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’KOF APBI BLUIIM BEPY CAJIACBIHJIA AKIAPATTBIK JKYHEJIEP/II
KOJIJAHYABIH TUIMALJIITTH BAFAJIAY/IbI 3EPTTEY K9HE
KETLIAIPY

II1.0. Canimoex, A.K. Mycmacgpuna

Caniméex Ilbinap OmapOeKkKbI3bI — «AKNAaparThIK >Kyhenep» KagenpachblHbIH
MarucTpaHThI, XalbIKapalblK aKMapaTThIK TEXHOIOTUSIIAD YHUBEPCUTETI

Mycrapuna Axkkbi3 KypakoBHa — OKy-o[iCTeMEIiK JXKoHE aKaJeMUSIIBIK >KYMBIC
JeTapTaMeHTIHIH JAUPEKTOPBl, TEXHUKA FHUIBIMIAPBIHBIH KaHIUIATHI, «AKNapaTThIK
KyHenep» KadenpacblHbIH JOUEHTI, XalbIKapaiblK akKMapaTThlK TEXHOJOTHUSIIAD
YHHUBEPCUTETI

© 11.0. Canimbexk, A.K. Mycraduna, 2023

Aunnotauus. bByrinne 6i3 nudpribik KoFamzia eMip Cypin KaTelpMbI3. JKoraprbl
OKY OpBIHJApbl OYTiHTT 3KOHOMHUKAJIBIK, QJIEYMETTIK >KOHE MOJCHHU ©3repiCcTepiH
OpTambIFbIHIA, CON cebenTi e3repicrepre OeiiMaeny YIIiH COHKEC aKIapaTThIK
TEXHOJIOTHSUIAp d3iplieHy YCTiHxe. OKiHilKke opa, acipece XKoraprbl OKy OpBIHIAPHIH
IT-rexHOMOTMAIAPMEH KaMTaMachi3 €Ty OOWBIHINA 3ePTTEYNIep KeTKUTiKCi3. Makaiana
XKOFapbl OiiM OepyliH akmaparThlK KYHeNepiHiH THIMIUIr Typaibl 3epTreyliepre
LIOJTy JKacallblll, KUHAJFAH JIEPEKTep HETi3iHAe KOPBITBIHABI JKacanaibl. ¥ ChIHBUIFaH
aJITOPUTMHIH OipKaTap epekiiie Oenrinepi 0ap, 01 aKImapaTThIK KYHeIepIiH Kayinci3airid
Oarayay eHreiiH apTThIpyFa MYMKIHJIK Oepe/li; aknapaTThIK KayilCi3IiK calaChIH/IaFbl
e3repMerIi JKaFIaiapra yakThUIbl IeH KO0; Oarajiay MpoOLECiH KbULIaMaaTaIbl.

Tyiiin ce3nep.: e-learning, HHTEIUIEKTYaI Bl TEXHOJIOTHSLIAP, TUPPIIBIK IEKTPOHIBI
OKYJIBIK, THIMILITIK, 3€pTTEY

Hoiiexco3 ymrin: 11.0. Conimbek, A.K.Mycraduna. XKorapsl 6in1im Oepy canacbiHga
aKIapaTThIK JKyHenep/ Il KONIaHyablH THIMILIITIH Oaranay/bl 3epTTey KOHE KETUIIIpY
//AKTapaTThIK )KoHE KOMMYHHKALUSIIBIK TEXHOJIOTHSIIAPABIH XaIbIKAPAIBIK KypPHAIIbI.
2023.V.4. Ne 1. ber 85-94 (opsic Tininae). https://doi.org/10.54309/1JICT.2023.13.1.008

