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The object of this study is the quality of dis
tance learning. The need for procedures to assess 
the quality of this form of education was manifes
ted most clearly in connection with the COVID19  
pandemic, wars, and other global problems, which 
predetermine the relevance of the study. 

The study considers the construction of a deci
sion support model for assessing the quality of dis
tance learning. Underlying the method is a com
bination of the method of expert assessments and 
the criterion model of data analysis, the basic 
method for analyzing the data obtained is the 
method of hierarchy analysis. 

Structural and functional schemes of the qua
lity management system for distance learning 
are proposed. During the study, 10 criteria and 
52 indicators were selected, and the weight of 
each indicator was calculated. Based on the 
weight values obtained, a scheme of the criteria 
model of decision support was built to assess the 
quality of distance learning.

During the expert evaluation of the criteria 
and indicators, it was determined that the weight 
of indicators within the criterion ranges from 
0.09953 to 0.34262. Such a difference in weight 
values indicates the optimality of the set of indi
cators within the criterion.

Due to the combination of a criteriabased 
approach to data analysis in combination with 
the method of expert assessments, the model can 
be easily adapted for a point assessment of indi
vidual components and finding problem areas 
in the implementation of distance learning and 
management decisionmaking. 

The results of the study reported here may be 
of interest to both heads of educational institu
tions and employees of services involved in pro
cessing information about the organization and 
reporting for strategic decisionmaking
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1. Introduction

Higher education systems in today’s world face quality 
assurance challenges. Quality is not a static state and needs 
to be regularly evaluated and improved. Quality assurance is 
in most cases encouraged by ongoing self-assessment and the 
search for some form of external verification.

Modern realities – the COVID-19 pandemic and pos-
sible crises – dictate a change in distance education from 
classical teaching towards a combined or even unpredictable 
transition from one form of education to another. Issues of 
the quality of education, and especially the quality of the 
provision and organization of the educational process with 
distance learning technology, are becoming increasingly 

important throughout the modern world, and therefore re-
search into the area of the effectiveness of the organization of 
the distance learning process is relevant. 

In today’s globalized world, it is a fact that economic 
growth is determined not so much by the growth of physi-
cal capital and labor but by the stock of knowledge and the 
rate of its growth. At the same time, the latest information 
and communication technologies have made it possible 
to create knowledge societies in which higher education 
institutions (universities) play a key role. According to 
UNESCO, the development of the higher education sector 
should become a priority in both the most developed and 
developing countries, which is spelled out in the recom-
mendations [1, 2]. Therefore, research on the development 
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of decision support models for assessing quality in educa-
tion is relevant.

The study of quality management of distance learning 
should take into consideration the monitoring, control, and 
analysis of the effectiveness of the organization of learning 
processes from the standpoint of integrity and consistency. 
This will give the quality management system of distance 
learning new opportunities for realizing the educational po-
tential of universities. The devised methods and models for 
analyzing the quality of distance learning are able to form an 
objective assessment of the distance learning system of the 
university in an automated mode. 

The development of an automated system capable of 
assessing the quality of services provided and identifying 
problem areas is impossible without building a mathematical 
model of decision support. The introduction of this model 
in the educational process will contribute to improving the 
quality of distance learning.

2. Literature review and problem statement

Information plays an important role in the development 
of the organization as a commodity and as a resource. All pro-
cesses, without exception, depend on information when mak-
ing management decisions and developing a strategy. Com-
petent organization of interaction within the information 
space of the university will simplify the work and organize 
interaction at the operational, tactical, and strategic levels. 
One of the directions of such research may be associated with 
the creation of an automated system for assessing the quality 
of distance learning. Such a system can be considered an im-
portant component of the general information and analytical 
system of the university [3], which makes it possible to make 
decisions aimed at improving the quality of education. 

Any quality control system should have criteria against 
which it will be evaluated. The criteria and guidelines for qua-
lity assurance in the European Higher Education Area (ESG) 
were adopted as early as 2005, but even now the quality ma-
nagement of education and its evaluation is a problem that no 
educational institution can neglect, which, in turn, requires 
the development of appropriate tools. At the same time, the 
concepts of the quality of educational processes and systems 
remain very diverse and problematic [4]. This fully applies to 
distance learning. The authors of [5] note that the assessment 
of the quality of university education meets two main goals: 

1) identification of weaknesses and strengths of the edu-
cational process at the university, which will make it possible 
to develop and apply strategies aimed at improving quality; 

2) determining the compliance of the achieved level of 
quality of educational activities in the institution with the 
established standards. 

