational product, while if direct quantitative evaluations are
possible, the indicators are presented in quantitative indicators; qualitative indicators
are expressed by conditional quantitative assessments (points).

7. Choose the basis of comparison (customer needs, product of a leading
university competitor, etc.).

8. Make a comparison.

9. Calculate the general indicator of competitiveness.

A comprehensive method of assessing competitiveness involves

calculation of the generalized indicator according to regulatory, qualitative and
economic parameters. The calculation of the generalized criterion of normative

parameters (ly7) is carried out according to the formula:
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(3.8)

where q; - indicator of competitiveness according to the i-th regulatory parameter
(availability of a license for this field of training, compliance of the curriculum with
the current state standard). At the same time, if at least one of the indicators is equal to
0, then the group indicator is also equal to 0, and the product of the HEI is
uncompetitive.

In order to calculate the generalized qualitative criterion, it is necessary to
identify the list of indicators to be evaluated. In accordance with the marketing
approach of identifying in-demand specialists, it is necessary to assess the
attractiveness of specialties for consumers of educational services (both applicants and
employers), and the presence of competitive advantages. The requirements of
employers are given in [48]. Professional qualities formed by HEIs with high positive
evaluations are the most popular. The formation of such qualities of higher education
institutions ensures the competitiveness of a young specialist in the labor market.
Currently, they include the following opportunities: the ability to work under pressure,
in a stressful situation; manage the work of others; work in a group; work on a computer
and on the Internet; find new ideas. The professional qualities of qualified specialists,
adequate to the current requirements of employers, have zero marks. Professional
qualities with negative evaluations in the existing form are not needed, they need to be
corrected, as they reduce the competitiveness of a higher education graduate.
According to the obtained data, the ability to "effectively" use the working time of the
class (the organization of the young specialist) and the underdevelopment of his basic
professional qualities have a negative impact on the salary of a young specialist. The
formed level of these professional qualities is the main reason for the low
competitiveness and salary of their owner.

Therefore, the basis of the attractiveness of the specialty is its demand in the

labor market, including the position of the labor market and the functions performed.
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"The preferred choice of a future specialist is also based on the competitive advantage
of one specialty compared to another. An indicator of competitive advantage will be a
higher level of income, i.e. salary wages received by an employed person in a specific
profession”. So, how do the criteria for the effectiveness of education (demand for
educational services) act

1. Demand for a specialist on the regional labor market.

2. The position held in the labor market, including the performed functions and
the required level of education.

3. Salary level.

The assessment of the generalized qualitative criterion (1xz;) is based on the
identified private efficiency criteria, the weights of which influence the generalized
criterion are different. Therefore, it is advisable to calculate 1, according to the

formula:

n
IKH = qu * a;
i=1

(3.9)

where @ - point assessment of the i-th criterion of demand for the graduate's
competitiveness;
ai - the weight of i-th criterion

The obtained generalized criterion characterizes the degree of compliance of the
product of the university and the products of competitors with the existing needs of the
educational services market in the entire set of basic characteristics of the
competitiveness of HEI graduates. The higher the value, the more fully the requests of
consumers of educational services are satisfied. Determination of the importance of
each criterion is carried out on the basis of expert assessments.

The calculation of the generalized criterion according to economic parameters
IS made taking into account the assessment of the total costs of the consumer of
obtaining educational services. And here the cost of the educational program during
the period of study should be taken into account; expenses for a library subscription,

expenses for the purchase of methodical materials, expenses for working on the
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Internet, expenses for copying; expenses for additional educational services; other

expenses. The total costs of the consumer (3) are determined by the following formula:
T T
i=1 i=1 (3.10)

where 3;, - expenses for the purchase of an educational program, belonging to
the i-th year of its receipt;
Ci - average total expenses for educational consumption
programs belonging to the i-th year of its receipt;
T — term of receipt;
i - year is fine. With n
Ci= ; Ci (3.11)
where  Cj - expenses for obtaining an educational program under the j-th article

(for example, copying materials for term papers, working on the Internet in
computer rooms, paying library subscriptions, printing term papers and abstracts,
purchasing methodical manuals, etc.);

n - the number of expenditure items for obtaining an educational program. The
calculation of the generalized criterion by economic parameters (1z7) is performed

according to the formula: 3

N
where 3, 3g - the full cost of the consumer in accordance with the evaluated

Iy (3.12)
educational program and exemplary. The calculation of the integral indicator of

competitiveness (K) is performed according to the formula
1

K =1, * e
o (3.13)
The analysis of the obtained results according to the integral indicator of

competitiveness is given in table 3.12.

Table 3.12. Analysis of the integral indicator of competitiveness
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The value of K Educational program Higher educational institution

1 2 3

>1 The program under| The HEI enters the
consideration  provides an|competitiveness of the benchmark
example of competitiveness|university  based on  the
and provides a smaller|characteristics of  effective

consumer effect. activity.

<1 The competitiveness of the | The HEI has higher
program in question is higher |competitiveness than the reference
than that of the benchmark one.

university.

=1 The competitiveness of the | The competitiveness of HEIs is the
considered program and the |same, that is, they have the same
benchmark are equal. measure of effective activity per 1

conditional unit of income.

The K indicator is the difference between the compared educational product
and the reference product in the consumer effect that comes per unit of the buyer's
expenditure on the purchase of the educational program. Thus, the applied approach
under consideration makes it possible to compile only two elements of the marketing
higher education complex: the educational product and the price. At the same time,
two more elements of the marketing complex remain unstudied: distribution and
promotion. In order to obtain quantitative assessments of competitiveness, it is
necessary to supplement the method with formulas for calculating the specified
criteria.

The assessment of the general criterion of the efficiency of the distribution
strategy () is carried out according to the order of the private criteria of efficiency, the
weight of influence on which is in the general criteria of others. Therefore, it is

advisable to make the calculation according to the formula:
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Ip = Z gi * a;
=1 (3.14) based

on the results of marketing research, the opinions of consumers of educational
services are revealed.
where (, - score evaluation of the i-th criterion of the effectiveness of the
strategy for the distribution of educational services of HEI;
a, — the weight of i-th criterion.
Similarly, the generalized criterion of the effectiveness of the promotion strategy (1)

occurs according to the formula:

P
i=1
(3.15)
where  g;— point assessment of the i-th criterion of promotion efficiency; a;, — the
weight of i-th criterion.
The calculation formula for evaluating the effectiveness of the marketing
university complex takes the form:

[HPT *‘I

Kgym = a; * I—m +ai x I, + a; %I,
o (3.16)

At the same time, the absence of at least one of the elements of the marketing
complex means non-compliance with consumer requirements.

The relevance of using the proposed approach is due to the need for a regional
market of educational services, the lack of clear positioning of individual HEI, the
intangibility of educational services, the complexity of their evaluation by consumers,
as well as difficulties in comparison with similar educational services offered by
different HEI. In turn, with the help of this approach, it is possible to overcome the
effect of evaluating the quality of an educational service for its price. Analysis of
competitiveness indicators allows you to assess whether the quality and price of

educational programs, distribution strategies and promotion characteristics, developed
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on the basis of consumer requirements and forecast market development, correspond
to which components have a negative impact on competitiveness, and which have a
positive effect. Also, the proposed market approach makes it possible to use specialties
for work in a timely manner (due to the calculation of the generalized qualitative
criterion 1t ), to identify directions for improving positions (which criteria do not meet
or do not meet the full requirements of consumers), as well as to attribute the
educational product of the HEI to this or that degree. product improvement (see Fig.
3.14)

‘ The product of the next generation

is able to satisfy additional and
. increased needs
An improved product is

characterized by additional consumer
values

‘ The expected product is able to satisfy
both basic and increased needs

A basic product is able to satisfy
basic needs

@ What satisfies the buyer's need is the
original consumer value

Fig. 3.14. lllustration of the process of improving the educational service

As noted in [49], education can help a person achieve such goals as obtaining
means of subsistence (salary), obtaining guarantees of security in the future, realizing
one's potential, etc. Thus, a person's improvement of his economic (professional) and
social characteristics is necessary, which satisfies any education. The purchase of
educational services of HEISs is one of the options for achieving the specified goal (for
example, self-education, career growth, etc.).

"The basic product” is the compliance of the main parameters of the product
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according to the level of needs and requests of consumers, which are already
implemented with the help of most competitors. Training of specialists, bachelors, and
masters in various specialties can be considered as the basic product of HEIs. The basic
product of a HEI corresponds to a state diploma, which gives the opportunity to occupy
a certain position, which indicates the social status of its holder. As the goals of
obtaining an education at this stage of the evolution of the educational product, the
opportunity to earn money and receive guarantees of security in the future is provided.
"The means of achieving these goals are the improvement of professional, personal
and civic abilities and quality of a person, his economic and social value, which is the
essence of education.” At this stage of the development of the product of the HEI, basic
professional knowledge is formed, fixed in professional educational standards,
educational programs and other normative documents. Accordingly, it is appropriate
to apply methods that form basic practical and theoretical professional knowledge,
abilities and skills that provide certain professional and personal qualities for the
chosen type of activity at the specified higher education degree.

