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SUMMARY

Volivach A.P.Improving the regulatory framework for assessing the quality of
educational programs of higher education institutioridanuscript.

The thesis is devoted to the solution of an important scientific and practical
task on improving theegulatory framework for assessing the quality of educational
programs of higher education institutions. The application of the developed
mechanisms and tools allows improvement of the regulatory framework of the
educational program and the educationatpss in which it operates for the internal
quality system through the use of nudtiteria principles, methods, and approaches,
taking into account the fleeting requirements of stakehold&d international
standards.

Based on the DSTIS09001,DSTU ISO 31010 requirements, the scheme of
the educational process has been improved and the classification of risks has bet
built using the hierarchy method. The application of this classification allows
identifying the risk of the educational program and etlanal process within which
it operates.

It has been proved that in order to improve the regulatory framework for
assessing the quality of the educational program and the educational process, it
expedient to use muitriteria methods.

The paper conaicts three multifactor models: a tievel qualimetric model
for the transition of qualitative characteristics into quantitative ones, which allows
determining the optimal educational program level under study; a regression-model
to assess the qualitgvel of the educational program and the certificate validity; a
mathematical model to predict the probability of the competence loss risk from
reducing the requirements for the quality of educational services, based oR a risk
oriented approach and shoetrm requirements of stakeholders.

The practical implementation of the research results is a set of normative
documents, a software package "ZVO Experts" and an electronic catalog of risks

based on the relational database and search and informatidioriuegaplication.
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The results of the research have been tested and implemented in the form c
methods, algorithms, a computer program, and regulations in higher educatior
institutions of the Ministry of Education and Science of Ukraine.

The following new <ientific results have been obtained in the thesis:

For the first time:

1. A multilevel qualimetric model has been developed to assess the quality
indicators of the educational program based on nine universal criteria, a system c
unit indicators, and thprinciples of sufficiency and balance. This allows improving
the regulatory framework for assessing the quality of educational activities of higher
education institutions, through the use of maitteria methods.

2. The mathematical model of tipgobability of competency loss risk from
reducing the requirements for the quality of educational services, based on the
relationship of structural components of educational programs, which allows
identifying their strengths and weaknesses.

3. A method ofrisk assessment of the educational program has been proposec
based on the joint application of the requirements of "Standards and Guidelines fo
Quality Assurance in the European Higher Education Area (ESG)", standards,
DSTUISO 21001, DSTUSO 31010, andprinciples of total quality management.
This allows structuring risks by groups, identifying negative factors, and assessing
the level of their impact on the quality of the educational program.

The following issues have been improved:

The system of educatal programs quality assessment by applying- non
classical cluster analysis by tharlean method, which allows determining the results
reliability level and choosing the principles, methods, and approaches for
transforming qualitative characteristics imfwantitative ones.

The introduction substantiates the relevance of the research, the possibility,
and the feasibility of improving the regulatory framework for assessing the quality of
the educational program and the educational process in which it operates. Multi
criteria methods, principk, and approaches have been used for this purpose.

The main scientific and practical results obtained in the thesis have beer
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presented. The structure and volume of the thesis have been determined.

Thefirst section provides a critical analysis of staics, literature, regulations,
and legislation in the higher education area.

The analysis showed that the regulations are aimed at creating a common are
of competitive European Higher Education Area. However, improving the reliability
of the educational pgram quality assessment and the educational process within
which it operates requires the improvement of regulatory support. In particular, the
use of a riskased approach, the requirements of D3$309001,
DSTUISO 21001, DSTUISO 31010, and mukcriteria methods, principles, and
approaches.

It has been proved that the Regulation according to which NAQA conducts
accreditation of educational programs and checks the quality of HEI educational
activities does not allow to reliably assess the level ofr thecreditation. This is
because this document provides the evaluation of educational activities only based ¢
gualitative characteristics, which, as practical experience proves, are not perfect.

The research found that to assess the quality of educatmtiglties, in
particular risks, the Cabinet of Ministers of Ukraine adopted a Resolution approving
the criteria for determining the degree of risk from economic activity in higher
education. In this case, this document provides for both qualitative iarditqtive
evaluation of criteria.

According to the results of the comparative analysis of the requirements of
DSTUISO9001 and DSTUISO?21001 standards, it was established that
DSTUISO 21001 is more suitable for educational institutionsparticular, in terms
of risk assessment and their impact on the quality of the educational program
However, the implementation of this standard in educational institutions requires the
development of appropriate tools.

The research has shown that the cieb application of the requirements of
the above standards, TQM principles, and-gsknted approach can improve the
scheme of the educational process in the relevant educational program. In particula

in terms of risk identification. However, in pram, this requires the development of
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special procedures for the identification and quantification of risks according to the
requirements oDSTU ISO 31010.

