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METHODOLOGY OF APPLICATION 
OF DISTANCE LEARNING TECHNOLOGIES 

IN MATHEMATICS COURSES IN SECONDARY SCHOOLS

Abstract. This article discusses the use of distance learning technologies 
in the process of teaching mathematics. The aim of the study is a teacher’s 
elective course work “Methods of modeling in the teaching of mathematics 
to schoolchildren” as a tool supporting the distance teaching of mathematics 
in the educational process.

Methodological, psychological and pedagogical literature on the research 
problem was analyzed to achieve the set goals and objectives. The classification 
of distance learning is considered, the advantages and disadvantages of 
distance learning are analyzed, methods and tools of distance learning are 
enumerated. The requirements for the organization of distance learning were 
identified, the peculiarities of the organization of the educational process in 
the use of distance learning technologies were stated.

The article considers separately the objectives of the use of distance learning 
technology in the organization of the process of teaching mathematics with 
the use of distance learning technologies.

The article examines one of the most critical issues today, the importance 
of distance learning technology through its comparative components, in 
terms of information and performance. In addition, the peculiarities of our 
elective course were stated in the form of a series of technological cycles of 
distance teaching mathematics. A number of issues of the elective course (in 
the organization of distance learning) conducted in the process of teaching 
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mathematics are specified. Based on this elective course, the relationship 
between teacher and student is identified.

The stages of involving students in distance interaction and the 
opportunities of using the elective course in the educational process are set. 
Recommendations for the use of the above mentioned elective course in the 
teaching of mathematics were given.

Key words: distance learning education, elective course, teaching 
mathematics, stages, student, teacher 

А.К. Бекболганова*, А.Б. Әубакір

Қазақ ұлттық қыздар педагогикалық университеті, Алматы, Қазақстан. 
E-mail: alma_bekbolganova@inbox.ru

ЖАЛПЫ БІЛІМ БЕРЕТІН МЕКТЕПТЕГІ 
МАТЕМАТИКА КУРСЫНДА ҚАШЫҚТЫҚТАН ОҚЫТУ 

ТЕХНОЛОГИЯЛАРЫН ҚОЛДАНУ ӘДІСТЕМЕСІ 

Аннотация. Бұл мақалада математиканы оқыту процесінде қашық
тықтан білім беру технологияларын қолдану мәселесі қарастырылады. 
Зерттеудің мақсаты білім беру процесінде математиканы оқытуды 
қашықтықтан қолдау құралы ретінде мұғалімнің «Мектеп оқушыларына 
математиканы оқытудағы модельдеу әдістемесі» элективті курсының 
жұмысы болды.

Қойылған міндеттер мен мақсаттарға жету үшін зерттеу мәселесі 
бойынша әдістемелік, психологиялық-педагогикалық әдебиеттер тал
данды. Қашықтықтан оқытудың жіктелуі қарастырылды, Қашықтықтан 
оқытудың артықшылықтары мен кемшіліктері талданды, Қашықтықтан 
оқытудың әдістері мен құралдары көрсетілді. Қашықтықтан оқытуды 
ұйымдастыруға қойылатын талаптар анықталды, қашықтықтан білім 
беру технологияларын қолдану кезінде білім беру процесін ұйымдас
тырудың ерекшеліктері атап өтілді. 

Мақалада қашықтықтан білім беру технологияларын қолдана 
отырып, математиканы оқыту процесін ұйымдастыру барысындағы 
қашықтықтан оқыту технологиясын қолданудың мақсаттары бөліп 
алынған. Бүгінгі таңда өзекті мәселелердің бірі қашықтықтан оқыту 
технологиясының маңызын оның салыстыру компоненттері арқылы, 
ақпараттық және өнімділік жағы бойынша зерттелді. Сонымен бірге 
элективті курстың ерекшелігі көрсетілді, ол математиканы қашықтықтан 
оқытудың технологиялық циклдерінің тізбегі түрінде қарастырылды. 
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Математиканы оқыту үрдісінде жүргізілген элективті курстың 
жұмысының (оқу үрдісін қашықтықтан ұйымдастыру кезінде) біраз 
мәселелері нақтыланған. Осы аталған элективті курс негізінде мұғалім 
мен оқушының өзара байланысы анықталған.