"The expected product is the improvement of some parameters without the
deterioration of others." Modern information technologies, scientific laboratories, and
scientific research units are used in the process of training on the specified evolution
of the product. The knowledge acquired by students of HEI at this stage of evolution
includes not only special, but also general disciplines in varying degrees of depth of
study, which meets the requirements of employers. The expected product will be a
specialist with such characteristics as flexibility, initiative, strategic thinking,
independence, psychological stability in stressful situations.

An improved product is defined by a set of related services and its special
properties. Which is, first of all, the expansion of some parameters without the
deterioration of others. At this stage, the HEI develops international relations, holds
scientific conferences and seminars, including international ones, and develops a
system of additional professional education independently. As a result, we get a
specialist with the necessary level of knowledge, skills and abilities, able to think and
act informally, constantly ready for growth and self-improvement.
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A potential product (next generation product) has characteristics that the
consumer will not find in competitors. Accordingly, at the specified stage in the
process of HEI education, it is necessary to include unique scientific equipment for
conducting research in various fields of knowledge, applying new ideas, science-
intensive technologies, and participating in prestigious international projects. Status,
the opportunity to get a certain workplace (to overcome institutional restrictions), the
product of this stage of the HEI guarantees its consumer, in addition to high wages,
employment in the chosen specialty. A specialist of the "next generation" of a HEI
possesses certain fundamental knowledge. Educational services provided at this level
give the user the opportunity to use the results of any other intellectual services
(scientific, informational, consulting) independently or at lower costs.

The application of the methodological apparatus of marketing in the field of
analysis of needs, goods and services to the education system, training of certified
specialists allows to determine the potential of meeting the needs offered in the
specified educational field, to adjust the process of providing educational services and
its provision to consumers depending on the conditions of the market environment, as
well as to increase competitiveness HEI, to prepare specialists known to be created on

the labor market.

Conclusions to section 3

The process of prioritization of segments of consumers of educational services
involves the implementation of a number of characteristic stages: identification of
separate criteria for evaluating the preference of segments of HEIs; definition of the
generalized criterion identification of the attractiveness of the segment; evaluation of
the criterion indicator of the efficiency of universities in elementary segments; gradual
consolidation of segments with a focus on the "20/80" ratio.

The marketing strategy of positioning is the result of a synthesis based on the
results of a situational analysis conducted for the relevant segment. At the same time,

the forms of situational analysis can be different (portfolio, assortment, competitive,
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analysis aimed at improving the product, etc.). The key factors of successful
positioning are the clarity/clarity of the idea; sequence; plausibility; competitiveness;
the presence of rational and emotional characteristics.

The results of the evaluation of the effectiveness of the educational institution's
marketing complex make it possible to determine the potential inherent in the specified
educational service, to adjust the process of its provision depending on the conditions
of the market environment, to identify directions for improvement of individual
elements of the marketing complex, as well as to increase the competitiveness of
universities in the field of training created on the labor market of specialists.

Agile was developed and substantiated - an adapted technology of
administration and flexible adjustment of the content and characteristics of an
international educational project. The format of the IECP-PAM cycle management
information technology introduced in the study provides a formalized description and
regulation of educational, logistical, communicative, management processes based on
the author's formalized indicators of the project cycle. The built technology is based
on the capabilities of the Scrum approach, which allows, without a clear division into
formal internal specializations, to use diverse specialists who are divided into leading
management roles: Scrum master (organizer) and Product owner. With the use of the
author's system of indicators, the progress of the project cycle is assessed according to
four universal coordinates:

a) productivity (regarding the performance of tasks at certain stages and stations
of the IECP-PAM cycle);

b) quality (in the assessment of project stakeholders, time and resources spent
on creating project products);

c) forecast (regarding the values of "user stories” within micro-cycles and their
combinations)

d) business value and the visualized chain of "project value core dynamics"
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CHAPTER 4.
DEVELOPMENT OF AN INTEGRATED COMMUNICATION AND
INFORMATION PLATFORM OF INTERNATIONAL EDUCATIONAL
PROJECTS

4.1. Conceptual scheme of the integrated communication and information

platform of international educational projects

During the approbation of the models presented in section 3, a specialized toolkit
was developed for their implementation using the Yii2 framework using the popular
PHP programming language. An SQL database was used to store data for the
information platform. One of the most popular applications, phpMyAdmin, was used
for database development and administration [35]. Global trends in education indicate
a shift from a traditional teacher-centered approach to a student-centered approach.
This alternative model focuses on what students will be able to do at the end of a
module or programme, ie. on competencies and learning outcomes. Within the
framework of the competence approach, one of the main results of the activity of higher
education institutions is educational programs, which must be designed taking into
account the requirements of the modern labor market. When developing programs, the
opinion of not only the academic staff and students, but also other stakeholders,
including employers and representatives of industry associations, should be taken into
account. In connection with the increase in academic freedom and mobility of
universities, the development of many educational programs of specialties by the
country's universities began, which may differ in elective components. The diversity
and substantive variation of educational programs complicates their compatibility and
comparative analysis, familiarization with their content for heads of higher education
institutions, professors and teaching staff, employers and other stakeholders. In this
context, the systematization of educational programs is needed. In connection with this,
the development of a methodology for designing and evaluating educational programs

in cooperation with industry associations becomes an urgent task.
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Fig. 4.1. Architecture of the communication and information platform of

international educational projects

An in-depth analysis of foreign experience in the development and evaluation of
educational programs in interaction with employers showed that the development of
competencies and the achievement of learning outcomes in accordance with the
requirements of employers varies from country to country and has a different degree
of successful implementation. For this purpose, as one of the tools of the
communication and information platform of international educational projects, a
subsystem of designing educational programs was proposed, created for the

development of educational programs in accordance with the requirements of
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employers. The situation that has developed in the world with a pandemic, dictated by
large-scale socio-economic conditions, requires an increase in the quality of the
provision of educational services. In this context, the concept of "quality" is usually
used in the case of compliance of a product or service with certain standards. In this
case, the quality of education can be considered from the standpoint of:

- compliance with the mandatory standard of education;

- compliance with the requirements of consumers of educational services.

Consumers of educational services can be graduates of schools and colleges, as
well as enterprises and organizations. At the same time, the educational process should
be carried out in close cooperation with scientific centers. Thus, the interaction between
the university and employers becomes an important indicator of the quality and
reliability of the university's activities, one of the most important criteria for its
competitiveness in the education market and the labor market.

Ukraine is currently modernizing its educational and professional standards,
forming the appropriate legislative and regulatory framework, creating conditions for
involvement in the processes of building a new innovative National System of
Qualifications (NSQ) with the assistance of the European Education Fund (EEF) and
interested parties (stakeholders). In accordance with the powers defined by the statute
of the National Qualifications Agency, which was approved by the Resolution of the
Cabinet of Ministers of Ukraine Ne 1029 dated 05.12.2018, the Agency supports the
introduction of the National Qualifications Framework in compliance with the
requirements of the Law of Ukraine "On Education™; carries out international
cooperation in the field of qualifications, in particular with the aim of harmonizing the
National Framework of Qualifications with relevant international documents; provides
support for the information provision of the National System of Qualifications and the
National Framework of Qualifications, etc.

Thus, it is the National Framework of Qualifications (NFQ) that acts as one of
those fundamental tools that ensure the comprehensibility and comparability of
educational systems [50].

The National Framework of Qualifications contains 8 qualification levels, which
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corresponds to the European Qualifications Framework and education levels [51]. The
eight recommended levels are described in the form of learning outcomes and indicate
that the qualification represents, in various combinations, the full range of educational
outcomes, including theoretical knowledge, practical and technical skills, as well as
social competence, for which the ability to cooperate with other people is crucial. The
NFQ is aimed at ensuring cross-industry compatibility of the formed competences for
the purpose of assigning relevant qualifications and can be used for:

- development of professional standards and industry frameworks of
qualifications (SFQ);

- formulation of uniform requirements for learning outcomes at all levels of
professional education in order to ensure continuity of education and continuity of
educational programs;

- development of a methodology for evaluating the qualifications of graduates at
all levels of education.

Thus, the National Qualifications Framework of Ukraine is a tool for combining
the spheres of work and education and is a generalized description of the qualification
levels recognized at the national level and the main ways of their achievement on the
territory of Ukraine.

