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Yatsenko R. M., Yakovliev A. A. The Complex of Quality Management Models for Online Educational Courses

Due to the COVID-19 pandemic spread over the world and military operations in Ukraine, the issue of the importance of quality control of online courses has
moved from the category of «moderately necessary» to the category of «necessary here and now». Online learning is a very large topic that just cannot be cov-
ered by one single paper or study, considering the nature of educational services, their stretching in time and huge variability, combined with the factor of the
unique approach of individual teachers to the presentation of the material. Hence, the study designates online courses as one of the measurable entities of online
learning, both in terms of statistical information that can be collected from the electronic implementation of online courses on the relevant platform, and owing to
the short life cycle of a single online course, allowing for more feedback and the impact adjusted in order to improve. The study presents a complex of mathemati-
cal models that provides both a numerical characteristic of the quality of an online course and an algorithm for choosing options for improving the quality of the
course, which will reduce the labor intensity of developing and maintaining online courses and increase their attractiveness both in the commercial environment
and in the environment of non-profit education. Should commercial use be the case, the proposed set of models can be based on indicators that are important
for maximizing profits and minimizing costs, pushing technical quality indicators aside, or vice versa: it would be more necessary to assess quality at all possible
levels for courses that are not aimed at direct profit. Thus, the proposed complex of models can become a tool that will help improve the quality of online courses,
based on objective indicators; allocate the most ineffective courses; adjust the attention of course developers depending on the purpose when creating a course.
Keywords: online courses, quality of online courses, online learning, mathematical models, complex of quality management models.
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AyeHko P. M., Akoenes A. A. Komnaekc modeneli ynpaeniHHA AKicmio oceimHix oHAaliH-Kypcie
Y 38'A3Kky 3 naHOemieio KopoHasipycy y ceimi ma eilicbkosumu Oiamu 8 YKpaiHi nUMaHHSA 8aX1UBOCMI KOHMPOAKO AKOCMI OHAALH-Kypcie nepeliuino 3 po3pady
MOMIPHO HeobXiOHo20 8 Po3pAd HeobxidHo20 mym i 3apa3. OHAAUH-HABYAHHS — OyHe 8eMUKA MeMa, AKY MPOCMO HEMOM/IUBO OXONUMU 00HIE0 cmammeto abo
00CN1i0HEHHAM Yepe3 npupody 0C8imHIX Mocsye, iXHI0 po3mazHymicmb y Yaci ma 8eauyvesHy 8apiamugHicme y MOEOHAHHI 3 (PaKMOPOM yHiKansHocmi nidxody
OKpemux 8uknadayie 0o nodayi mamepiany. Tomy 8 daHomy docnioieHHi bydymb po32nsdamuca auwe oHAAlH-Kypcu AK 00Ha 3 BUMIPHUX CymHocmeli oHAalH-
HOBYAHHSA AK 3 MOYKU 30py CMaMUCMUYHoI iHGhopmauyji, AKY MOXCHA 3i6pamu 3 eneKmpoHHO20 8MineHHs OHAALH-KypCie Ha 8i0n0sioHili naamgopmi, mak i e cuny
KOPOMK020 HUMMEBO20 YUKAY 0OUHUYHO20 OHAALIH-KYPCY, W0 00380AUMb Yacmilie ompumysamu 380pomHuli 38’A30K i Kopuzysamu (20 ensug 3 Memoro no-
ninwerHs. Y docnidxeHHi npedcmagneHuli KOMMAEKC MamemamuyHux modened, wjo 00380/17€ AK YUCesbHY XapaKmepUuCmuKy AKOCMi OHAALH-KypCy, mak i anzo-
pumm 8ubopy sapiaHmie NoAiNWeHHA AKOCMI Kypcy, wio 0038041UMb 3HU3UMU MPYOOMICMKICMb PO3P0OKU Ma NiIOMPUMKU OHAAlH-Kypcie ma midsuwumu ixxwo
npusabausicmb AK y KomepuiliHomy cepedosuwyi, max i 8 cepedosuwi HekomepuitiHoi ocsimu. Y pasi KomepyiliHO20 BUKOPUCMAHHSA 3aMPOMOHOBAHUL KOMIIEKC
Modeseli MOxe CrUpamucs Ha NOKA3HUKU, 8aX(IUSI came 045 MAKCUMI3ayji mpubymky ma miHimizauii sumpam, eiocysaroyu MOKA3HUKU MeXHiYHoi sKocmi 86IK,
ab0 X HABMAKU, — KypCU, WO He HauineHi Ha npame ompumMaHHs npubymky, 6ydyms binbwe 3auikaseHi 8 oyiHYi came KOCMI Ha BCIX MOXIUBUX piBHAX. TaKuM
YUHOM, 3aMpPOMOHOBAHUL KomnaeKc modeneli Moxte cmamu iHcmpymMeHmoM, AKul domomoxce noAINWUMU AKICMb OHAAUH-KYPCiB, CIUPAKoYUCh Ha 06'EKMuBHI
MOKA3HUKU; 8udinumu Halibinbw HeeheKMuBHI Kypcu; cKopuayeamu yeazy po3pobHUKig Kypcy 3a/exHO 8i0 Memu npu CMeopeHHi Kypcy.
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ith the start of the coronavirus pandemic in