Оқушыларды қашықтықтан өзара әрекеттесуге қосу кезеңдері 
және элективті курсын білім беру процесінде қолдану мүмкіндіктері 
көрсетілген. Математиканы оқыту процесінде элективті курсты қолдану 
бойынша ұсыныстар жасалды. «Мектеп оқушыларына математиканы 
оқытудағы модельдеу әдістемесі» элективті курсын қашықтықтан 
оқытудың әдістемелік жүйесі дербес, ашық, дамушы жүйе ретінде 
қарастырылады.

Түйін сөздер: қашықтықтан білім беру, элективті курс, математиканы 
оқыту, кезеңдер, оқушы, мұғалім.

А.К. Бекболганова*, А.Б Аубакир
 

1Казахский национальный женский педагогический университет, 
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ОБЩЕОБРАЗОВАТЕЛЬНОЙ ШКОЛЕ

Аннотация. В данной статье рассматривается проблема применения 
дистанционных образовательных технологий в процессе обучения 
математике. Целью исследования явилась работа элективного курса 
учителя «Методика моделирования в обучении школьников математике» 
как средства дистанционного сопровождения обучения математике в 
образовательном процессе.

Для достижения поставленных задач и целей была проанализирована 
методическая, психолого-педагогическая литература по проблеме 
исследования. Рассмотрена классификация дистанционного обучения, 
проанализированы преимущества и недостатки дистанционного 
обучения, продемонстрированы методы и средства дистанционного 
обучения. Определены требования к организации дистанционного 
обучения, отмечены особенности организации образовательного 
процесса при использовании дистанционных образовательных 
технологий. В статье выделены цели применения дистанционной 
технологии обучения при организации процесса обучения математике с 
использованием дистанционных образовательных технологий.
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В статье исследована одна из актуальных на сегодняшний день 
проблем-значение дистанционной технологии обучения через ее 
сопоставительные компоненты, по информационной и продуктивной 
стороне. При этом была показана специфика нашего элективного курса, 
который рассматривался в виде последовательности технологических 
циклов дистанционного обучения математике. Уточнены некоторые 
вопросы работы элективного курса (при дистанционной организации 
учебного процесса), проводимого в процессе обучения математике. На 
основе данного элективного курса определяется взаимосвязь учителя и 
ученика.

Показаны этапы включения учащихся в дистанционное 
взаимодействие и возможности использования элективного курса 
в образовательном процессе. Разработаны рекомендации по 
использованию элективного курса в процессе обучения математике. 
Методическая система дистанционного обучения элективному курсу 
„Методика моделирования в обучении школьников математике“ 
рассматривается как самостоятельная, открытая, развивающая система.

Ключевые слова: дистанционное образование, элективный курс, 
обучение математике, этапы, ученик, учитель.

Introduction. At present, it can be concluded that the teacher fulfills the set 
goals and objectives using information technology. On this basis, the teacher 
provides a modeling of the educational environment, individual trajectories 
of training and development of students, as well as an individual route of 
professional growth, providing an appropriate level of training. One of such 
technologies used in the learning process is a distance education technology.

Some distance education technologies based on the use of information 
and communication technologies are confidently included in the practice of 
many educational institutions of different forms and levels. This is because 
one of its main features is the availability of the students’ presence despite 
their geographical location, ie the absence of the effect of distance between 
the student and the teacher, therefore it is called a distance learning (Lebedeva 
M.B., 2010).

There is a lack of unity of terminology in the field of distance learning 
technologies. Terms such as distance learning, distance teaching, Internet 
learning, distance learning technologies are actively used in the general 
literature ( Pak N.I., 2010).