The NFQ levels are clearly distinct from each other and coordinated with all
relevant stakeholders, including education service providers (educational institutions),
learners, workers and end users (employers). The NFQ is a general guideline and may
differ significantly from the situation in specific industries (areas of professional
activity). SFQs are developed taking into account the national framework of
qualifications in a specific field of economic activity. The introduction of SFQ reflects
the peculiarities of the application of NFQ to each specific industry. At the same time,
not all levels of the NFQ may be involved, and in the SFQ itself there may be
professional sub-levels or changes in the description of some competencies, knowledge
and skills at different levels [52]. With the aim of a systematic and structured
description of labor functions, as well as tasks related to their implementation, which

regulate the requirements for knowledge, abilities, skills and competencies of
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specialists, professional standards (PS) are developed based on the qualification
requirements of the SFQ. The professional standard is a multifunctional regulatory
document and defines the requirements for content, quality and working conditions,
the level of qualification and competence of a specialist for a specific field of
professional activity. [50].

The professional standard is used in the development of internal regulatory
documents of the organization regarding the establishment of norms of labor activity
of employees, determination of their job duties, plans for professional development,
the procedure for certification of a person, and others. Professional standards are
updated in accordance with changes in the conditions of professional activity, which
are based on the modernization and change of production technologies, the aging of
the existing competencies of specialists and the emergence of new professions.
Professional standards are intended for:

- development of uniform requirements regarding the content of professional
activity, updating of qualification requirements that meet the modern needs of the labor
market;

- solving a wide range of tasks in the field of personnel management;

- development of educational standards, curricula, modular training programs,
as well as development of relevant educational and methodological materials;

- assessment of professional training and confirmation of compliance of
specialists qualifications. Professional standards are a basic document when designing
modular training programs.

In the case of implementation of the competence approach, the composition of
competences/learning outcomes is determined by:

- employers who set requirements for a university graduate based on a fairly
large number of factors affecting the quality implementation of production programs;

- teachers who lead certain disciplines included in the module, which forms this
or that competence on the basis of his competence, work experience, his creative and
innovative activity, which is reflected in the development and introduction of elements

of new content of education and original pedagogical technologies that allow to
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improve the quality of education in higher education;

- and other stakeholders, which may include industry associations, scientific and
other organizations.

The qualitative composition of competencies will be determined by employers,
teachers and other stakeholders both from the standpoint of theoretical training and
with a practice-oriented component, as well as taking into account changes in modern
production, its technical and technological rearmament in the relevant field. One of the
tools for implementing the competency-based approach in the professional education
system is competency-oriented educational programs that allow for the formation of
competencies that meet the modern requirements of the labor market with the help of
modular training.

The implementation of modular programs aimed at gradually improving the
quality of the training process based on the regulation of employers' requirements for
the quality of educational services will allow Ukrainian educational institutions to
improve the quality of training specialists with the help of educational programs
focused on a specific result and become an active participant in the labor market. Thus,
the development and implementation of competency-oriented modular programs in
organizations of higher and post-secondary education will allow to create a balance
between the content of EP formed by competencies and the need of the labor market
for specialists who have certain qualifications, and the involvement of scientific
organizations in the process will allow to train personnel and modernization of
enterprises in accordance with the latest scientific achievements. In this situation, the
competence approach can be considered as an effective tool for updating and
optimizing the content of education.

The need to develop competence-oriented educational programs is caused by:
changes in the structure of demand and requirements for the qualifications of specialists;
- the need to update educational programs of professional education in accordance with
the modernization and automation of production; - changing the requirements for the
personal and professional competencies of specialists; - the emergence of

fundamentally new professions at the intersection of industries, which require the
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formation of innovative competencies.

4.2. Subsystem of analysis of educational programs

Competency-oriented educational program (COEP) in the system of higher

education is developed for the training profile within the specialty in accordance with

the current Classifier of Educational Specialties of Ukraine. The competency-oriented

educational program has a modular format. The analysis of the competence-oriented

educational program is carried out in the following sequence (fig.):
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Fig. 4.2. Scheme of the subsystem of the analysis of educational programs
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To automate the mentioned processes, the Educational Program Analysis System

(SA EP) was developed, which is specialized software designed for the analysis of
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educational programs of higher education as a designer. The educational program
analysis system is intended for specialists who conduct EP analysis and is a mechanism
for higher education EP analysis based on unique ready-made software.

The implementation of the EP analysis precedent can be presented in the form
of a diagram of types of activities, which presents the key points of the implementation

of the educational program design process (Fig. 4.3).

o
Output of basic data, Output of Formatting of the /Output of data about
(specialty code, area * mforrqatmp about - list of positions the .object, area,
of knowledge) the direction of and deorses professional orientation
e training eBree
Formation without
Creating a survey competences based on,
fonckilo e i sectoral framework of  Availability of a
- qualifications professional
. ; : standard
QUestannare Formation without ‘
< of competencies based -«
Analysis of market on professional
| needs standards
Forming an up-to-date list of ‘ . ¥ Entering the
professional competencies = Formation of training profile results
Formation of EP sprints _ = Formation of EP Formation of the o
——— backlog competence matrix

, Forming the content
of the EP ‘

Fig. 4.3. Diagram of the types of activities of the EP Analysis precedent

To start work, it is necessary to open the start page of SA EP. When clicking the
"Get started" button, users are offered a registration form. To register, you must enter
a unique login in Latin, an email address and a password containing at least 6

characters. A registered user starts work from the "Log in" option in the upper right
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corner of the screen. After that, the login form opens. To gain access to sections of the
design system, you must use the user's Personal Account.

You can work in the following directions in your personal office.

( Programs ) Provides a review of the list of personal
/_ educational programs developed with the help of

. “"] SA OP, as well as the possibility of adding a new
program. DEVELOPER can view/delete selected
p . educational program using specialized view and

delete symbols

"Add program" -

Option to add a program

-

User's personal
account

The "Competences" section is available to
developers, then the competence bases will
be formed by the system administrator.

J
Q The section "Employers" offers the

{ Competences

possibility of viewing the existing list of
employers and adding new
enterprises/organizations to form a survey

[ "Employers"

Fig. 4.4. Options of the user's personal account of the educational program

analysis subsystem

The educational program has a modular format and its design is carried out in
the following sequence: 1. Formulation of the goal of the educational program. 2.
Compilation of a map of personnel training directions according to the educational
program. 3. Development of qualification characteristics of a graduate 4. Development
of a map of specialist competencies. 5. Compilation of the matrix of disciplines
forming educational modules. 6. Drawing up a map of the educational module. 7.
Development of the content of the educational program.
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Fig. 4.5. Scheme of the "Educational Program™ module

The educational program design algorithm is presented in fig. 4.6.
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Competence cards

Maps of the module

Basic competencics

Fig. 4.6. Algorithm for designing the content of the EP
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When designing EP in the proposed system, it is necessary to perform the
following sequence of steps: 1. Filling out Form 1: Description of the educational
program. After filling in the preliminary data, the user goes to the Passport of the
educational program. The goal of the educational program is formulated taking into
account the main goal of the activity carried out by the specialist. Therefore, first of all,
the main goal of the activity carried out by the specialist is formulated - a description
of the action or actions necessary to achieve the result. Then the object of the action is
described, if there is a need, the situation of the action is described. The main goal of
the activity carried out by the specialist should be measured and observed and briefly
describe the professional area as the total result of what should be achieved in this area
of training. Based on the main goal of the activity carried out by the specialist, the goal
of the educational program is formulated. The purpose of the educational program is
formulated as: "Training of specialists for the implementation of... (according to the
main purpose of the activities performed by the specialist). Next, a Map of the direction
of personnel training according to the educational program is drawn up in accordance
with the Classifier of personnel training directions. The developer can choose either
the current classifier or the 2021 classifier.

