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Abstract
The article analyzed platforms for conducting online laboratory classes, which led to the proposal of a virtual learning
platform as a solution for creating a learning environment. Modern distance learning platforms combined with
pedagogical technologies provide the convenience of learning through online tasks in the process of meeting the
requirements of students. Based on the identified results, video tutorials, tasks, and theory were proposed in order to
improve educational achievements. The analysis revealed the absence of platforms for conducting online laboratory
classes in the Kazakh language. Based on these studies, the content and structure of the online learning environment for
passing laboratory classes in computer science in the 7th grade of secondary school based on the textbook computer
science is determined. The platform for conducting online laboratory classes was created using WordPress and additional
plugins.
Keywords: Internet technologies, digital technologies, distance learning, online platforms, electronic resource,
laboratory work.
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HHO®OPMATHUKAJAH 3EPTXAHAJIBIK CABAKTAPBI OTKI3YI'E APHAJIFAH
BUPTYAJIABI INTAT®OPMA

Maxkanaga oHIAIH-3epTXaHAJIBIK ca0aKTapAbl OTKI3yTre apHaJFaH IutaTdopMaiap capajiaHibl, HOTHKECIHIEC OKBITY
OpTachIH Kypy YIIiH MIENIiM PETiHe BUPTYaIAbl OKBITY TUIAT(GOPMAchl YCHIHBUIIBI. KaIbIKTEIKTaH OKBITYABIH 3aMaHayH
mwratpopManapbl IMEJaroTHKANBIK TEXHOJIOTHIIAPMEH YHIIECKEH CTYACHTTEPHAiH TallalTapbhlH KaHaFraTTaHOBIPY
MPOIIECiHe OHJIAWH TaINChIpManap apKbUIBI OKBITYBIH BIHFAMIBIIBIFEIH KAMTAMAacChl3 eTell. AHBIKTAIFaH HOTIDKEIEP
HETI31HJe OKY JKETICTIKTEpPiH jKaKcapTy MaKcaThHIa OeliHecabakTap, TarcepManap, Teopus YCHHBUABL. Tammay kKazak
TITIH/IE OHJTaH-3ePTXaHABIK cabaKTap OTKI3yre apHairaH miaT(opMaiapIblH KOKTBIFbIH aHBIKTaAbl. OCBI 3epTTEYIICD
HeTi3iH/e OpTa MEKTEeNTiH 7-ChIHBIOBbIHIA MH(pOPMaTHKa OKYJIBIFBI HEriziHie MH(opMmaThka OOWBIHIIA 3ePTXAHAIBIK
cabaKTaplilaH ©Ty YIIIH OHJIAiH-OKBITY OPTachIHBIH Ma3MyHbI MEH KYpbUIBIMBI aHbIKTanbl. OHIaiH-3epTXaHaIbIK
cabakrap/sl oTKi3yre apHanran [lnatdopma WordPress »oHe KOCBIMINA TUIATHMHIACPAl MalaiaHa OTBIPBINT KYPBUIIHL.
OraH THIMII TaHJaJFaH TakeIpblnTap OoifbIHINA OeiiHecabakrap, TYpIi KOCHIMINA KBI3BIKTHI aKmapar »oHe OimiMiai
OeKiTyre apHaJIFaH TECT TalChIpMaJIapbl Kipei.

Tyiiin ce3mep: HHTEPHET-TEXHOJIOTHSIAP, U(PIBIK TEXHOJIOTHSIIAD, KAIIBIKTHIKTAH OKBITY, OHIIAHH-TDIaTGopMaap,
ANEKTPOH/IBIK PECYpPC, 3€PTXAHANBIK KYMBICTap.
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BUPTYAJIBHASA IIJIAT®OPMA JIJISI TIPOBEJEHUS JIABOPATOPHBIX 3AHATHUI
MO UH®OPMATHUKE