Thus, the results of the research prove that in order to improve the regulatory
framework for asseing the quality of educational programs and the educational
process in which it operates, it is necessary to develop and implement mechanisn
and tools for their muklcriteria evaluation.

The secondsection presents the results of research related tetredopment
of mathematical models for assessing the quality of educational programs of highe
education institutions. It has been proved that effective tools for their construction are
multicriteria methods that allow assessing the completeness arullitglz data.

To build a mathematical model for quantitative assessment of the educationa
program quality, the initial data have been selected and substantiated. It has bee
proved that for a more accurate assessment of the educational program gigality i
necessary to use not only qualitative assessment but also quantitative. To translate t
gualitative characteristics into quantitative ones, it has been proposed to use
descriptive scale, which includes a uniform distribution of scores in the fanmge
to 5 in increments of 1.25.

To increase the accuracy and reliability of assessing the level of educationa
program quality and the validity of the certificate, it has been proposed to use &
mathematical apparatus in the form of a regression modd.allows you to more
accurately and reliably assess the quality of the educational program, determine th
level and validity of its certificate.

To determine the level of perfection of the educational program, a system of
unit indicators and a qualimeatrmodel have been developed, based on the method of
introducing metrics in the space of objective functions. This approach allows
obtaining a formalized procedure for determining a generalized indicator that has ¢
clear geometric interpretation. In the eas inequality of indicators, multipliers of
their weights are added, which correspond to the significance of these indicators.

Thus, in the second section, the principles, methods, and approaches to th

construction of mathematical models have been t®eleand substantiated, allowing
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the increase of reliability level of the educational program quality assessment anc
improve the regulatory support of educational activities of higher education
institutions.

In the third section, it has been proved that agsess the risks of the
educational process of HEI it is recommended to use the PEST and -8Waly§is
methods, recommended by tBSTUISO 21001, DSTUISO 31010 standards and
risk-oriented approach.

With the help of PEST and SW@&anhalysis, the factors thdetermine the risks
of the external and internal environment have been summarized and the significanc
of their impact on the educational activities of the HEI has been determined. For this
purpose, the classification of risks has been developed to dpplynethod of
hierarchy and requirements DETU ISO 31010. This approach allows systematizing
risks on certain grounds and builds an electronic catalog based on them.

According to the requirements DSTUISO9001,DSTUISO 21001 the main
result of any etivity, including education is the production of competitive products
(in our case, it is the production of a competent specialist). However, there are som
risks involved. To determine the probability of risk of losing competency from
reducing the requements for the quality of educational services, a regression model
has been developed.

Thus, the third section selects, substantiates, and proposes mechanisms a
tools to determine the probability of risks of educational activities of HEIs, in
particularthe risk of losing competency from reducing requirements to the quality of
educational services as the main product of higher education.

In thefourth section, the experimental research has been conducted to test the
hypothesis of the feasibility of usinguantitative evaluation of HEI educational
programs on a nominal scale. Thankans method has been used to verify the
effectiveness and reliability of the quantitative multicriteria assessment of the quality
levels of educational programs.

The analysis othe obtained results showed that when dividing 65 educational

programs into four clusters, the 1st cluster included 23 EPs, three of them have th
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exemplary accreditation level, 1 EP has a deferred level, and 19 EPs are jus
accredited; the 2nd clustercindes 13 EPs, which have deferred accreditation level,
the 3rd cluster includes 13 EPs, among which 1 EP has an exemplary level and 1
EPs are accredited; the 4th cluster included 16 EPs, 9 EPs were deferred and 7 E
were rejected. These results showt tih@ use of assessment in the nominal scale of
the level of the educational program is not sufficient and has a fairly large subjective
error. Therefore, the next step of the study was to test the hypothesis within which, ir
order to obtain a reliable assment, you need to use both qualitative and
guantitative assessment.

The efficiency of the twdevel qualimetric model in real conditions has been
experimentally tested in Kyiv National University of Technologies and Design. The
research involved 5 eduaanal programs of the second master's level of higher
education.

To increase the reliability of the assessment of qualitative and gquantitative
characteristics of the EP, four scales have been developed. This allowed using tr
expert method to more accuBt determine the value of each unit indicator. In this
case, their weight was determined using a computer program by pairwise comparisot
Thus, a data matrix has been obtained to calculate the generalized indicators. Tt
level of the educational progranenpection has been determined by the results of
generalized indicators, taking into account the weights of 9 criteria.