Qualification characteristics of a graduate consist of the following components:
Awarded degree; List of specialist positions; Field of professional activity; Object of
professional activity; Types of professional activity; Functions of professional activity.
After filling out all the forms, click the "Add" button. After adding the form, the
developer automatically goes to the page with the list of educational programs and
selects the appropriate program for work. To enter the program, you need to use a

specialized viewing sign (Fig. 4.7.)
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Educational program design Main  Personal account  Exit (EPAM)

Program list
Showing 1-1010f 10 entries
e  Code and name of the educational program Kon
1 Project management 34562 =N
2 Enterorize management 634363 =\
3 Project management in the field of information technologies 34564 =
4 Enterprise management B34565 & #
5 Busmnesz Economics E3566

Fig. 4.7. List of educational programs of the developer

Next, the SA EP offers to enter the elements necessary to complete the
educational program. In the upper part of the form there is a working panel containing
buttons for downloading the generated documents. A key element in designing an
educational program is the formulation of competencies. The normative starting point
is the Professional Standard [53]. The projection of the professional standard (if
available) on the educational program is presented in fig. 4.8. If there is no
Professional Standard for a given profession at the moment, it is necessary to actively
involve employers and other stakeholders in the development of a map of professional
competences, which can be represented by industry associations, scientific and other
organizations, so that the composition of the PC is determined taking into account the
current trends in the development of the field of professional activity a graduate of this

educational program.
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Fig. 4.8. Projection of the professional standard on the educational program

In the test version of the developer role program, there is an opportunity to add
competence yourself. Later, lists of competencies will be generated automatically. To
add a competence, you need to select the item "Add competences" in your personal
account. After pressing the "Add" button, it is necessary to return to Form 2 through

the list of programs (Fig. 4.9).

Home / Educational programs

Download specialty passport Download the profile card CP1

Code 634562
The name of the educational program Project management
Manager Chaluj Igor EPAM

Professional competences

Entries 1-10 of 10
*
Development of information technologies of the organization and management of the enterprise 2N
Development of competitive new and improvement of existing technologies and methods
Project management methodologies and processes. Y
Automation of project management processes
Business planning and finance. 2
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Fig. 4.9. List of professional competencies

Form 2 shows completed tables for each type of competence. At this stage, the
developer has the option of sending the base of professional competencies to one or
more employers to form the final list of PCs. We add the employer or select the required
employer from the list, attach the educational program to it and send the generated
unique link to the employer's email. The employer follows the link and selects the
required competencies from the list or offers his/her own competency using the "Offer

competencies” command (Fig. 4.10).

Educational program design Main  Personal account  Exit (EPAM)

Hame | Survey

Compedency name

Devaloement of riormaton technologies of the orgarzation and management of te enterprse

Development of compediive new and improvement of existing teckmologies and methods

Business plarning and france.

+ Propose compelance

Fig. 4.10. Questionnaire of the employer

The result of these operations is the appearance in Form 2 of the list of
professional competencies proposed by the employer. To add the proposed
competencies to the general list, click the "Move to competency" button, and then start
filling in the learning outcomes. In addition, the developer has the opportunity to view
the competencies most in demand by the employer in the "Employer's Mark™ column,

where the numerical expression of the survey results is displayed (Fig. 4.11).
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Competences from employers

Showing entries 1-1 of 1

v Employer

x Ezop;(sggrggmpetence EPAM Systems

Professional competences

Showing entries 1-12 of 12

Note of the employer
Integration of system, project, process and scenario approaches in project management 3

|
Project management methodology in a dynamic environment 1 Q|
Development of project management based on the technological maturity model 1 2
Management of innovative platforms of the organization's projects 1 =
Portfolio oriented management 2 X
Proposed competence No. 1 (Business — management processes of projects, programs and portfolios of the organization) 1 Q
Proposed competence No. 2 (Methodology of project management for the creation of information technologies (ISO 12207, CMMI, RUP) 2 Q

Fig. 4.11. Display of survey results

Adding disciplines is implemented using the "Add a discipline™ tool, the type of
discipline is selected from the list. After adding all disciplines, you need to use the
"Create" button. The next step is to add learning outcomes. To do this, you need to use
the viewing tool in the right column of the competence table. Form 3: Matrix of
competencies. At the same time, a separate matrix is provided for each competence
(Figure 4.12).

Name of the educational module

IT project management

Theory IT project Manag-nt Man-ent Economic Self-mana- Design- Manag-nt  Information  Planning Business Psychology
systems mana-nt teams risks mathematical gement oriented team systems in  and control English manage-
and adopti- methods and izati ladies and project with ~ language ment

on solutions models leadership v-m 1T

The results
education /
Action Disciplines

| Critically
© | make sense of
choose and
use v f v i ' 1Y v I l ) v v
necessary
scientific,
methodical and
analytical
tool kit

emove | Design
effective | | | ! v ! l | v v | !
systems

emove | Design
effective

systems ! v I v i i ! v i v i v

Download the form

Fig. 4.12. Matrix of competences
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To add learning outcomes, you need to use the "Add learning outcomes" tool.
After the list of learning outcomes appears in the matrix, use the mouse to mark the
cells of the disciplines within which each learning outcome is formed. The next step is
to enter the name of the module and save the form. The name of the module is
determined according to the profile of the competence and can be written as a verbal
noun of the active verb of the corresponding competence or formulated according to
the content of the competence. An additional possibility of the system is filling out
forms for downloading thematic plans of disciplines. At the same time, it is possible to
add topics from the discipline only for those specified in the learning outcomes matrix.
Next, you need to enter data on each topic in the form. In this, it is necessary to indicate
the means of assessment of each learning result, and even the labor intensity by types
of classes. After filling out the forms, it is possible to download two types of thematic
plans of the discipline. The final document, available for download, is the content of
the educational program, which is formed on the basis of all data. If the data is filled
in completely, the system will leave empty cells in the final document. If the thematic
plans are not filled out or incorrectly formed, then this will be marked in color in the
final document. The possibility to download this form is available on the main page of

working with the educational program.

4.3. Evaluation module of educational programs

In order to conduct internal monitoring of the Ministry of Education and Culture,
to determine the educational programs most in demand by the labor market and to
exclude from the educational system EPs that do not meet the modern needs of society;
increasing the competitiveness of the EP requires the use of the EP evaluation system.
During the last three years, the country's universities have developed many educational
programs of specialties, which may differ in elective components. The diversity and
substantive variation of educational programs complicates their compatibility and
comparability, familiarization with their content for heads of higher education

159



institutions, the professor-teaching community, employers and other stakeholders. It is
necessary to systematize educational programs, that is, to create an appropriate register
of educational programs. Previously, due to the fact that educational programs of
specialties had a single set of disciplines corresponding to a typical curriculum, there
was no need for such a register. The register of educational programs is an information
system that includes a list of educational programs developed by various teams of
developers, divided into subdivisions, for use by educational organizations and
individuals. The register of educational programs as an electronic resource allows you
to automate the input, storage, search, and maintenance of the database of educational
programs. The scope of the Register is aimed at using it as a system for monitoring
educational programs and a tool for regulating the quality of educational institutions,
as well as for making individual management decisions in the field of education.
Experts can use the Register when analyzing educational programs of potential partners.
Universities and academic communities use the Register to improve the quality of EPs
and their compliance with professional standards. The formation of the Register is

carried out in three stages, Fig. 4.13.

Relevance of information Methodological
principles

Credibility of information
Organizational and
v methodological principles
Completeness of information \/
Software and technical
Compatibility, openness, general principles

availability
Evaluation of the \/
educational program \/

\/

Fig. 4.13. Stages of formation of the Register and basic principles

Keeping OP in the
register

Stages of formation of the registry
The principle of formation of the register
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- English

ucational programs

+ Add application

Name of the educational program Type of educational program Application type Status Date
634553 ExoHowika nignpuemctea Current educational program  Entering EP in the register Accepted 27.06.2020
634554 Besnexa iHchopmaLliiiHiX | KOMYHIKALVHVX CUCTEM Current educational program Entering EP in the register Accepted 20.12.2020
634555 Ananitika aanux Current educational program |~ Entering EP in the register Accepted 19.06.2021
634556 Komn'totepHi Hayku Current educational program | Entering EP in the register Accepted 25.03.2021 a
634557 MapreTutr Current educational program | Entering EP in the register Accepted 04.07.2021 &
634558 MeHemxmeHT opraHisaLii Current educational program Entering EP in the register Accepted 13.11.2021 a
634559 IrxeHepis nporpamHoro 3abesneyenHs Current educational program |~ Entering EP in the register Accepted 05.06.2021
634560 MMpuknaaHe nporpamyBaHHs Current educational program Entering EP in the register Accepted 08.10.2021
634561 Kibepbeariexa Current educational program | Entering EP in the register Accepted 30.13.2021 (2]l = ]
634562 YnpasniHHs npoextamu Current educational program | Entering EP in the register Accepted 12.06.2020
634563 MetepkveHT B ynpaBnikHS NiAnpueMCTBOM Current educational program | Entering EP in the register Accepted 23.09.201 (7]