B cratee mpoaHanmm3upoBaHBI MIATGOPMBI JUIA NPOBEACHUS OHJIAIH-Ta00paTOPHBIX 3aHATHH, YTO MPUBENO K
NPEATIOKEHUIO BUPTyalbHONH oOydaromeil miaaropMbl B KadecTBE pEUICHMs sl co3haHus ydeOHOH cpenbl.
CoBpeMeHHbIE IIaTGOPMBI TUCTAHIMOHHOTO O0YUEHHS B COUSTAHHH C IIeIarOTMYECKUMH TEXHOJIOTHAMH 00€CTIeYHBaIOT
y1o0CcTBO 00y4YeHHs ITOCPEICTBOM OHJIAWH-33aJJaHuil B IIpOLIECCce YOBIETBOPEHHs TpeboBaHmi yuamuxcs. Ha ocHose
BBISBJICHHBIX PpE3YyJIbTaTOB OBUIM IPEUIOKEHBI BHICOYPOKH, 3a/JaHMS, TEOpHS C IEJIbI0 YIydIIeHHs Y4eOHBIX
JIOCTHKEHUH. AHaJIM3 BBISIBIWII OTCYTCTBHE IUIaTGOPM JUIsl IPOBEJICHNSI OHJIAHH-1a00paTOPHBIX 3aHATHH Ha Ka3aXCKOM
s3bIke. Ha ocHOBe McciieoBaHuil ONpeIeNieHO COAEpKaHUuEe U CTPYKTYpa Cpe/ibl OHJIAH-00y4YEeHUs ISl TPOXOXKICHUS
nmabopaTOPHBIX 3aHATHH N0 HHPOPMATHKE B 7 Klacce CpeAHeH IKOMIbI Ha OCHOBE yueOHrKa nHpopmartuka. [Imardopma
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JUIsl TIPOBENICHUSI OHJIAWH-Tab0paTOPHBIX 3aHATUI ObLla co3jaHa ¢ ucnosb3oBaHueM WordPress M OMOTHHUTENBHBIX
mwiaruHoB. OHa BKJIIOYAeT BUIEOYPOKH IO BBIOPAHHBIM TEeMaM, Pa3HOOOPa3HYyI AONOJIHUTENIBHYIO HHTEPECHYIO
nH(OpMALNIO ¥ TECTOBBIE 3aJaHUs JUIsl 3aKPEIICHNS 3HAHHH.

KnaioueBble ciloBa: WHTEPHET-TEXHOJOTWH, UM(PPOBBIE TEXHOJOIMH, AWCTAHIMOHHOE OOy4YeHue, OHJIAiH-
1aT(GOpPMBI, INEKTPOHHBIH pecypc, 1abopaTopHbIe pabOTHI.

Introduction

The relevance of the proposed research is related to the issue of distance education, which is one of the key
aspects of education. By analyzing the platforms used in the distance education system and ways to improve
them, it is urgent to identify the advantages and disadvantages and improve the quality of education. In the age
of modern technology, it is important to use educational resources efficiently, improve professional skills,
digitize, use pedagogical technologies, develop students' interest in self-study, modeling, create additional
equipment for independent laboratory classes that allow students to study at home or at a convenient time. The
article describes ways to solve this problem using open online platforms.

We all know that in the age of globalization, many changes are taking place in the field of education. In
this regard, large-scale changes in education due to the global epidemic have required the mass introduction
of distance learning. The introduction of information and communication technologies (ICT) in education has
simplified the problem of education in the information society. ICT allows the learner to find sources of
information at any time using Internet technology, read it independently, perform tasks, receive and process
relevant materials, create lesson plans for teachers, create didactic materials, create visual aids, connect with
students, learn about global news and much more. The ability to freely use world-class sources of information
and use them competently in the learning process has created the need for effective use of open platforms.

The platform for conducting online laboratory classes was created using wordpress and additional plugins.
It includes video tutorials on effectively selected topics, a variety of additional interesting information and test
tasks to consolidate knowledge. The development of information technology affects all areas of human life,
including education. One of the promising areas of research in the field of pedagogy are the use of mobile and
cloud technologies. At present, the issues of improving the efficiency of independent work of students come
first in terms of the use of Internet technologies [1].

Let's look at a number of definitions given by researchers to Internet technologies. N.G. Astafyeva and R.N.
Avaluev consider Internet technologies as an automated environment that provides services for downloading,
processing, storing, transmitting and using information on the Internet. Z.R. Devtereva refers to Internet
technologies as technologies for creating and coordinating various information resources on the Internet:
websites, blogs, forums and chats, electronic libraries, encyclopedias, interactive textbooks, cloud
technologies, software development services, 5G Internet speed. During the global epidemic, a number of
problems arose in the transition to distance learning. In this regard, in order to identify the advantages and
disadvantages of distance learning for students, getting feedback from students and further improvement of
distance learning has begun [2].

Researcher A.A. Andreev considers the dynamics of changes in knowledge and skills on new information
technologies and the growing demand for professionals who can use Internet technology in their work and the
lack of specialists who can effectively use it, as a result of the inefficient use of computer parks in educational
institutions. It has a negative impact on the full use of the didactic potential of Internet technologies in the
educational process. It is clear that the effective application of the advantages of traditional teaching methods
in the software will improve the modern online learning process. The effectiveness of traditional methods of
determining software requirements used in distributed software development scenarios plays an important role.
It is necessary to analyze the current online platforms that allow free distance learning, and to modernize the
platforms used in education, of course, only need to be connected to the Internet [3].

