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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
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YKAJITBI BIJIIM BEPETIH MEKTEITETT
MATEMATHMKA KYPCBIHJIA KAIIBIKTBIKTAH OKBITY
TEXHOJOTUSIJIAPBIH KOJJIAHY dJIICTEMECI

AnHoTamusi. bBy1 Makanana MaTeMaTHKaHbI OKBITY MPOIECIHIE KallbIK-
TBIKTaH Oi7iM Oepy TEXHOJOTHSUIAPBIH KOJNJIaHy MOCeJeCi KapacThIPhLIaIbI.
3epTTeydiH Makcatbl OuniM Oepy NpOIECiHIe MaTeMaTUKaHbl OKBITYIbI
KAIIBIKTBIKTAH KOJIJAy KypaJibl peTiHe MYFaTIMHIH « MeKTel OKyIIblIapbiHa
MaTeMaTUKaHbl OKBITYIaFbl MOJENBJCY OMICTEMEC» DIEKTUBTI KYPCHIHBIH
YKYMBICHI OOJI/IBI.

Koiibutran MiHAETTEp MEH MakcarTapra jKeTy YIIIH 3epTTey Moceleci
OOMBIHIIIA JIICTEMEIIK, MCHUXOJOTUSIBIK-TICarOTUKaJIbIK dcOneTTep Tal-
naHabl. KalibIKTBIKTaH OKBITY/IBIH JKIKTEIyl KapacThIPbUIIbI, KalIbIKTHIKTaH
OKBITYIBIH apTHIKIIBUTBIKTAPhl MEH KEMIILTIKTEpi Tanaauabl, KalbIKThIKTaH
OKBITYZIBIH 9JICTepl MEH Kypajjapbl KepceTinmi. KambIKTBIKTaH OKBITYIbI
YUBIMIIACTBIPYFa KOWBUIATHIH TaJlalTap aHBIKTAJIbI, KAIIBIKTHIKTAH OiTiM
Oepy TeXHONOTHUSIAPbIH KOJJaHy Ke3iHjae OimiM Oepy mpoleciH yibiMaac-
TBHIPY/IbIH €pEeKILIENIKTepl aTarn oTUIIl.

Makanajga KalIbIKTBIKTaH OuTiM  Oepy TEeXHOJOTMsJIapblH KOJJaHa
OTBIPBIN, MaTeMaTHKaHbl OKBITY MPOIECIH YHBIMAACTHIPY OapbIChIHIAFHI
KAIIBIKTBIKTAH OKBITY TEXHOJOTHSCHIH KOJIAHYIBIH MaKcarTapbl Oei
anbiHFaH. byriHri TaHma e3ekTi mocenenep/iH Oipi KalIbIKTHIKTaH OKBITY
TEXHOJIOTHSCHIHBIH MaHBI3BIH OHBIH CAJIBICTBIPY KOMIIOHEHTTEP1 apKbUIbI,
aKIMaparThIK OHE OHIMIIIIK >KaFbl OoiibrHIIA 3eprTeni. CoHbiMeH Oipre
AJIEKTUBTI KYPCTBIH €PEKIIEIIT1 KOPCETLI/I, 0T MaTeMaTHKAHBI KAIIBIKTHIKTaH
OKBITYJIBIH TEXHOJOTHSUIBIK IUKJIJIEPiHIH Ti30€ri TypiHIe KapacThIPBUIIBL.
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MaremaTtukaHbl OKBITY YpIICIHAE OKYPri3LIreH 9JIEKTUBTI  KypCTBIH
KYMBICBIHBIH (OKY YPHAICIH KaIIBIKTHIKTAH YHBIMAACTHIpY KesiHae) Oipas
Macenenepi HakTbulanraH. OChl aTanfFaH ANIEKTUBTI KYypC HETI31HIe MyFalliM
MEH OKYIIBIHBIH 63apa O0alIaHbIChl aHBIKTAJIFaH.

