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Аннотация. Мақалада қашықтықтан оқыту сапасын бағалау жүйесін 
құрудың кейбір аспектілері талқыланады және сапа көрсеткіштерінің негізгі 
топтары қарастырылады. Білім сапасын анықтайтын факторларды анықтау үшін 
қашықтықтан оқыту жүйесінің қашықтықтан оқыту жүйесінің әрбір компонентінің 
сипаттамаларына тәуелділігін зерттеу ұсынылады. Оқу процесін жақсарту үшін 
оқыту сапасын бағалаудың оңтайлы әдістемесі әзірленді.

Түйінді сөздер. Білім сапасы, қашықтықтан оқыту сапасы, оқу орнының 
қызметі, оқу нәтижелерін бағалау жүйесі, студенттердің құзыреттілік деңгейі, 
автоматтандырылған басқару жүйесі, математикалық әдіс
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Аннотация. В статье рассмотрены некоторые аспекты построения системы 
оценки качества дистанционного обучения и рассмотрены основные группы 
показателей качества. Для выявления факторов, определяющих качество обра-
зования, предложено исследовать зависимость качества дистанционного обучения 
от особенностей каждого компонента системы дистанционного обучения. Разра-
ботана оптимальная методика оценки качества обучения для улучшения учебного 
процесса.

Ключевые слова: Качество образования, качество дистанционного обучения, 
деятельность образовательного учреждения, система оценивания результатов 
обучения, уровень компетентности обучающихся, автоматизированная система 
управления, математический метод
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Introduction
Automation of important areas of activity of a higher educational institution is one of 

the priority areas of development of a modern university. The interrelation of the business 
processes implemented in a higher educational institution predetermine the functional 
and structural features of the implementation of university automated systems. On the 
one hand, each separate subdivision of the university has its own specific tasks, which 
requires the creation of specialized software solutions, on the other hand, it is necessary 
to ensure close interaction of separate subsystems with each other. The logical solution 
to the problem is the creation of a unified automated information system (Andryushkova 
et al., 2017).

The relevance of the study is due to the practical need to improve the efficiency of 
educational process management, as well as the efficiency and quality of analytical 
work. The main purpose of the automated management system of a higher educational 
institution is to increase the efficiency of management of the activities of a higher 
educational institution and the quality of the educational process (Andreev, 2020).

The main function of innovative transformations is the opening of a new form of 
activity or optimization of the existing one both inside the university and with external 
organizations, the informational system should establish the technology of work 
and smooth out the sharp corners in interaction, and the purpose of informatization 
is to optimize the well-functioning system of interaction, maximum automation of 
processes without compromising their quality and maximum release of resources. These 
components used in the system allow the university to constantly develop under very 
changeable external conditions. The absence of one of these components will not give 
stability in the growth of the university (Avanesov, 2020).

Achieving this goal is possible by automating the solution of applied problems: 
planning the educational process, creating a university portal and an information 
and reference system. Due to the fact that the system is used to solve problems of 
various purposes, its structure should include various applications and subsystems 
for the admission campaign, planning the educational process, managing information 
and methodological resources, administering the student population, monitoring and 
controlling progress and attendance, organizing document circulation, decision support, 
scientific management, financial planning and accounting, as well as for the management 
of administrative and economic activities, etc. Additional difficulties are associated with 
the need to reorient the educational system of the university to the competence-credit 
approach and a two-level system of training specialists (Gotskaya et al., 2021).

When analyzing the current state of development and organization of automated 
information systems of higher educational institutions, a systematic approach and a 
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comparison method were used. These methods were also used to compare the qualitative 
characteristics of various technologies and methods for creating automated information 
systems. When researching sources on this topic and subject area, the method of system 
analysis was used, when considering the accepted systemic terms on the research topic 
- the terminological approach and etymological analysis of concepts (Vlasenko, 2017).

Educational processes are an important component of socio-economic processes that
determine the success of the development of individual countries and regions in the 
current period of the knowledge economy (St. Petersburg Economic Journal, 2017).

The importance of these problems dictates the need for radical transformations in 
the education systems of the leading countries of the world. One of the key problems of 
the educational system, including the Russian one, is to improve the quality of higher 
education. An important stage in the process of modernization of higher education was 
the transition to a competency-based approach to assessing the quality of education, 
which requires a change in the existing methods for assessing the quality of education 
(Bondarenko et al., 2018).

