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DEVELOPMENT OF INFORMATION TECHNOLOGY FOR COMPLEX
EVALUATION OF HIGHER EDUCATION INSTITUTIONS

Abstract. This paper presents a method for complex evaluaifomigher education institutions
based on a generalized volume of m-simplex calicmatEvery kind of activities of higher
education institutions (educational, scientific,ndwvative, etc.) determines an axis in the
multidimensional space used to build the m-simphgter evaluating higher education institutions
in the specified m-activities, the points are pattbhe respective axis. M-simplex with vertices in
these points is built. The generalized volume @ th-simplex, which is calculated based on the
Cayley-Menger determinant, defines the integralntjtetive assessment of higher education
institutions’ activities. To verify the specifiedetihod for evaluating higher education institutions,
we reviewed well-known evaluation methods and desdrsome types of activities that could be
used as a basis for a definition of the axes onclwvlihe m-simplex is built. The research
component of higher education institutions’ aci@stis determined by the volume of articles
published and their citations in international stienetric databases. The educational component
relates to the quality of graduates, their comjyetitess in the labour-market. The international
component concerns the participation of higher atlao institutions and their departments in
international programs and projects. The describhethod could be used to monitor the activities
of higher education institutions and their separstteictural subdivisions. The results of the
monitoring are important for a comprehensive ev#naof scientific, educational, international,
innovative and other types of activities of higleglucation institutions in a particular region and
the country as a whole. In this article, we havenfed a list of indicators, according to which
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several Ukrainian higher education institutions evesvaluated. Besides, the comparison of
quantitative evaluations with ratings of higher eation institutions in international systems of
university activities evaluation was made.

Keywords: university rankings; higher educationm-simplex.

1. INTRODUCTION

One of the key tools for effective management ghbr education institutions (HEI) is
monitoring of both their overall performance andttlof their structural units. Typically,
monitoring of all components of the university mpenhance, including scientific,
international, educational, etc., is envisaged. alalysis of the dynamics of change in the
performance makes it possible to respond timely @nadjust some aspects of the HEI
development, stimulating, in particular, by inciegsfunding, those components of the
university performance which need it. To monitoe gperformance of an HEI, the authors
propose to create an information system, which utales the necessary indicators
automatically on a public information basis withamty influence of subjective factors.

The problem statement.The core of the information technology for the Hi€tivities
assessment is a method of calculating the intedjratsessment of the HEI, taking into
account different types of activities. In classicathods, there is the necessity of calculating
the weighting factors influencing integrated asses# of certain types of HEI activities. The
need to consider the weighting factors influending outcome of HEI activities makes the
task of HEI activities evaluation very complex. Tipeinciple of forming weighting
components, as well as the determination of estisnftr particular activities, is often linked
to subjective factors. Overcoming subjectivity amdomating the HEI assessment process is
an important objective of this study. Investigatioh calculation methods for complex
assessments of HEI, search for sources and mefobodsbtaining calculation indicators,
determination of specific types of HEI activitieeeamportant for the national system of
higher education.

Analysis of recent studies and publications.The first step to build an info-
communication system for evaluation of HEI actastiis by determining key performance
indicators. Important indicators of higher educatiostitutions activities that could be used to
build a comprehensive assessment are the numbacaxfemics’ scientific publications
indexed in scientometric bases and their citataaas. Often, classic citation indexes are used
to calculate these indicators: h-index, g-index, &me of these indices are described in
papers [1-3]. The paper [4] describes the apptinadf an ideal point method for evaluating
the activity of individual scientists, the coordies of which are estimates of the results of
these scientists’ research activities. Possilslité transition from qualitative assessment of
higher education institution performance to quatitie one is described in the paper [5].
However, the disadvantage of this transition isrbeessity to use the peer review method,
which involves a significant impact of subjectivacfors on the process. The paper [6]
describes the use of the ideal point method foadeptive choice problem. Expert methods
for evaluating research activities have been desdriin the papers [7, 8]. The main
disadvantage of the methods is ignoring informatbout links between publications. In the
paper [9], a model for evaluating higher educatmstitutions’ activity is considered, which
makes it possible to accomplish the transition framiversity evaluations to forecasting the
prospects of their development in the future. Tlapegp [10] describes the method for
predicting the research potential of universitidswever, it should be noted that to evaluate
the potential of a higher education institutiorislhecessary to consider the whole range of its
activities: scientific, educational, internationianovative, etc.
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The NAHEQA [11] report describes the method of gkton for performing the
integral indicator of HEI comparative criteria. Hever, the rating built as a result contains a
significant number of close estimates, making camspas difficult. Besides, the assessment
is based on reports submitted by HEI that includecuracies or unreliable data. According
to the authors, while constructing the HEI estirmaikeis necessary to avoid the influence of
subjective factors and to use only open sourcaeafofmation. According to the NAHEQA
recommendations, the only effective way is to @eat electronic system of data entry and
analysis.