'\ x / 2020, distance education began to actively

gain weight in the global education mar-

ket. Both private and public educational institutions

began to use distance education technologies widely,

while the number of available mass online educational

courses (Massive open online courses, MOOC) con-
tinues to grow.

According to Class Central, in 2020, the number
of mass education online courses’ students exceeded
180 million, and in 2021, the number of MOOCsS’ stu-
dents increased to 220 million, which indicates a di-
rect need for online education in general and online
courses in particular in today’s environment [1].

Moreover, the growth of investments in online
education did not stop with the end of the quarantine,
as could be assumed at the beginning of the pandemic.
Global trends show the continued growth of the on-
line education market, for example, ReportLinker re-
searchers in their report “Worldwide Digital Education
Sector Analysis” for 2023 say “The global market for
E-Learning estimated at US$332.6 Billion in the year
2022, is projected to reach a revised size of US$686.9
Billion by 2030, growing at aCAGR of 9.5%” [2].

The indicators above clearly show the prospects
for the online education market development. But it is
necessary to consider the phenomenon of online edu-
cation in parts, due to the fact that the issue is com-
plex, and it is impossible to cover it in one study, since
in recent years the tools used in online learning are dy-
namically developing, which positively affects distance
education, new approaches are emerging and basic
methods of using online education are being formed.
Therefore, this study will consider the quality manage-
ment processes of online educational courses as inde-
pendent resources of distance education.

If we consider the importance of online educa-
tional courses, the following aspects can be highlight-
ed (based on statistical data collected by “markinstyle.
co” [3]):

+ 43% of students use online learning platforms
while studying which positively reflects on
their grades;

+ 81% of students say online learning has helped
them improve their grades;

+ 65% of investigated universities support and
encourage additional online learning.

On the "devlinpeck.com" portal, you can find the
following statistical information on online courses for
2024:

+ worldwide, 49% of students have completed
some sort of online learning;

+ online learning is the fastest-growing market
in the education industry — it has grown 900%
since its creation in 2000;
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+ 70% of students say online learning is better
than traditional classroom learning;

+ the number of online learning users is expect-
ed to increase to 57 million by 2027;

+ 80% of businesses now offer online learning or
training solutions;

+ online learning can increase student and em-
ployee retention to as much as 50%;

+ online learning can reduce the time needed to
learn a subject by 40% to 60%;

+ the online learning industry is projected to be
worth more than $370 billion by 2026;

+ online learning and training can improve em-
ployee performance by 15% to 25% [4].

