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Abstract

This study explores the development of decision-making methods for indicative planning within higher
education institutions (HEIs). In the context of globalization and digital transformation, the ability to make
informed management decisions is crucial for the success of HEIs. The rescarch focuses on creating a system that
improves decision quality by employing indicative planning and systemic-cognitive analysis. Indicative planning
allows for the systematic organization of decisions by forecasting outcomes and optimizing strategies. Systemic-
cognitive analysis provides a comprehensive tool for modeling complex decision-making processes, enhancing
the transparency and effectiveness of management. The study identifies both strengths and limitations of these
methods, suggesting improvements such as the integration of machine learning to enhance adaptability. The
proposed approach aims to create a flexible, adaptive decision support system that can rapidly respond to changes
in the educational environment, ultimately contributing to more efficient and effective management in HEIs.

Keywords: Decision-Making, Indicative Planning, Higher Education Institutions (HEIs), Systemic-
Cognitive Analysis.
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Anjarna

Byx 3eprrey xorapsl oky opsmaapsiHAarsl (JKOO) MHAMKATHBTIK KOCTApiay YINIH IIEIiM KadbLiiay
omicTepiH o3ipacyre apHamFaH. [ mobamm3amus xoue MHQPPIBIK TpaHCHOpMALHA >KaFIaibHAa OaCKapyIIBLTBIK
memiMaepai aypeic Kaopmimay JKOO-HBIH COTTIMrT YIIiH MaHB3ABI (akTOp OONBIN TAOBUIAABL 3EPTTEY
HHIWKATHBTIK KOCHAPJAY JKOHC JKYHCTi-KOTHHTHBTIK TANAAY ApKbLIbBI MICTHIMACPAIH CAMACHIH KAKCAPTATHIH
JKYHEHI KypyFa OarbITTanfaH. MHAMKATHBTIK >KOCmapiay HIemiM KaObUIAay MPOIECIH JKYHENEI, HOTIKEICpAi
00DKay MKOHC CTPATCTHSIAPABI OHTANHIAHABIPY APKBUIBI iCKe achIpamsl. JKyiemi-KOTHHTHBTIK Tanaay IICIIiM
KaOBLIIAy MPOLCCTSPiH MOACIACYTE APHAIFAH KCIICH KYPAIIbl KAMTAMACHI3 €Til, 0aCKAPYIbIH THIMILTITI MCH
ANKBIHABIFBIH APTTHIPAIbL. 3epTTeyAc Oy OmICTEPAiH apTHIKIIBUIBIKTAPHI MEH INEKTCYJCpl AHBIKTAIIBIIL,
MAIIMHAJNBIK OKBITY OMICTCPIH CHII3Y CHAKTHI SKAKCAPTYIAp YCHIHBUFAH. ¥ CHIHBUIFAH TOCII OimiM Oepy
OpPTACBHIHIAFBI ©3TCPICTCPIE TE3 >Kayam OCpe ajaThIH HKCML >KOHE OcHiMae/rim memiM KaObliaay >KyHeCiH
Kypy¥a OarbIrTanraH, Oyt akelp coHbHAa XKOO-mapaa tuiMai 0acKapy sl KAMTaMachI3 €TE.

Kint ce3zngep: memiM KabpUaay, WHANKATHBTI KOcmapiay, sKorapsl oKy opbHAapsl (JKOO), xyiemik-
KOTHHTHBTI TAJIAAY.
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AHHOTAHSA