Fig. 4.13. User window for submitting applications to the Register

- English

« User panel

The rating of educational programs of Ukraine

Group of educational programs Year

Educational program Status

Attainment

Subgroup Group of educational programs Educational program Attainment Year Status
Cyber security (125) Cyber security 634554 Information and communication security. 20.12.2020 Confirmed
Management (073) Management 634562 Project management 12.06.2020 Confirmed
Software engineering (121) Software engineering 634559 Software engineering 05.06.2021 Confirmed
Komn'totepHi Hayku Ta (122) Computer and information sciences 634560 Applied programming 08.10.2021 Confirmed
Computer and informa (122) Computer Science 634556 Computer Science 25032021 Confirmed
System analysis (124) System analysis 634555 Data analytics 19.06.2021 Confirmed
Economics (051) Economics 634553 Enterprise economy 27.06.2020 Confirmed
Management (073) Management 634558 Management of Organizations 13.11.201 Cofffiried
Marketing (075) Marketing 634557 Marketing 04.07.2021 Confirmed
Management (073) Management 634563 Management in enterprise management 23.09.201 Confrmed
Cyber security (125) Cyber security 634561 Cyber security 30.13.201 Confirmed

Fig. 4.14. Educational programs rating window

Show all
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WARNING! MS Word or ( txt) file format

Development of an educational program with the participation of the associafion

] PM_educa_program_p.pdf
B PM_Te_p_p_Epam2020.pdf

B PM_Toyota_e_p_p_2020.pdf

b PM_C_pp.pdf

Fig. 4.15. Confirming documents in the OP Registry system

The methodology of designing and evaluating undergraduate educational
programs with the participation of stakeholders, as well as its program support, was
developed with the aim of creating an effective toolkit for unifying the forms and
methods of designing and evaluating educational programs for the formation of a
reference educational institution and the selection of potential partners among
international educational institutions. It is assumed that the system of designing
educational programs and the Register of educational programs will become the main
tool for regulating the quality of EPs with the aim of their compliance with the demands
of the labor market and the level of modern production. The methodology of designing
educational programs is aimed at developing an educational program taking into
account the requirements of professional standards and employers' proposals. The basis
of the methodology is the transition from the well-known paradigm of the formation of
professional competence of specialists, which was acquired by them after graduating
from a professional educational institution in the conditions of production, to a

competence-oriented paradigm, when the formation of professional competence is
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carried out directly within the walls of the educational institution. Here, when
interacting with stakeholders (in particular, employers) based on the competence
approach, a system-forming factor of the learning process is created - the structure of
learning outcomes. Learning outcomes are formulated in the form of acquired
knowledge and skills, which are expressed in the form of professional, basic and
general educational competencies, i.e. descriptions of what the graduate will know and
be able to do after graduation. The proposed educational program design system
provides an opportunity to automate the EP development process taking into account
the needs of the labor market in accordance with the National Framework of
Qualifications and Professional Standards. In order to achieve positive results of the
EP implementation, it is necessary to constantly monitor the process of its development
to update the EP, taking into account changes in the relevant subject areas, as well as

to evaluate the final result - the quality of specialist training.

4.4. Implementation of the educational project management software

module using the Scram

The information model of the module is SharePoint lists, in their origin, they are
similar to tables in a database. Module data is stored in three main lists: "Tasks", "Users"

and "Sprints". The conceptual model of the subject area is shown in Figure 4.16

Sprint

Educational
project

Fig. 4.16. Conceptual model of the educational project management module
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based on the Scram methodology

The physical model of the subject area is shown in Figure 4.17.

1

<
T

=

Fig. 4.17. Physical model of the educational project management module based

on the Scram methodology

Module functionality is described using a functional model that reflects system

precedents and the system environment.

The actors in the module are 3 actors: the project manager, the scrum master and the
developer. After analyzing the connections between actors and precedents, we get the

diagram of precedents shown in Figure 4.18.

The functional model contains 7 precedents.
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/{ Create/edit user list Register a user
i Create a sprint
Manage sprints i
Project manager Edit Sprint ]
Close the sprint ]
Login to the system

Edit backlog ]
[ Changing the task staQ/

Appoint the executor of th
task

Scrum master

Developer

e
] [ Add comments to the task

Fig. 4.18. Chart of precedents
The main process in the software module is the task execution process. (Figure
4.19).

The architecture of the module provides the project manager with the ability to

create a new task and add it to the list of tasks.

@'. -
halE =k

Fig. 4.20. The structure of the site, which reflects the implementation of the
module

The Scrum Master of the team appoints a developer who will perform this task

and sets the latest status to "TO DO". After that, the executor takes the task into work
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(In Progress) and gets access to its status. Once a task is in Review status, it goes to the

Scrum Master for review, who either changes it to Done (if completed) or In Progress

with a description of the issues that need to be fixed, and gets it back to the executor.
Conclusions to section 4.

The proposed information technology was configured and used for the needs of
the implementation of an international educational project within the framework of
substantiation of partner benchmarking models and the marketing complex of this
educational institution. The methodological and analytical approach and ICT on the
well-founded Agile platform, introduced by the author, were applied to solve the
problems of marketing planning of the graduation program and sales forecast of
educational services at the international level. Information and analytical results studies
adapted to the IECP-PAM work cycle allow this university to use benchmarking as:

- diagnostic tools (including comparative quality of educational services);

- a tool for determining the directions of self-improvement;

- a training method for improving the activity of an educational institution,
identifying "problem areas", searching for a model of a "reference institution" from the
standpoint of the project's content and the requirements of the Agile platform.

For the needs of the IECP-PAM international project, an integrated
communication and information environment based on the following operating
subsystems has been substantiated: subsystem of educational program analysis; a
subsystem for the administration and adjustment of educational projects and a program
based on sound methodologies of the Scrum approach. It is necessary to develop the
specified information and communication environment within the framework of the
author's approach, to develop variants of the IECP-PAM cycle, then to present project
alternatives for consideration by the management, and to implement the chosen
alternative in the following stages:

- prerequisites (image-management, resource-logistics, personnel-competence
and institutional) implementation of strategic transformations of the university with its
adjustment to the tasks of the IECP-PAM international project;

- the stage of the pre-start project - initial initiation and preparation of the project
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for its implementation on the Agile platform;

- formation of the environment of project stakeholders and the format of the
project office;

- implementation and operational adjustment of the cycle;

- provision of local and integral results (values and software products) of the
project.

As evidenced by the scientific-applied research results of the provision of a
content-process and transformational paradigm for the management of international
educational, educational-informational and information-productive projects, which
subsequently contribute to the sustainable development of educational environments
and ensure the growth of the target functional quality for the course of the educational
and scientific process in higher educational institutions.

GENERAL CONCLUSIONS

The main conclusions and results of the conducted research should include the
following:

1. A critical analysis of the content of basic definitions and theoretical principles
regarding the possibilities of using modern information, information and
communication technologies for use in educational processes, in particular in
international educational processes, was carried out. The essential advantages of using
the Agile platform for the needs of training, administration and improvement of
educational, preparatory, communicative and logistical processes within the
framework of the specified projects are highlighted. A significant advantage of the
application of the Agile platform to the administration of international educational
projects is the ability to combine: the advanced values of "software development”, the
values of an international project, the possibilities of extreme Scrum programming,
DSDM, FDD, in addition to the application of the Agile platform within the framework
of the administration of the IECP-PAM cycle "international educational and
communication project on the platform of Agile methodology” (abbreviation of
"International Educational and Communication Project on the Platform of Agile

Methodology™) ensures proper minimization of objective and subjective risks of the
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project through the use of iterations of "mini-cycles”. In each such mini-cycle, the
functional requirements of the design and administration stages, the content and
programming environment, the expected format of testing and documentation, the
outline of the expected software product, and the priorities that dynamically change
from the previous iteration to the next are adequately described in a special
informational vocabulary.

2. The broad possibilities of using ICT in the Agile digital environment for
structuring the goals of tasks, milestones and stages of international projects are
substantiated. The Agile platform is based on direct communication between IECP-
PAM subjects in a special bullpen office, which allows for successful interaction
between institutional subjects of the project (from different universities), performing
subjects, managers and clients. The strategy of such an office is to use the Agile
methodology to structure the overall cycle into mini-cycles of local software products.
Local and integrated software products in the Agile environment act as a digital
analogue of the project's technical documentation.

3. The basic principles for the primary organization of decisions on coordinating
the environment and activities of participants in international projects using ICT &
Agile are defined. The priority principles are: the primacy of the general vision of the
content and target direction of the IECP-PAM type project; a clear understanding of
the communication regulations between project subjects, the flow of resources in the
middle of the project's operational system; ensuring successful prioritization of the task
list; achieving a rational compromise between the complexity of the development and
the "value of the user story"; improving the quality and reducing the duration of
feedback.