Currently, a lot of meaningful ideas have been proposed concerning the very concept 
of competence and methods of its assessment. However, the problem of measuring the 
level of competencies formed in the learning process still does not have a generally 
accepted solution either in our country or abroad. This is due to the fact that the very 
task of measuring competence cannot be solved within the framework of pedagogical 
science alone. It is part of a more general task of assessing the quality of labor resources 
as a factor influencing the processes of socio-economic development, and employers, 
government authorities, and public organizations representing the entire society should 
participate in its solution. This heterogeneity of the subjects involved in assessing the 
quality of education leads to inconsistency of the proposed methods and the impossibility 
of their systemic application. The consequence of this is the absence of mathematical 
models to describe the complex and multifaceted concept of competence, as well as the 
methodology for measuring the level of students' competence (Eremina et al., 2018:  
2949–2955).

In the field of education, the quality of education, i.e. Satisfaction of the customer's 
requirements means the compliance of the knowledge and skills of the graduates of 
the educational institution with the requirements of the labor market. Society, through 
the demand for graduates in the labor market, brings its needs to higher education and 
controls the level of training of specialists. The prestige of a university depends on how 
it is quoted on the labor market and where its graduates get a job. In terms of approaches 
to quality assessment and control, two quality management models remain. The first 
model is based on direct control of students' knowledge. The second model of education 
quality management is based on the control not only of the knowledge of students, but 
also of the learning processes, their organization and the means used (Eremina et al., 
2017).

Materials and methods
In the context of the modern educational process, priority is given to distance 

education. The assessment of the quality of distance education in many respects should 
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be close to the assessment of the quality of regular full-time or part-time education. 
Thus, the quality of education, as a complex of knowledge and skills, must meet the 
same requirements, regardless of the form of education. However, the quality assessment 
in terms of the organization of the training process will depend on the form of training 
(Herbert, 2018).

To identify the factors that determine the quality of education, it is advisable to consider 
the components of the learning process. The quality depends on the characteristics of 
each component (Kayukova, 2018).

The components of the system are a student, a teacher, training materials (repository), 
a system for delivering materials to a student, a system for evaluating learning outcomes, 
a student's model (his profile). Relationships in architecture represent the streams 
of data exchanged between participants in the learning process. The teacher or the 
administration system manages the selection of training materials from the repository 
based on information about the student's profile, the results of assessing the student's 
behavior and the metadata of the repository. The selected training materials are passed 
on to the trainee, and information about the testing part is also delivered to the grading 
component via the delivery component. The learner performs educational procedures 
by acting on the “assessment” component, which, in turn, can change the data in the 
learner's profile. In the process of studying the material, the student can exchange 
information directly with the teacher (Legan et al., 2017).

The factor from the component "teacher" is the qualifications of the teachers. With 
distance learning, there are several categories of teachers - these are authors of teaching 
materials, teacher-consultants, teacher-lecturers. The influence of the authors of teaching 
materials on the quality of teaching can be taken into account through quality control 
of teaching materials. To control the quality of the rest of the teaching staff, traditional 
approaches can be used, based on the control of the availability of academic degrees and 
titles, the participation of teachers in scientific research, etc (Legan et al., 2017).

The component "assessment" determines the effectiveness of control of student 
knowledge and feedback "student-teacher". When assessing the quality of distance 
learning, effectiveness is related to the quality indicators of testing systems. Finally, 
the quality of education largely depends on the quality of educational materials in the 
depository (Yupayao et al., 2017).

In the quality management system, there are several groups of indicators characterizing 
the quality of distance education.

The content of distance learning assessment includes all traditional types of 
assessment: input, current, midterm and final. The input assessment allows to establish 
the readiness of students to study the educational module of the discipline, to differentiate 
them according to the level of preparedness (Pachshenko, 2019: 29–35). An especially 
important role in the distance education system is played by current assessment, 
which makes it possible for the teacher and the student himself to assess the depth of 
mastering the material, to outline the individual pace of learning, and to timely adjust 
the educational process. The systematic current assessment, applied at each stage of 
education, allows to determine the level of knowledge gained, the structure of knowledge, 
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the level of formation of motivation for learning, and timely carry out correctional work 
with students. The milestone assessment allows us to determine the readiness for the 
transition to the next stage of training, to identify the results of the passed stage. Current 
and midterm control allows you to see the student's individual movement along the path 
of development. The final assessment determines the degree of mastering the content of 
academic disciplines in accordance with the goals set, corresponding to the Federal State 
Educational Standard. These types of assessment take place both when assessing each 
topic and discipline being studied, and when assessing the quality of training at a certain 
stage (for example, a training course), in accordance with a universal technological 
assessment algorithm, which consists of a chain of step-by-step activities (technological 
operations) (Sokolovskaya et al., 2017).

