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Abstract. The article considers the issues of modern information technologies and services in
public institutions (on the example of educational institutions). The aim of the article is to study the
application of modern information technologies and services, in particular Google services, in such
public institutions as educational institutions during the pandemic and to identify opportunities
for their wider use. Based on a study to assess the economic benefits of using Google services, it
has been found that their wider use in educational institutions will also have a positive effect. It is
determined that the use of the service "Google" allows you to solve problems of information
support of management and educational processes in the educational institution, work together on
different types of documents, avoid distortion of information while working on them by different
users by setting the appropriate level of document access. Based on the study, it is proposed to
classify Google services for the purposes of scientific and pedagogical work of teachers of
educational institutions on the following grounds: general services; services for self-organization
and productivity; services for educational purposes; services for scientific purposes; services for
commercial and other purposes. It is established that in order to increase the efficiency of different
goals, it is advisable to combine Google services for different purposes, such as general,
educational and to increase productivity. It has also been established that the collaboration with
Google services is organized at the excellent level necessary to work with documents and quickly
access the information, taking into account the current conditions of the pandemic. The analysis of
the directions of education reform and the possibilities of application of information technologies
during their implementation gives grounds to assert that the decisive factor in achieving the main
goals of education reform is its informatization. And the use of modern information technologies
and services helps to increase the self-organization and productivity of the administration of the
educational institution, teachers and students, to optimize educational and management processes.
The results of the study are the basis for further research in terms of more effective use of modern
information technology and services in public institutions on the example of educational
institutions.
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1. INTRODUCTION

The current stage of informatization of society is flourishing and rising, it is characterized by rapid
changes in conceptual positions on the role, methods, and techniques in the training of future
professionals, as well as the emergence of the pandemic, which necessitated distance learning and
work. Therefore, today information technology is the most popular means to qualitatively improve the
intellectual and educational level of people. Thus, the use of electronic means can increase the efficiency
and quality of learning material; it opens up great opportunities for improving the learning process by
changing the level of its individualization and differentiation, promotes the organization of personality-
oriented learning.

The national doctrine of education development in the XXI century states that the priority of
education development is the introduction of modern information technologies that provide access to a
network of high-quality databases, expand opportunities for the perception of complex information.
This is done by building individual training programs of different levels of complexity, depending on
specific needs, the use of the Internet, the introduction of distance learning, the publication of electronic
textbooks.

One of the main goals of the development of the information society in Ukraine is to ensure
computer and information literacy of the population, primarily by creating an education system
focused on the use of the latest information technologies in the formation of a fully developed
personality.

2. LITERATURE REVIEW, GENERALIZATION OF MAIN STATEMENTS

For the information support of the educational process, every pedagogical worker and student
must have constant access to an unlimited amount of information and its analytical processing, the
ability to directly interact with the information culture of society.

Computer-based learning technologies are aimed at fulfilling the tasks of informatization of
education based on the use of a set of functionally dependent pedagogical, methodological,
psychophysiological, informational, and ergonomic tools and techniques that have been created and
organized on the basis of hardware and software.

Specialists identify several basic areas of use of information technology in the educational process
[1, p-12]:

- for a visual demonstration of the basic concepts and objects of the subject, the basic laws, the
connection of theoretical knowledge with practice, etc.;

- for modeling and visual representation of physical processes occurring in the studied technical
devices, the functioning of the studied samples;

- for automated learning;

- for design automation;

- to solve computational problems, processing the results of measurements of experimental
studies;

- to control the readiness of students.

Research on the application of information technology in the work of educational institutions in
modern conditions involves the following scientists.

D. Benito-Osorio, M. Peris-Ortiz, C. Rueda Armengot, A. Colino investigated the future of
emotional competences in higher education. The European Higher Education Area has adapted to ICT,
proposing a conceptual and methodological change in teaching-learning processes in Spanish
universities. In this new scenario, the education of students via the Web has become a key factor that
requires higher education teachers to have new emotional competences. Although affections, feelings
and emotions have been gaining relevance in society and scientific thought for more than a decade
now, in the future, we will be dealing with a sensory emotive Web (Web 5.0) and, more than ever
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before, there will be a deep need for teachers to use and promote intra- and interpersonal emotional
competences [2, p. 275].

