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Abstract. Today we live in a technological society. Information systems (IS) are 
embedded in the core of almost every business function in modern organizations. 
Higher education institutions are at the center of today's economic, social and cultural 
changes. It is in these institutions that knowledge is accumulated and transmitted. To 
be able to adapt to changes, universities are in the process of developing appropriate 
information technology to ensure sustainable development. Unfortunately, there is not 
enough research on the provision of information technology technologies, especially 
for higher education institutions. Article reviews studies that are about the effectiveness 
of higher education information systems and draw several conclusions based on the 
collected data.
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ЖОҒАРЫ БІЛІМ БЕРУ САЛАСЫНДА АҚПАРАТТЫҚ ЖҮЙЕЛЕРДІ 
ҚОЛДАНУДЫҢ ТИІМДІЛІГІН БАҒАЛАУДЫ ЗЕРТТЕУ ЖӘНЕ 

ЖЕТІЛДІРУ

Ш.О. Сәлімбек, А.К. Мустафина 

Сәлімбек Шынар Омарбекқызы — «Ақпараттық жүйелер» кафедрасының 
магистранты, Халықаралық ақпараттық технологиялар университеті
Мустафина Аққыз Кураковна — оқу-әдістемелік және академиялық жұмыс 
департаментінің директоры, техника ғылымдарының кандидаты, «Ақпараттық 
жүйелер» кафедрасының доценті, Халықаралық ақпараттық технологиялар 
университеті

© Ш.О. Сәлімбек, А.К. Мустафина, 2023

Аннотация. Бүгінде біз цифрлық қоғамда өмір сүріп жатырмыз. Жоғарғы 
оқу орындары бүгінгі экономикалық, әлеуметтік және мәдени өзгерістердің 
орталығында, сол себепті өзгерістерге бейімделу үшін сәйкес ақпараттық 
технологиялар әзірлену үстінде. Өкінішке орай, әсіресе Жоғарғы оқу орындарын 
ІТ-технологиялармен қамтамасыз ету бойынша зерттеулер жеткіліксіз. Мақалада 
жоғары білім берудің ақпараттық жүйелерінің тиімділігі туралы зерттеулерге 
шолу жасалып, жиналған деректер негізінде қорытынды жасалады. Ұсынылған 
алгоритмнің бірқатар ерекше белгілері бар, ол ақпараттық жүйелердің қауіпсіздігін 
бағалау деңгейін арттыруға мүмкіндік береді; ақпараттық қауіпсіздік саласындағы 
өзгермелі жағдайларға уақтылы ден қою; бағалау процесін жылдамдатады.

Түйін сөздер.: e-learning, интеллектуалды технологиялар, цифрлық электронды 
оқулық, тиімділік, зерттеу

Дәйексөз үшін: Ш.О. Сәлімбек, А.К.Мустафина. Жоғары білім беру саласында 
ақпараттық жүйелерді қолданудың тиімділігін бағалауды зерттеу және жетілдіру 
//Ақпараттық және коммуникациялық технологиялардың халықаралық журналы. 
2023. V.4. № 1. Бет 85-94 (орыс тілінде). https://doi.org/10.54309/IJICT.2023.13.1.008
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Аннотация. Сегодня мы живем в цифровом обществе. Высшие учебные 
заведения находятся в центре сегодняшних экономических, социальных и 
культурных изменений. Чтобы иметь возможность адаптироваться к изменениям, 
университеты разрабатывают соответствующие информационные технологии для 
обеспечения устойчивого развития. К сожалению, недостаточно исследований по 
обеспечению ИТ-технологиями, особенно для высших учебных заведений. В статье 
проводится обзор исследований, посвященных эффективности информационных 
систем высшего образования, и дается заключение на основе собранных 
данных. Предлагаемый алгоритм имеет ряд отличительных особенностей, он 
позволяет повысить уровень оценки защищенности информационных систем; 
своевременное реагирование на изменение условий в сфере информационной 
безопасности; ускоряет процесс оценки.

Ключевые слова: электронное обучение, интеллектуальные технологии, 
цифровой электронный учебник, эффективность, методы
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и коммуникационных технологий. 2023. Т. 04. № 1. Стр. 85–94 (На рус.). https://
doi.org/10.54309/IJICT.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
y1 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 = NBP
IS/NBP                                                                  (1)

where NBP 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 = *                 (2)

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 Ꜫ: N > W/ Ꜫ. Thus, with Ꜫ = 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:

  EEIS = [()*P1 + ()*A2] / ∆CIS                               (3)

where A1, A2 - the annual volume of sold (issued) products before and after making 
changes to the IS; C1, C2 - costs for products sold before and after; P1 - profit from sales; 
∆CIS - 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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