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PARAMETERS OF MONITORING THE COMPETITIVENESS
OF HIGHER EDUCATION INSTITUTIONS

Abstract. Six critical parameters of the competitiveness of a higher education institution were formed:
scientific research and practical development, stability in the educational service market, adaptability to
changes, cooperation and participation in alliances, projects, clusters, the level of competence of
scientific and pedagogical employees, assessment of the financial condition of the higher education
institution education. It includes the university's financial capacity for development and financial
accessibility, i.e. providing the opportunity to study for students of different groups, inclusive education,
etc. The formed list differs from the traditional one in that it allows consideration of both classical and
specialized higher education institutions in the evaluation, regardless of the field of activity. It was
determined that to analyze competitiveness, it is necessary to use methods based on pairwise comparison.
Since the methods of assessing these parameters are different, one of the methods that can be suitable for
assessing competitiveness is the DEA method. It was found that the interpretation of DEA results,
considering the modifications of the optimization task of assessing the competitiveness of higher
education institutions, still needs to be explored. It is indicated that to apply the model, it is necessary to
collect input and output parameters and interpret the obtained results. To build a system for monitoring
the competitiveness of a higher education institution, it is necessary to collect data on various types of
activity of a higher education institution over a certain period and save them for processing. Data should
be open, verifiable, transparent, and easy to verify. They should be free from the influence of the
subjective factor. This is important to ensure an unbiased assessment of the institution's activities. The
obtained results are essential for developers of systems for evaluating and monitoring the competitiveness

of higher education institutions.
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Introduction

The effective functioning of higher education is
the key to training high-level specialists. These
specialists are the basis for ensuring the rapid
development of society promoting development and
innovation in various social spheres. High-quality
higher education plays a significant role in increasing
the country's and society's overall competitiveness.
Therefore, the issue of evaluating the quality of higher
education and the productivity of training specialists has
always been relevant for research [1-4]. For evaluation,
educational environments are created where universities
function and interact with other universities within the
framework of joint scientific and educational projects.
Multi-criteria methods for selecting the best higher
education institutions and scientists from among their
employees are also being created [5—7].

Monitoring competitiveness is a higher-level task
than simply evaluating the effectiveness of education.
After all, the competition between higher education
institutions for leadership in this field is an incentive for

the training of high-quality specialists. In turn, this goal
has scaled to the level of the state and the corresponding
region. This is because trained specialists increase the
state's competitiveness in the future. That is, monitoring
and increasing the competitiveness of higher education
institutions has excellent academic significance [8; 9].
The work [10] describes measures and strategies
for improving the educational competitiveness of
colleges and universities at the regional level. At the
same time, these measures include the
internationalization of scientific and educational
activities. The work [11] identified the competitive
advantages of higher education in China and proposed
appropriate improvement strategies. Methods of
increasing the competitiveness of higher education in
cross-border regions based on an education audit are
described in [12]. It was pointed out that audit is the
only way to increase the competitiveness of higher
education. In work [13], the issue of management of
competencies and innovations for transforming higher
education. In [14], an analysis of the competitiveness of
higher education, a model for creating a competitiveness
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index, was carried out. Then, based on this model and
the corresponding index, a comparison of the
competitiveness of China's higher education with other
countries was made. The work [15] analyzed the impact
of reputation in higher education on competitiveness. In
[15], a fuzzy estimation method based on resource
allocation is discussed. The work [16] analyzes the key
factors affecting the educational competitiveness.

It should be noted that various higher education
institutions provide training in various specialties (IT,
humanities, mathematics, physics, etc.). All these
directions can be completely heterogeneous, so it isn't
easy to conceptually approach the monitoring of the
competitiveness of such universities. There is also a
different understanding of competitiveness. Scientists
include various indicators in it. In general, for assessing
competitors, opportunities are often traditionally
distinguished: assessment of educational activity,
scientific activity, international activity, financial
activity, graduates' employment as an assessment of
their qualification level, and existing university
infrastructure.

However, the indicated list of indicators could be
better. Due to the heterogeneity of international,
scientific, and educational activities in various fields of
knowledge, it is challenging to adequately evaluate
universities that provide educational services in various
fields. The author offers an improved list of indicators
less dependent on this factor in this article.

Problem statement

Let A= {al,..., an} are education

higher
institutions, the competitiveness of which needs to be
monitored. Each institution of higher education has been
fully functioning for at least ten years. Accordingly,
information on various aspects of activity, educational,
scientific, financial, international, etc., has been preserved
about the activities of such a higher education institution.

