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The principles of information technology
development for the system of higher education
monitoring are considered. For education qua-
lity estimation the evidence model is built. It
consists of scoring models based on stakehold-
ers’ preferences and measurement model which
is implemented using the modern measurement
theory

Keywords: system of higher education moni-
toring, information tgchml):logy, evidence model

Introduction

The system of higher education (SHE) is a complex hie-
rarchical distributed system. The SHE management has va-
rious tasks that must be solved on different execution levels.
The main goal of its management is providing the conditions
for preparing highly qualified stuff for economic needs of
the country and for social, cultural and intellectual nation’s
development. So the quality of higher education defines the
level of country’s development.

Different aspects of SHE management problems are con-
sidered by many authors, for example in the works [1-5]. The
classification of management tasks is made in the work [3].
The problem of SHE monitoring is emphasized there.

The importance of higher education monitoring does not
raise anyone’s doubts [4]. As it is shown in [3] there can be
defined different monitoring types and objects. There are two
types of SHE monitoring: the internal and the external one.
The external monitoring presents the evaluation of environ-
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ment parameters which influence the control action choice.
The internal monitoring reflects the SHE functioning results
with the help of some indicators. So the solving of monitoring
problems is a relevant task for SHE management.

The purpose of research: to increase the SHE monitoring
efficiency by development and implementation of models,
algorithms and information technologies.

High-level requirements for information system of higher
education monitoring

The development of monitoring information system in-
cludes solving of problems of data collection, sending it to
some warehouse, processing and storing.

We can define two kinds of data sources: the internal and
external ones. The internal sources are defined by higher
education establishment (HEE) and its departments. The ex-
ternal sources are formed by the feedback from the graduates,
enterprises and public authorities. We can distinguish the st-
ate, the market and the society as the stakeholders of SHE.

The state as the SHE stakeholder forms the governme-
ntal order for satisfying the economy’s need in the qualified



personnel. The state is interested in forming the developed,
prosperous nation. Only well-educated people can be the
basis of the country’s prosperity. So the SHE must compare
the results of its functioning with the goals of state.

Market is the SHE stakeholder which represents all ente-
rprises and organizations in the country that are interested in
giving an employment to the skilled and well-qualified people.
The enterprises form the demand for labour force which is
represented by HEE graduates. So the employers are the main
consumers of the results of SHE work. Therefore their criteria
for giving an employment to graduates must be taken into
account during management decision making in the HEE.

Society consists of individuals who are interested in
getting particular level of skills and knowledge and in the
realization of their social and cultural needs. They consider
the educational process as the getting of educational service.
We can say that the market of educational services exists,
and thus the society representatives are also the consumers.

The main criterion of management efficiency in the SHE
is quality. Quality should be evaluated by consumers. So the
efficient management must be based on the results of monit-
oring of all stakeholders’ preferences.

Nowadays the SHE monitoring is organized in the follo-
wing way: HEEs form the reports that contain the results of
their functioning (for example, report about the number of
students studying on different specialties) and pass them to
the higher management levels. Licensing and accreditation
procedures also take into account the defined characteristics
which reflect the current HEE state.

Large volumes of data flows in SHE, their complexity
and interrelationship require information technology (IT)
support. The monitoring information system must provide:

- the collection of data from different sources (HEE,
enterprises, public authorities, graduates);

- saving data in the warehouse;

- analytical processing of data;

- estimation of the results of SHE functioning;

- the convenient presentation of data for users.

Obtaining the estimates is the key task of monitoring.
We suggest to evaluate the results of functioning on the bas-
is of education quality estimation. Three types of monitoring
objects were mentioned in [4]: the graduates, the educational
process and the higher education establishment (HEE) as a
whole. In this work we are going to pay attention HEE gra-
duates as monitoring object.

The quality of education is a latent variable, because it
can’t be measured explicitly. That’s why the theories of late-
nt variable measurement can be used, for example, the Item
Response Theory (IRT) [6]. For measurement of education
quality the evidence model should be elaborated. It consists
of scoring and measurement components. The scoring com-
ponent contains procedures for extracting the salient featu-
res of education quality from the point of view of different
stakeholders. The measurement component defines how the
observable variables depend, in probabilistic terms and how
to estimate the latent variable through them.

Evidence model application for higher education
monitoring

Let’s consider the scoring component of evidence model.
So all of the SHE stakeholders have different preferences.
That’s why for estimating the latent variable of education

quality different scoring models can be defined for different
stakeholders.

First of all on the basis of statistics let’s build the scoring
model for quality estimation from the state’s point of view.
As it was mentioned above any country should have the list
of obligatory indicators which statistics must be collected in
the form of reports. While creating such list most of the co-
untries are oriented on the indicator lists made by world pu-
blic and political organizations, such as UNESCO, OECD,
Eurostat and European Commission Directorate-General
for Education and Culture.

After analyzing their documentation we can define a set
of indicator variables from the state’s point of view. This set
includes the groups of indicators connected with: the perc-
ent of graduates in different training directions; percent of
foreign graduates; percent of employed graduates; percent of
eliminated students. The built state scoring model includes
18 indicator variables.