The authors of [6] consider the features of the processes 
of external quality assurance in the system of higher educa-
tion management. It is noted that the quality of educational 
programs at higher education institutions is controlled by 
quality assurance agencies using the accreditation system 
from the point of view of expert assessment and highlights 
the problem of managing the accreditation process, namely 
the subjectivity and inconsistency of expert decisions. How-
ever, no specific methodology was proposed.

The ability to acquire operational and reliable data makes 
it possible to take operational and predictive decisions to im-
prove the quality of education at the university. The authors 

of [7] substantiate the increase in the efficiency of this pro-
cess with the construction of the information environment  
of the university.

Noting that distance (e-learning) is not just another way 
to implement traditional educational services, but a complete-
ly new approach to education, the authors of [8] point out 
that the quality assessment system should take this fact into 
consideration. Quality assessment criteria should take into 
consideration the unique characteristics of distance learning 
that distinguish it from traditional education. It is no coinci-
dence that the analysis of scientific literature shows a growing 
interest in the problem of the quality of distance (e-learning). 

The analytical study [9] summarizes new approaches to 
assessing the quality of higher education, which take into con-
sideration the interests of various stakeholder groups (tea-
chers, students, university administration) and are aimed 
at establishing a balance of accountability and improving 
processes. This makes it possible to form an assessment of 
educational programs that is fairer and more trustworthy 
for stakeholders. However, the authors ignored the issue of 
involving such an important group of stakeholders as students 
in the expert evaluation. This information gap is to some 
extent filled by paper [10], which gives a wide range of func-
tions (from advisory to full-fledged experts) and describes 
the role of students in external quality assurance processes. 
It should be noted that models for the formation of an expert 
group, taking into consideration the specificity of the acade-
mic experience of students, have not yet been developed. 

The authors of the recommendations from the Interna-
tional Council for Open and Distance Education (ICDE) [11] 
indicate that the quality assurance system of distance learn-
ing, first of all, should guarantee the predefined level of qua-
lity, and not serve as a tool for promoting innovation. 

Evaluation of such a complex phenomenon as the quality 
of distance education and its management requires taking 
into consideration many different heterogeneous indicators 
with varying degrees of expression in the overall structure of 
the assessment. According to the authors of works [12, 13], 
one of the most effective methods for determining the rela-
tive weight of each indicator and building a balanced system 
is the method of analyzing hierarchies. Establishing the 
weight of the elements and building a hierarchy on this basis 
is carried out using the Saati pairwise comparison scale [14].

In works [15, 16] it is reported that managing the quality 
of distance education and predicting its results is an impor-
tant and complex task. In their study, the authors showed 
that the quality of the courses offered, and the organization 
of the learning process depend on the number of successfully 
completed courses of students.

As follows from our review, the quality of distance learning 
must be constantly monitored, taking into consideration the 
peculiarities of this form of education. All this suggests that it 
is appropriate to conduct a study on the development of a de-
cision support model to assess the quality of distance learning.

3. The aim and objectives of the study

The purpose of this study is to develop a comprehensive 
toolkit for the formation and adoption of a collegial ma-
nagement decision by an expert group to assess the quality of 
distance learning. The proposed decision-making tools will 
identify problem areas to which the management influence 
of the university administration will be applied. 
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To accomplish the aim, the following tasks have been set:
– to develop and describe structural and functional 

schemes for managing the quality of distance learning; 
– to analyze the organizational features of distance learn-

ing and develop a database of criteria and indicators to assess 
the quality of distance learning;

– to conduct an expert assessment of the criteria and 
indicators of the distance learning quality assessment system 
and develop a scheme of the criteria-based decision support 
model for assessing the quality of distance learning.