JlaHHOE WCCIEIOBAHME IOCBAIIECHO Pa3pabOTKE METOJO0B HPUHATHS PEIICHUH A HHIUKATHBHOTO
IJIAHUPOBAHHA B BHICIHX YUcOHBIX 3aBeacHmaXx (BVY3ax). B ycmoBmax rhaobammsammu W uudpoBoit
TparC(HOPMALHH CIIOCOOHOCTh MPHHAMATH OOOCHOBAHHBIC YIPABICHUCCKUC PCIICHHA CTAHOBHTCA KIFOUCBBIM
(axTopom ycmexa BY30s. MccienoBaHue HAMMPABIICHO HA CO3AAHAC CHCTCMBI, YIVIINAOIICH KAUCCTBO PCIICHHH,
NOCPEACTBOM MPUMCHCHUA HHAUKATHBHOTO ITNIAHUPOBAHUA U CUCTCMHO-KOTHUTHBHOT'O AHAJIN3A. HHZ[HKaTI/IBHOG
IUITAHUPOBAHUE TMO3BOJIIET CHCTEMATH3HPOBATH IIPOIECC TPHHATHSI PEIICHUH, MPOTHOZHPYS PE3yJIBTATHl H
ONTHMH3HPYS CTPATCTHH. CHCTEMHO-KOTHHTHBHBIA AHAJIH3 IpeaoCTaBILICT KOMILJICKCHBIH HHCTPYMCHT IJIA
MOJCTUPOBAHUA CJIOKHBIX TPOLCCCOB MPUHATHSA PCHICHHH, MHOBBIIAA NPO3PAavHOCTh H 3()(PESKTHBHOCTD
yrpasieHms1. B paboTe BRIACIAIOTCS KaK CHIIBHBIE CTOPOHBI 3THX METO0B, TAK M X OTPAHHYICHL, IPEAIAraroTCs
YIyYIICHUA, TAKHC KAK HWHTICTpAOHA MCTOAOB MAIIWMHHOIO o6yquI/1;1 JJI1 TOBBIIICHHUA AAANITHBHOCTH.
[peamaraemsrii MOAX0 HAMIPABJICH HA CO3TaHUE THOKOH aAaNTHBHON CHCTEMBI TIOAACPKKY IIPUHSATHS PCIICHUH,
CHOCOOHOH OBICTPO pearmpoBaTh HA W3MCHEHHSI B 0OPA30BATEILHOM CPEZe, YTO B MTOTE CIOCOOCTBYeT Oolee
3¢ pexTHBHOMY yIpaBicHHIO B BY3ax.

Kmouesnie cioBa: [IpusATHE pEIICHUN, WHIMKATHBHOC IUIAHMPOBAHUC, BHICIINE YUCOHBIC 3aBEICHMUS
(BY381), CHCTEMHO-KOTHUTHBHBIH aHAA3.

Introduction

In today's environment, when educational institutions face many challenges related to
globalization and digital transformation, making informed and effective management decisions
becomes a key factor in the successful functioning of HEIs. In this regard, the introduction of
methods that allow systematizing and optimizing the data-driven decision-making process is of
particular importance.

The aim of this study is to develop and implement an indicative planning system aimed
at improving the quality of management decisions in educational institutions. The main
objectives are to analyses the existing methods of decision support, to develop a model of
indicative management, and to assess its effectiveness in the context of a specific educational
institution.

The relevance of this work is determined by the need to improve the quality of
management decisions in conditions of high dynamics of the external environment and growing
complexity of educational processes. The novelty of the research lies in the application of
system-cognitive analysis approaches to create a model that can support the decision-making
process at different levels of university management.

Research results

Forecasting. An indicative plan serves as a forecast tool, aiding economic entities,
including educational institutions, in developing their own strategies based on future
projections provided by government and scientific organizations. Modern research [1-11]
explores educational quality, fostering professional forecasting among university students, and
strategic management in education. Forecasting is crucial in planning, as it minimizes risk and
uncertainty in decision-making by setting guiding indicators that define the system's sustainable
functioning and development [12], «the quality of which is largely determined by the
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composition, completeness and representativeness of the indicator system. The apparatus of
system-cognitive analysis ensures the universality of indicative planning procedures through
multivariant situational analysis; various forms of obtaining and presenting information» [13],
«aggregated accounting of the influence of exogenous/endogenous factors on the institutional
structures of education.

Considering the HEI as a representative of the institutional structure of education, it
should be noted that the planned solution, as a subject of indicative planning, assumes two
groups of characteristics:

desired HEI states (indicators);,

ways to achieve these states (reactions - parameters of control actions aimed at achieving
the indicators).

Cognitive modelling of problems of weakly structured complex systems, declaring the
principle of interdisciplinarity, assumes a unified system of models, methods (including
statistical methods) and information technologies from different branches of knowledge to
solve a number of problems (including object identification, forecasting)» [13].

Cognitive modelling. The system paradigm declares education as a complex socio-
economic, organizational, active, «dynamic system that provides information exchange
between individuals, various forms of their associations and the world community as a whole.
Being a system that unites institutional structures (preschool educational institutions, schools,
universities, additional/postgraduate education, etc.), education itself is a subsystem/element of
a higher-order system - society as a whole.