In these statistics, online courses are considered
as a supplement to basic education, but in the case of
Ukraine, where military operations are taking place,
online educational courses become one of the main
tools to support the educational process.

nfortunately, both in the world and in Ukraine,
l | established approaches to quality manage-
ment of online educational courses have not
yet been formed due to the complexity of this phe-
nomenon. Considering the global trends in the use
of online education in general and the urgent need
of Ukraine in particular, such a system or a mecha-
nism that allows to standardize the evaluation of the
course’s quality and help to improve its quality will
positively affect both the education system as a whole
and its individual educational resources in particular.
There can be many solutions to such a problem,
and the task of this article is to propose one of them,
namely a complex of quality management models for
online educational courses, which is based on the use
of feedback as a source of subjective perception of the
online course, and on the use of statistical indicators
as a source of the objective state of the online course.
The proposed complex of models will use both system
modeling approaches in general and specific methods
and models of economic-mathematical modeling, the
description of which is given below.

Literary review

The issue of the online courses’ quality was rel-
evant throughout the development of the information
technologies field. Considering the experience of for-
eign researchers in the direction of the quality of both
online education and online educational courses, one
noticeable and important trend can be noted. In order
to reveal the essence of this trend, scientific works will
be given below. This question was studied by Judy Foster
Davis, Matthew H. Sauber, Elizabeth A. Edwards (2011)
(5], that successfully applied the SERVQUAL model
to the University of Michigan. Silvia P., Samuel O. L,
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Georgeta-Madalina Meghisan-Toma, Roxana Maria
Badircea (2023) [6], that proposed an interesting mod-
el for evaluating the quality of online courses, based
on the Romanian experience. Richard Watermeyer,
Tom Crick, Cathryn Knight, Janet Goodall (2021) [7],
dealing with UK cases. Rizky Firmansyah, Dhika Maha
Putri, Mochammad Galih Wicaksono, Sheila Febriani
Putri, Ahmad Arif Widianto (2020) [8], who talked
about the Indonesian experience.

Considering studies that have appeared as a
result of the challenges thrown at the world by the
COVID-19 pandemic, we can see a tendency to con-
sider the readiness of the education system to go on-
line within the borders of a certain country, and this
selectivity is understandable if we start from the fact
that countries have different:

+ access to technical support;

+ traditions and requirements for the education-
al process;

+ social norms.

national nature of distance online education (this

issue is particularly acute in the modern realities
of Ukraine), because with the onset of the pandemic,
when state educational institutions began an active
transition to distance education technologies, the
Ministry of Education and Science of Ukraine allowed
educational institutions to independently design dis-
tance education, educational courses and evaluate
their quality [9].

In this work, it was also not possible to abstract the

Complex of mathematical models

Considering the inexperience and weak prepa-
ration of both teachers and students for the distance
education process, the quality of the developed cours-
es was heterogeneous, and in connection with the
popularization of distance education and the military
conflict, which does not allow to restore stable class-
room classes, the importance of distance education for
Ukraine is difficult to overestimate.

This article will propose a complex of models that
should evaluate the online educational course’s quality
and offer the course developer possible solutions for
its improvement based on statistical data and expert
evaluations. The proposed ideas and models will if
possible be freed from the influence of national factors
in order to make this work suitable for any region.

The models that proposed below can be used
both to improve the quality and competitiveness of
educational courses on commercial online educational
platforms and for online resources embodied in online
courses used by public educational institutions.

When analyzing the models, there will be no em-
phasis on a separate component in the form of eco-
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nomic efficiency when used for commercial educa-
tional platforms, but these qualifiers will only be used
when they appear for the first time.

Description of the complex of models

The proposed set of quality management models
for online educational courses (shown in Fig. 1) can be
divided into 3 stages, the actions of which are com-
bined in the diagram into logical blocks:

+ classification stage — is the first stage where we
need to divide courses into clusters on statis-
tical indicators of online educational courses
(such indicators as the number of course regis-
trations, the percentage of course completion,
the time spent on the course, etc.). This allows
to highlight both potentially successful cours-
es, the structure and content of which can be
called effective, and potentially problematic
courses that need more attention;

+ analysis stage — on the second stage we need to
conduct a statistical analysis of separate cours-
es. This analysis will use both an expert assess-
ment of the course’s quality, namely feedback
questionnaires for evaluating the quality of
the course by its users as well as statistical in-
formation within the course, for example, the
time spent interacting with different elements
of the course, the frequency of visits to individ-
ual elements or completion of tasks on time.
After analyzing the statistical data, the results
will be transferred to the control unit;

+ management stage — on this stage we need to
analyze both statistical data from the second
stage and the results from the cluster division
on the first stage. Using the obtained data the
online course developer will receive recom-
mendations for improving the online course.
The system itself will not have a direct impact
on the online course and the results of its work
are of a recommendatory nature.