4. The study materials and methods

The object of this study is the quality of distance learning.
The hypothesis of the study assumes that the joint appli-

cation of methods of hierarchy analysis, expert assessments, 
and the criteria approach will make it possible to develop 
an effective model capable of identifying problem areas and 
recommending a control effect in the implementation of dis-
tance learning.

For the study, we adopted the following assumptions and 
simplifications. When implementing the method of hierar-
chy analysis, the arithmetic mean of expert assessments is 
used since with a large number of experts, the probability of 
the influence of the human factor is leveled. The method of 
hierarchy analysis itself can be applied if there is a rank coef-
ficient for each expert but this can be important only with  
a small number of experts.

The methods used in the research process corresponded 
to the stages of designing and building a decision support 
model to assess the quality of distance learning.

At the first stage, the methods of analysis and synthesis 
were used to build a structural and functional scheme of the 
quality management system for distance learning. It defines 
the components of the system and their interaction.

At the second stage, the method of theoretical and me-
thodological analysis was applied. The analysis of sources made 
it possible to select the most important criteria that are paid at-
tention to in scientific papers from the Scopus, WoS databases, 
and conference proceedings that addressed distance learning. 
As a result of the review of 97 sources, criteria and indicators 
for assessing the quality of distance learning were identified, 
which are reported by different authors. Systematization of the 
results of the analysis of scientific sources, taking into consider-
ation the purpose and key idea of the current study, was carried 
out by us through discursive reflection. That has made it pos-
sible to reduce the list of criteria and indicators detailing them. 

At the third stage, the method of expert evaluation was 
implemented. Matrices have been developed for the analysis 
of hierarchies. Questionnaire sheets for experts have been 
prepared. A mathematical model has been built. The survey 
was conducted using the Likert scale: from 1 «the indicator 
is not important at all», 2 «the indicator is of insignificant 
importance», 3 «the indicator is of average importance»,  
4 «the indicator is important», to 5 «the indicator is very 
important». Subsequently, for ranking indicators, the method 
of hierarchy analysis proposed in [14] was used, with the help 
of which the weights of the criterion indicators were defined. 
Based on the data obtained, the importance of each indicator 
for the construction of the criterion model was assessed.

The fourth stage was a briefing and a survey of experts; 
the results of the survey were recorded in the prepared ma-
trices; an analysis of the results was carried out and priorities 

were highlighted. The modeling method made it possible to 
build a mathematical model of decision support for assessing 
the quality of distance learning based on the data obtained.

The model was tested at the Non-Profit Joint Stock Com-
pany «North Kazakhstan University named after M. Kozy-
bayev» (Republic of Kazakhstan).

5. Results of the development of a decision support model 
for assessing the quality of distance learning

5. 1. Building a functional scheme of the distance learn-
ing quality management system

To build a functional scheme of the distance learning 
quality management system, it is necessary to determine the 
place of the automated information system in the distance 
learning management system. To do this, it is necessary to 
build a structural scheme for managing the quality of dis-
tance learning. The proposed structural scheme of quality 
management of distance learning is shown in Fig. 1.

The implementation of distance learning through infor-
mation systems in universities is strongly influenced by the 
external environment. It includes requirements for distance 
learning standards, educational programs, teacher qualifica-
tions, etc.

The information system of distance learning is informa-
tion tools, software, the way a distance learning system is 
implemented at the university. 

A quality assessment system is a system capable of assess-
ing quality relative to pre-entered criteria and parameters. 

The management system is representatives of the univer-
sity management: rector, vice-rector, dean, etc. Based on the 
data received from the automated system, a decision is made 
on the control effect. For example: improve the skills of trai-
ners, change training materials, or other activity, depending 
on the data obtained. 

Below, in Fig. 2, the proposed functional scheme of the 
quality management system of distance learning is shown.

The parameters by which the quality of distance learning 
will be assessed are entered into the database. In the para-
meter analysis block, they are processed, and certain values 
are assigned to the indicators. When comparing parameters, 
inconsistencies are revealed. For example, the parameter 
«Speed of veri fication of the student’s work (DE2)» is as-
signed a value of 4 by experts on the Likert scale when asses-
sing «as it should», and when assessing «as is» the value of 
1. This indicates that the work of students is checked very 
slowly, or partially not checked. In this case, the university 
employee responsible for monitoring the inspection of work 
should strengthen control and regularly report to manage-
ment about how quickly the check began to be performed.  
If there is a change in the requirements for the implementa-
tion of distance learning, then an adjustment is made, and 
new quality parameters are entered into the database.