So, education is complex:

- isidentified by goals, functions and outcomes that are self-consistent according to the
goals, objectives and standards of a particular society, i.e. education is subjectively constructed
and is a managed process;

- actively influences the development and stability of institutional structures,

- 1.e. is considered in the context of objectively existing reality.

Thus, the solution of education problems (education management) occurs not only at the
level of the educational system itself, but also is a component of the state policy» [14].

«The instrument of state indirect regulation of the functioning and development of the
educational system is indicative management» [15].

The methodology of multidimensionality and the fractal structure of the educational
system views indicative management as a tool for the state's indirect regulation of education.
This approach helps coordinate actions between public authorities and educational institutions,
aiming to promote sustainable development and improve education quality [16}

It is the recommendatory nature of the indicative plan (vertically integrated system of
hierarchy of management levels) that allows the formation of development plans by the lower
levels of the hierarchy of institutional structures.

The methodology of indicative planning in the field of education is characterized by a
number of features: unevenness of information and communication processes; objectively
delayed nature of management; inertia and weak controllability as a result of non-linear
development due to innovations, weak stability as a consequence of unstable trends in the
development of educational services market needs; uncertainty in the description of facts and
events of educational processes and many others [17].

The apparatus of system-cognitive analysis provides universality of indicative planning
procedures by means of:

— multivariate situational analysis;
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— different forms of obtaining and presenting information;

- aggregate accounting of the influence of exogenous/endogenous factors on the
institutional structures of education.

The result of systemic cognitive analysis is knowledge:

— the consistency of the envisaged objectives (set of problems to be solved);

- the existence of possible control actions (measures), the implementation of which
allows, in principle, to achieve all the intended objectives.

The analytical technology of cognitive modelling is based on cognitive (cognitive-
targeted) structuring of knowledge about the object and its external environment, and the object
and the external environment are distinguished «vaguely» [18].

Expert evaluations. Modern research offers various approaches to the formation of the
system of enterprise performance indicators.

Many of the techniques designed for financial organizations focus on financial analysis.
Works like [20, 21] review methods for developing indicator systems, such as A V. Pismarov's
method and the balanced scorecard «MAG CONSULTING» [23]. These methods offer
advantages like combining financial and non-financial indicators, linking efficiency to strategy,
and providing a comprehensive view of activities. However, they also have drawbacks:
insufficient cause-effect analysis, poor indicator balancing, and weak strategy alignment. Due
to these limitations and their economic efficiency focus, these methods aren't ideal for
developing indicators for HEIs.

HEI efficiency requires more than financial metrics, educational, scientific, and
international activity indicators are essential. Early studies [24] analyzed balanced scorecards
across universities but didn't detail development methods. Some research [25] extended
traditional indicators by considering stakeholder management benefits, while others [26]
highlighted common strategic planning flaws, such as missing quantitative indicators. Papers
like [27] introduced economic models considering strategic goal achievements, while [28] and
[29] developed new indices for comparing innovation and benchmarking job satisfaction across
sectors.

At the University of Cienfuegos, a methodology [30] for aligning strategy with
management was applied. Subsequent studies [31] discussed information systems for
controlling university activities, focusing on indicators aligned with indicative plans,
formalization, and analytics design. These indicators serve as inputs for systems like
«Indicative Planning» [32].

The entropy approach has been considered in works on decision making [33-37],
resource utilization in higher education [38], curriculum improvement [39], university faculty
evaluation [30], and information literacy assessment [41].

Let us consider the functioning of socio-economic system on the example of a higher
education institution. Let us position the monitoring of the indicative plan as a process for which
it is necessary to calculate quantitative characteristics of information. These characteristics can
be reflected in the entropy estimation of the set of documents required for monitoring and
determined by the amount of information that supports management decision making [42].
Indicative management implies monitoring of indicative indicators; comparison of forecast data
and target indicators; evaluation and selection of the most successful development alternatives
and effective decision-making options [43].

To effectively implement indicative management, it is essential to establish a robust
system that can handle the complexities of the socio-economic environment in higher education
institutions. This system must be capable of dynamically processing and analyzing vast



M. Ko3bi0aes ateingarel CKY Xa6apumbics /
208 BectHuk CKY umenu M. Ko3bi6aesa. Ne 4 (64). 2024

amounts of data to provide meaningful insights, thus supporting the decision-making process.
The system's design should facilitate the continuous evaluation of development strategies,
ensuring alignment with long-term institutional goals.