OkymbutapAbl  KaIIBIKTBIKTaH ©3apa opeKeTTecyre Kocy Ke3eHaepi
JKOHE DJIEKTUBTI KypChIH Oi1iM Oepy mpoleciHie KoJiJaHy MYMKIHAIKTepl
KepceTuUireH. MareMaTHKaHbl OKbITY IPOLECIHIE AIEKTUBTI KypCThl KOJIJAHY
OOlBIHIIA YCHIHBICTAp XKacalabl. «MeKTen OKylIbUIapblHA MaTeMaTHKaHbBI
OKBITYJIaFbl MOJICNIB/ICY O/ICTEMEC» D3JEKTUBTI KYPCHIH KaIIBIKTHIKTAH
OKBITYIBIH OJIICTEMENIK JKyieci nepOec, amiblK, AaMmyIIbl KyHe peTiHmae
KapacThIpbLIabl.

Tyiiin ce3mep: KaBIKTBIKTaH O11iM Oepy, 37€KTUBTI KypC, MaTeMaTUKaHbI
OKBITY, K€3€HJIeP, OKYIIIbI, MYFaIIIM.
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METOAUKA TIPUMEHEHUSA JTUCTAHIIMOHHBIX
TEXHOJIOTU B KYPCE MATEMATHUKH B
OBIIEOBPA3OBATEJIBbHOM IIKOJIE

AHHoTanus. B nanHoii cTaTthe paccMaTpuBaeTcs mpodiieMa IpUMEHEHUs
JTUCTAHIIMOHHBIX O00pPa30BaTENbHBIX TEXHOJOTHH B TMpolecce OO0ydeHus
MaremaTuke. Llenpio mcciienoBaHusl sBHIach paboTa AJIEKTHBHOTO Kypca
yunTens «MeToMka MoJIeTUPOBaHUsI B 00yUSHUH IITKOJbHUKOB MaTEMaTHKE»
KaK CpeACTBa MUCTAHIIMOHHOTO COIPOBOXKICHHUS OOYYCHHS MaTeMaTHUKE B
o0pazoBaTeIbHOM IMPOIIecCe.

JI1st mocTHKEHUS TOCTABJICHHBIX 3aa4 | 11eJiel ObUTa MpoaHaIu3upoOBaHa
MEeTO/IMYecKasi, TICHUXOJOro-Mearoruueckas Jureparypa 1o mpolieme
uccnenoBanua. PaccMorpena kinaccupuKkanys AUCTAHIIMOHHOTO OOy4YeHHMS,
MPOAHAIIM3UPOBAHBl MPEUMYIIECTBA W  HEJOCTAaTKA JUCTAHLIMOHHOTO
o0Oy4yeHHs, MPOJEMOHCTPUPOBAHBI METOABI M CPEACTBA JUCTAHIIMOHHOTO
oOyuenusi. OmpeneneHsl TpeOOBaHUS K OpraHU3alldd JUCTAHIIMOHHOTO
o0ydeHHsl, OTMEUEHbl OCOOCHHOCTH OpTraHHW3allud 00pa3oBaTEIHLHOTO
mporecca TMpH  HMCHOJb30BaHMM  JIUCTAHIIMOHHBIX  00pa30BaTENIbHBIX
TEXHOJIOTUWA. B crarbe BbIJIETECHBI 1LIEIM TPUMEHEHUS IUCTAaHIMOHHOU
TEXHOJIOTUU OOyYEeHHS TIPU OPraHU3aIMK MPOoIecca 0OyISHUST MaTEMATHKE C
WCIONIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA.
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B craree uccnenoBaHa ofHa W3 aKTyaJdbHBIX Ha CETONHSILIHUN JI€Hb
npo0OsieM-3HaueHUue JUCTAHIIMOHHOM TEXHOJOTMM OOydeHus dYepe3 ee
COIIOCTABUTENIbHBIE KOMIIOHEHTHI, 10 MH(POPMAIMOHHOW M TMPOAYKTHBHOMN
ctopone. [Ipu »Tom ObuTa moka3aHa crienu@uka HaIlero IeKTUBHOTO Kypca,
KOTOpI:IfI paccMarpuBalJiCa B BUAC MOCICAOBATCIBbHOCTU TEXHOJIOTMYCCKUX
[UKIOB JTUCTAHIIMOHHOTO OOy4YeHHUS MaTeMaThKe. YTOYHEHBI HEKOTOpBIC
BOIIPOCHI pabOThl ANEKTUBHOIO Kypca (MpU AUCTAHIMOHHON OpraHu3aliu
y4eOHOTO Tpoliecca), MPOBOJUMOro B Mpolecce o0ydeHus: maremaruke. Ha
OCHOBE JIaHHOTO 3JIEKTUBHOTO Kypca OMpEeAeseTCs B3aUMOCBSI3b YUUTENS U
YUYEHHKA.