5. 2. Results of the development of a database of crite-
ria for assessing the quality of distance learning 

The purpose of this stage is to develop a database for as-
sessing the quality of distance learning. To do this, it was neces-
sary to exclude overlaps in the criteria and indicators used by 
different authors to evaluate distance learning. In this regard, 
18 criteria (categories) were identified, which were detailed by 
147 indicators. As a result, 10 criteria were defined. The number 
of indicators for each criterion ranged from 3 to 9 indicators. 
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In total, 52 indicators were obtained, which are presen-
ted below:

1. Regulatory documents on educational programs im-
plemented with the use of distance educational technolo-
gies (DOT) (RD). Criterion parameters. General requirements 
for the provision of distance learning (RD1). Requirements 
for educational programs implemented using distance learn-
ing (RD2). Technical requirements for the provision of dis-
tance learning (RD3). The curriculum of the educational pro-
gram (RD4). Balanced course schedule (RD5).

2. The structure of an educational program implemented 
partially or completely with the use of distance learning (SP). 
Criterion parameters. Course Map of the Educational Pro-
gram (SP1). The correspondence of the set of goals for each 
of the courses to the goals of the educational program (SP2). 
Educational Program Competency Map (SP3).

3. Professionalism of trainers (PT). Criterion para-
meters. Experience in the use of remote technologies (PT1). 
ICT Competence Level (PT2). Course teaching experi-
ence (PT3). Availability of a certificate of completion of 
courses on the study of distance technologies in educa-
tion (PT4).

4. IT infrastructure of distance learning (IT). Criterion 
parameters. Availability of own server infrastructure (IT1) 
in the university. Availability of algorithms for integrating 
data into the information system of the university (IT2). 
Availability of a mail server (IT3). Availability of own server 
for conferences (IT4) at the university. Availability of an 
educational portal (IT5).

5. Quality of educational services provided (QE). Criteri-
on parameters. Adaptation of training methods to software for 
the implementation of distance technologies (QE1). The abi-
lity to use a variety of methods and forms of distance learning 
and assessment (QE2). Ensuring the interaction of individual 
components of the distance learning system (QE3). Quality 
control systems for learning students (QE4).

6. Quality of content training materials (QM). Criterion 
parameters. Matching content to course objectives (QM1). 
Optimality of the volume of educational material (QM2). 
Availability of learning materials for learners to under-
stand (QM3). Relevance of submissions (QM4). Content 
matching to the learning activities required to master 
it (QM5). The focus of the content is on the cognitive acti-
vity of students (QM6). Adaptation of training materials to  

 
Fig.	1.	Structural	scheme	of	distance	learning	quality	management	(author’s	scheme)

 
Fig.	2.	Functional	scheme	of	the	quality	management	system	of	distance	learning	(author’s	scheme)
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individual needs of students (QM7). Accounting for pre- and 
post-course details (QM8). Links to additional materials and 
resources (QM9).

7. Remote interaction between the trainer and stu-
dent (DE). Criterion parameters. Feedback on the questions of 
the studied course (DE1). The efficiency of verification of the 
student’s work (DE2). Assistance in preparing for checkpoints 
and exams (DE3). Possibility of re-examination of the mate-
rial (DE4). Feedback when taking the course externally (DE5).

8. Advisory and Support Service (CS). Criterion para-
meters. Providing trainers with consulting support on work-
ing in the distance learning system (CS1). Providing students 
with consulting support on working in the distance learning 
system (CS2). The processing speed of student applica-
tions (CS3). Availability of prepared comments on frequently 
asked questions (CS4). Availability of assistant bots (CS5). 
The speed of the message processing procedure (CS6).

9. Evaluation of Learning Outcomes (EL). Opportunity to 
discuss learning outcomes and peer review (EL1). Didactic sup-
port for intermediate or examination (EL2) testing. The focus of 
assessment on identifying the level of mastery of competencies 
of students (EL3). Availability of information about the results 
of the study of courses (EL4). Availability of an identification 
system during the exam (EL5). Optimality of intermediate 
control points, the presence of formative assessment (EL6). 
Self-assessment of the student within the course (EL7).

