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Abstract. This article discusses the effectiveness of using cloud
technologies, with the help of which it is possible to organize joint activities
of students and teachers, which serves as a condition for the development of
cognitive independence and successful assimilation of educational material. The
article singles out and describes cloud technologies, their types, advantages of
introducing and using cloud technologies in the educational process. The main
advantage of using cloud technologies in education is not only reducing the cost
of purchasing the necessary software, efficiency and improving the quality of the
educational process, but also preparing students for life in the modern information
society. Considerable attention is paid to the didactic aspects of organizing a
lesson through blended learning in the form of a «Flipped classroom» model
using cloud technologies. The flipped classroom is an innovative learning scenario
that has gained widespread popularity thanks to the capabilities of digital tools.
The features of the «Flipped learning» technology are analyzed and defined.
A comparative characteristic of traditional education and technology «Flipped
educationy is presented.

The presented material allows us to conclude that the educational process
based on cloud technologies makes it possible to view educational material
anytime and anywhere, as well as personalize learning, while maintaining
interaction between the teacher and students.

Key words: cloud technologies, education system, educational process,
flipped classroom, school, students, teacher, lesson organization

Introduction

The use of cloud technologies in the educational process using the «Flipped
classroom» methodology is an innovative approach to learning that is actively
used in modern educational institutions. The article discusses such key aspects
as cloud technologies in education, the «Flipped classroom» methodology,
individualization of learning, collective learning, probing and feedback. The use
of cloud technologies in the educational process using the «Flipped classroomy
methodology helps to improve the quality of education, develop students’ digital
skills and create a comfortable and flexible learning environment.

In connection with the development of information technology, it became
necessary to quickly access large amounts of information, store large amounts
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of data from any device, which led to the emergence of «cloud technologies».
The improvement of information technology occupies an important place
among many new directions in the development of education. Modern learning
conditions require educational organizations to use innovative high-tech teaching
aids, as well as interactive sensors, multimedia technologies. One of the effective
technologies for organizing training is cloud computing. Cloud technologies are
understood as technologies of distributed data processing, in which computer
resources and capacities are provided to the user as an Internet service [1]. With
cloud technologies, data is permanently stored on virtual servers located in
the cloud, and is also temporarily cached on the client side on various digital
(computers, laptops, netbooks, mobile) devices, etc.

The National Institute of Standards and Technology (NIST) defined cloud
computing in the NIST Definition of Cloud Computing [2] as a model for
providing ubiquitous and convenient network access on an as-needed basis to a
shared pool of configurable computing resources that can be quickly provisioned
and released with minimal management effort and the need to interact with the
service provider.

Cloud computing is a network of computing resources located anywhere
that can be shared to bring many opportunities to education that are not found in
traditional IT models, as well as provide answers to many of the problems that
educational institutions face [3-5].

However, despite the deep theoretical study of the problem, pedagogical
practice proves that the effectiveness of the use of cloud technologies in the
educational process by school teachers is extremely low and, as a result, students
have a low level of desire for independent knowledge.

Consequently, there is a contradiction between the social need of society
to use cloud technologies in the educational process and the insufficient
development of pedagogical conditions that ensure the effectiveness of the
process of developing cognitive independence in students with the help of cloud
technologies. Therefore, in order to increase the demand for cloud technologies
in educational activities by teachers, it is necessary to choose effective models for
its organization and formulate pedagogical conditions.

The authors of the article set themselves the following research question:
«What form of learning should be applied in the educational process when using
cloud technology?»

Materials and methods

While conducting the research, we used such research methods as literature
analysis on the problem, observation method, comparison and experiment.
Having analyzed the literature on cloud technologies and the Flipped Classroom
methodology, we revealed the current state of knowledge on this topic, and
highlighted the main trends and results of the previous research.

Due to the observation method, comparison and experiment, we were able
to test the assumptions made regarding the use of cloud technologies and the
«Flipped Classroom» methodology in teaching children.
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Analyzing various sources, one can be convinced that the general scientific
aspects of the problem under study, as well as those related to specific teaching
methods, are widely represented in the scientific literature.