K. Kr¢ investigated the evolution of online mapping: from Web 1.0 to Web 6.0. In particular, Web
5.0 performance appears limited only if seen through the prism of technological development. It
presents the web as a human-controlled tool, which uses algorithms to attempt to personalize, search,
and improve user experience, and to act for or on behalf of a person. Meanwhile, in the Web 6.0 era, the
world will be quite unlike what we know today. For instance, it may turn out that Web 6.0 will mean
the migration of human consciousness to cyberspace or to an unspecified “cloud” (of data, perhaps?).
Will online maps even be needed in such a world? The Web, seen in its current way, is “anchored in
metabolism”. Web 6.0 endeavours to face up to that [3, p. 33]. A similar study was conducted on Web
5.0 Strategy by A. Kambil [4, p. 57]. Such technologies include the use of the latest Google services. I.D.
Piatnychuk in her work [5] researched the application of software for public joint stock companies.

The need and principles of implementation of information and communication infrastructure to
ensure the effective operation of the educational institution were researched by O.B. Bilyk [6, p. 127].
N.V. Vakulenchyk also studied information support for the management of educational institutions [7,
p. 49]. L. Vysotska devoted her scientific work to the creation of an information and educational
environment in vocational education institutions [8, p. 116]. And S.L. Londar's monograph devoted to
development of information systems of management of education as the tool of realization of the state
educational policy [9]. The informatization of organizational and managerial activities in secondary
school was researched O.E. Kravchina [10]. Thus, the above list of studies indicates the relevance of the
chosen topic and the need to deepen the study.

3. DISCUSSION

Computer-based learning technology is a tool that allows teachers to qualitatively change the
methods and organizational forms of their work and on this basis to develop individual abilities of
students, to encourage everyone to harmonize their inherent personal qualities; focus on the formation
of cognitive abilities, on effective learning activities; support and develop the desire for self-
improvement; to strengthen interdisciplinary connections in education, the complexity of the study of
the phenomena of reality, to ensure the inseparable links between science and technology, the
humanities and the arts; to carry out constant dynamic updating of educational process, its forms and
methods, to provide debureaucratization of educational institutions, their constant adaptation to
changing external conditions and a contingent of pupils, etc. [11, p. 40].

Software development is an important component of computerization of learning. Programs used
in educational institutions are subject to [12, p. 33]:

- educational (direct learning based on existing knowledge and individual abilities of students, as
well as promote the assimilation of new information);

- diagnostic (test) (designed to diagnose, test, assess knowledge, skills, abilities); training
(designed to repeat the consolidation of the completed training material);

- databases (repositories of information from different fields of knowledge, in which with the
help of search queries in different areas of knowledge find the necessary information);

- imitation (represent a certain aspect of reality with the help of parameters to study its basic
structural or functional characteristics);

- modeling (reflect the basic elements and types of functions, model a certain reality);

- programs such as "microworld" (similar to simulation, but do not reflect reality, but create a
virtual learning environment);

- software tools (provide specific operations, i.e. word processing, compiling tables, editing
graphic information).

The introduction of information technology in the educational process is accompanied by an
increase in the volume of independent work of students, which requires constant support of the
educational process by teachers. An important role belongs to consultations, which are complicated in
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terms of didactic goals: they are preserved as independent forms of organization of the educational
process and at the same time are elements of other forms of educational activities.

With the use of information technology, the possibilities of organizing independent work of
students are expanding. Independent work with research and educational literature on paper remains
as an important part of independent work of students in general, but its basis is now independent work
with curricula, testing systems, information databases.

The effectiveness of the use of information technology in the educational process depends on the
success of solving problems of a methodological nature related to the information content and the
method of using automated learning systems. Therefore, automated learning systems should be
considered as software and methodological complexes (a set of software and hardware and
implemented with their use of teaching methods (techniques), designed to solve specific problems of
the educational process).