10. Course design (CD). Criterion parameters. Availabi-
lity of methodological recommendations for the development 
of the course (CD1). Availability of a convenient template 
for posting course materials (CD2). Visibility of course mate-
rials (CD3). Multimedia of the course materials (CD4).Thus, 
these criteria and their detailed indicators will form the basis 
of a database of parameters for assessing the quality of dis-
tance learning. The database will be used to create an auto-
mated quality management system for distance education.

5. 3. Development of a criteria-based decision support 
model scheme for assessing the quality of distance learning

This stage was implemented on the basis of the method 
of expert evaluation. Experts were asked to assess the impor-
tance of each indicator on the Likert scale. To calculate the 
total data and calculate the priority vector, the resulting ma-
trices are compiled according to the following algorithm. To 

begin with, the data of expert assessment surveys were con-
solidated into a single system. Identical matrices have been 
compiled. For each indicator, expert averages were found (1): 

e
a

Nij
ij

N

= ∑1 ,  (1)

where eij is the arithmetic mean of each indicator, N is the 
number of experts interviewed, aij is the value of the expert 
assessment of each expert of the i-th row and j-th column 
in the matrix of options. The indicators were compared  
in pairs. A matrix of pairwise comparisons for each criterion 
was then constructed. In the matrix, the average values of 
expert assessments were placed above the main diagonal. The 
values below the principal diagonal of the matrix are equal to 
the corresponding symmetric values relative to the principal 
diagonal. The main diagonal is filled with the maximum im-
portance value; in our case, it is 5.

To calculate the priority vector, an additional column was 
created, in each cell of which the geometric mean for each of 
their rows of the criterion matrix (2) was pre-calculated:

y ei ij
j

N

N=
=

∏
1

,  (2)

where yi is the geometric mean of the i-th row of the cri-
terion, e is the arithmetic mean of each indicator of expert 
assessments.

The elements of the priority vector are calculated by 
element-by-element division by the sum of the values of the 
column vector using the formula (3):

y
y

y
i

i

i
i

N ,=

=
∑

1

 (3)

where yi is the weight of the priority vector value.
Since the sum of the values of the priority vector should be 

equal to 1, a verification formula was drawn up that determines 
the value of the sum of the elements of the priority vector.  
After the priority vector has been calculated, a formula is 
used to check the priority by identifying the maximum value 
in the priority vector column. Fig. 3 shows an example of one 
of the comparison matrices according to the IT criterion.

IT infrastructure DOT 
(IT) average

IT
1

IT
2

IT
3

IT
4

IT
5

pr
io

ri
ty

 v
ec

to
r

Yi
 

IT1
Own server 
infrastructure 4.743 1.000 1.107 1.122 1.034 1.041 0.212 1.060 0.212 priority

IT2

Availability of 
algorithms for 
integrating data into the 
university information 
system 4.286 0.904 1.000 1.014 0.935 0.940 0.191 0.958 0.191

IT3
Availability of a mail 
server 4.229 0.892 0.987 1.000 0.922 0.928 0.189 0.945 0.189

IT4
Own server for 
conferences 4.586 0.967 1.070 1.084 1.000 1.006 0.205 1.025 0.205

IT5
Availability of an 
educational portal 4.557 0.961 1.063 1.078 0.994 1.000 0.203 1.018 0.203

The sum of the vectors 1.000

=1

N 
N

i ij
j

=y a
=1

=


i

in N

i
i

yy
y

Fig.	3.	Example	of	the	resulting	matrix	according	to	the	IT	criterion	(implemented	by	means	of	MS	Excel)
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Experts were invited to rank the indicators in terms of 
their importance and relevance relative to each other within 
each of the criteria. Since the experts are made up of different 
social groups, a joint opinion will make it possible to com-
prehensively assess the importance of each of the indicators. 
Despite the fact that the method of Saati makes it possible to 
add weight for each of the experts, we decided to consider the 
opinion of the experts equivalent since the quality of the im-
plementation of distance learning equally depends on the in-
volvement of the student, the professionalism of the trainer, 
the coordinated work of methodologists and representatives 
of educational and support staff. Figure 3 shows a summary 
table for one of the criteria, obtained by averaging the data 
of the expert group. Since the survey was carried out using 
remote technologies, we can argue that there was no psycho-
logical impact or pressure from administrative workers on 
the teaching staff and students. The results of the calculation 
of the weight values of all indicators are given in Table 1.