Cloud technologies have a number of advantages. Firstly, they eliminate
the boundaries between the subjects of the educational process: geographical,
technological, social. Cloud technologies in modern conditions, along with the
traditional form, are one of the alternative forms of organizing training. The use
of cloud technologies allows expanding the scope of interaction between students
on the Internet while personalizing the educational process and expanding the
boundaries of interaction. These technologies are reliable, economical, simple
and upgradable. Currently, cloud technologies are divided into the following
types: software as a service; equipment as a service; communication as a service;
monitoring as a service necessary to ensure security; infrastructure as a service;
platform as a service, which provides tools for developing, testing and supporting
various applications; a virtual computer that allows you to perform individual
user tasks; working environment as a service [6].

Currently, there are four deployment models of cloud systems in the world
practice, such as private cloud, public cloud, hybrid cloud, community cloud.
For educational institutions, public and community cloud systems are the most
suitable. Another use case for cloud services that is beginning to take hold in
education is moving to the Learning Management Systems cloud. Analyzing
cloud models and the experience of their application in foreign countries, we
came to the conclusion that most often educational institutions use the cloud
model «software as a service». Using this model does not require the educational
institution to create and maintain its own server, it eliminates economic and
organizational costs, and allows you to install your own applications on a platform
provided by the service provider.

Educational organizations can use cloud technologies as software,
hardware, platform and virtual computer. The introduction of cloud technologies
in the educational process has a number of advantages (Figure 1).
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Figure 1 — Benefits of using cloud technologies
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Therefore, cloud technologies are a collective image that allows you to
process information and transfer it to the user through an online service.

In the educational process, the possibilities of cloud technologies are
effectively used. First of all, this is due to their technical capabilities. To train
the subjects of the educational process, it is enough to have access to the Internet
and any browser. In economic terms, cloud technologies are very beneficial
for educational organizations, as they are provided with free licensed support.
The methodological possibilities of cloud technologies allow organizing
the educational process not only in the classroom, but also in extracurricular
activities. The teacher uses cloud technologies to transfer knowledge to students
in the form of text materials, presentations. He gets the opportunity to answer
questions in real time, give recommendations on the implementation of practical
work, and evaluate the results of the work of students.

In turn, students get the opportunity to exchange information with their
peers in real time, discuss controversial issues that arise in the joint solution of
problem-search tasks.

Cloud technologies have a number of didactic possibilities that confirm the
expediency of their use in the educational process of a modern school (Figure 2)
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Figure 2 — Didactic possibilities of cloud technologies
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In the educational process, cloud technologies can be implemented using
various learning technologies, namely problem-based learning, blended learning,
group work, collaboration technology, Bring Your Dev Device technology, and
flipped classroom technology. Traditionally, all of the above technologies are
used in the pedagogical process, but least of all, blended learning technology,
which combines full-time and electronic forms of education, which leads to a
mixture of the traditional classroom system and modern digital education. The
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most popular form of blended learning is the flipped classroom model. [8].
Let’s consider the features and compare the technologies of «Flipped» and
traditional learning (Table 1).

Table 1 - Comparison of technologies

Educational . Technology The traditional approach
process Flipped classroom

Preparing for the | Viewing answers to tests, Writing a lesson summary,

lesson identifying difficult questions from | preparing training and
students, selecting training and developmental tasks
development tasks

Technology of the | The teacher directs students to solve | The teacher explains the new

lesson difficult questions and develop their | material, the students consolidate
skills their skills

Learning Students watch the video on their | The teacher explains the new

Technology own and prepare questions. The material, the students consolidate
teacher directs students to solve the acquired skills.They do
difficult questions and develop homework on their own
skills

Knowledge transfer | Knowledge is acquired Educational material is passed from
independently with interactive teacher to student in a passive form
elements

Technologies Communication, cooperation, Interactive technologies
cooperation

Approaches Personalized Differentiated

ICT Office, Google, Web 2, Moodle, etc. | Multimedia, web technologies

Learner Takes responsibility for their He studies according to the «listen
own learning. Interacts with all - remember -» activity scheme of
participants in the educational the mentor. Transfers and controls
process knowledge, maintains discipline

and order in the classroom

Teacher Carries out the design of Transfers and controls knowledge,
educational activities, acts as a maintains discipline and order in
mentor the classroom

We can draw the following conclusions, «Flipped classroom» is the basis
for the implementation of personalized learning; conditions for active learning are
created; new technologies and various gadgets are used; the educational process
is organized taking into account the needs of each student; conditions for team
and joint work are created; the leadership qualities of students develop within
the framework of academic disciplines; conditions are created for diagnosing the
quality of knowledge with the help of computer technologies [9].