The definition given by the scientist L.I. Borodkin clarifies the concept of Internet technologies: "internet
technology is a set of methods and techniques that contribute to the development of human creativity, the
ability to manage social processes, search, collection, storage, processing, transmission, presentation, reception
of information." devices that provide these services: online platforms, open websites for the sharing of
educational materials, training courses are widely used [4].

Effective use of Internet technologies is the most advanced tool in the educational process, a well-developed
information infrastructure with a rich information environment. Mastering this technology at a high level is a
professional need of participants in the educational process, employees of secondary and higher education
institutions. In order to master the pedagogy of e-learning platforms, to increase the digital literacy of teachers,
the state has carried out a number of seminars, trainings, joining courses. As a result of the work, the use of
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platforms, teaching and feedback were facilitated [5]. Experimental work is carried out to monitor the progress
of students studying in the field of natural sciences and mathematics during the epidemic [6].

According to V.P. Tikhomirov, Internet technology is an emerging complex field of science, and in order
to understand it in depth, it is necessary to carry out practical work in order to develop the necessary
professional skills for the successful use of the Internet. The Internet is the only modern means of information
exchange. It is safe to say that the site services with additional software depend on this Internet. The Internet
is a learning environment for software development teams. Such tools include the development of online e-
learning platforms for teachers. In this case the PRAL platform which includes platforms, internet, website
creation, design, chat, messaging, e-mail, blog, discourse forum, newsletter, twitter, podcast, vodcast, youtube,
newsgroup, RSS feed, facebook, flickr, wiki could be taken as an example [7].

In the works of scientific researchers, the links between the satisfaction of various categories of users,
mainly students, teachers and moderators of the distance Learning Management System (LMS), and their
interaction with the LMS in distance learning are considered [8, 9, 10].

Based on the features of the interaction of students and teachers with the LMS (learning environment),
recommendations, platforms, components and factors that form a mixed environment analyzed in scientific
papers, we propose the optimization of the learning environment in order to improve the quality of learning.
We will consider the effective integration of online tools that increase student engagement into a single
environment. The integrated virtual learning environment includes tools for presentations, downloading course
content and PDF documents, student interaction and teacher feedback.

Methods and tools

According to the nature of the lesson, laboratory work is a practical method of teaching. It also has an
element of students' independent work. From a methodological point of view, laboratory work includes
methods of developing computer skills.

Wordpress's Contact Form 7 plugins were used to manage many contact objects and to flexibly adjust forms
and mail content with simple adjustments. The Flamingo and multilingual Bogo plugins, provided by Takayuki
Miyoshi, were widely used to record messages sent through contact forms, and the youtube.com channel was
used to record videos. In order to optimize digital technologies, we have introduced ZOOM, Microsoft Excel,
Python calculators to fully use the tasks of research in the laboratory environment. Integration of frequently
used programs like spreadsheet, calculator and video conferencing into a virtual platform is the optimal method
of this scientific work. We created video tutorials using the Renderforest constructor, we did the editing with
Adobe Primier Pro. The Renderforest designer offers many ready-made templates for creating a video clip.

Results

Let's make an expert analysis of the most widely used forms of Internet technology in distance learning
today. Virtual Laboratory: Specific experience in creating multi-purpose virtualized laboratories for computer
science education was developed and presented at the 20th International Conference on Software,
Telecommunications and Computer Networks. Online platforms in the education system can be divided into
two types: video communication and fully operational ready-made platforms. We will first make an expert
analysis of video communication platforms [11].

Work on online platforms for students and teachers is facilitated, for example, the problem of distance will
be solved, there will be freedom to repeat the topic covered, the created resource will not be lost. The
disadvantages include the effect of prolonged work at the computer on health, fatigue, deterioration of the
psycho-emotional state of a person, the absence of such an environment as in the classroom.

From the analysis in the table (Table 1) we can see the simplicity, availability, feedback, exchange of
electronic resources, high level of file sharing of popular platforms, depending on the criteria identified.
Disadvantages include homework assignment, monitoring and evaluation, and performance criteria. However,
these criteria are addressed through integration with other online platforms. Platforms such as univer.kz,
platonus.kz, etc. are used in higher education, and kundelik.kz, etc. are used in secondary schools [12].