Table	1

Results	of	calculation	of	weight	values	of	indicators		
for	10	criteria	for	assessing	the	quality	of	distance	learning

Indicator Weight Indicator Weight Indicator Weight

RD1 0.20523 QE1 0.24245 CS1 0.16599
RD2 0.20952 QE2 0.25376 CS2 0.17046
RD3 0.20515 QE3 0.24615 CS3 0.1679
RD4 0.2026 QE4 0.25763 CS4 0.16762
RD5 0.1775 QM1 0.11765 CS5 0.15575

SP1 0.32546 QM2 0.11354 CS6 0.14241
SP2 0.33191 QM3 0.11699 EL1 0.14241
SP3 0.34262 QM4 0.1106 EL2 0.14478
PT1 0.26671 QM5 0.11227 EL3 0.14083
PT2 0.25756 QM6 0.11457 EL4 0.13858
PT3 0.24417 QM7 0.11102 EL5 0.13942

PT4 0.23155 QM8 0.09953 EL6 0.14548

IT1 0.21189 QM9 0.10382 EL7 0.1485
IT2 0.19096 DE1 0.20177 CD1 0.24131
IT3 0.18884 DE2 0.19268 CD2 0.25292

IT4 0.20546 DE3 0.19527 CD3 0.24694

IT5 0.20285 DE4 0.2033 CD4 0.25883
× × DE5 0.20698 × ×

The sum of the weight values of the indicators for each 
criterion is 1. This approach was chosen in accordance with 
the agreed opinion of experts that each of the indicated 
criteria is of equal importance for assessing the quality of  
distance learning.

Identifying priorities based on expert assessments, it 
is possible to assess the existing distance learning sys- 
tem at the university and choose one or another manage-
ment impact.

Calculations at the previous stage made it possible to 
build a scheme of a criteria-based decision support model for 
assessing the quality of distance learning (Fig. 4). 

A model is a set of criteria and a hierarchy of indicators 
related to each of the criteria.

Indicators that have large weight values are located clo-
ser to the center of the model. 

Weights in the criteria decrease when their location is 
removed from the center. 

6. Discussion of results of the development  
of a decision support model for assessing  

the quality of distance learning

The proposed model makes it possible to combine the 
criterion approach, the method of expert assessments, and 
the method of hierarchy analysis.

Depending on the needs of the organization, criteria  
and indicators for data analysis can be selected accord- 
ing to the priority directions for the development of dis-
tance learning. 

The presented structural scheme of quality manage-
ment (Fig. 1) identified the components of the information 
environment of the university involved in the process of 
assessing the quality of distance learning. The functional 
scheme (Fig. 2) describes the process of assessing the quality 
of distance learning.

It is important to determine strategic directions in the 
area of distance learning before starting the analysis. For 
this purpose, a database of criteria for assessing the quality 
of distance learning was developed. The database includes 
10 criteria and 52 indicators. The selection of criteria was 
carried out by us through discursive reflection.

 
Fig.	4.	Scheme	of	the	criteria	model	of	decision	support	for	assessing	the	quality	of	distance	learning	(author’s	scheme)
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To analyze the importance of each criterion, the method 
of expert assessments was applied. To simplify the under-
standing of experts of the principles of the criterion approach, 
the jackal Likert was used, which made it possible to rank 
the criteria by degree of importance. Expert assessments, 
calculated according to formulas (1) to (3), make it possible 
to rank the indicators by the degree of importance. Using the 
method of hierarchy analysis, a matrix is drawn up, the main 
task of which is to identify priority indicators within each of 
the criteria (Fig. 3).