HNCCIIEAJOBAHUE U COBEPHIEHCTBOBAHUE OIIEHKHA
IOPEKTUBHOCTHU UCHTHOJBb30BAHUS UHOOPMALIMOHHBIX
CUCTEM B CO®EPE BBICHIETI'O OBPA3OBAHMUSA
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Mycradpuna Akkbi3 KypakoBHa — KaHIUIaT TEXHUYECKHX HAYK, JOLUEHT Ka(eapbl
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Annoramus. CerofHss Mbl XHBeM B IH(poBoM oOmiectBe. Bricmimne ydeOHbIE
3aBEJICHUS] HAXOAATCS B LEHTPE CETOJHSIIHUX SKOHOMHYECKHX, COIHMAJbHBIX H
KYJBTYPHBIX H3MeHeHHH. UTOOBI IMETh BOBMOXKHOCTD aIallTUPOBATHCS K M3MEHEHUSIM,
YHHUBEPCUTETHI pa3padaThiBalOT COOTBETCTBYIONINE HH(POPMAIOHHBIE TEXHOJIOTHH JIS
obecrieueHus ycTOMIHBOTO pa3BuTHs. K coxkaJeHNI0, HEIOCTATOYHO UCCIIEIOBAHUM 10
obecrieuenuo U T-TexHomorusiMu, 0coOEHHO J1s1 BRICIIINX YUeOHBIX 3aBeieHHi. B craTbe
MPOBOAUTCS 0030p MCCIIEAOBAHUH, MOCBSILEHHBIX YQ(PEeKTUBHOCTH HH(DOPMALTUOHHBIX
CHCTEM BBICIIETO OOpa3oBaHWs, W JaeTcsl 3aKIIOYeHUE Ha OCHOBE COOpaHHBIX
naHHbIX. [lpemnaraeMelii anropuTM HMeEET psifi OTIIMYUTENBHBIX OCOOCHHOCTEH, OH
MO3BOJISIET TOBBICUTh YPOBEHb OLEHKH 3aIIWIIEHHOCTH MH()OPMAIMOHHBIX CHCTEM;
CBOEBpPEMEHHOE pearnpoBaHHE Ha M3MEHEHHE YCJOBUH B cdepe MHPOPMAIMOHHON
0€301acCHOCTH; YCKOPSIET MPOIIECC OLIEHKH.

KiioueBble cioBa: dJIEKTPOHHOE OOy4YCHHE, WHTEUICKTYaJIbHBIE TEXHOJOTHH,
IU(pPOBO AIEKTPOHHBIH y4eOHUK, 3PPEKTUBHOCT, METO/IBI

Jast murupoBanms: [11.0. Comimbex, A.K. Mycrapuna. HccinemnoBanue u
COBEpIIICHCTBOBAHUE OIICHKH 3(P(PEKTHBHOCTH HCIOIb30BaHUSA HHGOPMAIIMOHHBIX
cucteM B cpepe Bbiciiero oopazoBanus / MexxayHapOAHbIH Ky pHAT HHPOPMAIIMOHHBIX
U KOMMYHHUKAIMOHHBIX TexHosoruit. 2023. T. 04. Ne 1. Crp. 85-94 (Ha pyc.). https://
doi.org/10.54309/1JICT.2023.13.1.008

Introduction

The challenge of altering the efficiency of training is closely tied to the growth
and expansion of educational IT use. Determining the effectiveness of any method
and training technology includes measuring the achieved result, the cost of material
resources, and the time to achieve it.

When organizing and implementing the issue with distance learning in many
countries' educational systems arises of comparing the efficiency of distance learning
to that of traditional learning. According to decades of ongoing research, the issue of
evaluating efficacy is highly complicated and varied, and it doesn't have a permanent
solution. The development and expansion of the use of educational IT is directly related
to the problem of changing the effectiveness of training (Tikhomirov). The relevance
of the work is related to the organization and implementation of distance learning in the
education systems of various countries, there is a problem in evaluating the effectiveness
of distance education in comparison with traditional education.

Materials and methods

The theoretical framework of research

The need to develop IT competence within the framework of higher education in
accounting is recognized in the literature by accounting teachers and practitioners. They
investigate to what extent IT skills are developed in accounting programs in various
countries, such as the USA (Albrecht and Sac); China (Lin et al.), the UK and Egypt.
While studies show the degree of development of IT skills compared to guidelines,
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they fail to identify other important issues, such as approaches used to develop skills,
awareness teachers about the guidelines, the reasons for development, and non-
development of skills. Even though technology is now more accessible to teachers
than ever before, many of them are resisting the introduction of technology into their
classrooms (Toffler).

The Brill and Galloway study noted two limitations of the use of technology in
education: insufficient availability of technology and classes that do not support
technology properly. Ultimately, the decision to use the technology remains with
the instructor. Although the examples above illustrate some barriers to the use of
technology, there is still the question of what influences a teacher's decision on whether
to use technology in the classroom. However, when divided into two categories, trends
of internal and external factors are revealed, which makes them more understandable
(Komleva, 2019).