4. In order to direct the successful direction of the Agile methodology to the
implementation of the tasks of the IECP-PAM cycle, the studied Agile Modeling, Agile
Data Method, DSDM, Essential Unified Processed were combined with the following
methodical components: function-oriented development (FDD), an iterative approach
without functional specifications , (Getting Real), Scrum rules for managing

development and coding processes, Software Development approaches,
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methodological components of educational management and marketing, conceptual
foundations of convergence theory, stakeholder theory, and project core values. This
methodical foundation of the research ensures success: the use of Agile methodology
in the preparation and implementation of the IECP-PAM cycle; communications of
international project participants; creativity and innovative thinking of the project
manager and executors. The specified components of the methodological basis allow
to form a convenient information model for managing the IECP-PAM cycle through
dynamically connected models of micro-cycles, and further to form the resulting
software product for managing the content and values of the international educational
process.

5. Agile was developed and substantiated - an adapted technology of
administration and flexible adjustment of the content and characteristics of an
international educational project. The format of the IECP-PAM cycle management
information technology introduced in the study provides a formalized description and
regulation of educational, logistical, communicative, management processes based on
the author's formalized indicators of the project cycle. The built technology is based on
the capabilities of the Scrum approach, which allows, without a clear division into
formal internal specializations, to use diverse specialists who are divided into leading
management roles: Scrum master (organizer) and Product owner. With the use of the
author's system of indicators, the progress of the project cycle is assessed according to
four universal coordinates:

a) productivity (regarding the performance of tasks at certain stages and stations
of the IECP-PAM cycle);

b) quality (in the assessment of project stakeholders, time and resources spent
on creating project products);

c) forecast (regarding the values of "user stories” within micro-cycles and their
combinations)

d) business value and the visualized chain of "project value core dynamics"

6. The proposed information technology was configured and used for the needs

of the implementation of an international educational project within the framework of
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substantiation of partner benchmarking models and the marketing complex of this
educational institution. The methodological and analytical approach and ICT on the
well-founded Agile platform, introduced by the author, were applied to solve the
problems of marketing planning of the graduation program and sales forecast of
educational services at the international level. Information and analytical results studies
adapted to the IECP-PAM work cycle allow this university to use benchmarking as:

- diagnostic tools (including comparative quality of educational services);

- a tool for determining the directions of self-improvement;

- a training method for improving the activity of an educational institution,
identifying "problem areas™, searching for a model of a "reference institution" from the
standpoint of the project's content and the requirements of the Agile platform.

7. For the needs of the IECP-PAM international project, an integrated
communication and information environment based on the following operating
subsystems has been substantiated: subsystem of educational program analysis; a
subsystem for the administration and adjustment of educational projects and a program
based on sound methodologies of the Scrum approach. It is necessary to develop the
specified information and communication environment within the framework of the
author's approach, to develop variants of the IECP-PAM cycle, then to present project
alternatives for consideration by the management, and to implement the chosen
alternative in the following stages:

- prerequisites (image-management, resource-logistics, personnel-competence
and institutional) implementation of strategic transformations of the university with its
adjustment to the tasks of the IECP-PAM international project;

- the stage of the pre-start project - initial initiation and preparation of the project
for its implementation on the Agile platform;

- formation of the environment of project stakeholders and the format of the
project office;

- implementation and operational adjustment of the cycle;

- provision of local and integral results (values and software products) of the
project.
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As evidenced by the scientific-applied research results of the provision of a
content-process and transformational paradigm for the management of international
educational, educational-informational and information-productive projects, which
subsequently contribute to the sustainable development of educational environments
and ensure the growth of the target functional quality for the course of the educational

and scientific process in higher educational institutions.
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APPENDIX A. ACTS OF IMPLEMENTATION

—
73
X5

ACIVIE
TEL 0086-575-83267001 ADDRESS: 8/F, SHENGZHOU CHAMBER OF COMMERCE BUILDING, ZHEJIANG PROVINCE
ACT OF IMPLEMENTATION

The act of implementing the results of the dissertation work of PhD student Zhu Ting
«MODELS AND METHODS OF MANAGING JOINT UKRAINIAN-CHINESE
INTERNATIONAL PROJECTS BASED ON AGILE METHODOLOGY»

THE ACT WAS DRAWN UP BY A DIRECTOR OF
ZHEJIANG ACME INFORMATION TECHNOLOGY CO. LTD JIYONG YAN

ZHEJIANG ACME INFORMATION TECHNOLOGY €O. LTD considered in detail the results of Zhu Ting dissertation
research, «Models and methods of managing joint Ukrainian-Chinese international projects based on Agile
methodology» and established:

While writing his dissertation, Zhu Ting fruitfully cooperated with our company and implemented research
results for several years.

1. The Commission believes that Zhu Ting dissertation reflects in his work the content-process and
transformational paradigm of international project management, which is implemented through a mathematical
model of strategic integration of international projects in the digital space, which allows rationalizing the
trajectory of the movement of the subjects of such projects, minimizing time and resource costs.

2. The work uses the Agile platform for a formalized description of the information and digital space of
subjects, phenomena, and products of international scientific and educational projects, which allows an
adequate model of the course of the life cycle of such projects and provide timely assessments of the
effectiveness of these projects for their institutional participants, the administration system and performers.

3. The author formed priorities for identifying digital strategic milestones of the intemnational information and
educational project, which will be taken into account by the temporary structure of the project administration.
The specified temporary administrative structure with the use of formalized digital indicators makes it possible
to choose from the presented options for the administration of the cycle of the international educational project
the one that best corresponds to the strategy of "educational and scientific synergy," and at the same time, best
meets the requests of the institutional subjects of the project.

4. In a practical sense, the work introduced a systematic approach, an analytical toolkit, and an information-
application and communication environment in the AGILE format and application software products using
FDD-graphics and Scrum of the digital space created on their basis made it possible to develop an integrated
information-communication platform for initiating preparation and implementation of international educational
and scientific projects.

We believe that the practical implementation of Zhu Ting research work in the practice of enterpnse acuvny
is an important reason to believe that Zhu Ting deserves to be awarded the scientific dgg
Philosophy in specialty 122 - "Computer Science".
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Appendix D. The minimum amount of tuition fees under the contract