The priorities interpreted with the help of the final ma-
trix will allow researchers to identify strategic directions of 
development within the framework of the study. Based on the 
data obtained, a scheme of the criteria-based decision sup-
port model for assessing the quality of distance learning was 
built (Fig. 4). The scheme clearly showed the distribution of 
priorities. The greater the weight of the indicator, the closer 
to the center of the model it is located, the greater the impact 
it has on the quality of distance learning. 

The proposed methods make it possible to identify prio-
rity areas for the development of the organization within the 
framework of those indicators and criteria that have been 
previously described. As shown in Fig. 1, this process can be 
cyclical, such studies can be repeated after a certain period  
of time. The universality of this method of research is that 
if the criteria and indicators change depending on the direc-
tions of development of the organization, then the algorithms 
for data processing do not change. 

Thus, a feature of the criterion model and the application 
of the hierarchy analysis method is the ability to take into 
consideration expert opinion within the framework of the 
study. Data processing can reveal non-obvious priorities, 
which can be especially important if the organization is expe-
riencing difficulties and needs to be reformed. Well-designed 
criteria will identify the main directions of development 
for making important management decisions. The model 
reported in this paper can be used not only in educational 
organizations but also for organizations of the production 
cycle. The criteria proposed in the work are far from complete 
but only demonstrate the current state of distance learning 
at the university. Depending on the changing environmental 
requirements, the criteria may change but the functional 
scheme of the distance learning quality management system 
will remain unchanged.

The negative aspect is that with a small number of experts, 
there is a high probability of error due to the human factor. 
It follows that the number of experts should be as large as 
possible. It should be borne in mind that when working with 

any social systems, one needs to make an adjustment for the 
human factor. It is important to have as many specialists of 
various fields of activity as possible in the team of experts.

We see further development of our research in the study 
of the results obtained and the controlling effects on the 
organization of distance learning at the university. The issue 
of adapting such a methodology for making managerial deci-
sions of the university as a whole and creating an analytical 
decision support system is being studied.

7. Conclusions

1. A universal model of decision support based on the 
expert assessment of indicators and criteria, the processing of 
which is carried out using the method of hierarchy analysis, 
has been proposed. The universality of the method is in the 
simple processing of the acquired expert assessments.

2. As an example of analysis, a study taking place at the 
North Kazakhstan University named after M. Kozybayev, 
Petropavlovsk, Kazakhstan, was considered. 10 criteria and 
52 indicators were identified to assess the quality of distance 
learning. The number of indicators for each criterion ranged 
from 3 to 9. These criteria and indicators formed the basis of 
a database for assessing the quality of distance learning.

3. During the expert evaluation of the criteria and indica-
tors of the distance learning quality assessment system, it was 
determined that the weight of indicators within the criterion 
ranges from 0.09953 to 0.34262. Based on the weight values 
obtained, a scheme of the criterion model of decision support 
for assessing the quality of distance learning was built. This 
model is dynamic because depending on the overall strategy 
for the development of distance education, indicators and 
criteria may change. The model also takes into consider-
ation the change in the importance of a particular indicator 
depending on the implementation at the university. The 
proposed methodology will make it possible to find problems 
in the implementation of distance learning and designate the 
zone of application of the control influence. This algorithm 
for conducting research can be scaled to any organization. 

Conflict of interest

The authors declare that they have no conflict of inte-
rest in relation to this research, whether financial, personal,  
authorship or otherwise, that could affect the research and its 
results presented in this paper.

References

1. Uvalic-Trumbic, S., Martin, M. A. (2021). A New Generation of External Quality Assurance: Dynamics of change and innovative 

approaches. New trends in higher education. Paris: UNESCO, International Institute for Educational Planning, 112. Available at: 

https://unesdoc.unesco.org/ark:/48223/pf0000377497/PDF/377497eng.pdf.multi

2. Martin, M., Parikh, S. (2017). Quality management in higher education: developments and drivers: results from an international 

survey. Paris: UNESCO, International Institute for Educational Planning, 99. Available at: https://unesdoc.unesco.org/ark:/48223/

pf0000260226/PDF/260226eng.pdf.multi

3. Kolyeva, N., Kopnova, O., Shaporeva, A. (2021). Adaptation Information and analytical system adaptation in the contour of the 

corporate system of the university. E3S Web of Conferences, 270, 01037. doi: https://doi.org/10.1051/e3sconf/202127001037 