At the present stage of social and technological transformations, one of the requirements for all
participants in the educational process in educational institutions is the readiness of the future
specialist to use information and communication technologies, computerized systems in general in
education and professional activities. There are three levels of such readiness: own level of mastery of
computer technology, the ability to directly use them in professional activities, the ability to improve
their professional level through the Internet. An important element of this readiness is not only
theoretical training in a particular field of knowledge, but also the practical skills of the teacher to
organize and conduct classes with the help of computer tools and technologies; to prepare a training
session for distance learning; apply proprietary development of electronic textbooks; create your own
e-textbook on a specific discipline; to introduce an educational Web-site in order to deepen their own
scientific and teaching competence [13, p. 34].

For effective use of modern information and communication technologies in the educational
process, the teacher must have certain specific skills:

- apply modern information and communication technologies in the preparation, analysis,
adjustment of the educational process, management of the educational process and educational and
cognitive activities of students;

- choose the most rational methods and means of teaching, take into account the individual
characteristics of students, their inclinations and abilities;

- effectively combine traditional methodological systems of education with new information and
communication technologies.

The introduction of new information technologies into the educational process in higher education
is an objective process of educational development. However, they should not be used by teachers
thoughtlessly, because none of the technologies can be considered universal: each of them in different
situations gives different results, and this must be taken into account when choosing them.

Google commissioned Forrester Consulting to conduct a Total Economic Impact™ (TEI) study and
examine the potential return on investment (ROI) enterprises may realize by deploying Google
Workspace. The purpose of this study is to provide readers with a framework to evaluate the potential
financial impact of Google Workspace on their organizations. Google Workspace offers a set of work
applications that help organizations transform their. To better understand the benefits, costs, and risks
associated with this investment, Forrester interviewed eight enterprise customers with years of
experience using Google Workspace [14, p. 1].

Interviewed organizations noted that the migration to Google Workspace transformed the way
their employees worked. Google Workspace enabled better collaboration across teams, gave workers
better access to data to inform decision making, and sparked a cultural change toward embracing
innovation. Organizations reported upticks in internal, employee-led initiatives that accelerated the
business and ultimately had a positive impact to their bottom lines.

Forrester's interviews with eight existing Google Workspace customers, and the subsequent
financial analysis, found that a composite organization experienced benefits of $55.7 million over three
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years, and costs of $12.9 million. This results in a net present value (NPV) of $42.8 million and an ROI
of 331% (Fig. 1) [14, p. 3].

Capex and opex savings:
F11.8M

Increased bottom-ling
profit:
F12.9M

Reduced security $55.7 million

remediation costs:
£5.2M three-year total

benefils PV

Reduced risk of data
breach:
F2.4M
Improved IT
plﬂ;;—“;m'hﬁ Increased employes
- productivity:
$22.1M

Fig. 1. Benefit Summary using Google Workspace [14, p. 3].

Therefore, it is proven that the use of Google services creates an economic advantage and increase
the efficiency of the organization. The use of such services in the work of educational institutions will
also have a positive effect.

Google's cloud service is a set of network services that work together for all users in the
community. Cloud technology is a paradigm that involves remote processing and storage of data. This
technology provides Internet users with access to the server's computer resources and the use of the
software as an online service. That is, if you have an Internet connection, you can perform complex
calculations, process data using the power of a remote server.

Necessary components for work in "clouds":

- Internet;

Computer (tablet, mobile phone, laptop);

Browser;

- A company that provides cloud technology services;
Internet and web application skills.

Advantages of use:

- Noneed for powerful computers;

- Less costs for the purchase of software and its systematic updating;

- Unlimited data storage;

- Availability from various devices and no connection to the workplace;

- Ensuring data protection against losses and the implementation of many types of educational
activities, monitoring and evaluation, online testing, open educational environment;

- Saving money on the maintenance of technical specialists.

Cloud technology is an electronic data warehouse on the Internet that allows you to store, edit, and
share information with friends and colleagues. Technologies were first discussed in 2008. Cloud
technology includes the browser interface of the mailbox, the ability to create and edit office documents
online, and complex mathematical calculations for which the power of one personal computer is not
enough. In short, cloud technologies are data processing technologies in which computer resources are
provided to an Internet user as an online service.