Since information resources are economic resources, they should be evaluated in
terms of the effectiveness of their use. Due to the expansion of the scope of information
technology, this problem is becoming more acute. The purpose of the work is to study
and improve the theoretical and methodological foundations that ensure the effective
use of modern information technologies in university management and to improve the
quality of the educational process in an unstable educational services market in the
Republic of Kazakhstan.

Following the purpose of the study, the following main tasks were set and solved:

- to investigate the impact of information technologies on improving the efficiency
of university management and the quality of the educational process; to improve the
theoretical foundations of the formation of the information management system of the
university;

- to analyze the main problems and approaches related to the implementation of the
information management system of the university;

- to improve the organizational management system of the university based on
information technologies and systems;

- to clarify the criteria and indicators for evaluating the effectiveness of the
implementation and operation of the information system at the university (Afanasyev,
2019).

What assumption (hypothesis) will be proved during the project:

Research hypothesis - the use of information technology will increase the
effectiveness of the management of the quality assurance system of educational services
of higher education:

1. Information technologies, simplifying the organization of access to data, their
storage and distribution, serve as a tool consciously

used by management to achieve the set educational goals, ensure the transfer of
information from all departments directly to the top management, and vice versa, the
necessary information can be transmitted to the performers for independent decision-
making in their area of competence.

2. The effectiveness of intra-university management is ensured by the close
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integration of all elements of the unified educational environment of the university
based on information technology.

Assessment of the effectiveness of teaching methods using information technology

Evaluation of the effectiveness of teaching methods using information technology
is usually given in comparison with the so-called traditional methods and is limited to
measuring the learning outcome, sometimes considering the time spent by students.
Is it possible to apply traditional criteria qualities to key aspects of distance education
in a technological learning environment? The application of such an approach to
the assessment of information technologies in training implies that the latter do not
contribute anything new to the goals and objectives of training. According to experts,
new information technologies of education allow to increase the effectiveness of
practical and laboratory classes in natural sciences by at least 30%, the objectivity of
the control of students' knowledge — by 20-25 % (Medennikov et al., 2013).

The practical significance lies in the expediency of using the results obtained in
the work to improve the efficiency of university management and ensure the required
quality of the educational process based on modern information systems in the changing
conditions of the educational services market. The contained analyses, conclusions and
suggestions can also be useful to various research and other organizations dealing with
the problems of forming effective information management systems in the field of
education and other types of services.

Currently, education is becoming one of the sources of the most valuable strategic
resources - human capital and knowledge, which determines the level of socio-economic
development of society. To assess this impact, it is necessary to consider (Allen and
Seaman, 2008). the management scheme, in each cycle of management (management)
of an operation or activity, five consecutive stages are observed:

formulation of the goal (task statement);

solution;

execution of the decision — carrying out the operation and obtaining the desired
result;

evaluation of the result;

recommendations for the future.

Therefore, it is natural that the level of education and science has a huge impact on
decision-making and they need to be taken into account when evaluating the decision,
because only thanks to the availability of qualified labor, it becomes possible for
the country to quickly introduce all innovations that allow the economy to function
effectively in modern conditions. As already noted in the subsection research and
development is an important area through which the influence of education on economic
growth. However, it is very difficult to estimate this effect in rubles. It is also difficult
to give an economic assessment of the impact of information resources on the quality of
graduates and scientific products (Allen and Seaman, 2008).

Questionnaire method

This method is based on sending and collecting questionnaires to a representative
group of enterprises of a certain orientation, followed by an analysis of the results. For
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example, the American data given in on the effectiveness of the use of information
systems were prepared by IBM based on the processing of thousands of questionnaires
sent to various companies.

Qualitative method

This group of methods is based on the selection of the most significant characteristics
of the scientific activity for the organization, depending on the specifics of the products
and activities of the organization, with the determination of the relationships between
them. Such indicators can be the number of documents processed, the time spent on
solving problems, the availability and reliability of the service, the data transfer rate, the
amount of memory for storing information, etc.

Comparison method — the results of comparisons of indicators

reflecting the level of deviation of actual data from some basic, reference data is
evaluated.

Rating method — the entire arsenal of tools typical for this method is used.