The next scoring model concerns the society as the SHE
stakeholder. Society is represented by the graduates who
estimate the education quality as the quality of obtained se-
rvice. Therefore method SERVQUAL [5] can be used for ev-
aluation of service quality. Its essence is in measuring of the
gap between the consumers’ expectations and perceptions of
the service. On the basis of this method the questionnaire
was elaborated. It combines 19 questions which are formula-
ted in such a way that a graduate has to define in his answers
how much his perception differs from what he has expected
from the HEE. So the answers will give a possibility to mea-
sure the gap between perception and expectation according
to SERVQUAL. The graduate is supposed to answer the
questions using the Likert scale from 1 to 7 points. The sum
of points of all the graduates for each question is a value of
indicator variable. The set of indicator variables includes the
groups of indicators that correspond to five SERVQUAL di-
mensions [5]: reliability, tangibility, responsibility, security
and empathy.

The scoring model built for the market as the SHE st-
akeholder must reflect the correspondence of graduates to
employers’ requirements about their professional, compete-
nce and personal characteristics. So we can form the set of
indicator variables which describe the education quality from
the enterprise’s point of view. This set contains the group of
indicator variables which are connected with: characteristic
of career growth, professional skills and personality level of
development.

For implementation of measurement component of evid-
ence model we suggest to use Partial Credit Model (PCM)
which is one of the IRT models [6]. According to PCM the
probability P, of scoring category x from x-1 of indicator j
with one of possible categories x e {0,...,mj} by the object n
can be modeled in the following way:

exp (6, -8;)
Pnjx:P(X ‘:X‘en’sik): m; =

nj h 4
2 exp ) (8, - 8jk )
h=0 k=0

where 6, represents the measured latent variable
of object n; §, is the difficulty of k category of ind-
icator j, ke{O,...,mj}; X, is a value of indicator j for
object n.

Inourcase 6, isthe education quality of HEE graduates
and the set of indicators correspond to one of the scoring
models.

nj



Conclusions

So in this scientific work the necessity of IT creation for
solving the problems of SHE monitoring has been proved
and the high-level requirements of monitoring information

system were developed. The evidence model for measure-
ment of education quality is implemented with the help of
three scoring models that reflect different stakeholders’
preferences and the measurement model based on Partial
Credit Model.
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Onucano 6GauxcHe ma O0ANLHE OMOUEHHS
npoexmy, 6usnaueni koeQiyieHmu 6nauUGy omo-
UeHHsL 8 Yymosax mypoyaenmmuocmi, nodyoosa-
Ha diazpama énuey OMoUeHHA HA Peanizauio
npoexmy

Kmouosi croea: npoexm, omouenns npoex-
my, mypoyaenmuicmo, Koeiyicum enausy
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Onucano Onudxcnee u OanvHee OKpyiCeHUe
JU3UH208020 npoexma, onpedesetvt K0IPpu-
UUeHmMovL BAUAHUS OKPYIHCEHUS 8 YCTOBUIX MYP -
Oynenmnocmu, nocmpoena ouazpamma 6aus-
HUSL OKPYICEHUS. HA Peanu3auuio JuU3uH206020
npoexma

Kniouesvie caosa: auzumnzo6viii npoexm,

oKpydceHue npoexma, mypoyieHMHOCHD,
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Described near and far surroundings leasing
project, the coefficients of influence of the envi-
ronment on leasing projects in turbulence, built
environment influence positioning diagram for
the implementation of the leasing project

Keywords: leasing project, the environment
of the project, the turbulence, the coefficient of
influence
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M3BecTHO, 4YTO BCe IIPOEKTHL Peau3yIoTCs B OKPYsKe-
HUM, KOTOPOE MMEET Ha HUX OIPE/EJCHHOEC BIUAHUEC 110
pas3JIUYHbLIM KaTeropusM BHelllHell cpeabl. B npenbiaymeit
ny6aukanuu [1] B o01ieil kiaaccudukanum IpoekToB Ol
BblleJieH crequduyecknii BUJ MHBECTUMIIMOHHOIO IIPO-
eKTa - JU3NHIOBLIN npoekT. Ilog okpyskatomeil cpenoit
JU3UHTOBOTO MPOEKTa, coraacHo [2], GymeM MOHUMAThH
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COBOKYMHOCTH (GaKTOPOB 1 0OBEKTOB, UX MOPOKIAIONIUX,
HETOCPEICTBEHHO He MPUHUMAIONNUX YYACTUS B TIPOEKTE,
HO BJIUSIONIUX HAa MPOEKT U OCYIIECTBJSIOMNX B3aMMO-
NeficTBUE C TPOEKTOM U OTAEJbHLIMHU €r0 dJeMEeHTAMHU.
ITpu 5TOM BBIIETNM HEIOCPEACTBEHHOE OKPYKEHHE 1IPO-
€KTa, TO eCTb (DaKTOPBI U 0OBEKTHI, B3AUMO/IEHCTBY IOTI[HE
C IIPOEKTOM HAIIPSIMYIO, U JajlbHee OKPY’KeHUe IIPOeKTa,
TO ecTh GakTOPbI U 00BEKTHI, B3AUMOJICHCTBYIOTIHE C TTPO-
€KTOM 4epes Apyrue GakTopbl 1 06bEKThI, 0OBIYHO BXOI -
1re B HETIOCPeCTBeHHOe OKpy keHne (puc. 1).