Each pair of institutions of higher education (ai,aj),

i#j,1=1n, j=Ln are competitors. Institutions of
higher education compete if they offer similar programs of
study and have similar academic resources. In addition to
higher education institutions, competitors can be technical
schools, training centers, and centers for advanced training,
especially in information technology. Competition between
higher education institutions can improve the quality of
education and increase student choice. Still, it also
challenges each institution of higher education to create an
attractive learning experience and provide high-quality
education and services for its students.

The task is to monitor the competitiveness of each

institution of higher education a,, 1=1n, which takes

into account the activities of competitors and is based on

the analysis of open performance indicators that do not
depend on the main direction of the universities.

Data, terminology and methodology

Monitoring is a process of systematic observation,
control, and data collection about particular objects,
phenomena, or processes. The primary purpose of
monitoring is to obtain up-to-date information about the
state of the object or phenomenon to make informed
decisions, detect anomalies in time, respond to them,
and improve the control process.

The competitiveness of a higher education
institution is the ability of a higher education institution
to compete effectively in the market of educational
services and gain a particular market share or increase
its position relative to other players in this field, that is,
other higher education institutions. Competitiveness is
an essential factor for the successful operation of a
higher education institution. The competitiveness of a
higher education institution is essential for attracting
students, ensuring their high-quality education, and
preparing them for a successful career.

To organize monitoring of the competitiveness of a
higher education institution, it is necessary to collect
data on various types of activity of a higher education
institution during a specific period and save them for
processing. Data should be open, verifiable, transparent,
and easy to verify. They should be free from the
influence of the subjective factor. This is important to
ensure an unbiased assessment of the activities.

The model for monitoring a higher education
institution's competitiveness includes several steps and
components that help analyze and evaluate the
institution's effectiveness in competitive conditions.
Here is the general model for monitoring the
competitiveness of HEIs:

1. Determination of key performance indicators.
These indicators include academic quality, reputation,
foreign partnerships, number and quality of students,
financial sustainability, etc.

2. Data collection. After collecting a list of key
indicators, develop a data collection system for these
indicators. This may include analysis of existing data,
student surveys, alum surveys, financial statements, etc.

3. Data analysis and evaluation. After the data has
been collected, it is necessary to conduct an analysis and
evaluation to find out how the institution of higher
education compares to its competitors. Determination of
strengths and weaknesses of a universities.

4. Setting goals and strategies. Based on the
analysis results, setting goals and developing strategies
to improve competitiveness is necessary. These goals
and strategies should be specific, measurable.

5. Implementation of measures. Implementation of
strategies aimed at improving competitiveness. This
may include modernization of programs, improvement
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of the quality of education, development of marketing
campaigns, improvement of financial stability, etc.

6. Monitoring and evaluation of results. Constantly
monitor the impact of strategies on the institution's
competitiveness. Use the metrics to determine whether
you have achieved your goals and adjust your actions
accordingly.

7. Reporting and communication. Reporting to
stakeholders such as administration, faculty, students,
parents, financial sponsors, etc.

8. Adaptation and improvement. Based on the
obtained results, it is necessary to make adjustments in
the strategy and activities to maintain or improve the
competitiveness of the higher education institution.

Parameters of the competitiveness
of higher education institutions

Aspects that a higher education institution should
take into account to ensure competitiveness:

1. Academic quality. Ensuring high-quality
education is the most critical aspect of
competitiveness. This includes the quality of
educational programs, the qualifications of teachers,
research activities, and access to relevant educational
resources and technologies.

2. Accessibility and financial availability. An
institution of higher education should be accessible to
various groups of students, including those with
limited financial The availability of
scholarships, financial support programs and flexibility
in payment options can increase competitiveness.

3. Variety of programs. Providing various study
programs and majors helps attract students with
diverse interests and career goals.

4. International cooperation. A higher education

means.

institution can  increase  competitiveness by
cooperating with other wuniversities and taking
educational programs abroad.

5. Infrastructure  and  technical  support.

Modernization of the campus, access to modern
technologies, library and research
laboratories help to increase competitiveness.

6. Career support. A higher education institution
can provide career counseling services, internships and
work with employers to prepare students for the labor
market.

7. Involvement of students and the community.
Active participation of students in various aspects of
university life and cooperation with the community
can increase the attractiveness of a higher education
institution.

resources

8. Reputation and ratings. A higher education
institution can increase its competitiveness by gaining
a good reputation and high places in world university
rankings.