Information technologies that are based on the oustrand models discussed above
need the influence of experts on the formationstingates. An urgent goal of the researches
is to build assessment information technologiesniaimize the involvement of experts,
thereby to reduce the subjective factors of asseisEmSuch systems can be an effective tool
for HEI managing.

In [12], the authors described the method for HElivity evaluation based on the
calculation of the generalized volume of the m-darp Information technology was
developed to conduct an HEI assessment, inclutiegpecified method. In the development
of information technology, the authors had focused the evaluation of the scientific
component of the HEI activity. An essential task thé researches is to develop the
information technology in terms of selection of ethcomponents of the HEI activities
(international, educational, etc.) and their coasation in a complex assessment.

The article's goal. The purpose of the article is to develop the imi@tion technology
for complex evaluation of HEI by exploring the pbdgies of inclusion in the complex
evaluation of various HEI activities and sourcesobtaining indicators for the activities
results.

To accomplish the goal, the following tasks haverbget:

1. Consideration of existing methods of evaluatihg activities of higher education
institutions.

2. Description of the method for evaluating theuhessof the HEI activity based on the
calculation of m-simplex generalized volume.

3. Consideration of the constituents of the HEIvatgtaffecting the quality of learning
tools, the evaluation of which is based on thewaton of m-simplex generalized volume.
For this purpose, it is necessary to develop a odetif determining the estimates for the
activities, as well as to identify reliable operustes for collecting relevant information on
the activities results.

4. Testing of the developed information system emmis of rating construction of
selected Ukrainian HEI based on the developed ndetho

2. THE THEORETICAL BACKGROUNDS

2.1. Review of international methods used for evaailing activities of higher
education institutions

There are several international systems for evialgaHEl activities. The most
reputable among them is the World University Ragkaf the British consulting company
Quacquarelli Symonds (QS) [13] and the Academickirenof World Universities, called the
Shanghai Ranking Consultancy (also known as thedtea Ranking) [14].

The indicators taken into account when calculating respective rating and their
relative weight are presented in the tables below.
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Table 1
QS rating
Relative
Type of activity Indicators weight,%
— Academic Reputation
. - H Index
Academic — Citations per Faculty 40
- Staff with PhDs
— Employer Reputation
— Employers’ Presence on Campus
Employer — Graduate Employment Rate 20
— Alumni Outcomes
Stud — Number of staff to the number of student Radio 30
y — Student exchange inbound
International - The proportion of faculty members are international 10
Table 2
Shanghai Ranking
Relative
Type of activity Indicators weight,%
Quality of Education - Alumni as Nobel laureates & Fields Medalists 10
Quality of Facult - Staff as Nobel Laureates & Fields Medalists 20
y y — Highly Cited Researchers 20
— Papers published iNatureandScience 20
Research Output — Papers indexed in Science Citation Index-Expanded 20
Social Science Citation Index
Per Capita Performance| — Per capita academic performance of an institution. 10

The Ranking Web or Webometrics has the broadestrage among HEI. It aims to
build a rating for all HEI in the world, not jushé hundreds or thousands of the most
developed ones. The rating has been built twicea Yy the Cybermetrics Lab (Spanish
National Research Council, CSIC) since 2004. Thiegas based on the web presence and
impact of the HEI [15], evaluates the HEI websit® design or convenience, and the number
of visits or unique visitors. Web indicators arerses a proxy for assessing the university's
global performance and impact. The Webometrics sassent methodology is constantly
evolving and improving. This rating is significantlifferent from the other ratings, which
focus on the evaluation of bibliometric indicat@isd favor the scientific component of the
HEI activity. Webometrics focuses on economic atjithe use of information technology
for industry, community involvement (social, culdiyr environmental components of HEI
activities), and even its political influence.