According to the results of experimental verification of the model of assessing
the probability of risk of losing competence from redgcihe requirements for the
educational services quality, the indicators that have the greatest impact on th
formation of specialist have been identified, including compliance with the level of
applicants; the level of considering the requirements of #erl market and
stakeholders and the compliance of the educational process with the declare
organizational and methodological requirements of the educational program.

Thus, in the fourth section, it has been experimentally proved that the
assessment of ¢hquality of functioning of HEI educational programs should be

carried out by multcriteria methods. In this case, to increase the level of reliability it
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IS necessary to apply both qualitative and quantitative evaluation methods.

The fifth section proviés practical recommendations for improving the
regulatory framework for assessing the quality of the educational program and the
educational process within which it operates through the use of mechanisms and too
developed in the thesis.

A stepby-step algorithm for assessing the risks of the educational process
according to the requirements &STUISO 21001, DSTUISO 31010 has been
developed. The application of this algorithm allows reproducing the process of
assessing the risks of theueational process at all stages of its life cycle and to
develop and implement organizational and technical measures to reduce them.

Methodological recommendations for the use of the computer program
¢cSoftware comple& ZVO Experts” have been developed.eTjprogram is written in
the PHP (Hypertext Preprocessor) programming language, using the Larave
framework. The software application used an HTML hypertext processor and
cascading CSS style sheets. The development of this software package is based ol
sydem of professionally oriented criteria that take into account the requirements of
DSTUISO21001 and reflect the specifics of educational activities of higher
education institutions and licensing requirements of the Ministry of Education and
Science of Ukaine. In particular, during the formation of the expert group the
following criteria have been taken into account: appropriate qualification in the field
of knowledge and specialty K1 (scientific degred K1.1 and academic titlé
K1.2); work experiencé K2; availability of publications in the field of evaluatien
K3 (articles in local sourcésK3.1, Scopus / Web of Science Core Collection (WOS)

I K3.2, articles in foreign sourcésK3.3, textbooks/manuals/monograpgh&3. 4);
participation in expergroupsi K4. This allows you to reasonably form an expert
group depending on the type of work performed and increase the reliability of the
results. This enables the reasonable formation of an expert group depending on tt
type of work performed and incr&es the reliability of the results.

The program has been tested in real conditions of KNUTD during theoretical

and experimental researches. In particular, the program formed expert groups t
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assess the system of unit quality indicators, which are the basis of-levelo
qualimetric model, md quantitative data were obtained when building a model to
determine the probability of risk of losing competence from reducing quality
requirements for educational services.

An electronic catalog has been developed to promptly address issues related 1
the development and implementation of organizational and technical measures t
reduce them.

This catalog is based on the requirements DSTUISO21001,
DSTUIS0O 31010 in the form of a relational database. The catalog is based on the
Analytic hierarchy proess, the tree of goals, identification, and classification of risks.

The main function of the catalog is an information retrieval function, which has
a logical structure and allows you to obtain the necessary information about the risks

The use of this ¢alog allows quick identifying of the educational components
risks, such as the educational process, the educational program and improves tt
regulatory support of educational activities of higher education institutions.

Thus, the fifth section provides igelines to increase the level of assessment
of educational activities of higher education institutions, timely develop and
implement organizational and technical measures to reduce the negative impact c
risks and thus increase the competitiveness of bigtner education institutions and
their future graduates who will meet the fleeting demands of the labor market anc
stakeholders.

Key words: multicriteria evaluation, requirements of international standards,
probability of risk, computer program, regulatdramework, mathematical model,

educational program, educational process, level of perfection, level of quality.
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o dL dzOyJ dzdzw ' BO B dz2' 3O dzr dzts  Cogyisdgcico’ v
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Xg = 0,393329*(% i 3,8024),
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fmax = 4.14 far no Y = 8.282 Qaxrop no 2 - X4
?Mn?= 1.32 2nin = 1. Har = 8.218526

z18=3.185263
z11=3.315789
z12-3.526316
z13=3.736842
z14=3.947368
z15=4.157895
z16=4.368421
z17=4.576947
X6 z18=4.78947%4
z19=5.

Ynin&Xnin&Znin  Xnin = 1 Xmax= 5 Bar no X= 8.2

[ dfm.ieXdd Mdd?2 of o.M tedlsjt' o

Ymax = 4.77 far no ¥ = 8.4889 Gaxrop no 2 - Xb
Ynin; 8.681 Znin = 1. flar = 8.218526
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213=3.736842
2z14=3.947368
215=4.157895
2z16=4.368421
2z17=4.578947
218=4.789974
219=5.
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nindXnindZnin  Xnin = 1 Xmax= 5 Bar no X= 8.2
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