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FUNCTIONAL MODEL OF DEFINITION OF INTEGRAL INDICATORS OF QUALITY
OF EDUCATIONAL ACTIVITY AND QUALITY OF HIGHER EDUCATION BY
INSTITUTIONS OF HIGHER EDUCATION

The purpose of this work is to create methods, models and information technology tools that provide a
decision support process. Meeting the challenges in determining the current level of quality of educational
activity and the quality of higher education is possible only in the case of development of methods of
comparative analysis of indicators of quality and success of higher education applicants, the compliance of
project groups and groups with scientific and teaching staff to the relevant professional qualifications in
relation to the specialty they teach, ensuring the quality filling of packages of teaching and methodical
provision of disciplines, and the proper level of implementation of normative requirements in the field of
higher education. In order to provide information support to the process of representing educational services
at the university, a structural and informational model of processes for ensuring the quality of educational
activities and the quality of higher education, and a diagram of a functional model for defining integral
indicators of quality of education with a unit for evaluating the current quality status are presented. The
research tasks are formulated to solve the problems of assessing the components of the system of providing
higher education institutions with the quality of educational activity and the quality of higher education
(internal quality assurance system). Approaches and models of qualitative and quantitative determination of
system indicators are considered. Existing information technologies do not provide the introduction of
methods to support the decisions on the quality of education, the author proposed information technology,
which requires a comprehensive modeling of the management of educational process at all levels and
structural units through the sequential formalization, comparative analysis, and development of clear
corrective actions to eliminate inconsistencies aimed at bringing the current state the quality of education in
accordance with the requirements of the legal and regulatory framework. In this case, the synthesis of models
is carried out by combining formal methods of mathematical logic and mathematical models of development
of educational activities that occur in time in a certain sequence.

Keywords: quality of educational activity, higher education quality, information technologies, software
engineering, computer engineering, computer science, databases, process models, information flows.

1. Introduction. The showings of quality educational activity and quality of higher education are indicated by
different quantitative parameters (such as the implementation of: Licensing conditions for conducting educational
activities; Criteria for the provision and confirmation of the status of a national institution of higher education; State
requirements for accreditation of training, specialty and higher education institution [1-3] and others). Between the set
of parameters that determine the quality of higher education, there are multilevel relationships that determine the order
and hierarchy of informational exchange, as well as the model structure of educational process which is the basis of
quality education.

This model ensures compliance with Article 16 System of higher education quality assurance Law of Ukraine
"On Higher Education", which essentially creates a system of providing higher education institutions with the quality of
educational activity and the quality of higher education (the system of internal quality assurance).

Such a model can be represented by different structural levels: the user’s structure, software and hardware
structure and information flows structure combined in information technology.

The development of models, methods and information technology software is an actual scientific and technical
problem, which is implemented at the professional level of specialties such as "Informational technologies”, "Software
engineering”, "Computer engineering", "Computer science".

Solving such a task and developing software solutions for the decision support system, which are capable to
implement these technologies, represents the opportunity not only to improve the learning process, but also to enable
the participants of the learning process to streamline the information exchange, to bring it to the required level of
quality and conduct monitoring quality of educational activities in all specialties and quality of higher education of
university. Using the source data and having the prescribed criteria of compliance with the legal and regulatory
framework of the Ministry of Education and Science of Ukraine, it is possible to conduct a rating among universities or
(national universities) of Ukraine. This development is the most relevant for Ukrainian universities in connection with
specifics of the Ukrainian legislation in the field of educational activity.

2. Data analysis and approaches for data presenting and processing in decision support systems when
delivering educational services in the field of higher education.

The paper [4] conducted a detailed analysis of existing methods and approaches for the presentation and
processing of data in decision support systems for the provision of educational services in higher education.

In order to ensure the informational support for delivery of educational services in the university, the following
tasks shall be implemented:



1. Performance of a comprehensive analysis of the current state of information technologies, program tools,
decision support methods when delivering educational services in the field of higher education;

2. Research and performance of an analysis of the legal framework and legislation of Ukraine in the field
associated with ensuring the quality of educational activities and higher education;

3. Development of educational process management models, methods and structural models of information
streams which occur during functioning of such models;

4. Development of models and methods of information processing at all levels of the hierarchical structure of
users and ensuring their synchronization with information streams;

5. Formalization of the information exchange processes and development of an information model of the
decision support system when managing the process of delivering educational services;

6. Development of technical requirements for creation of program tools needed for implementation of the
decision support system tasks;

7. Development of program tools for the DSS. Holding verification and validation of the program package,
defining the area of application and determining of the developed program tools;

8. Improvement of the learning process management methods and decision-making methods in regard to the
quality of the educational activities and higher education, and the factors which affect them;

9. Integration of the developed information technology into the university’s educational process.

Informational support of decision-making processes aimed at achievement of the required quality level of the
educational activities and higher education in the university, is the object of the research.