Webometrics believes that link analysis for qualdyaluation provides a broader
coverage of HEI activity than citation analysis expert surveys. This rating motivates
scientists and HEI to increase and improve theib\Wesence. Web presence contributes to
the dissemination of knowledge and a more objectiveluation of performance through
public discussion. Webometrics uses a priori mottelfind the overall metric. This
methodology takes into account the power-law distion of the data. All indicators are
divided into two groups: activity/presence and hiigly/impact. Each of these groups is
equivalent, and as a result, it gives half of therall assessment of the HEI.
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An analysis of the HEI assessment methods showshéwg take into account different
indicators. In 2019, the only HEI in Ukraine thaasvincluded in the QS rating was V.N.
Karazin Kharkiv National University (491-497 positiin the rating). The QS rating gives a
diverse assessment of the HEI performance. Mo#iteoindicators taken into account when
calculating a rating are objective and could beaimletd from relevant open sources. Some
indicators are subjective, such as reputation iadeXo obtain them, a sufficient number of
qualified experts should be interviewed, which iaam-trivial task. Assessment by the QS
rating method encourages the development of relgiips between the HEI and active
project collaboration.

Unfortunately, not a single Ukrainian HEI is amahg Top 500 HEI in the Shanghai
rating for 2003-2017 and the Top 1000 for 2018 28d9. The Shanghai rating focuses on
the results of HEI scientific activities. The Shaagrating includes only those HEI, graduates
of which are Nobel or Fields Prize winners, whishai significant impediment to its use. If
these items are excluded from consideration, thénedelogy can be used for evaluation of
the performance of Ukrainian HEI. In our opiniohe tShanghai rating methodology is more
appropriate for the evaluation of research instihg.

The insignificant representation of Ukrainian HElimternational rankings indicates the
necessity to develop our own HEI assessment metti@swould be based on the same
indicators. Such methods encourage HEI to devatddraprove relevant indicators.

2.2. Review of the national methods for evaluatinthe HEI activity

Since 2007, the Center for International Proje&srbEducation”, in partnership with
the international expert group IREG ObservatoryAsademic Ranking and Excellence, have
been annually presenting academic rating of thealdkan higher education institutions of the
3% and 4' levels of accreditation "Top 200 Ukraine" [16h& methodology of the Top 200
Ukraine project is created following the Berlin Maisity Ranking Principles. It is based on
using open data of direct measurements and expmibas of specialists in higher education
and major labor markets of Ukraine. Indicators #radr importance are shown in Table 3.

Table 3
TOP 200 Ukraine
Relative
Type of activity Indicators weight,%
- Teaching staff
Assessment of the scientifig - Representation in international rankings 40
and pedagogical potential | - Awards of the Committee on State Prizes of Ukraamel T.
Shevchenko Prizes
Assessment of the educatig - Average competitive score of the entrant o5
quality
- Academic mobility
- HEI participation in international projects (Hasiz 2020,
Assessment of international Erasmus +) 20
recognition - HEI participation in NATO-funded projects undeetBcience
for Peace and Security Program
- HEI participation in bilateral projects
- level of basic, general education of students
Expert assessment - level of professi(_)nal training . _ 15
- level of information technologies practical knodde
- HEI graduate employment rate
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The known international and national methods oflatang the activity of higher
education institutions were reviewed: QS, WeborgtrShanghai Rating, TOP 200. The
specifics of calculating the assessments by thesbads and the possibility of their use for
the evaluation of Ukrainian HEIs are indicated. eTimecessity of the creation of a new
methodology for rating calculation, which takesiatcount the peculiarities of the Ukrainian
HEIs activity, without losing the advantages of tkeown, recognized by the scientific
community, methods, is pointed out. The activitieat should be considered when creating a
new methodology are defined.

2.3. Methodology for obtaining integral evaluation

The authors propose a new method for calculatiegirtkegral estimate based on the
computation of the generalized volume of the m-$&xp

Let Ko, Ky,..., Ky be different types of HEI activity, where m is thamber of HEI
activity types. Each activity is characterized lglicators ,,M1,,...,M, ,i =L, m, where

(m+1) is the number of activity types, andskthe number of indicators characterizing the K
activity type. Then a comprehensive evaluatiorhef HEI activity is carried out according to
the following scheme:

1. Determination of indicatord1,,I1,,...,1, , which characterize the respective HEI

activity K; for i =1,m.
2. Finding the values of indicatorBl,,1,,...,I1, the result of HEI activity for the

period T = [b, t1), where § is the initial time point, tis the end time point.

3. Calculation of result estimates for different tymdsHEI activities over the period T
= [to, ta).

There are different methods for calculating resstimates of a particular HEI activity.
The weighted coefficients method is based on thevebmethods of the HEI activity
estimating (QS, Shanghai, TOP 200 Ukraine).