These aspects can be included in the following
parameters:

1. Scientific research and practical development.
It includes the research work of the employees of the
institution of higher education, the scientific and
technical implementation of the results of this work,
the presence of scientific schools, etc.

2. Sustainability in the educational services
market. It includes the quality of performance of the
educational part of the work, the results of recruitment
of new students, employment of graduates, etc.

3. Adaptability to changes. Availability of new
programs, frequency of revision of educational
programs, availability of elective courses in programs,
modernization of study facilities and campus, research
laboratories, etc.

4. Participation in alliances, projects, and
clusters. Cooperation with other universities, including
abroad, within joint projects, inclusion in university
clusters in certain areas, etc.

5. The level of competence of scientific and
pedagogical staff. Level of knowledge, certifications,
indexes of scientific indicators of employees.

6. Assessment of financial status. It includes the
university's financial capacity for development and
financial accessibility, i.e., providing the opportunity
to study for students of different groups, etc.

Thus, if a discrete time is given (t,,t,,...,t; ) for
assessing competitiveness, a tuple can be formed:

0;(a,)=(S,QLCLMLKLE)  i=Tn, t=1T,
— 0,(a;) is a tuple with evaluations according to
six parameters, which is defined for a higher education
institution (HEI) a; at a time moment t; ;
— Sij

employees of HEI a; at a time moment t; ;

is an assessment of research work of

— Q! is an assessment of the flow rate of HEI a,
at a time moment t; in the educational services
market;

- Cf is an assessment of the adaptability to
changes of HEI a; at a time moment t;;

M/ is an assessment of HEI a, cooperation a,
at a time moment t; with other universities, including
abroad within joint projects, etc.;

- IQ is an assessment of the level of competence
of scientific and pedagogical staff of HEI a, at a time
moment tj ;

- Ej is an assessment of the financial stability

and financial condition of HEI a; at a time moment t; .

One of the methods that can help assess the
competitiveness of higher education institutions is the
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data coverage analysis (DEA) method. However, the
application of this method to this problem has yet to be
studied. In addition, the interpretation of DEA results,
considering the modifications of the optimization task
of assessing the competitiveness of higher education
institutions, remains unexplored. Since the analysis of
competitiveness consists of comparing the evaluations
of different institutions of higher education on different
criteria, the DEA method, which is a method of
comparative analysis, should be well suited to this task.
The main issues of constructing the DEA method are
described in works [17, 18].

Let the set be given D={D1,D2,...,DW} , Where
D;, jzl,_w are decision making units. Each decision

making unit uses L, inputs x}, r=1,L, and generates
L, outputs yf;, k=1L, . Output yf( corresponds to

price Uf(, input xi corresponds to price Vj , then:
L2 . .
PRAH
e] — k;l
! . .
XV,
r=1

where 0’ is a ratio of weighted inputs and outputs for

>

each D;, j=1w.

If the input and output prices are unknown, then a
nonlinear programming problem needs to be solved:

LZ . .
EDRAY
eJ:kI:I
2 XV,
r=1
L2 . . Ll . . —
DU XV j=1w,
k=1 r=1
Ul >E, VV>E,E>0,r=1L,, k=1L,.

This problem is reduced to a linear programming
problem for a fixed j based on the substitution of

— max ,

Lo _’1
variables: Sy :tUk , b =tV, , t=[ZXiVﬁj .
r=1

L,
Then: 6’ = ny(sk — max ,
k=1

L . L, L, -

2xb =13 yls, <Y xdb, |, j=1w,

r=1 k=1 r=1

sc2E, b, 2E, E>0, r=1L,, k=1L,.

To apply the DEA method, it is necessary to
determine the input and output parameters for each of
the competitiveness assessments described above.
Implementing the model and calculating grades for
higher education institutions is also necessary.
Estimates of the specified six parameters for ten higher
education institutions from the People's Republic of
China have been collected. The data is entered into a
database that is updated monthly. In this way, a time
series of competitiveness assessments are formed. These
estimates will be used to build a monitoring system.

Conclusions

1. The work forms six parameters of a higher
education institution's competitiveness. They differ from
the classical vision in that they do not depend on the
direction of the university. In general, according to the
proposed parameters, it is possible to compare classical
higher education institutions and specialized ones, for
example, technical, humanitarian, etc.