The problem of distance learning has been considered in the studies of 
several autors including but not limited by: S.V. Agafonov (Agafonov 
S.V.,2003), V.I. Snegurova (Snegurova V.I., 2009), K.E. Lopatina (Lopatina 
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K.E.,2017), В.P.L. Demkin (Demkin V.P., 2002), G.H. Kurmanalina 
(Kurmanalina Sh.K.,2002), K.А. Tanatarov (Tanatarov K.A.,1994), N.И. 
Amanzholova (Amanzholova N.I.,1992), R.S. Shuakbaeva (Shuakbaeva 
R.S., 2007) and others.

For example, Lvovsky M.B. states that “a purposeful process organized in 
a special didactic system of interactive interaction of students and teachers” 
(Lvovskiy M.B.,).

According to Semenova I.N. “the main feature of distance learning is the 
use of any means of communication in the delivery of educational materials, 
regardless the distance between the teacher and the student” (Semenova I.N., 
2014).

Research Material and methods. In order to organize the process of 
teaching mathematics using distance learning technologies, we identify the 
following objectives in the use of distance learning technology:

* Satisfaction of individual educational needs (lifelong learning 
technology).

* Improvement of the quality of education through the implementation 
of modern technologies based on the use of telecommunications, regardless 
of the location and time distribution of targeted activities of students and 
teachers.

* Free use of information resources for the educational process at any 
convenient time.

* Strengthening the personal orientation of the learning process, stimulating 
the student’s independent work.

* Increasing the effectiveness of teaching through the implementation of 
innovative educational technologies.

* Creating better conditions for the use of education quality control system.
All mentioned above let us  determine the importance of distance learning, 

which is given in Table 1 below.

Table 1. The importance of distance learning technologies
Components of 
comparison

Information side Productivity

The value of distance 
learning

Quality information exchange 
through ICT

Delivery of information 
through ICT

Description of knowledge 
(as a result of action)

Knowledge is disseminated 
information

Knowledge is a result of 
possible action

Student’s role Student is a receiver of the 
information

Student is a creator of 
information

Teacher’s role There is no need of the teacher The teacher is a partner,  
training provider
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Pecularities of tutoring 
materials

Textbooks and full-time 
education will be replaced by 
distance learning

New methods and textbooks 
integrated with information 
technology are being 
developed

Other pecularities Use the experience of working 
with IT

Development of distance 
learning pedagogy based on 
domestic philosophy

The teacher’s extracurricular activities with students who for some reason 
are left out of the materials can be replaced by the distance learning in 
mathematics. It is also possible to have a distance learning simulator, which 
will be useful for all students and to which will be given a small amount of 
new material, because it is difficult to understand the grouped information 
(Lopatina K.E, Belenkova I.V., 2017).

The methodical system of distance learning of the elective course “Methods 
of modeling in teaching mathematics to schoolchildren” is considered as an 
independent, open, evolving system that interacts with the information and 
educational environment to ensure that students achieve the normative and 
individualized goals of teaching mathematics.

Result and discussion. An implementation of the above elective course 
distance learning reflects the specifics of the activities of students to master 
the general mathematical content, which is reflected in the need to implement 
distance learning mathematics in the form of a series of technological cycles: 
preparation, study, conclusion.

The implementation of the distance learning of mathematics in this case 
reflects the specifics of the activities of students to master the mathematical 
content, which is reflected in the need to implement mathematics in the form 
of a series of educational technological cycles: preparation, study, conclusion.

Training cycle: a definition of an individualized goals of online learners’ 
activities; also it provides involvement of subjects in the process of teaching 
mathematics on the basis of the formation of individual trajectories of distance 
learning students.

Learning cycle: shows the structure of the general mathematical activity; 
presupposes the obligatory interaction of teachers and students through the 
network, as well as ensures that students master the mathematical content in 
accordance with the general and individual goals and provides the monitoring 
and diagnostics held to correct the learning trajectory. A final cycle provides 
an examination of the level of knowledge achieved by students on elective 
course “Methods of modeling in teaching mathematics to schoolchildren” 

Today, many young people are becoming active users of various social 
networks, creating virtual interest groups where various issues are widely 
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discussed. The desire of young people for collective information and 
communication interaction should be used in the development of methods 
of teaching a particular subject. The organization of the information and 
communication interaction described above is also possible on the basis of 
the teacher’s elective course introduced in educational process.