The method of weighted coefficients is describedh®y coefficientsy;, j :O_kl for
k;

which the conditionz w, =1 is satisfied. Each of these coefficients, j = 0,k; , reflects
i=0

the importance of the indicatdl; when evaluating the results of a particular typei&l
activity. The formula presents the results of H&lhaties:

K
Q'(9) = ijlﬂ(s), (1)

where I'I{(S) is the value of the indicatdn ; of HEI S over the perio@=[to, t1), Q' (S)isK;

estimate value of the HEI type of activity.
The ideal point method is based on the presentafidine results of the HEI activity in

a multidimensional space and the distance to thal jgoint. The values of the indicEﬁ(S) :

j= O_kI are considered as coordinates of the p&ih(S) OR" in (k+1)-dimensional space.
The ideal point is the following poift =(M,,M;,...,M, )in (k+1)-dimensional space for
which the condition holds:

N; =0N;(S),b=0k, . (2)

The formula presents the results of the HEI adtisit
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Q' (9 =p(F'(S),F), 3)
wherep is the Euclid distance, Minkowski distance, etc.
In the paper [12], the authors propose for the eimation calculating the generalized

volume of the m-simplex. The m-simplex with verticat pointsv, 1R™" is called an m-
dimensional polytope, which is a convex shell shit+1 vertices. The generalized volume of
the m-simplexV/ (A™ )is a numerical characteristic that determinestpacity of a part of the
space bounded by this m-simplex. The generalizéahwe of the m-simplex is calculated by
the Kelly-Menger formula.

We apply this method to comprehensively evaluaterdisults of the HEI activities. We

assign to each activity;Ki =1ma point in thglm+1) - dimensional spaceg according to
the rule:
U, =(Q; (5),00,...0)

v, =(0,Q/(s),0,...0) ' @)

v, =(00,...0Q ()
Let us construct an m-simplex with verticesvati =1m and find its generalized

volume by the Kelly-Menger formula. Complex estimaf the Q' (S ) of the HEI S activity
over the time period could be found by the formula:

Q'(S)=Vv(an), )
whereV (A" )is generalized volume of the m-simplex, with @&t at points (4).

Method of complex estimation of the HEI activityso#ts based on the calculation of the
m-simplex generalized volume, in contrast to thehme of ideal points, does not require the
selection of the point the coordinates of which esémates of activities of HEI that is the
best in terms of maximum performance by some aitdf the coordinates of the point
selected are very small, the result of the evatnatay lead to the emergence of the point
with coordinates larger than the ideal point hassi@es, it would be contrary to the definition
of an ideal point. Moreover, if the coordinatedtad ideal point to determine are too large, the
distance between the points, which are the estsnateHEI activities, would vary by a
negligible amount, which would make comparisoniciifit.

In contrast to the method of weighted coefficietite, method of complex estimation of
the activity results of HEI based on the calculaiod the m-simplex generalized volume does
not require the selection of these weights. Théastcriticize other Webometrics rankings
for the use of the method of weighted coefficigdis]. Often situations arise when certain
indicators differ from zero one only for a few HHIhis situation distorts the results of the
final HEI assessment. It also opens up opportuitde speculation and adjustment of the
results. This problem is particularly relevant fmyuntries which do not yet have strong
academic tradition, including Ukraine.

Another significant problem is the estimation of tHEI having a different scale. Using
absolute values does not allow adequate compari$untraditional approach is the valuation
indicators on the number of students or the nurobemployees. However, such approaches
also have drawbacks. A much better approach isngaknto account the power-law
distribution of the data. By this law, a logaritlmnsicale is used to eliminate the effect of scale.
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3. RESEARCH METHODS

Information technology of complex evaluation of Hietivity includes:

1. Collection of indicators from reliable open souroéaformation.

2. Calculation the estimates of the HEI activities.

3. Complex evaluation of HEI based on the method d€utating the generalized
volume of the m-simplex.

Traditionally such components of the HEI activitiase singled out: educational,
scientific and innovative. Estimates of these congmds could be considered as points on
each of the m-axes on which the corresponding npisixnis constructed. The generalized
volume of m-simplex is a quantitative integral exslon of the higher education institution
activity. To calculate the coordinates of pointattare placed on the axes, it is hecessary to
obtain the values of the indicators characterizivgrespective activities. Let us take a closer
look at each type of activity and identify the relat metrics. These estimates are used to
improve the second component of information tecbgywl Open sources of information
would be considered to determine indicators. Them@ces are used to improve the first
component of information technology.

3.1. Research component of higher education instiions activities.

The definition of scientific activity as a creatiugellectual activity aimed at obtaining
new knowledge and (or) search for ways of its tise,main types of which are fundamental
and applied research, is given in the law of Ulgdi@n scientific and scientific-technological
activities". Besides, the law states that a sdientesult is the new scientific knowledge
gained in the process of fundamental or appliedanet and recorded on information carriers.
A scientific result can be in the form of a rep@tpublished scientific paper, monographic
studies, a scientific discovery, a draft of a namaealegal act, a normative document or a
scientific-methodological document, preparationaiich requires the appropriate scientific
study or contains a scientific component [17].