Description of the first stage

The first stage should prepare the ground for re-
search and divide the courses into initial clusters based
on factors common to all online courses. Depending
on the selected criteria, the clustering result can be in-
terpreted appropriately.

For example, when choosing the following crite-
ria: the number of registrations, the number of course
completions, the average/mode/median of course
users’ ratings and the number of hours spent on the
course - the formed clusters will be able to prelimina-
rily talk about both the retention of users by the course
and the potential financial payback of the courses.
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Fig. 1. A complex of models for online courses quality management

Another example of a set of criteria can be the
parameters of the load on the platform on which the
course is hosted, such as: the memory required for
the course, the number of simultaneous connections
to the course, the degree of use of all elements of the
course and the average activity of students when using
the course — according to these parameters clusters
will divide courses by the level of usage activity despite
financial benefit or user retention.

In this complex of models, the assessment of the
usage activity is part of the second stage. At the first
stage, clusters will be distinguished based on economic
efficiency. This is due to the importance of identifying
potentially problematic courses, recommendations for
improvement of which should be given first.

Clustering and classification tasks can be solved
by a huge number of math modeling methods, but in
this study the choice was made in favor of:
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+ fuzzy k-means method [10] — modification of
the classical k-means method, the main differ-
ence of which is not the unambiguous assign-
ment of the object to one of the clusters, but
the probability that the object belongs to the
specified cluster. This method is most suitable
for research in connection with the complex-
ity of unambiguous judgment in conditions of
similarity of data;

+ hierarchical clustering method [11] — is the ba-
sis for the fuzzy k-means method and is neces-
sary for the initial determination of the num-
ber of clusters;

+ decision tree [12] — a classification model that
will allow assigning new courses to existing
clusters based on their statistical data.

If you change the set of characteristics proposed
at the beginning of the stage, then it will be possible
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to obtain clustering according to other important pa-
rameters (at the beginning an example of assessing the
technical condition of courses was also given), the first
stage is the most important from the assessing eco-
nomic efficiency point of view, it is at this stage that
you need to evaluate which courses it is necessary to
develop and which should be removed.

epending on the ultimate goal of the platform

with educational online courses (whether it is

a commercial or non-profit institution) and
the technical capabilities for collecting information,
you can build clusters that display both economic and
technical efficiency and, based on the analysis, identify
courses that should get attention first. The obtained
clusters can be interpreted from different points of
view and levels of management of the learning plat-
form (the set of criteria given at the beginning will be
used as an example):

+ if we take the level of the course development
team, then, using this analysis, we can glean
information about which courses of a similar
or related focus are more interesting for users,
which allows us to analyze and formulate possi-
ble ways for further development of the course;

+ considering the level of platform managers,
then, from cluster analysis it is possible to de-
termine the most popular areas for online edu-
cation, identify both leaders and outsiders in
their educational areas and optimize the costs
for developing online courses based on the
data obtained;

+ another option could be a platform owner’s
level where the owner provides the technical
part for the functioning of the courses and this
analysis will allow him to optimize the costs
and resources allocated to the support for the
functioning of online courses.

But the main problem of this stage is the high in-
dividualization of each course. This is due to the fact
that the course developer has his own quality criteria
that he applies to the developed course, therefore a
conditionally high-quality course with high revenues
and time spent on the course may actually be over-
loaded and users will be forced to spend time solving
technical problems.

In this regard, each chosen course should be
spent time on for a more thorough analysis of its
strengths and weaknesses.

Description of the second stage

The strengths and weaknesses of the course can
be evaluated from several points of view: expert as-
sessment of teachers, expert assessment of course
users, labor costs during course development and ex-
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pected benefit from the course, statistical information
about the course.

When the quality of the course as a separate edu-
cational unit will be evaluated at the second stage, the
evaluation of the quality of the course will be carried
out from the following points of view:

+ expert assessment of course users;
+ statistical information about the course.