(indicative cost) of persons enrolled for higher education in 2020 by specialty

{1
the minimum fee for 1 year of contract study for full-time higher for cal the minimurr feefnnvear'&fu_s%miﬁvuid'er
i that an insti of higher ion can set for a contract for a full-time education visa, which a higher education
persons enrolled in 2020 to obtain a degree: institution can set fgr__gersmuﬂs enrolled in 2020
The name of the higher education institution (a Region (/ % e 3 average manihly wages of ful
s separate structural subdivision of the higher R‘EP“I’I "_"f Crimea, 60% of the 100% of the ,:,',":,,T:;:::e;;:: :::.::.:::
education institution including Kyiv, | j )NIOR BACHELOR | masters degree in medical, MASTER indicative cost indicative COSt  imea, e.g. Kyl, Sevastopol) by
Sevastopol) pharmaceutical, veterinary price price location of the higher educatiof
i) ipstitution for the previous calend
year according to the State Statistfc
! | Azov Maritime Institute "OMA" Donetsk region 11523 12 803 16 644 12800 213% Senige
2 State P i i Zaporizhzhia region 12679 14 087 18 314 14 087 nan 31440
3 erezhan Agricultural College of the National University of Bioresourc Ternopil region 9528 10 587 - 10 887 17848 24828
n lotser nal rian Universi Kylv region 9 545 10 606 13 787 10 608 17676 33008
5 | Burshtyn Energy College of Ivano-Frankivsk National Technical Univer| Ivano-Frankivsk region 13786 15 318 - 1508 252 8451
¢ _|Vinnytsia State Pedagogical University named after ilo K Vinnytsia re 13007 14452 18787 uas 24 008 ki
| Vinnytsia National Agrarian University Vinnytsia region 14 050 15 611 20 294 15611 26018 27 897
& __|Vinnytsia National Technical University Vinnytsia region 15 406 1T 117 22283 A7 17 82 27887
9 | Vinnytsia Trade and Economic Institute KNUTE Vinnytsia region 18754 20837 27 089 2083 4T 27887
0 | VP NUBIP of Ukraine "Berezhan A hnical Ternopil region 12 260 13622 17 700 ez 2704 24828
11| VP NUBIP of Ukraine "Nizhyn Agrotechnical University" Chernihiv region 15720 17 467 22707 17 487 2112 24618
12 |Hlukhiv National ical University na er O Ir Doval Sumy region 15 314 17 018 22120 17 015 2835 28731
13 [Horllv Institute of Forelgn Languages of the Donbas State Pedagogical Donetsk region 11 708 13 009 18911 13008 71 681 38 148
" College of the Uman National University of Horticulture  Cherkasy region 9522 10 580 - 10 580 1763 T
' _[SHEI "Prindiprovsk State Academy of Construction and Architecture” | Dnipropetrovsk region 20278 281 29290 250 37 851 32253
w  BHE| "Ukrainian State Chemical and region 17 282 19 202 24 963 202 32 003 32 253
'7_BHE| "National Forestry University of Ukraine" Lviv region 20 714 23018 27813 noe 38 300 FIT
8 | SHEI "Donetsk National Technical University” Donetsk region 12712 14128 18 362 14125 E 38 148
"% _|SHEI "University of Banking" m. Kyiv 16 872 18 746 24370 18 748 31244 araz
2 | SHEI "Donbas State Ped | University' Donetsk region 16 469 18 299 23788 18 799 3 458 35 148
21| SHEI "Vasyl Stefanyk Prykarpattia National University" Ivano-Frankivsk region 12337 13 708 17 820 13 708 2848 28451
Transcarpathian region 12 306 13673 17778 167 2 T8 27 608
Zhytomyr region 10 310 11455 14 892 1488 19 082 25884
Dnipropetrovsk region 16 006 17784 23120 1778 640 3225
# _|State University of Infrastructure and Technologies m. Kyiv 17 108 19 008 24mM 19 008 o aram
26 |State University of Telecommunications m. Kyiv 16129 17 921 23297 17 921 20 868 a7 328
27 _|Luhansk National University named after Taras Shevchenko Luhansk region 912 1014 14318 11014 18 356 26193
28 | Dnipro State Agrarian and Economic University Dnipropetrovsk region 9519 10 577 13750 10 877 17 628 22 283
2 | Dnipro State Technical University i region 16 849 1871 24 338 " 3 20 3225
% _| Dnipro National University of Railway Transport named after Académl Dnipropetrovsk region 16 407 18229 23 698 ) 3 382 32259
31 | Dnipro National University named after Oles Honchar Dnipropetrovsk region 19 868 22078 28 698 zors 2 T2 3225
12 | Donbas State Machine-Building Academy Donetsk region 13524 18 027 18 535 18 027 25 045 35 148
13 | Donbas National Academy of Construction and Architecture Donetsk region 1“2 16 388 21280 P 7 m 38 14
34| Donetsk State University of " | Donetskregion 17610 19 567 25437 0 567 2en 8 148
35 | Donetsk National University of Ecanomics and Trade named after Myk Dnipropetrovsk region 17 803 23144 17 803 werz 3225
% _|Donetsk National University named after Vasyl Stus Vinnytsia region 20222 26 288 am nmm e
37 | Ivan Franko Dorohobytzian National University Lviv i 19192 24950 " 31 087 e
3 |Zhytomyr Ivan Franko State University Zhytomyr region 12127 15765 2127 021 2888
2 | Zhytomyr National University Zhytomyr region 10 352 13458 0 352 17254 28884
“_| Zaporizhzhia National University region 18 204 238685 e 203% a0
41 | vano-Frankivsk College of the Lviv National Agrarian University Ivano-Frankivsk region 13128 a 12 2188 2481
42 |Ivano-Frankivsk College of Physical Education of the National Universi| Ivano-Frankivsk region 26 451 = i 44648 28451
4| vano-Frankivsk National Technical University of Oil and Gas Ivana-Frankivsk region 15 770 20 501 18770 25283 28481
44 | Izmail State Humanitarian University ‘Odesa region 17 310 22503 7310 28850 27,
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the minimum fee for 1 year of contract study for full-time higher for the fee for 1 year of study unde
that an of higher set for for a full-time education visa, which a higher education
persons enrolled in 2020 to obtain a degree:
The name of the higher education institution (a Region (Autonomoty
ma | separate structural subdivision of the higher Republic of Crimee, BACHELOR
education institution including KyiV, | ;4108 BACHELOR MASTER
Sevastopol) |master's degree n medical, L
ipharmaceutical, veterinary -
fiekd)