Such learning can be done both in traditional classrooms and online, which
is one of the most accessible models for students in grades three through five. In
2007, the Flipped Classroom model was created by Jonathan Bergman and Aaron
Sams, chemistry teachers at Woodland Park American High School. Later, other
subject teachers also began to use it [10].
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Technical requirements for implementation: this is the presence of
electronic devices at home by students with access to the Internet, electronic
resources through which the teacher provides material for self-study.

The main plus is the opportunity that allows the teacher to carry out
interactive forms of work in the lesson, freeing the entire class from the need to
frontally introduce new material.

The requirements for the teacher are the ability to conduct classes in an
interactive format, the teacher must prepare test tasks for children.

By the end of the lesson, we are used to the teacher giving students
homework to reinforce the topic, and this is where the turnaround happens as
homework is given to students with a new topic to study. That is, students watch
videos at home, work in an online learning environment, get acquainted with
new materials, and show in class how well they have learned a topic. The lesson
can take the form of a seminar, role-playing game, project activity and other
interactive forms [11].

At first, the structure of flipped learning seems very simple - give students
the task of watching video lectures at home, and spend the time in the lesson on
practicing what they have learned and discussing. However, if you look closely,
it becomes clear that the flipped class has many unique and interesting forms
(Figure 3) [12].
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Figure 3 — Flipped Class Forms

Computer science as a school subject is filled with many important
theoretical materials, but is also of practical value. The latter becomes even more
relevant in the modern world. Such theory and practice cannot be accommodated
in the classroom. The Flipped Classroom technology can help here, which allows
you to transfer the main part of the theory to independent research. Within the
framework of this technology, we present in the next section an inverted lesson
on the topic «History and Prospects of Robotics».

Results and discussion

The basis for the implementation of the «Flipped Classroom» technology
was the computer science lessons in the 5th grade on the topic «History and
Prospects of Robotics».
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The following material such as videos «Prospects for the development of
robots» and «Movies and cartoons about robots», puzzle cards, presentations,
games developed and compiled in the Kahoot program, Poster presentation was
selected for the students. There were also tasks for the self-study work at home,
which included answers to questions.

The main resource for doing homework was a text document compiled
in MS Word. It includes step-by-step instructions and links to all the necessary
materials.

The students received a layer of theory by watching video materials and
presentations, and then completed the «Generation of Robots» puzzle cards, in
which students had to find their halves of the codes.

In the lesson, while playing in the Kahoot! program, questions were
provided where everyone could choose the correct answer from their device.
At the end, together with the teacher, they analyzed the correct and incorrect
answers, which were accompanied by explanations and illustrations.

To analyze the three laws of the American science fiction writer Isaac
Asimov, the students were asked to work in pairs, where, as a result, they had to
explain these laws to each other.

In addition, at the end of the lesson, the Poster presentation technique
«Draw your brain» was applied. Students in groups draw a brain on posters and
fill it with the knowledge and skills learned at the lesson.

The first and one of the most important stages on which the whole idea
of the described technology is built is self-study work at home. Before asking
students to learn everything at home on their own, they need to be introduced to
all the resources that you want to use in your work, so that at home the student
knows what and how to do [13].

The second stage takes place already in the classroom and is called
actualization. At this very stage the teacher reveals the degree of the readiness of
the students to work. This control can be carried out in any manner ranging from
a quick test in Kahoot! to the frontal interview. To actively involve students in the
process, it is necessary to formulate the goal and objectives of the lesson together
with them, ask questions about what was learned at home. It should be noted that
the students of the ninth grade really liked the live communication at the lesson.