The first point of view is necessary because the
long-term satisfaction of the course user’s needs is one
of the main quality criteria of the educational service,
the material implementation of which is the online
course.

peaking about receiving information from course

users, the most effective form of feedback is ques-

tionnaires, which users can fill out, expressing
their opinion on various elements of the course, but
when compiling feedback questionnaires we should
take into account that the user may start answering av-
eraged options if the questionnaire is too detailed or
give questionable assessments in case of too complex
questions.

In order to avoid such a situation, it is suggested
to develop several questionnaires that will be respon-
sible for different aspects of the online course. In this
way the questionnaires will not be oversupplied with
details and the user of the course will be able to choose
the most relevant aspect of the course and devote
more time to it.

In this way the evaluation of the course by its
user will be the most complete and meaningful, which
will allow to conduct an analysis from the course user’s
satisfaction point of view. But this is not enough for an
objective assessment because users of the course have
their own preferences in the learning style, design and
sometimes the technical component (although the
most general problems of the course will be easier to
detect, because they will disturb many of its partici-
pants). In addition, all users of the course will have the
opportunity to take a survey, even those who took the
course irresponsibly and carelessly, which will also af-
fect the grades.

In order to be able to get a more objective as-
sessment, it is also necessary to take into account fac-
tors that are not influenced by subjective preferences
and prejudiced attitude. Such factors can be statisti-
cal indicators of online courses, which reflect both the
activity of individual users and course elements, and
describe the course in general.

This analysis will be useful for the course devel-
oper to determine the topics and aspects that are most
interesting to users (for example, course users actively
interact with materials on neural networks) or, on the
contrary, the most problematic to understand and
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work with (for example, users of the course have prob-
lems configuring the software and spend much more
time on the instructions than in other courses).

Such information can also show both sharp dif-
ferences between the planned complexity and the ac-
tual one (for example, the planned test execution time
is 20 minutes but users complete it in 7), and low ac-
tivity when interacting with certain tasks (for example
users do not use methodological recommendations to
complete the task), which will allow the course devel-
oper to correct such problems.

sing the statistical indicators of the education-
al online course, the following features of the
considered course can be identified:

+ points of attraction for course users — the most
actively used interactive tasks, educational ma-
terials and links to external sources. Such in-
formation allows you to determine successful
decisions made during the development of the
course, or on the contrary to highlight points
that cause problems for users of the education-
al online course;

+ point of repulsion for course users — in analogy
with the previous point, points of repulsion
are the least actively used materials in an on-
line educational course. This may be the result
of some "detachment” of educational and me-
thodical materials from the general topic of the
course, low flexibility of interactive tasks, or an
unsuccessful choice/complete absence of ma-
terials for self-education;

+ the dynamics of attendance and active inter-
action with the educational online course ele-
ments — this statistical indicator is applicable
both to the activity of the course as a whole and
to individual users. According to the obtained
data, it is possible to understand how successful
the distribution of the load on the educational
online course is and whether it is necessary to
review the distribution of activity. Activity in-
dicators for individual users of the course are
needed to control the quality of feedback on
the questionnaires, which were discussed ear-
lier — if the activity distribution peaks before
the course closes, and prior to that the activity
rates were lower than the average for the dura-
tion of the course, then the course developer
can reduce the impact of feedback from the
course user in that particular case.

The statistics themselves may reflect the main
trends, but they do not reflect the success of the course
in performing its functions. Most educational online
courses have a plan according to which they are built -
the number of ECTS credits, distribution of tasks by
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academic weeks and distribution of points for tasks,
distribution of different types of work. These param-
eters are an excellent basis for the statistics that are
collected, and a comparison of the planned indicators
with the actual ones can show how well the course ful-
fills the stated technical requirements.

After processing statistical indicators, all data,
evaluations of feedback questionnaires and processed
statistical indicators are collected into a single inte-
grated indicator that reflects the current assessment of
course quality. In the future, the quality of the online
course evaluated using an integral indicator and the
data obtained in the first two stages will be sent to the
control unit in the third stage.