2. It was determined that to analyze
competitiveness, it is necessary to use methods based on
pairwise comparison. Since the methods of assessing
these parameters are different, one of the methods that
can be suitable for assessing competitiveness is the
DEA method. It was found that the interpretation of
DEA results, considering the modifications of the
optimization task of assessing the competitiveness of
higher education institutions, remains unexplored.

In the future, it is planned to develop this topic to
build a system for monitoring the competitiveness of
higher education institutions, in particular in the
People's Republic of China.
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Kuiscoxuii nayionanvnuti ynieepcumem imeni Tapaca [lleguenxa, Kuig

HAPAMETPUA MOHITOPUHI'Y KOHKYPEHTOCIIPOMOXHOCTI 3AKJAIB BUIIOi OCBITH

Anomauia. B pobomi cpopmosano wicme K10408UX napamempie KOHKYPEHMOCHPOMONCHOCHE 3aKAady 8uUujoi oceimu:
HAYKOBI 00CHIONCEHHA Ma NPAKMUYHA PO3POOKA; CMIUKICMb HA OC8IMHbOMY PUHKY NOCIY2, A0ANMUHICIb 00 3MIH, CRienpays
ma y4acme y anvbAHCAX, NPOEKMAX, KIACMEpax; pi6eHb KOMNemeHmHOCMmi HAYKO80-nedazoliyHux chispobimuukie. Oyinka
@inancosozo cmany 3axKnady 8uwoi 0CeimMu BKIOUAE AK QIHAHCOBI MOdCIUBOCHI YHIgGepCcUumemy O pO3GUMKY, max i ghinancosy
docmynHicme, mobmo 3abe3neueHHs MONCIUBOCMI HABYAHHA CMYOEHMAM DI3HUX 2pyn, IHKAO3UGHA OC8ima moujo.
Copmosanuii nepenix GiOpisHAEMbCS IO MPAOUYILIHO2O MUM, WO O0AE 3MO2Yy 6paxyeamu 6 OyiHyi K KIACUYHI, MAK i
cneyianizosani  3aKnaou  euwoi  0ceimu  He3anNexHCHO IO  Hampamy OiamvHocmi.  Busnauenmo, wo Ona  ananizy
KOHKYPEHMOCHPOMOICHOCI NOMPIOHO BUKOPUCMOBYBAMU Memoou, 5Ki 3aCHO8aHi Ha nonapmuomy nopisuauui. OcKinbku
MEmoOOUKU OYIHIOBAHHA YuX napamempie piswi, mo OOHUM 3 Memoodis, wo Modce niditimu 018 OYIHIOBAHHS
KOHKypenmocnpomodchocmi, € memoo DEA. Bcmanoeneno, wjo mnesusueHuMu 3aiuuiaiomscs NUMAHHA inmepnpemayii
pesynomamie DEA, epaxoeyrouu moougixayii onmumizayitinoi 3a0aui OYIHKYU KOHKYPEHMOCHPOMOICHOCMI 3aK1a0ié 6Uujoi
oceimu. Brazawo, wo 013 3acmocysamns mooeni nompiouo 3ibpamu 6Xiowi ma GuxioOHi napamempu i IHMepnpemysamu
ompumani pesynomamu. /[na nobyooeu cucmemu MOHImMOpUHSYy KOHKYPEHMOCNPOMOICHOCMI 3aKnady euujoi oceimu nompioHo
3ibpamu Oani npo pisHi 6UOU AKMUSBHOCMI 3aKIAOY GUWOI OC8IMU NPOmMA2OM 0eAK020 nepiody uacy i 36epeemu ix Ons
onpayioganns. [aui maiomv 6ymu 8iokpumi, éepugixoseani ma nposopi, ix mac 6ymu neeko nepesipumu. Bonu maioms 6ymu
nozbaesneni enaugy cyo'exkmugnoeo paxmopy. Lle eascnueo, wjob 3abesneuumu neynepeoiiceHy oyiHKy OisIbHOCMI 3aK1ady uuyoi
oceimu. Ompumani  pe3yrbmamu  MaiOmv  3HAYEHHS  ONA  PO3POOHUKIE  cucmem  OYIHIOBAHHA i  MOHIMOpUHey
KOHKYDEHMOCHPOMONCHOCMI 3aKNA0I8 8Uwoi 0cgimu.

Knrouogi cnoea: monimopunz; 3axnao euuioi oceimu; KOHKypeHmMocnpoOMONCHICHIb; Mem OO aHali3y 0XONAeHHA OAHUX
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