Summing up this stage, it can be noted that all the activities of the teacher
come down to checking the completion of homework, as well as determining the
level of assimilation of the acquired knowledge.

The final stage of any lesson is always reflection, organized for introspection
and active reflection by students of their activities in the lesson. Any reflective
technique can be used here. The teacher’s role is to stimulate introspection,
perhaps through the use of leading questions or keywords. Students independently
analyze the activity and note the necessary points for more detailed consideration.

Education based on the «Flipped Classroom» technology contributed to
the implementation of both an individual approach and a group form of work,
including conditions for the development of project and creative activities.
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Thus, teaching using the «Flipped Classroom» technology really helps to
change the attitude of students to the subject. What in its turn makes it possible
to interest and even captivate them, as well as increase their cognitive activity,
stimulate the development of critical thinking [14].

The purpose of the experiment is to prove the effectiveness of the «Flipped
Classroom» technology in teaching computer science in the Sth grade.

The objective is to determine the level of effectiveness of conducting
Computer Science lessons using the Flipped Classroom technology;

To achieve the set goal and complete the task, the 5th grade of the CSI
(communal state institution) secondary school No. 26 of the city of Pavlodar was
taken. There are 26 students in the class. In the Computer Science lesson during
the experiment, the class was divided into two groups. Computer Science is not a
major subject, lessons in this discipline are held once a week. The classrooms are
equipped with the necessary equipment and desks.

After the experimental lesson, we conducted the test (Figure 4), the results
of which showed that the students of both groups (Group 1 as regular, Group 2
as an experimental one) have approximately the same idea in respect to the topic
«History and Prospects of Robotsy.

Number of correct answers

15

10
il
0

Question 1 Question 2 Question 3 Question 4 Question 3
B Groupe 1 m Group 2
Figure 4 — Results of testing two groups
A survey was also conducted (Figure 5), when the students of the
experimental group were asked to tell if they liked this form of education, if

they would like to study like this further, etc. The diagrams show some of the
questions and answers of the students.
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Would you like to study further like Did you study the material sent
by the teacher?

this?

®Yes mNo ®Yes mNo

Figure 5 — Survey of students in the experimental group

According to the results of the experiment, one can see that the use of the
«Flipped Classroom» technology in the lesson increases the level of interest of
students, they have a desire to study the material again.

The given quantitative and qualitative assessments of the effectiveness of
the developed methodology allow us to say that the active use of the «Flipped
Classroom» technology makes it possible to level the difficulties of implementing
this technology, to make education more qualitative, up-to-date, and accessible.

Conclusion

The educational process based on cloud technologies makes it possible
to individualize learning and develop cooperation. Cloud technology allows us
to access our work anywhere, anytime and share it with anyone. Sharing the
resources of cloud technologies allows students not only to show cognitive
independence, but also to develop the skills of search, creative and research
activities. The «Flipped Classroom» will certainly be very different from the
traditional one. Instead of students sitting and listening to a lecture given to them
by a teacher, they actively work in pairs or independently. Each teacher, using
Flipped Classroom, gets the opportunity not only to transform their classes, but
also to improve the quality of teaching.

Based on the above analysis, the use of cloud technologies in education will
certainly help to significantly increase the level of informatization of education.
Thus, the advantages of cloud technologies, such as availability, mobility, cost-
effectiveness, high manufacturability, reliability, are obvious. Cloud technologies
help to increase the efficiency of the educational process, optimize it, and thanks
to them it is very convenient to apply various methods and technologies in the
classroom. The use of cloud technologies in the educational process makes the
educational space more open. Thanks to the variety of technologies, we have the
opportunity to improve the quality of educational services.
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MEKTENTIH BIJIIM BEPY NPOUECIHJAE BYJTTbI
TEXHOJIOTUSIJIAPABI KOJJAHY
*Komees XK.b.!, Taitunk X.E.2, Jxxakuna A.A.%, Opgadaesa JK.E.*
*1C, Cetiymnun areiagarsl KAT3Y, Acrana, Kazaxcran
23Maprysnan yausepceuteti, [TaBmongap, Kasaxcran
“TopaiireipoB yuuBepcureri, [1aBaomap, Kazaxcran