To ensure the efficiency of the complex evaluatbithe results of scientific activities,
it is important to organize a database, a repgsitor electronic library to store these results.
Knowledge transformation objects and channels fissaininating scientific results are
scientometric databases. Analysis of scientomdatabases makes it possible to evaluate the
scientific activity of a scientist, a group of suliists, a university, and even a country or its
region.

Among the huge number of scientometric databasesiwwo most prominent are the
Web of Science [18] and Scopus [19]. Some majorlighdrs are also building their
commercial scientometric databases: Springer, Bétmlise Inc., Thomson Reuters (ISI),
Web of Knowledge, Pleiades Publishing, Kluwer, arders. Among the non-commercial
science-based databases the following bases ceuhdelntioned: SORRNICUS [20]; BASE
[21]; eLibrary.ru (Scientific Electronic LibraryPP]; DOAJ [23]; Driver [24]; FreeFullPDF
[25]; UlrichsWeb [25]. Search engines Publish origte and Google Academy [27] may also
be useful for evaluating research results.

3.2. The educational component of the HEI activitie

Attractiveness to the entrants is one of the imgrarcomponents of the HEI educational
activity evaluation. It is expressed through théramt’'s desire to be enrolled in the HEL
Attractiveness to the entrants could be assesseddin the analysis of entrants’ applications.

The latest information on entrants’ applications ba found at EDEBO [28]. Important
parameters are the total number of applications thednumber of applications with the
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highest priority. It is also important to know thember of students enrolled on the budget
and contract basis.

Another indicator is the students’ potential, aketmined by the input set of knowledge
at the moment of admission to the HEI. Evaluatibthts potential is possible by taking into
account the HEI competitive entrance score adjustedach particular specialty. In 2019, the
highest average score of entrants was shown byadfyetl?2 "Statistics" — 181,18 points, and
the lowest by 261 "Fire safety" — 131,48 pointse Tatio of the entrant’s competitive level to
the average score of the specialty shows his/henpal. Having calculated the average value
for all the HEI students, it is possible to estim#iie average potential of the HEI students.
The result is a positive number, which we call ¢befficient of potential of the HEI students.
In case the ratio is less than 1 the students’npialas low. In case the ratio is equal to 1 the
students’ potential is average. In case the ratlugher than 1 the students’ potential is high.
However, the average potential of the HEI studenésquantitative assessment of this HEI.

3.3. The international component of the HEI activites

An extremely important is the interaction of the IkEth other universities abroad. One
of the most important components is the interactathin international programs. Data on
the HEI participation in programs can be obtainadie website of the National Erasmus+
Office in Ukraine [29]. This portal contains infoation on ongoing and completed projects
under the Tempus, Jean Monnet, Erasmus Plus pregram evaluate the international
component of the HEI activity, it is important, addition to the number of international
projects in which the HEI is involved, to determithe amount of funding for these projects.
It would allow one to calculate a quantitative asseent of this component.