4. Noaman, A. Y., Ragab, A. H. M., Madbouly, A. I., Khedra, A. M., Fayoumi, A. G. (2017). Higher education quality assessment 

model: towards achieving educational quality standard. Studies in Higher Education, 42 (1), 23–46. doi: https://doi.org/10.1080/ 

03075079.2015.1034262 



Eastern-European Journal of Enterprise Technologies ISSN 1729-3774 4/3 ( 118 ) 2022

50

5. Ortega Naranjo, W. F., Caisa Yucailla, E. D. (2021). Indicadores de calidad: educaci n superior-Quito. UNIANDES Episteme, 8 (4), 

522–536. Available at: http://45.238.216.13/ojs/index.php/EPISTEME/article/view/2344/1848

6. Fesenko, T., Ruban, I., Karpenko, K., Fesenko, G., Kovalenko, A., Yakunin, A., Fesenko, H. (2022). Improving of the decision-mak-

ing model in the processes of external quality assurance of higher education. Eastern-European Journal of Enterprise Technologies,  

1 (3 (115)), 74–85. doi: https://doi.org/10.15587/1729-4061.2022.253351 

7. Aitymova, A., Shaporeva, A., Kopnova, O., Kushumbayev, A., Aitymov, Z. (2022). Development and modeling of combined com-

ponents of the information environment. Eastern-European Journal of Enterprise Technologies, 2 (2 (116)), 51–60. doi: https:// 

doi.org/10.15587/1729-4061.2022.255084 

8. Misut, M., Pribilova, K. (2015). Measuring of Quality in the Context of e-learning. Procedia – Social and Behavioral Sciences, 177, 

312–319. doi: https://doi.org/10.1016/j.sbspro.2015.02.347 

9. Ransom, T., Knepler, E., Zapata-Gietl, C. (2018). New Approaches to Judging Quality in Higher Education. Profiles of Emerg-

ing Methods. Apart From Traditional Accreditation. Washington: Council for Higher Education Accreditation, 32. Available at: 

https://files.eric.ed.gov/fulltext/ED588479.pdf

10. European, Ukrainian and Kazakh policies, strategies and practices of quality assurance in higher education in the context  

of WP2.1 (2021). Available at: http://web.elth.ucv.ro/eduqas/wp-content/uploads/sites/2/2021/07/R1.-Case-study.pdf

11. Ossiannilsson, E., Williams, K., Camilleri, A. F., Brown, M. (2015). Quality models in online and open education around the 

globe. State of the art and recommendations. Oslo: International Council for Open and Distance Education, 52. doi: https:// 

doi.org/10.25656/01:10879

12. Vinogradova, I., Kliukas, R. (2015). Methodology for evaluating the quality of distance learning courses in consecutive stages.  

Procedia – Social and Behavioral Sciences, 191, 1583–1589. doi: https://doi.org/10.1016/j.sbspro.2015.04.364 

13. Bekesiene, S., Vasiliauskas, A. V., Ho kov -Mayerov , ., Vasilien -Vasiliauskien , V. (2021). Comprehensive Assessment of Distance 

Learning Modules by Fuzzy AHP-TOPSIS Method. Mathematics, 9 (4), 409. doi: https://doi.org/10.3390/math9040409 

14. Saaty, R. W. (1987). The analytic hierarchy process – What it is and how it is used. Mathematical Modelling, 9 (3-5), 161–176.  

doi: https://doi.org/10.1016/0270-0255(87)90473-8 

15. Bolton, D. L., Smidt, E., Li, R. (2019). Assessing the quality of distance education at a university. Ensuring quality and integrity  

in online learning programs, 149–177. doi: https://doi.org/10.4018/978-1-5225-7844-4.ch006 

16. Naveed, Q. N., Qureshi, M. R. N., Tairan, N., Mohammad, A., Shaikh, A., Alsayed, A. O. et. al. (2020). Evaluating critical success 

factors in implementing E-learning system using multi-criteria decision-making. PLOS ONE, 15 (5), e0231465. doi: https:// 

doi.org/10.1371/journal.pone.0231465