Angarna. byn wmakamama OYITTBI  TEXHOJOTHSUIApAbl  KOJJIAHYABIH
THIMIUIITT  KapacThIPbUIAJIbI, OHBIH KOMEriMeH OuTiM adymisuiap MeH
MyFaTiMIEePiH OIpJIeCKEH 1C-OpeKeTiH YIUBIMIACThIpyFa 00J1a 1bl, OYJ1 TAHBIMIBIK
TOYEJICI3MIKTI JAMBITY XOHE OKYy MAaTepUaliblH COTTI WTepy IMIapThl OOJIBIT
TabbLIaAb1. Makanaga OyJITTh TEXHOJIOTUsIIAP, OMapAbIH TYPIEpi, UIaKTUKAIIBIK
EpeKIIeTIKTEPl, MEKTENTIH OiiM Oepy mporeciHae OYITThI TEXHOJIOTHSIAPIbI
€HI'i3y MEH KOJIJaHYAbIH apTHIKIIBUIBIKTAphl KOPCETUITeH JKOHE CHUMATTajFaH.
birim Gepyne OYITTHI TEXHOJIOTHSIIAPIABI KOJAHYABIH OACThl apTHIKIIBUTBIFRI —
Ka)KeTTi OaraapiiaMalblK KacaKTaMaHbl CaThII aJly MIBIFBIHAAPBIH a3aiTy, O11iM
Oepy MPOIECiHIH THIMIUTITT MEH calachlH apTTHIPY FaHa eMecC, COHBIMEH KaTap
OKYTIBLJIap MEH CTYICHTTEP 1 Ka31priaKnaparThlK KOFaM/1a oMip CypyTe TaibIHIay.
BynTThl TexHOMorusapasl KoJiJaHa OTBIPHIN, «TOHKEPUITeH CBHIHBI MOl
TYpPIHIE apajiac OKBITY apKbUIbl Ca0aKThl YHBIMAACTHIPYABIH IUIAKTUKAJIBIK
acrmeKTuIepiHe Kem KeHIT OeiiHreH. «TOHKEpUITeH CBHIHBIY — OYJI CaHABIK
KYpaJaapJblH MYMKIHAIKTEpIMEH KEHIHEH TaHbIMaj OOJIFaH WHHOBAIUSIIBIK
OKBITY clieHapuidi. « TOHKEpIITeH CHIHBIM TEXHOJOTHSICHIHBIH E€PEKIICITIKTEPI
TaJIaHFaH >KOHE aHbIKTajdFaH. JocTypmi OKpITy MeH «TeHKEpUIreH CBhIHBI)
TEXHOJIOTUSACHIHBIH CaJbICThIPMAJIbI CUITATTaMAaChl YChIHBUIFaH.

Y CchIHBUIFAH MaTepua OVITTHI TEXHOJIOTHSIIApFa HET13IeNTeH OLTiM Oepy
mpoueci OKy MaTepualblH Ke3-KeJIFeH YaKbITTa, Ke3-KeJreH XKepAe Kepyre,
COHJIaii-aK OKBITYIIBl MEH OUTIM alyIIblIapIblH ©3apa OpPEKeTTeCyiH CaKTai
OTBIPBITN, OKBITYIBI ACPOECTEHIIPYre MYMKIHIIK Oepeil JeTeH KOPBITHIHIBI
Kacayra Oomapl.

Tipek ce31ep: OWITTHI TEXHOJOTHUSIIAP, OKBITY XKyHeci, OuriM Oepy
MPOIIeCi, TOHKEPIJITEH CBIHBIN, MEKTEM, OLIiM aylibuiap, MyFalliM, ca0aKThl
YUABIMIIACTBIPY

NPUMEHEHME OBJIAYHBIX TEXHOJIOT U B
OBPA3OBATEJIbHOM INPOLUECCE HIKOJIbI
*Komees XK.b.!, Taitunk X.E.%, Jxxakuna A.A.%, Opgadaesa JK.E.*
*IKATUY um. C. Ceiidysmun, Acrana, Kazaxcran
23Maprynan yauBepcuret, [TaBnomap, Kazaxcran
“TopaiireipoB yuuBepcurer, [TaBmogap, Kazaxcran