4. THE RESULTS AND DISCUSSION

To verify the results of the study, the selectedicators of the HEI activities from
reliable public sources were selected. This infdioma was included in the designed
information system for the evaluation of the HElhaties. The system works in a test mode
and is being developed as part of the state buggetrch "Development of the methods for
analysis of quality of research work of scientidgtkl of the Ministry of Education and
Science of Ukraine and their structural departmfemtsTaras Shevchenko Kyiv National
University. A full version of the publicly acceskbsystem will be launched in 2021. The
system modules related to the filling of the dassbavith information on scientific,
international and educational activities, as wallthe calculation of complex assessment
based on the calculation of the generalized volwihéhe m-simplex, already have been
implemented. The system complements and expandsftir@nalytical system “Database of
Scientists of Ukraine”. The methods of collectingl astructuring the information on research
results from open sources, as well as the systedula® are described in the paper [30]. The
database contains over 600,000 records of keyatwl® publication activity of Ukrainian
HEIls. Indicators on the international and educaiaactivities of the HEIs were obtained
from open sources and entered into the info-comaation system for the study. Based on
the method of integrated evaluation of higher etlanainstitutions implemented in the
system, a rating was built for the five selectedIddB/. N. Karazin Kharkiv National
University (KhNU), Taras Shevchenko Kyiv Nationahiversity (KNU), Kyiv National
University of Construction and Architecture (KNUCAState Higher Educational Institution
"Uzhhorod National University (UzhNU) and Lesya Hdikika Eastern European National
University (EENU). The results are summarized ibl€al.
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Table 4
Results of the Ukrainian HEI
Index HEI Constituent
KNU | KhNU | KNUCA | UzhNU | EENU
Number of SciVerse Scopus 17239 9408 238 2230 766
Scientometric Database Publicatior
as of April 17, 2019 Scientific
Number of citations 98814 | 54178 880 10700 5225
Hirsch index 89 70 15 37 28
Average standardized evaluation 100 62.68 6.38 21.78 13.73
TEMPUS IV projects in 2019 11 6 3 4 1
CBHE (KA2) projects in 2015-2019 5 3 1 1 1
CBHE (KAZ2) total grant (thousands| 4039,7 | 2388,3 811,2 789,5 954
Euro)
KA1 International Credit Mobility 171 80 10 46 15 International
(ICM) projects 2015-2018
Jean Monnet 2014-2018 EU Grant| 59,5 30 0 0 24,7
(thousands Euro)
Average standardized evaluation 100 52.11 8.64 15.48 24.63
Number of applications for BA 41285 | 18857 5295 6732 7955
programs
Number of applications for BA 6171 2443 860 1075 1269
programs with a top priority .
Number of government-subsidized| 4845 | 1058 1103 1400 | 1381 | Fducational
students enrolled in BA programs
Student's potential factor 1.081 1.119 0.979 0.973 1.005
Average standardized evaluation 98.87 53.81 41.40 44.42 46.29
Ranking WEB of Universities, 1995 2245 5449 3527 11415
position.
Top 200, 2019, points 78,03 | 47,00 22,57 23,70 18,44 Complex
NAHEQA, integral indicator 5,21 13,12 0,31 1,11 1,19
Complex HEI evaluation 53.18 34.29 10.28 16.65 17.44

The weighted estimation method was used to cakuthe average standardized
assessment of the scientific, international anccational constituents of the HEI activities.
Before applying this method, each of the indicateas normalized to the maximum value of
the corresponding indicator. Besides, for convergeof perception, scaling was performed
with a scaling factor of 100. A comprehensive HEfliraation was made by calculating the
summed volume of 3-simplex in the correspondingeakaimension space.

The study showed a correlation between the resblizined by the developed method
with other known methods of estimating HEI activiBut the sample with five universities is
insufficient for more in-depth analysis.

For the complete analysis of the HEI, in additienthe data provided, it is also
necessary to calculate indicators for other aatiwitIn particular, it is necessary to gain
increased access to EDEBO data, report of the Myni$ Education and Science on the HEI
participation in government-funded research ad#isjtetc. This is the prospect of further
research.

5. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The method for estimation of the HEI activity rasubased on the calculation of m-
simplex generalized volume is described. The meatuire of the method is to minimize the
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influence on the calculation of subjective factarsl to use information from reliable open
sources for the calculation.

To use the method for estimation of the HEI agfivésults based on the calculation of
m-simplex generalized volume, educational, scientihternational, innovative and other
components of the HEactivities should be evaluated. The educationahpmment of HEI
activity is considered in terms of its assessmantebtrants. It is suggested to take into
account the student's potential factor, which regmés the average competitive score of HEI
applicants and characterize the popularity of thiefbal independent evaluation, to evaluate
the educational component of the HEI for potengiafrants. The method is a mathematical
core of information technology for the assessmdnthe HEI in terms of calculating the
assessments of the components of the HEI actiity. a complete reflection of the
educational component of the HEI activity, it iscessary to consider indicators that directly
characterize learning outcomes.

Open sources were analyzed in terms of accesgilmfitHEI activities indicators.
Indicators for the educational, scientific and insgional components of HEI activities can be
obtained in sufficient volume from reviewed opemirses. It makes possible to develop the
information technology in terms of automation othgaing information on the educational
and international components of the HEI activities.get indicators for other components of
HEIs activities, it is necessary to access clogencgs or to analyze own reports of HEI. The
research did not take into account some componenthe HH activities, such as the
innovation and staff components. In the evaluatadnthe international component, the
participation in educational projects such as Eresm but not scientific projects and
programs, was taken into account. The further tagk find other sources for indicators of
HEIs activities. To evaluate non-Ukrainian univBes, it is also necessary to identify
additional open sources.