[lokazanel  3Tambl  BKJIIOYEHHMS]  y4YalIuxcsd B JAUCTAaHIUMOHHOE
B3aMMOJCHCTBHE W BO3MOXXHOCTH HCIOJB30BAaHUS D3JIEKTUBHOIO Kypca
B oOpa3oBarenpHOM mpomecce. Pa3zpaboTaHbl  peKOMEHIAUMU  TIO
WCIONb30BAaHUIO DIIEKTUBHOTO Kypca B mporecce oOydyeHHs MaTeMaTHKe.
Meronuyeckasi cuctemMa JUCTAHIIMOHHOTO OOy4Y€HHUS SJIEKTUBHOMY KYypCy
»MeTonuka MoAenupoBaHus B OOyYEeHUM MIKOJIHHUKOB MaTeMaTHuke
paccMaTpuBaeTCs Kak CaMOCTOSITeNIbHASA, OTKPBITAasl, pa3BUBAIOIAsl CUCTEMA.

KuoueBble cioBa: AUCTaHIIMOHHOE OOpa3oBaHUE, AJIEKTUBHBIN Kypc,
o0OyuyeHHe MaTeMaTuKe, 3Tallbl, YIeHUK, YUUTENb.

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), B.P.L. Demkin (Demkin V.P., 2002), G.H. Kurmanalina
(Kurmanalina Sh.K.,2002), K.A. Tanatarov (Tanatarov K.A.,1994), N.W.
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 [.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 Information side Productivity

comparison

The value of distance Quality information exchange | Delivery of information

learning through ICT through ICT

Description of knowledge | Knowledge is disseminated Knowledge is a result of

(as a result of action) information possible action

Student’s role Student is a receiver of the Student is a creator of
information 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 Textbooks and full-time New methods and textbooks
materials education will be replaced by | integrated with information
distance learning technology are being
developed
Other pecularities Use the experience of working | Development of distance
with IT 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
1s 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
I** stage | The aim of the | Attitude to interaction in the form of remote support of the
Initial |teacher's work |educational process in the classroom
stage Responsibilities | * clearly define the rules of interaction between the participants in
of the teacher at | the educational process;
this stage of the | * explain the principles of working on the basis of an elective course;
work * 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.).
2" stage | The aim of the | Correction of students’ mistakes while working with tasks
Central |teacher's work |given in the elective course.
stage Responsibilities | * confirming that students received specific work during the
of the teacher at ipeciﬁgd period; o )
this stage of the |, providing feedback to students within the agreed period;
ensuring control over the activeness of discussion of the
work 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;
3" stage | The aim of the |work summary, students’ assessment, correction of mistakes
Final teacher's work | missed during the task performance
stage Responsibilities | * organization and support of online dialogue and (or) face-
of the teacher at |to-face communication with students, listening to the class
this stage of the |opinions and wishes on the organization of the elective course,
work 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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