Description of the third stage

At the third stage, the obtained data are evalu-
ated dynamically, if there are data for previous time
periods, and the selection of the most relevant actions
to improve the course is carried out using decision-
making methods.

The first step is to use the online educational
course evaluation quality model. If at the first stage the
courses were considered as separate clusters, and at
the second — separate courses, then the models of the
third stage should take into account both the results of
the general clustering with the risk groups highlighted
there, and correct and expand the results with the in-
formation obtained at the second stage (it may happen
that the integrated indicator may include the cluster to
which the course is assigned, or it may not. It depends
both on the platform and on the goals of using the
complex of models, so the third stage will in any case
take into account the results of both previous stages).

At the same time, a conflict may arise between
the stages due to the fact that the global and local as-
sessment of the course parts may differ. In such a situ-
ation, it is important to understand what course the
model works with.

In the case of a course primarily created for the
purpose of its monetization, priority should be given
to improving the indicators of the first stage, focusing
on increasing recognition and awareness among users
of online educational courses, thus increasing the cost-
effectiveness of the course.

If the course was created primarily as a learning
tool and not a product for profit (for example, online
courses on platforms in state educational institutions),
then priority should be given to the results of the sec-
ond step of research when improving the course.

Instead, to achieve a high quality online educa-
tional course, quality must be maintained at both the
course level and the information level. The above only
indicates the prioritization of the aim of improving
the quality of the online course, but does not call for
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neglecting non-prioritized aspects. On the contrary,
in order to achieve a high quality online educational
course, it is necessary to maintain quality both at the
course level and at the information level.

Based on the priorities in course development,
the course quality assessment model should provide
an overall course assessment, after which this infor-
mation, together with all statistical data, is transferred
to the next model — the online course quality analy-
sis model, which will select the most important fac-
tors from the analyzed and transfer the information as
models for selecting recommendations for improving
the quality of an online course to the course developer.

In connection with the fact that the number of
possible actions in any online course is limited, but at
the same time the developers of online courses strive
to adjust the process of interaction with the online
course to the usual process of interaction between the
teacher and students, there is a problem with the non-
obvious use of the same elements of an online educa-
tional course in order to achieve different results, for
example, teachers may use an element that is respon-
sible for tests for a five-minute test on every lecture,
a semester test, a practice test before an exam, self-
testing of knowledge, etc. This creates the problem
that the same type of elements should be perceived by
models in different ways, which further complicates
the evaluation and management of course quality.

Unfortunately, at this level of technology develop-
ment, no model will be able to understand the thoughts
of a living person, only trying to find the relationship
between input and output data. In connection with the
described situation, the model for choosing recommen-
dations for improving the online course’s quality should
notjustissue recommendations, butalso a justification —
why such a recommendation was proposed and on the
basis of which statistical factors it was proposed, and
the course developer will already decide whether the
recommendation is relevant for him or not.

he choice of recommendations should be
based on both economic indicators and qual-
ity indicators of the online educational course.
The following are indicators that can be used to make
decisions on managing the quality of an online course.
The following economic indicators were selected:
development costs;
current expenses;
investments per student;
income from education;
net profit;
return on investment [13].
This set of indicators will allow you to evaluate an
online course for an educational platform, only build-
ing on the interests of the platform itself. However, if
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course developers or platform holders are interested
in their educational courses being useful to entrepre-
neurs, then employers’ feedback becomes useful. Re-
ceiving such feedback, online course developers will
be able to adjust the course program in order to more
effectively interact with their stakeholders. It is impor-
tant for public institutions of higher education since
the latter actively engage potential employers of their
students, adjusting work programs and adapting to the
current labor market.

If we consider the indicators that reflect the qua-
lity of the online course, then the criteria for decision-
making will be the following indicators:
course completion rate;
students’ satisfaction;
evaluation of learning outcomes;
content quality;
teaching quality;
course design;
accessibility [14].

Some of these metrics are already covered in the
first and second stage models, but tracking them is
critical to assessing the effectiveness of online course
management.

All recommendations that will be given to the
team of the online course’s authors will have to be
based on these indicators (obviously, the authors will
not need all the indicators; the list of analyzed indica-
tors will be formed depending on the main purpose of
the course), however, for assessing control actions, the
provided indicators are just as important.