The results obtained allow us to conclude thaati®/e methodology can be effectively
used for the evaluation of higher educational instins. In the future, it is proposed to carry
out a thorough analysis of all Ukrainian HEIs witie help of the evaluation information
system to form their general rating.
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AHOTamisg. Y CTaTTi pO3MISIHYTO METO]] KOMIUICKCHOTO OI[IHFOBaHHS 3aKJIaJiB BHIIOi OCBITH Ha
OCHOBI OOYHCJIEHHS y3arajJbHEHOro 00’eMy M-cuMmriuiekcy. KoxkeH 3 BWAIB AisIIBHOCTI 3akiany
BUIIOi OCBITH (OCBITHIM, HAYKOBUI BUXOBHHI, IHHOBAI[IMHU TOIIO) 3a/1a€ OCi MPOCTOPY, Y SIKOMY
Oynyerbcss M-cuMmruieke. [licis OIiHIOBaHHS 3aKiany BHINOI OCBITH 3a BKa3aHHMMH M BHIAMH
TUSTIBHOCTI TMPOCTABIIIIOTBCS TOYKM HA BIANOBIMHUX OCSAX Ta OyAyeTbCs M-CHMILIEKC.
V3aranpHeHHI 00 €M IaHOTO M-CUMIUIEKCY, IO PO3pPaxOBYEThCsS Ha OCHOBI ¢dopmymu Kemi-
Menrepa, BU3HAYa€ iHTETPANbHY KiTBKICHY OIIHKY JisSTTbHOCTI 3akiagy BHUIIOi ocBiT. s
BepHdikaIlii BKa3aHOT0 METOy OI[IHIOBAHHS JisUTBHOCTI 3aKialy BHIOI OCBITH OyJIO PO3TISHYTO
BiJIOMi METOAM OIIHIOBAHHS Ta OMUCAHO JESIKi BUIU MisIBHOCTI, IO MOXYTh OpaTHCS 32 OCHOBY
MpW BU3HAYCHHI OCeH, Ha SKUX OyayeThcs M-cuMminiekc. HaykoBa ckiiajjoBa MissTbHOCTI 3aKiamy
BUIIIOT OCBITH BH3HAYAETHCS 00CSITOM OIYOJIIKOBAHUX CTATEeW Ta iX IUTYBAHHSAM Y MIKHAPOIHUX
HAYKOMCTPUYHUX Oa3ax JaHuX. HaBdyanpHa CKIaJ0Ba OXOIUIKOE TIATOTOBKY (axiBIiB 3
BIJMIOBITHUX CHCIIaNbHOCTEH, iX 3aTpeOyBaHICTP HA PHUHKY mpaii. MiKHapogHa CKJIaJ0Ba
CTOCYEThCS y4yacTi 3aKjaJly BHUINOI OCBITH B MDKHAPOIHHUX IMporpamax Ta mpoekrax. OnucaHuii
METOJl MOXe OYyTH BUKOPHCTaHUH AJISI MOHITOPUHIY DPE3yJbTaTiB IISUIBHOCTI 3aKiajiiB BHUIIOI
OCBITH Ta 1X OKPEMHUX CTPYKTYPHHX MiIpO3/iIiB. Pe3ynpTaTd MOHITOPHUHTY € BaXKIUBUMH JUIS
KOMIUIEKCHOTO OI[IHIOBAaHHS HE TUIBKH CTaHy 3a0e3Me4YeHHsS BCiX CKIAJOBHX MisIbHOCTI
KOHKPETHOTO 3aKjaJy BHINOI OCBITH, ajge ¥ CcTaHy HayKoBOi, HaBYaJIbHOI, MDKHAPOIHOI,
IHHOBAITIMHOI Ta IHIMWUX BHIIB AiSUTBHOCTI 3aKialiB BHIIOI OCBITH KOHKPETHOTO PETIOHY Ta
JIep’KaBH B MiJloMy. Y cTarTi Oyno BHOYAyBaHO TeEpeiK MOKa3HUKIB, 32 SIKUMH OYJIO OIliIHEHO
JIEKiJIbKa YKPaiHCBKUX 3aKJIaJiB BUIIOI OCBITH. TakKoX HaBEJICHO TMOPIBHAHHSI OTPUMaHHUX
KUTBKICHMX OIIIHOK 3 OIIHKAMH WX 3aKJaJiB BHIIOi OCBITH B MDKHAPOJHHX CHCTEMaX
OLIIHIOBAHHSI JIsIIbHOCTI YHIBEPCHUTETIB.