Conducting laboratory work in computer science is very difficult [13]. These include screen load time,
student interest in the lesson, real-time analysis in direct contact with students, organizational work, etc. [14].
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Table 1 - Expert analysis of online platforms

Criteria Edupage Google Online Zoom Microsoft Discord
Clasroom mektep Teams
free + + + + + +
paid - - - - - B
mobile version + + + + + +
simplicity + + + + + +
homework + + + + _ _
control + + + + B _
evaluation + + + + - B
communication + + + + + +
correspondence + + + + + +
see progress + + + + B _
create messages + + + + B _
feedback + + + + + +
table electronic resource + + + + + +
file sharing + + + + + T

In order to find a solution to these problems, we conducted a laboratory work on the subject of computer
science on the existing popular platforms Microsoft Teams and Zoom (Figures 1 and 2).
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Figure 2. Experiment in the Zoom environment

As a result of the experiment, the lessons on the Zoom platform, although simple, can be organized as a
time-limited conference. Although difficult in Teams, unlimited laboratory classes can be organized in the
form of a video conference, showing the screen. On these platforms, learners can also show their screens and
explain their work in real time. There were problems with students' time spent on laboratory work and access
to the Internet. In addition, because laboratory work is thematic, we used a variety of digital technologies to
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organize students' interest in the lesson through special assignments or group work, various exercises, and
online tests [15].

There are a number of platforms for the development of independent learning materials, including online
mektep, bilimland, topig.kz, where you can view interactive materials for laboratory classes, which can be
used as a tool for teachers. It is convenient to work with these additional learning tools, but the teacher has to
work from platform to platform. Taking into account the problems and difficulties identified during the
organization of laboratory classes, we created a learning environment zerthanalar.kz. In this learning
environment, the ZOOM platform is integrated with the PYTHON code editor for interactive tasks and reports,
the teacher can work only with registered students (Figure 3).

W"Wﬂ

«Q

Zerthanalar.kz

Figure 3. Home page of zerthanalar.kz

Students who register for the online lab can view, complete, and send homework assignments to the teacher.
There is also an opportunity to provide feedback to the teacher, analyze the mistakes made in the work and get
advice (Figure 4).

v

_ 3-laboratory work

Final survey

Figure 4. The page of the laboratory work environment where
the video lecture and the task are located

We made the video clip using the Renderforest constructor, and the installation using the Adobe Primier
Pro program. The Renderforest constructor has templates for creating a video clip. With the help of a 3D
version of the same templates, video clips were created. The possibility of performing tasks related to the
studied topic is considered. To find out the full name of the student performing the task, we used the plugins
Ultimate Member and QSM (Quiz And Survey Master). The first one allows you to automatically fill in the
user name. The second one, i.e. QSM, indicates the place it fills (Figure 5).

Special tasks were developed for online laboratory work. They allow you to work in Python, MS Word,
MS Excel. It also allows the teacher to check the performance of laboratory work. Because the programming
language compiler is integrated into the work environment, it is convenient to perform laboratory work. There
are also video explanations of laboratory work in accordance with the topics. We have integrated the calculator
into a virtual environment to make it easier for the student to complete the task. To do this, we logged into
Elementor lab work and set the following link: [iframe src="https://web2.0calc.com / "width="
100%"height="500"]. The calculator is on the website: https://web2.0calc.com / website. To insert the code of
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the Shorts, the iframe plugin is used, which allows you to set the length, height of the online calculator
(width="100%" height="500"). To create a feedback section, we used the ContactForm7 plugin. This is a

plugin that allows you to get information about the user. And the user can send the file. The question is sent to
the teacher's email (Figure 6).

Aska question

Figure 5. The task completion window

Ask the teacher a question)

Figure 6. Feedback window

The questions of the assignment completed by the student and his answers are displayed in a special
window. On this page, the teacher can evaluate the student's assignment (Figure 7).

men gy Ypmoercem quiz sesu detaisdrestl id=24

Figure 7. Section Window for viewing completed tasks

We can see the name of the student who completed the task, email, how much time he spent on the task, on
what day and at what time he completed the task, his ip address. We see the fidelity of completed tasks by
clicking the button "View ". Due to the fact that Computer Science is a relatively new field of science that is
able to adapt to innovations in traditional or online learning, in combination with effective pedagogical
technologies in distance learning, it becomes easier for students to perceive. In this regard, students studying
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within the walls of the school are quickly becoming more receptive to innovation. If the main goals of distance
learning with traditional training is to provide students with a high-quality education, then it is obvious that
computer science is at the forefront, because digital document exchange, of course, testifies to this. This, in
turn, requires teachers to have a higher level of digital literacy of students.

Conclusion

The main goal of distance learning is to create an effective learning environment, taking into account the
differences between the virtual classroom, as much as possible with the traditional form of learning. The online
education system requires teachers to do a lot of research and professional development in public and private
communication. Today, the online education system requires teachers to effectively use digital educational
resources, the competent use of electronic information resources and the competent formation of a personal
learning environment for each teacher. The laboratory workplace we offer demonstrates this need.

The following results were obtained during the study:

1. Analysis of educational resources and scientific literature with the help of Internet technology.

2. An expert analysis of the most widely used forms of modern Internet technology in distance learning
was conducted, and the most effective for the laboratory environment was selected.

3. An environment with resources for laboratory work in computer science was created in the secondary
school.
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