An elective course of a high school mathematics teacher is offered as 
an online authoring model (Gaevskaya E.G., 2007) A block diagram of the 
elective course aimed at implementing the principle of interactivity was 
developed.

A remote support of the particular subject, and those of mathematics in our 
study, is still a new phenomenon in pedagogy. In this regard, the introduction 
of elective courses developed by teachers in the educational process should 
be carried out gradually. Students must be prepared to work with distance 
learning technologies, in particular with developed resources.

Result and discussion. When organizing distance learning for students, it 
is necessary to pay attention to the following issues:

* first stage in the organization of remote support of the educational process 
should be 

carefully considered, as the effectiveness of all subsequent work depends 
on its success;

* links to other educational environments should be given when using 
multiple forms of remote support in each communication environment (for 
example, posting information in a social networking group, ie linking to a 
teacher’s blog);

* students’ assignments received by the teacher via e-mail or other means 
of feedback should be checked step by step;

* preliminary testing, which allows to determine the type of modality of 
students in order to increase their level of mastery of educational material;

* measuring of the lecture materials offered in the elective course: students 
must “find” information on their own, as well as understand the “quality” of 
the information provided on various sites, thereby developing their Internet 
literacy;

* informing parents about the implementation of this type of distance 
support in the learning process, introduce them with the purpose and principles 
of the elective course, aimed at effective interaction between participants in 
the educational process.

Now we will highlight the general stages of systematic involvement of 
learners in remote interaction through the elective course, which are described 
in Table 2 below.

Table - 2. Interaction of the teacher and the student (at distance learning of 
an elective course)
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Stages of distance interaction among students
1st stage 
Initial 
stage

The aim of the 
teacher's work

Attitude to interaction in the form of remote support of the 
educational process in the classroom

Responsibilities 
of the teacher at 
this stage of the 
work

* clearly define the rules of interaction between the participants in 
the educational process;
* explain the principles of working on the basis of an elective course;
* provide the necessary information promptly;
* formulate and discuss the content of the work, the principles 
of structuring and possible actions, the form of the results of the 
elective course

Note The group work is more reflexive at the end of the first stage, 
(checking students' e-mail at regular intervals, monitoring the 
information provided in the elective course and reminding them 
about the possibility of obtaining the necessary information, etc.).

2nd stage
Central 
stage

The aim of the 
teacher's work

Correction of students’ mistakes while working with tasks 
given in the elective course.

Responsibilities 
of the teacher at 
this stage of the 
work

* confirming that students received specific work during the 
specified period;
* providing feedback to students within the agreed period;
* ensuring control over the activeness of discussion of the 
results of interaction;
* identifying students who have difficulty working with the 
materials provided in the elective course, adjust the structure of 
interaction for them, assist in the acquirement of the resource;
* moderation (decision, leaving (closing) or deleting the 
section required to perform tasks on the elective course) and 
summarizing the discussion of topics;

3rd stage
Final 
stage

The aim of the 
teacher's work

work summary, students’ assessment, correction of mistakes 
missed during the task performance

Responsibilities 
of the teacher at 
this stage of the 
work

* organization and support of online dialogue and (or) face-
to-face communication with students, listening to the class 
opinions and wishes on the organization of the elective course, 
correction and further improvement of the elective course 
based on the recommendations, identification of advantages 
and disadvantages of distance learning ;
* to express gratitude for cooperation.

Conclusion. Thus, the introduction of the teacher’s individual elective 
course in the teaching process contributes to the implementation of labor 
activities specified in the professional standard of the teacher. In particular:

- formation of students’ ability to use effectively information and 
communication technologies in problem solving;

- professional use of elements of the information educational environment, 
taking into account the possibility of using new elements of the environment 
that do not exist in the secondary school;

- the use of information resources in working with students, including 
distance learning resources, helping children to master and use these resources 
independently.
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