Kro4oBi ciioBa: peliTHHT YHIBEpCHUTETIB; BUILA OCBiTa; M-CUMILIEKC.
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AHHOTanusA. B cTatbe paccCMOTPEH METO KOMITJIEKCHOW OIEHKH BBICIIMX YYEOHBIX 3aBEJCHHIA Ha
OCHOBE BBIYMCIIEHHS 0000IIEHHOI0 00beMa M-cuMiuiekca. Kakaelli M3 BHIOB JIESITEIHLHOCTH
BBICILIEr0 y4eOHOTo 3aBeeHus (00pa3oBaTeNbHBIN, HAYYHbIM, BOCIIUTATENbHbIN, HHHOBAIHOHHBIH
U JIp.) ONpENENsAET OCH IPOCTPAHCTBA, B KOTOPOM CTPOMTCA M-cuMIUIEKC. Ilocie OueHKH
YKa3aHHBIX M BHJIOB JEATEIBHOCTH BBICIIETO YYEOHOTO 3aBEICHUS HAHOCITCS TOYKMA Ha
COOTBETCTBYIOIIUX OCSX M CTPOUTCS M-cumiuiekc. OO00OIIEeHHBIH 00beM AaHHOTO M-CUMILICKCA,
paccuuThiBacMbIii  Ha ocHOBe (Qopmynsl Kemmu-Menrepa, omnpenenseT HHTETPajbHYIO
KOJIMYECTBECHHYIO OICHKY NICATCIBHOCTH YUPEXKICHHS BhICIIero oOpazoBanus. [yt Bepudukamm
YKa3aHHOTO METOJla OICHKH JICSITEIBHOCTH YYPEXKICHHsS BhICHICro 00pa3oBaHUs ObLIH
paccMOTpPEHBI U3BECTHBIE METO/bI OLICHKU M OMUCAHbl HEKOTOPBIE BUJIBI NESATEIBHOCTH, KOTOPHIE
MOTYT OpaThCs 32 OCHOBY TP ONPEACICHUU OCCH, Ha KOTOPBIX CTPOUTCS M-cumiuickc. Hayunas
COCTAaBIISIOMIAsT YIPEKIECHUST BBICIIETO O0Opa30BaHMs OMNpeAeseTcss 00BEMOM OITyOJUKOBAHHBIX
CTaTe W WX ITUTHPOBAHHUEM B MEXITYHAPOIHBIX HAYKOMETPUYECKHX 0a3axX MaHHBIX. YdeOHas
COCTABIISAIOMIAsT KACASTCS TOJATOTOBKH CIECIHAUCTOB MO COOTBETCTBYIONIUM CIICIIUATBHOCTAM M
WX BOCTPEOOBAHHOCTH Ha pBIHKE Tpyaa. MeXIyHapoaHas COCTaBIMIONMIAs KacaeTcs ydacTHs
YUpEXKICHUST BBICIIET0 OOpPa30BaHUS W €r0 CTPYKTYPHBIX TMOApPAa3ICICHHA B MEXIyHAPOIHBIX
nporpaMMax W mnpoekTax. ONMUCAHHBIA METOJ MOXET OBITh HCIOJNB30BaH IS MOHUTOPHHTA
pPe3yJIbTaTOB JAEATCIHHOCTH BBICIIMX YYCOHBIX 3aBCICHUM M WX OTACIBHBIX CTPYKTYPHBIX
nojpaszfeneHuil. Pe3ynbTaThl MOHUTOPHHTA BaXKHBI JUI KOMIUIEKCHOM OLIGHKM HE TOJBKO
COCTOSIHUSI 00CCIICUCHHS BCEX COCTABIISAIONINX JCATEIHHOCTH KOHKPETHOTO YUPEIKIACHHUS BBICIICTO
00pa3oBaHusl, HO ¥ COCTOSHUS HAYYHOW, y4eOHOM, MEKIyHAPOIHOM, MHHOBAIMOHHOW U JPYTUX
BUJIOB JNICSATCIBHOCTH BBICHIMX YUYCOHBIX 3aBCICHHI KOHKPETHOTO PETMOHA W TOCYNapcTBa B
nenoM. B craThe MOCTpOeH MepedeHb IoKazaTesield, M0 KOTOPHIM OBLIO OIEHEHO HECKOIBKO
YKpamHCKUX BBICHINX YYeOHBIX 3aBeJeHHU. Takke TpPHBENCHO CpaBHEHWE IOJYYCHHBIX
KOJIMYECTBEHHBIX OIEHOK C OIGHKAMH JTHUX VYPEXKIECHWH BBICIIETO 0Opa3oBaHU

MCXIYHAPOAHBIX CUCTEMAX OLNCHKHU ICATCIBHOCTH YHUBCPCUTCTOB.

KioueBble ci10Ba: pEHTHHT YHUBEPCUTETOB; BhICIIEE 0Opa3oBaHue; M-CHMILICKC.
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