+H+ 4+ 4+

fter completing the full training cycle on the

course, you will need to re-evaluate the se-

lected indicators and, if there is a noticeable
improvement in the indicators, then we can assume
that the model of control actions has confirmed its ef-
fectiveness. If there are no changes in the indicators,
or they are barely noticeable, then it is worth reviewing
the indicators, making sure that the recommendations
are suitable for the course, and making sure that the
team of authors received the recommendations and
took them into account.

The proposed model, which will be used to select
the most appropriate recommendations, will be built
on the basis of the decision tree method. The use of
decision trees is caused by both a clear division of sta-
tistical parameters and the limitation of possible ac-
tions based on statistical parameters (read, possible
actions), as well as a theoretical justification of branch-
ing in decision-making.

After the completion of both models of the third
stage work, the course developer will receive detailed
information about the results of the model’s activity —
both statistical reports and possible solutions for im-
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proving the course, after which he will be able to make
an informed decision about improving the quality of
the educational online course.

The proposed complex of models will not be
able to solve all problems with the design and quality
control of educational online courses, but it will be an
effective tool for course developers in improving and
updating the course.

CONCLUSIONS

In this study, a complex of quality management
models for online educational courses was proposed.
The proposed complex is a fairly flexible tool for col-
lecting and processing information with interim sum-
maries for each individual course both outside the eco-
system of the online educational platform and inside it.

The complex of models is aimed at both qualita-
tive and quantitative evaluation of the online course’s
quality, so the evaluation is based on both the opinion
of the course users and their activity indicators on the
course. This will allow to evaluate the adequacy of the
received expert evaluations (users act as experts), and
to evaluate the importance of certain methodical and
technical elements of the course.

It is important to understand that at this point in
time, no tool will be able to do the work of developing
a course instead of a person, so models are a tool for
working with statistical indicators and a system with
the generation of recommendations for the online
course improvement.

If we consider the shortcomings and weaknesses
of the proposed set of models, the following can be
noted:

+ high dependence on the conscientiousness
of the course users’ answers to the question-
naires provided to them. If the answers will
be inaccurate, but they will be able to pass the
consistency check (for example, university stu-
dents have a habit of overestimating the points
of the passed course due to indifference), but
will not have practical value. It is best to get
answers from people who are interested in the
course, and such are those who have paid for
the access to the course on private educational
platforms and it is important for him to get the
maximum benefit for the money they paid;

+ the indirect impact of a complex of models on
an educational online course. As mentioned
above, no tool can replace a person, because
the proposed models are a tool that facilitates
the evaluation of the course and offers possible
ways for the course improvement. The model
"does not see the whole picture" and relies only
on the data it knows, so decisions about any
changes in the course are made by its deve-
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loper, whose vision may not correspond to the
ideas embedded in the model.

Summing up, we can say that the proposed com-
plex of models was a conceived tool that does not de-
pend on regional factors. The models are designed to
rely on statistical data that can be analyzed and checked
for quality. But it is impossible to completely get rid of
the influence of national characteristics in such a so-
cialized process as education (even in a separate part
of it, such as online courses), so the proposed models
can be used as an additional tool for a more compre-
hensive assessment of educational online courses.

If we consider the economic aspect of the study,
we can highlight the following results: the proposed
set of models fulfills the goal of dynamic adaptive man-
agement of an online course quality. Effective manage-
ment of educational courses will allow us to reduce
the cost of maintaining online courses by reducing the
time spent by a team of authors on evaluating, ana-
lyzing and developing possible ways to improve online
educational courses.

Quality control of online courses allows educa-
tional platforms to maintain competitiveness in the
distance education market. The performance and eco-
nomic efficiency of the proposed set of models can
be assessed over time, relying on feedback indicators
received from course users and assessments of the de-
gree of implementation of recommendations provided
to the team of course authors.

To summarize, we can say that the proposed set
of models can be effective both for improving courses
in universities and on commercial platforms. The key
goal of the developed models is to manage the qua-
lity of online courses, which affects courses both as an
educational service and as an economic commercial
product in the form of an educational service. u
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