4 _|Industrial College of the Ukrainian State Chemical and Techi Dnipropetrovsk region 12578 13972 - 13972 228 3225
#_|Kamianets-Podilskyi National Ui named after Ivan Ohienko 12712 14124 18 3682 1 B84 2018
47| Kyiv National of named after Vadym Hetman m. Kyiv 18 349 20 387 26 504 20387 nern a7
“_|Kyiv National Linguistic University m. Kyiv 16574 18 415 23940 w415 3 02 a3
4 |Kyiv National of Trade and m. Kyiv 19 398 21554 28 020 Fr) B a3
% |Kyiv National of C and m. Kyiv 15414 17126 22264 s 2854 aram
| ' _|Kyiv National University named after Taras Shevchenko m. Kyiv 28 051 31168 40 519 31 168 51947 473
| _|Kyiv National University of Culture and Arts m. Kylv 35591 39 546 47328 3 548 5910 47328
% |Kyiv National University of T and m. Kyiv 16017 17797 23136 1 rer B aram
% _|Kremenchug National Uni named after ilo Poltava 14291 15879 20 642 15879 20 404 2953
) Rih State P | Unive Dnipropetrovsk region 12713 14128 18 363 12 nsa 3228
L Rih College of the National Aviation Ui Dnipropetrovsk region 11666 12962 - 12962 21 e 3228
s Rih National Uni Dnii 11822 13136 17077 11% 21 80 1229
% _| Luhansk National Agrarian University Luhansk region 8364 9293 12 081 929 15 489 2619
% _| Lutsk National Technical University Volyn region 9 486 10 540 13702 10 540 17 508 26 080
% _| Ivan Bobersky Lviv State University of Physical Culture Lviv region_ 18712 20791 27 029 209 34 052 27813
o1 _| Lviv Institute of Economics and Tourism Lviv region 26 400 27813 27813 222 a1 037 27813
& _|Lviv National Agrarian University Lviv region 16616 18463 24001 e 20771 2780
% _|Lviv National University of Veterinary Medicine and Biotechnology| VIV region 12208 13561 17628 3 01 2601 e
% _|Lviv Ivan Franko National University Lviv region 13787 15319 19914 15319 28 531 27813
% | Flight Academy of the National Aviation University Kirovohrad Region 25 080 25 080 25 080 480 8373 25080
o 17254 19171 24922 win 31951 35 148
ol n 14 066 15 629 20 317 15629 26 048 31440
o 18 543 20 603 26 784 20 600 3439 20028
b 14 571 16 190 21047 16 190 26 983 29928
» 18975 21083 27 408 21 083 319 27608
Dnipropetrovsk region 18274 20 308 26 396 20 308 3841 3225
yiv 17 951 19 946 25929 19 048 120 aram
| 72| National Aerospace University "Kharkiv Aviation Institute named Kharkiv region 21007 23341 27243 B 30 002 21263
| ™ | Ped: c: ity named \omano m. Kyiv 19 763 21959 28 547 21959 26 508 473
|75 | National Technical University "Dnipro Polytechnic” | Dnipropetrovsk region 12 589 13988 18 184 13 088 213 3228
) Technical L “Kharkiv Polytechnic Institute” Kharkiv region 17817 19 796 25738 19 798 22 994 27260
| 77| National Transport University m. Kyiv 15 420 17133 2227 1713 28 558 47328
| _|National Uni "K) Aca m. Kyiv 16919 18799 24 438 " 7% 330 473
7 _|Odesa Maritime Academy National University Odesa region 23188 25764 27738 26 764 @0 217
% | Ostroh Academy National University Rivne region 16 098 17 887 23283 17 887 20812 26 901
#1  [National University "Poltava ic named after Yury Kondraty Poltava region 14761 16 401 21322 % 401 27 3% 2053
#2  [Chernihiv Collegium National University named after T.G. Shevchenk iv n 14165 15738 20 460 15738 220 24618
83 |Zaporhhla Polytechnic National University Zap region 10 746 11940 15522 1040 19 900 31400
| _* | Lviv Polytechnic National University Lviv region 20 453 22725 27813 2125 e 27813
% | Odesa Law Academy National University Odesa region 2773 27738 27738 2721 4 876 2717
| % | National University of Bioresources and Nature Ma of U m. Kyiv 17395 19328 25127 19 328 221 47328
&7 | National of Water and Nature Rivne region 12414 13793 17 931 179 2088 26901
# | National Uni of Shipbuilding named after adm. Makarov Mykolayiv region 14126 15698 20 404 15 698 1% 2002
# | National University of Physical and Sports of Ukraine m. Kyiv 22366 24 851 32 306 24 881 a4 )
%[ National of Food m. Kyiv 16077 17863 82 17 883 2m D
1| National University named after Yaroslav the Wise Kharkiv region 27243 27243 27243 %120 ©sn 726
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hmhhly—dmmhﬁ‘mm the fee for 1 year of study unde|
that an of higher can set for ammammm«uamm
A jpersons enrolled in 2020 to obtain a degree: set for persons enrolled in 2020
o Mnﬂmdﬂnmﬂmﬁo}i::nmh . blic of G by Azt
education institution including K¥IV, | y;nOR BACHELOR MASTER kel T e e P sl
cost indicative & Ky, ) b
Sevastopol) master's degree in medical, Ot 1k iocation of the higher educati
pharmaceutical. veterinary price price Inftitution for the previous calend
Sald) Yebe sccording to the State Statis]
@ | Nemyshaiv Agrotechnical College of the National University of Biorg Kyiv region 12345 123717 - e ez 33008
[~ & | Nizhyn Agr nical National University of Bioresoll Chernihiv region 3540 10 600 B 10 800 T 68T 20018
% | Mykola State Universi Chernihiv region 19721 21912 24 618 nen2 36 520 24618
[ = | “lhor Sikorsky K echnic Institute” . Kylv 23300 25890 3687 T T rr
% | Odesa State Academy of Construction and Architecture Odesa region 15258 16954 22 040 .o i s
97 | Odesa State Academy of Technical and Quality Odesa region 13508 15 009 19 512 15 008 28018 T
| Ddesa National Academy of Communication named after A.S. Popo| Odesa region 14454 16 060 20878 16 080 26 167 T
% | Odesa National Academy of Food Technologies Odesa region 2240 24922 27738 Mz 4183 )
'9 | Odessa State Agrarian University Odesa region 12816 14 240 18 512 14 240 ELE ]
101 | Odesa State Environmental University Odesa region 24074 26 748 27738 %748 44 881 )
%2 _| 0desa National of Odesa region 22801 25334 27738 2533 a2z 21T
"3 | Odessa National y Odesa region 12 845 14272 18 554 432 2787 T
'4_| Odessa National Palytechnic University Odesa region 18 143 20 159 28 207 018 33899 2
08 Odesa region 17 991 19 990 25 988 18 980 18 arrs
¢ _| Odessa Institute of Trade and Economics KNUTE Odesa region 778 27738 27738 45 087 75 161 T
1wr | Pereyaslav-Khm State gogical University named after Kyiv region 11538 12817 16 662 12817 21 302 33008
we | South Ukrainian National | named after K.D. Odesa region 18777 17 830 22709 1753 B7 e
1o | Podilsk State Agrarian and Technical University Khmel [t 14274 15 860 20 618 15 860 26 40 26018
110_| Podilsk special educational and rehabilitation socio-economic :nII!F Khmelnytskyi region 11180 12422 - ) 20 103 6018
111 Poltava State Agrarian Academy Poltava region 10 462 11624 15112 11624 19314 2053
'12_| Poltava National P | University named after V.G. Korol Poltava region 15413 17128 22263 [ 2002 203
113 | Azov State Technical University Donetsk region 15379 17 088 2218 17 088 28 am0 38 148
114 | Dnipro State Academy of Physical and Sports Dnipropetrovsk ﬂi_oﬂ 32216 32 283 32283 a8 TS 50 64 1225
18 Rivne region 15037 16 708 nm 16 708 27 a7 26501
116 | Rivne College of the National University of Bioresources and Naturd Rivne region 13671 15190 - 15 180 2318 26901
'17_| Sumy State Pedagogical University named after A.S. Makarenko Sumy region 16332 17 036 22 146 17 038 28 33 1Y
118 | Sumy State University Sumy region 11156 12395 16114 1238 20 6% w137
118 | Sumy National Agrarian University Sumy region 10 662 11 846 15 400 11 848 T nrw
120 | East European National University named after Lesya Ukrainka Volyn region 12783 14 204 18 465 14 204 nen 20m
121 | Eastern Ukrainian National University named after Volody Dahl Luhansk region 15 367 17074 22196 17074 28 457 26190
122_| Tavria National University named after V.I. Vernadskyi region 12583 13848 18133 13 048 23247 31440
123 Ternopil National Technical University named after van Pulyu m. Kyiv 10877 12 086 18712 12 088 2014 ar3as
124 Ternopil National Ped: | University named after Ternopil Region 15728 17476 2719 1747 20128 24825
128 Dam Mng.,E Tavri State EISHH unmg Ternopil Region 14 560 16178 2100 16178 26 963 24828
128 Ternopil Region 10 843 12 047 15 662 12 047 200m 24828
127 | Technical College of the National University of Water Management| Rivne region 6069 6743 = 8143 128 26901
128 Uzhhorod Trade and Economic Institute of KNUTE Transcarpathian region| 27 808 27 608 27 608 kil 75 882 27 808
128 Ukrainian Academy of Printi Lviv region 16 645 18 434 24 043 18 454 20824 27813
10 Engineering and Pedagogical demy Kharkiv region 19421 2157 27 243 nsm 35 068 ]
31 Ukrainian State University of Rai Trans) Kharkiv region 12876 14 307 18 589 14 307 2848 20
112 | Uman State Pedagogical University named after Pavio Tychyna Cherkasy region 11815 13128 17 066 1312 21830 2514
133" Uman National University of Horticulture Cherkasy region 10 358 11508 14961 11508 9 181 514
134 | University of Customs and Finance Dnipropetrovsk region| 21082 23435 30 466 n4x 0% 2225
135 | Kharkiv State Academy of Physical Culture Kharkiv region 21398 277s 27243 ams 38625 m2aa
136 | Kharkiv State Zooveterinary Academy Kharkiv region 12996 14 440 18772 14 440 24 087 24
137 | Kharkiv State University of Food and Trade Kharkiv region 18 506 20 562 26T T am FFT)
"3 | Kharkiv National Automobile and Road University Kharkiv region 13480 14833 18 413 uam Aem 724
the minimum fee for 1 year of contract study for full-time higher the fee for 1 year of study unde|
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- Siairate S M oF the Mohar Republic of Crimea, BACHELOR
education institution including Kyiv, | y;ni0R BACHELOR MASTER
Sevastopol) master's degree in medical,
[pharmaceutical, veterinary
fieid)
139 | Kharkiv National Agrarian University named after V.V. Dokuchaeva Kharkiv region 22 080 24 489 27243 244 0816 2726
140 | Semyon Kuznets Kharkiv National University of Economics Kharkiv region 17 704 19671 25872 "ern 2res 27263
141 | Kharkiv National Pedagogical University named after H.S. Frying pans Kharkiv region 17 608 19 565 25434 19 565 2 08 2728
Kharkiv National Technical of named after Petr{ Kharkiv region 14939 16 599 21579 16 59 27 668 2728
"4 | Kharkiv National University of Construction and Architecture Kharkiv region 17382 19280 25 065 " 2134 7243
144 | Kharkiv National University named after N.V. Karazin Kharkiv region 16 454 18 283 23767 289 2040 2720
145 | Kharkiv National University of Urban Economy named after O.M. Bek Kharkiv region 11853 13170 17121 1310 219% 74
146 | Kharkiv National University of Radio Kharkiv region 13745 15272 19854 wan 248 27283
47| Kharkiv Trade and Economic Institute KNTEU Kharkiv region 2728 27283 27243 bl 88712 27263
148 | Kherson State Maritime Academ Kherson region 11880 13 200 17 160 13200 22 000 24 881
'8 _| Kherson State Agrarian University Kherson region 12319 13788 17 881 13758 22025 24 861
150 _| Kherson State University Kherson region 16678 18531 24 090 18531 % 888 24801
151 | Kherson National Technical University Kherson region 16474 18 305 2379% 18 308 20 508 24 561
| _'%2_| Khmelnytskyi National University Kherson region 12m um 1840 il new 26016
%3 _| Central Ukrainian State Pedagogical University named after Volox Kirovohrad Region 13847 15 385 20 001 15388 25 642 25080
'54_| Central Ukrainian National Technical University Kirovohrad Region 13 s 19178 urs 2408 25 000
155 | Cherkasy State Technical University Cherkasy region 13 805 15339 19 941 1539 25 506 2514
1%¢_| Chernivtsi Trade and Institute KNTEU Cherkasy region 14 369 15 966 20 756 15 068 26 610 251
157 | Chernivtsi National University named after Yury Fedkovich Chernivtsi region 10 828 12031 15 641 12031 20 052 24198
1s¢ | Cherkasy National University named after Bohdan Khmelnytskyi Chernivtsi region 21 460 23844 24198 23844 2 740 24108
156 | Chernihiv National Technological University Chernihiv region 14413 16014 20818 %014 20 090 24618
160 _| Petro Mohyla Black Sea National Mykolayiv region 15 236 16 22 008 16 929 28215 20628
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of higher education, which is obtained on a full-time or dual basis.
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