This development shall be made in order to create methods, models and program tools of the information
technology which ensures the performance of the decision support process. Implementation of tasks of determination of
the current quality level of education activities and higher education is only possible through development of methods
for the benchmarking analysis of the quality and success levels of university students, qualification levels of academic
stuff, provision of high-quality scope of methodological frameworks of disciplines and meeting the standard
requirements in the field of higher education.

Models, methods and an information technology of creation and functioning of the decision support system in
the field of assurance of required quality level of the educational activities and higher education in the university are the
subject of the research.

3. Implementation of the automated information system model proposals and on development of a DSS.

Implementation of the automated information system (AIS) model stipulates a development of a model of
structural distribution of informational and algorithmic provision among sub-systems when creating a general data
bank. The general data bank includes: information on AIS subjects — the data bank on teachers, master students and
candidates; descriptions of characteristics of academic and research achievements of master students — the data bank on
the academic and research rating; reference information — the fixup data bank and the names data bank; the data bank
on the university’s structure; the data bank on curricula that contains the description of disciplines of the major
curricula; the data bank on distribution of academic load; the data bank on schedules of lessons and exams; the data
bank on test-and-examination sheets and record-books; the data bank on the state examination committee. Tools of
monitoring and the learning process management are developed using an automated system of informational data
recording and based on application of the program tools — Invision Power Board, a system for running database
MySQL, PHP language, web-server Apache.

In the researched AIS [5-12], when developing the model there were used special features of that higher
education institution for which they were specifically developed, while the dynamic changes which currently take place
in the educational sphere including the assignment of autonomy to higher education institutions, make each AIS unique.
Thus, it is quite impossible to implement the unified AIS for the whole educational sphere, excluding basic separate
modules which guarantee meeting the requirements of regulatory and legal framework of the Ministry of Education and
Science of Ukraine in respect to the quality of educational activities and higher education specified through different
quantitative parameters (such as performance of: License terms of educational activities; Criteria for provision and
confirmation of the status of a national higher education institution; State requirements to accreditation of a training
program, a major and a higher education institution [1-3]).

The main functions and characteristics of many AlSs of management of higher education institutions include
keeping education plans, curricula, schedules of the learning process and connection with educational load, staffs and
schedules of lessons, and other modules, calculation of the budget and statistics, however there was not paid due
attention to monitoring of preparation of experts, assessment of rating of academic staff and students, internal and
external monitoring of the higher education quality in the university. Lack of regular monitoring of the quality of
educational activities and higher education which would ensure ongoing control over the learning process participants
and implementation of the administrative decisions made in order to provide and achieve the required level of the
education quality, would significantly improve the quality of qualifications of academic students.

The paper [4] proposed a structural-information model of the processes of ensuring the quality of educational
activity and the quality of higher education at the university

As a result, a functional model for determining the integral indicators of the quality of education is proposed

(Fig. 1)
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Fig. 1. Scheme of a functional model for determining the integral indicators of the quality of education

Unlike the existing information technologies, models and methods for support of decisions on the education
quality, the information technology offered by the author stipulates a comprehensive modeling of actions on the
educational process management through step-by-step formalization, benchmarking analysis and development of
corrective actions aimed at bringing the current state of the education quality into conformity with the requirements of
regulatory legal framework. At that, a synthesis of models shall be made through combining the formal methods of
mathematic logics and the mathematic models of educational activity development which take place in time in the
certain sequence.

4. Conclusions.

The methods and models proposed in the paper can form the basis for development of program tools for the
information technology of the decision support system in provision of the required level of the education quality.

The methods and models offered by the authors in regard to formation of output data processing information
streams, processes of decision-making and monitoring of the current state of the education services delivery were
conceptually approved and formalized up to the level confirmed for algorithmization in accurate logics systems. Such



approach allows developing technical requirements and program tools implementing the functions of the DSS
information technology to the possible extent for their use by all participants of the learning process.

Integration of such DSS into the university’s workflow allows not only sufficiently increasing the functional of
“paper-free” technologies of information exchange and improving the quality of education services, but also bringing
(based on the benchmarking analysis) the indicators of the education quality into conformity with required level of
standards.