By the nature of interaction with the user this system belongs to the type of passive
systems, i.e. helping in the decision-making process, but not putting forward specific solutions.
By the way of support, the developed system is model-oriented, as well as aimed at processing
unstructured information and perform dynamic modelling of processes. By the sphere of use
SPPR is desktop, to ensure the work of senior managers, providing a strategic level of
management. The development of management decisions at this level should take into account
the dynamics of the implementation of decisions, as the results of decisions are manifested in
significant time intervals.

The software The creation of decision support systems, in the classical form, includes
four main components: mathematical models and analytical tools, databases, user interface and
network. The architecture of the developed DSS follows a traditional approach, with the
analytical tools block as the main component. In the context of indicative management, this
block is designed to present information clearly, cost-effectively, and to facilitate user
interaction with the system. It ensures efficient analysis, processing, and utilization of
information to support decision-making.

The main requirements for the functionality of decision support software:

- providing input, storage, actualization of information received from both external and
internal environments of the system;

- structuring of information through the creation of a database;

- integration with the organization’s existing information system.

- The key programmer modules of the indicative management decision support system
are:

- module of support of the process of formation of the indicative plan indicator system;

- module of decision-making support by means of modelling the variant of the indicative
plan;

- module of assessment of the effectiveness of the developed decisions on indicative
planning.

Discussion

The study considers the methods of indicative planning and system-cognitive analysis for
creating decision support systems in educational institutions. These methods play a key role in
structuring and improving management processes. Let us consider them in more detail.

Indicative planning.

Optimizing decision-making: Indicative planning helps to systematize management
decisions, allowing managers to assess the consequences of different scenarios in advance and
choose the most optimal strategies.

Building predictive systems: This method supports the development of systems capable
of predicting the outcomes of management decisions, which reduces risk and improves the
quality of management of educational institutions.

Simplifying processes: Introducing indicative planning helps automate decision-making
processes, which reduces the burden on managers and minimizes the impact of the human
factor. Weaknesses:

Lack of adaptability: Despite its advantages, indicative planning may not be flexible
enough in environments that require immediate decision-making. This limits its applicability
in situations of high uncertainty.
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Data dependency: The effectiveness of indicative planning depends directly on the quality
and completeness of the input data. Insufficiently accurate data can lead to wrong decisions.

Suggestions for improvement:

Integrating machine learning techniques to improve adaptability and create predictive
models that can learn from new data and adapt quickly to change.

Developing more flexible decision support systems that can combine elements of
indicative planning with other approaches to improve the speed and accuracy of management
actions.

Systemic cognitive analysis.

Integrated Decision Support: Systems Cognitive Analysis provides a comprehensive tool
for modelling complex decision-making processes, helping managers to consider multiple
factors and their interactions.

Cognitive systems development: This method facilitates the creation of cognitive models
that can be used in information systems to support decision-making. Such models make it
possible to predict the consequences of different management decisions and identify the most
effective strategies.

Interpretability of complex data: The cognitive maps generated by this approach visualise
the relationships between different parameters, making the decision-making process more
transparent and informed.

Weaknesses:

High complexity: Systems cognitive analysis requires a significant intellectual and
resource investment. Creating and interpreting cognitive models can be challenging for those
without specialized knowledge.

Limited adaptability: Although cognitive models aid in decision making, their rigid
structure can limit flexibility in situations that require rapid changes in approaches or model
updates.

Suggestions for improvement:

Adopt adaptive cognitive systems that can automatically update based on new data and
provide more flexible recommendations for decision-making.

Developing interfaces and training programmers to facilitate the use of cognitive models
to make the method more accessible and understandable to a wide range of managers.

Conclusion

The approaches applied in the study significantly contribute to improving the decision-
making process in the management of educational institutions. Indicative planning and systemic
cognitive analysis not only structure the decision-making process, but also support the
development of systems capable of predicting and optimizing the results of management
actions.

To maximize their effectiveness, these methods can be integrated into flexible and
adaptive decision support systems that consider the dynamism of the educational environment
and allow for rapid response to change. In the future, it is important to consider the application
of new technologies, such as artificial intelligence and machine learning, to create more
advanced management decision support systems.
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