The algorithm for assessing the quality of training involves the step-by-step 
execution of technological operations, i.e. division of the assessment technology into a 
number of interrelated elements. The algorithm prescribes how and in what sequence 
the teacher should act in order to ensure the unity of internal and external control of 
the quality of education: 1) the selection of objects of assessment and the definition of 
requirements for them; 2) development of a criterion-evaluative assessment base; 3) 
bringing items 1 and 2 to the attention of students; 4) planning of measures (temporary 
regulations) of control and evaluation activities; 5) preparation of organizational and 
technological support (technical means, evaluation materials, etc.); 6) organization and 
conduct of control and assessment activities; 7) processing of the information received; 
8) the result in the form of a set of facts, on the basis of the interpretation of which a
conclusion is made about the quality of training at the studied stage and the forecast of
further quality improvement (Zhumanbayeva et al., 2020: 25–32).

Distance learning allows to use almost all known organizational forms of assessment 
(exams, tests, written tests, abstracts, colloquia, coursework, laboratory tests, project 
work, diary entries, observation logs, etc.), supplemented by specially developed 
computer programs that allow you to remove a part teacher workload and enhance 
the effectiveness and timeliness of assessment. A distinctive feature of assessment in 
distance learning is an increase in the number of forms of current assessment, their 
individualization and differentiated nature, since assessment is an effective feedback 
mechanism for each student with a teacher (Romanova, 2017).

An important aspect of the content of the education quality assessment is the 
determination of assessment criteria for measuring learning outcomes at various stages, 
in accordance with the planned result (Stankevich, 2020).

Results and discussion
Mathematical model for assessing the quality of student training
All indicators that determine the quality of an educational institution are divided into 

two groups — indicators of potential and indicators of performance (Tishina, 2017).
Based on this classification, we will consider the classification and functionals of the 

quality of the educational process. In what follows, we will use the following notation:
N — number of single-profile higher educational institutions, q — last q years 

numbers, including the current academic year, k = number of students, i = 1, 2,…., j =1, 
2,….
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We denote:
V1 — the proportion of students who received “good” and “excellent” according 

to the results of examination sessions by courses, specialties, directions, cycles of 
disciplines;

V2  — the proportion of students who received “good” and “excellent” in fundamental 
disciplines in senior years (selectively);

V3 — the proportion of students who received "good" and "excellent" according to 
the control testing "external assessment of educational achievements"

V4 — the proportion of students participating in research work;
V5 — the proportion of students participating in innovative projects and involved in 

small business, which is associated with the direction of training at the university;
V6 — the proportion of students who combine study with work in the direction of 

study at a university.
Comparative scores are calculated as follows:

𝑋𝑋 = 𝑁𝑁
𝛽𝛽∑

𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
 

(1)

𝑌𝑌 = 𝑞𝑞
𝛽𝛽∑

𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
(2)

(1)
𝑋𝑋 = 𝑁𝑁

𝛽𝛽∑
𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
(1)

𝑌𝑌 = 𝑞𝑞
𝛽𝛽∑

𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
 

(2)

 (2)

Where β — number of non-zero indicators 
𝑋𝑋 = 𝑁𝑁

𝛽𝛽∑
𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
(1)

𝑌𝑌 = 𝑞𝑞
𝛽𝛽∑

𝑉𝑉1𝑘𝑘
Σ𝑗𝑗𝑉𝑉1𝑗𝑗𝑘𝑘

6

𝑘𝑘=1
(2)

. If  X> 1, Y > 1, then this indicates an 
excess of the level of quality of training of specialists relative to its average value in the 
aggregate of universities N and has a tendency to increase.

To date, various studies of educational processes have been carried out and methods 
for optimizing the educational process are proposed, but it should be noted that fully
mathematical methods have not found their development in these works. Mathematical 
modeling allows us to consider the processes taking place in education not only from 
a quantitative but also from a qualitative point of view. For the most part, the use of 
mathematical methods is limited to the processing of experimental data using primarily 
statistical methods. The difficulty in applying mathematical modeling to the educational 
process in higher educational institutions is often associated with the difficulty of 
formalizing the task and its multi-parameter nature (Tishina, 2017).

Conclusion
In the course of this study, a theoretical analysis of the problem and assessment 

of the quality of distance learning in an educational organization was carried out. It 
has been established that distance education is a purposeful, organized, systematically 
carried out process of independent mastering of knowledge, skills and abilities under 
the guidance of remote teachers.

Using the proposed mathematical model to determine the quality of teaching, it is 
possible to develop an optimal teaching methodology, which will improve the quality of 
the educational process, which will lead to an increase in students' knowledge.

Thus, an increase in the effectiveness of the learning process by methods of 
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mathematical modeling is provided through analytical studies of a set of characteristics: 
student learning and teacher qualifications.
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