Creation of program tools with a multi-level structure of databases of users and tools for input-output allows not
only systemizing dynamic indicators of the learning process, but also increasing the reliability of its preservation and
functionality.

Development of a package of DSS applications in the conception specified by the authors provides flexibility of
certain components and possibilities of the system development and changeability of certain blocks and tools for data
reflection.
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Memotw Oanoi po3pobxu € cmeopenHs memoodis, mooenell i npocpamuux 3acodié iH@opmayitinoi mexHono2ii, axa
3abesneuye npoyec NIOMPUMKU NPUUHAMMA piuleHb. Po36’sa3anna 3a0au 3 GU3HAYEHHA NOMOYHO2O DIBHA AKOCH
0C8IMHbBOI OIANLHOCIE MA AKOCMI BUWOL 0CBIMU MOHCIUBE, Y PA3T PO3POOKU MEMOOi8 NOPIBHATbHO2O AHANI3ZY NOKA3HUKIG
AKocmi ma ycniwnocmi 3000y8ayie uwoi 0ceimu, GiONOGIOHOCMI NPOEKMHUX 2pYn i epyn 3abe3nedenHs HayKoeo-
neoaeoivHuMU  NpayisHuUKamu  8i0nogionoi  gaxogoi keanigixayii w000 chneyiarbHocmi, AKY 00CTY208VI0Mb,
3a6e3neuents SIKICHO20 HANOGHEHHs NAKemMI6 HABUAIbHO-MEeMOOUYHO20 3a0e3neueH s OUCYUNTITH, MAd HALEHCHO20 PIBHs
BUKOHAHH HOPMAMUBHUX 6umoe y cgepi euwoi oceimu. [ns 3abe3neuenHs iHpopmayiunoi niompumku npoyecy
npeocmaegieHHs 0CEIMHIX NOCLye 8 YHigepcumemi HageoeHa CMpPYKMypHo-iHQopMmayitina Mooeib npoyecié 3a0e3neyeHHs
sAKOCmi 0C8IMHBOL JisIbHOCMI Ma AKOCMI 8UWOI 0C8IMU Ma cxema QYHKYIOHANbHOL MO0l GU3HAYEHHS IHMEe2PALIbHUX
NOKA3HUKI@ AKOCMI 0c8imu 3 O10KOM OYIHI06aHHS NOmMoyHo2o cmany axocmi. Chopmynvosani 3a80anHs 00CHIONCEHb
01 BUPIWEHHs. NpobeM OYIHKU CKAA0O8UX 8 cucmemi 3abe3neueHHs: 3aKiadamu euujoi oceimu saKocmi 0cimHvol
disbHOCMI Ma AKOCMI U0l oceimu (cucmemu HYmpiuHb020 3abe3neyenus axocmi). Posensanymi nioxoou ma mooeni
SAKICHO20 Ma KITbKICHO20 BU3HAYEHHsT NOKA3HUKI6 cucmemu. Icuyroui ingopmayitini mexnonozii ne 3abe3neuyioms
3aNPOBAOIHCEHHS. MemOoOi6 NIOMPUMKU PileHb Wo00 SAKOCMI 0C8imu, 3anponoHO8aAHA A8MOpPOM IHpopmayitina
MexXHON02isn nepedbauae KOMNIeKcHe Mo0enio8anHs Oill YNpAaeiinHs 0C8IMHIM NPOYECoOM HA 8CIX PIGHAX 8 CMPYKMYPHUX
niopo30inax wisixom noCciioosHoi opmanizayii, NOPIBHATLHO2O AHANIZY MA PO3POOKU YIMKUX Kopueyiouux Oitl oo
VCYHEHHsT HeBION0GIOHOCMEll, CHPAMOBAHUX HA NPUBEOEHHSI NOMOYHO20 CHIAHY SAKOCMI 0c8imu 00 Bi0no8ioHOCmi
BUMO2AM HOpMAMUBHO-npaeoi basu. Ilpu yvomy cunmez mooeneti 30IUCHIOEMbCA WIAXOM NOEOHAHHA (DOPMATLHUX



Memooie MamemMamuiHoi 102IKU [ MAMeMAmuyHUx Mooenell po3eumKy 0C8ImHboi islIbHOCMI, Wo 6i00Y8aMbCs 8 Yaci
6 NesHill NOCIi008HOCL.
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npocpamno2o  3abes3neuenHs, KOMN IOMePHA IHJICeHepis, KOMNlomepHi HayKu, 0asu Oanux, Mmooeni npoyecis,
iHGhopmayiini nomoxu.
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