Rank method — the entire arsenal of tools typical for this method is also used.

The method of expert assessments.

The assessment of the use of information technologies by the state body is carried
out according to the following criteria: the quality of planned measures for the use
of information technologies; technologies in the state body; the degree of institutional
strengthening of the activities of the State; information technology implementation
authority; efficiency of the Internet resource; use of interdepartmental information
systems; automation of functions (processes) of the state body; effectiveness of
departmental information systems. Indicators are determined for each criterion,
according to which points are awarded.

Based on the purpose of the university's activities, the indicators of the "learning
process" group will have the greatest weight. Since the results of scientific research
affect the composition and content of knowledge that students receive in the learning
process, the factors of the "scientific activity" group have the second-largest coefficient
values. The quality of the educational process also depends on the qualifications of the
teaching staff and administrative staff. At the same time, the component "management"
directly affects the results of scientific research, therefore, the weight coefficients of this
group are equal to or slightly less than the coefficients of the "scientific activity" group.

Results and discussion

System analysis of information scientific and educational resources

One of the leading social aspects that significantly affect economic growth is the level
of education of the employed population in the economy. World experience shows that
a high rate of economic growth is determined to a decisive extent by the qualification
composition of employees at all levels.

The development of technology leads to the strengthening of the role of human
capital since only through the availability of qualified labor for the country is becoming
possible to quickly implement all the innovations that allow the economy to function
effectively in modern conditions. Scientific research and development (R&D) is an
important area through which education influences economic growth. For example,
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the "contribution" of technological changes to the economic growth of the United
States and other developed countries is estimated at 20-40% of the annual growth of
national production (Afanasyev, 2019). This proves that education, especially higher
education, is of great importance for the development of research and development and
plays a decisive role in the rapid mastery of innovations and adaptation to them. The
conclusion is that the increase in investment in human capital has a direct relationship
with economic growth. Consequently, education has a positive impact on investments in
physical capital, and this fact certainly affects the economic growth of the state (Robert,
2018).

Evaluation of the effectiveness of the use of information scientific and educational
resources by methods of metric of website

The approach to assessing the effectiveness of the use of information scientific and
educational resources by agricultural enterprises is implemented below universities
based on the so-called "methods of metric of website ".

Only sites were used for the analysis of X-sites, which have 1st or 2nd-level domains.
Sites that are only sets of pages on the sites of the 1st and 2nd levels, it is not possible
to analyze this method. Description of the methodology for evaluating the effectiveness
of the use of information scientific and educational resources. Based on the theoretical
reasoning and the analysis of mathematical methods for evaluating the effectiveness
of the use of information resources given in (Afanasyev, 2021), we apply an additive
criterion for evaluating the effectiveness of the use of information resources of a
particular educational institution. Institutions as the sum of weighted groups, the total
sum of the weights of which is equal to 1, of the following particular criteria: criteria for
evaluating the types of representation of primary information scientific and educational
resources, criteria for evaluating the effectiveness of using information resources by
the state of the electronic trading platform, criteria for evaluating the effectiveness of
using information resources by the state of the electronic labor exchange, criteria for
evaluating the types of representation of secondary information educational resources.

Private criteria, in turn, are calculated as the sum of weighted criteria for evaluating
indicators. Information scientific and educational resources following modern trends in
the field of Internet technologies, when providers begin to provide services for storing
the content of websites in powerful database management systems (DBMS) can be
stored, on the one hand, both in the form of catalogs and in the form of a full-format
electronic representation, on the other hand, in the form of an unordered list, or in the
form of an ordered electronic representation (with the ability to navigate, for example,
based on DBMS by thematic heading, authors, organizations, keywords, etc.) (Gorla et
al., 2016).

The criterion for evaluating the indicators of information scientific and educational
resources is calculated as the ratio of the sum of the volumes of information scientific
and educational resources at the university level, faculties and departments to the
maximum number of informational scientific and educational resources at these levels
from all universities (Petter et al., 2008).

Neural network analysis
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Usually, neural networks are used to predict: the exchange rate, the state of
financial markets, enterprise performance, bankruptcies, etc. (Simon et al., 2006;
Osovsky). Despite the abundance of publications on neural networks, a small number
of publications are devoted to the study of the effectiveness of information systems, for
example (Andreica et al.; Cataniciu et al.; Andreica).