AnHoTamusi. B nmaHHOW crarbe paccmarpuBaercss AG(HEKTHBHOCTH
WCTIONB30BaHMs  OOJIAYHBIX TEXHOJIOTHH, C IOMOIIBIO KOTOPBIX BO3MOXKHA
OpTaHu3aIMs COBMECTHOW JICATEIIEHOCTH O0YYAIONIMXCS U YIUTEIIS, YTO CITYKHT
YCIIOBHEM pa3BUTHS TO3HABATEIFHOW CaMOCTOSTEIBHOCTH U YCIICITHOTO
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yCBOEGHUs Yy4eOHOro wmarepuana. B crarbe BBIIEISIOTCS W ONHCHIBAIOTCS
o01a4yHbIE TEXHOJIOTHHU, UX BUJbI, TUJAKTHYCCKHUEC OCO6€HHOCTI/I, npeumMyniecrBsa
BHCAPCHUA W HCIIOJIb30BAHUS 00/1a4YHBIX TEXHOJIOTHH B O6pa3OBaTCHBHOM
nporecce MKOAbl. OCHOBHBIM TMPEUMYIIECTBOM HCIOJIB30BAHUS OOJIAYHBIX
TEXHOJIOTUA B 06p330BaHI/II/I SABJIACTCA HE TOJBKO CHMIXKCHUC 3arpaTrT Ha
npuodpereHne HeoOXOAMMOro IPOrpaMMHOIO 00ECIeYeH sl, HO U MOBBIIICHHE
KauecTBa 00pa30BaTEIbHOIO IPOLECcCa, YTO JaeT BO3MOXKHOCThH IOJTOTOBUTH
YUYEHUKOB U CTYAECHTOB K KM3HU B COBPEMEHHOM MH()OPMALIMOHHOM OOIECTBE.
3HaUYUTEILHOE BHHUMAHUE B CTaThe YACTACTCA JUIAAKTUYCCKUM aCIICKTaM
OpraHM3alii ypoKa, MOCPEIACTBOM CMELIAHHOIO OOy4eHHs B BHJIE MOJAEIU
«TEepeBEPHYTHIA KiIacc» € MOMOLIBI0 00JauHbIX TexHosnorui. «IlepeBepHyTblit
KJIacC» — ATO HHHOBAIL[MOHHBIM cueHapuil OOy4YeHMs, KOTOPBIA MOITYyYHII
UIMPOKYIO MOMYJISIPHOCTD OJ1arogapsi BO3SMOXKHOCTSIM LIU(PPOBBIX HHCTPYMEHTOB.
[Ipoananu3upoBaHbl U ONPEIEIEHbI OCOOCHHOCTH TEXHOJOTUU «IIEPEBEPHYTOE
oOyuyeHue», NpeJCTaBlI€HAa CPABHUTEJbHAS XapaKTEPUCTUKA TPaJULMOHHOIO
00y4YeHHs U TEXHOJIOTUU «IIE€PEBEPHYTOE 00yUEHUEY.

HPGI[CTaBJ'IeHHI)II\/'I mMarcpual IIO3BOJISICT caeciarb BBIBO/I, qTo
00pa3oBaTeIbHBIM TMPOIECC, OCHOBAHHBIM Ha OOJIAYHBIX TEXHOJOTHX, HAET
BO3MOYKHOCTh IPOCMAaTpuBaTh y4eOHbIM MaTepuai B J1t000€ BpeMsi U B JIIOOOM
MecCTe, a TaKKe I[EepCOHAIM3UPOBATh OOy4YEHHE, COXpaHss B3aMMOJEHCTBUE
MeX/1y IperojiaBaTesieM 1 00y4aroIuMHUCS.

KiioueBble ciaoBa: o00nadyHble TEXHOJOTHMH, CHUCTeMa OOy4YeHUs,
oOpa3oBareibHbI HpoLecc, NepeBEPHYTHIM Kiacc, MIKoia, oOydarouiuecs,
yUUTENb, OpraHU3alus ypoKa
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