Thus, in (Andreica), an analysis of labor productivity as a component of production
efficiency in Romanian industry is given, using econometric methods and artificial
neural networks. The authors of (Andreica). have shown that, over long time intervals, a
neural network gives better results than regression analysis G. Zhao and J. Liu (Guifen,
2009). in their study combined the principal component method and neural networks
in solving the problem of evaluating an information system. Their empirical studies
have proven that the use of a neural network has advantages over traditional analysis
methods, namely, it eliminates subjectivity in the analysis results. Francisco J. Delgado
in his work (Francisco J.Delgado, 2005). considered the general issue of measuring the
efficiency of an economic system on the example of the public sector using three types
of analysis: parametric, non-parametric and artificial neural networks. Comparing the
results obtained using various methods of statistical analysis and neural networks, he
concluded that the latter provides the researcher with more flexibility and in most cases,
especially when extrapolating the results over long time intervals, give more accurate
results.

Let us take a multilayer perceptron as a neural network model (Haykin, 2006). Tables
1, and 2 indicate the input and output variables for the neural network.

Table 1 — «Input variables»

Variable Description

x1 price

x2 cost of raw materials, materials, fuel

x3 cost of fixed assets

x4 equipment production capacity

x5 quality of raw materials, materials, fuel

x6 qualification of workers

x7 number of business processes served by IS
x8 Computer Utilization Ratio (CUT)

Table 2 — «Output variables»

Variable Description
yl production cost
y2 output

Variables x1-x4 reflect the main indicators of the production system and do not
require explanation.

The variables x5-x8 are the quality of raw materials, materials and fuel (x5) will be
reduced to a numerical form, for example, using the technique (Francisco J.Delgado,
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2005). We will do the same with the qualifications of personnel (Haykin, 2006). The
number of business processes served by the IS - variable x7, must calculate as a specific
indicator:

X7 =N, "N, (1)

where N, is the number of business processes that are serviced by IS, and the total
number of business processes in the enterprise, respectively.
The coefficient of use of CUT - the variable x8 is calculated by the formula:

X8 = * )

where the Number of workstations - the number of automated workstations (AWS);
Number of users - the number of AWS users; Work time with workstation - the time
during which users solve problems using workstations; The total time of work on the PC
is the total time of work of all personal computers (PCs) of the enterprise.

The neural network was created and trained using the Statistica Neural Networks
program. After choosing the structure of the neural network, it needs to solve two problems:
choose the number of neurons and determine the required amount of data for training.

S. Osovsky proposes to choose the number of neurons in the hidden layer equal to
the sum of the number of inputs and outputs (Haykin, 2006), and S. Khaikin connects
the amount of data in the training sample N with the number of weights in the network
W and the value of the specified error :N>W/ . Thus, with = 10% and W=50,
the training data set should contain more than 500 samples. The activation functions
of neurons are chosen to be sigmoidal (Haykin, 2006; Neural). As a result, a neural
network was obtained, the parameters of which are shown in Table 3.

Table 3 — «Indicators of variables»

Indicator Value
Number of layers 3
Number of neurons 8-16-2
Number of synapses 160
Testing error 12.361

Forecasting the economic efficiency of IS is carried out by calculating the cost
reduction and increasing the volume of output with the improvement of IS indicators
(x7, x8). The remaining indicators (x1-x6) will remain unchanged.

Calculation of the economic efficiency of IS by converting the known formulas to
the form:

EE, = [0*P,+ 0*A,] / AC 3)

where A , A, - the annual volume of sold (issued) products before and after making
changes to the IS; C,, C, - costs for products sold before and after; P, - profit from sales;
AC - the cost of making changes to the IS.
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Conclusion

Improving the efficiency of the university can be achieved through the introduction of
information systems, which is accompanied by appropriate changes in the organizational
structure and organization of business processes. The use of an artificial neural network
allows you to highlight the component of the effect received by the university from
the information system, in the event of a simultaneous change in a group of factors
reflecting the state of production and information systems.

In further studies, it is possible to further improve the neural network model in terms
of increasing the number of input and output parameters, as well as optimizing the
network structure.

The proposed algorithm has a number of distinctive features, it allows an increase
in the level of information system security assessment; timely response to changing
conditions in the field of information security; speeds up the evaluation process.
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