Compared to the traditional approach, cloud services allow you to manage large infrastructures,
serve different user groups within a single cloud, and also mean complete dependence on a cloud
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service provider. The user of cloud services needs to worry about the infrastructure that ensures the
efficiency of the services provided to him.

Thus, the compilers of cloud technologies in education can be e-journals, journals, features of
classrooms for students and teachers, interactive engagements, thematic training forums for students.

Involvement of the "Google" service allows to solve problems of information support of daily
management, joint editing of documents, storage and informing of the information which is transferred
from the user to the user.

Google services are gaining popularity among teachers who actively help services in their
pedagogical activities (Fig. 2) [15].

BkntoyeHi popaTiku

M Gmail u Meet - Chat I_ Calendar ‘ Drive
E Docs E Sheets Slides E Forms

w Currents Keep J Apps Script Q Cloud Search Jamboard

Sites

Bezneka 1 kepyBaHHA

o Admin Endpoint n Vault o Work Insights

Fig. 2. Popular Google services [15].

Consider the user services of "Google" and try to identify those that can be used in the
administrative work of the head of the educational institution.

Based on the practical use of "Google" services, they are grouped for the purposes of scientific and
pedagogical work of teachers of educational institutions:

1) General Services: Google Search, Google News, Google Images, YouTube, Google Translate,
Gmail, Google Drive, Google Maps, Google Docs, Google Sheets, Google Presentations, Google Forms,
Google Images, Blogger.

2) For self-organization and productivity: Google Calendar, Gmail, Google Tasks, Google Keep,
Google Groups, Google Meet, Google Chat, Google Duo, Google Travel.

3) For educational purposes: Google Classroom, Google Blogger, Google Jamboard, Google
Podcasts, Google Meet, Google Groups.

4) For scientific purposes: Google Public Data Explorer, Google Trends, Google Scholar.

5) For commercial and other purposes: Google My Business, Google Sites, Google Analytics,
Google Ads, Google Trends.

It should be noted that to increase the efficiency of various purposes, it is advisable to combine
Google service for different purposes, such as general, educational and to increase productivity.

Collaboration with documents in "Google" is organized at a high level, sufficient to work with
documents and quickly and efficiently access general information.

With Google Drive, the head of the school and other users (employees) can work together in real
time, for example on documents, reports or projects.
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Google Drive provides ample opportunities to collaborate on documents. In order to make working
with documents as convenient and productive as possible for a group of employees, the following
options are available:

Document version management: intermediate versions of the document are created by the system
automatically quite often and, moreover, every time the user saves the document. The function of
comparison of two selected versions is available that allows to trace easily the changes which have been
brought by the next editing of the document [15].

Document access control:

- you can invite system users to work with the document, indicating what rights are given to the
user: only view the document or edit;

- additional features allow the user who was asked to work with the document, in turn, to invite
other users;

- people who work with the document at the same time can arrange a chat to discuss changes in
the document, which will be visible to all participants in the discussion [15].

It is possible to publish a document with a permanent address, which allows any authorized
employee to access the document (for example, after all changes have been made and approved, the
document is published for public review).

Google Drive integrates perfectly with Google Calendar, which is used at the school for current and
future work planning. Key features and capabilities of Google Calendar:

- create one or more thematic calendars (for example, "Grants", "Orders", etc.).;

- the created calendar or a separate event can be accessed by all school employees or only a
separate group from the corporate database of e-mail addresses;

- link files from Google Drive to a single event;

- there are reminders of events;

- itis possible to import calendars from other programs [15].

Also added the ability to track time statistics, including time spent in meetings, which allows you to
analyze your performance.

Because GSuite for Edu includes most of the services provided by Google, educators have the
ability to easily collaborate with documents using Google Docs, maintain their own employment
calendars, plan joint activities (as part of the Calendar service), synchronize data between computers (at
work and at home) with the help of "Google Drive", to record tasks, notes, robot with chat and myth
[15].

The transition to the use of corporate mail has allowed to scale the unified information system
(UIS), based on which it is easy to implement new tools to optimize performance. According to the
requirements, the system is implemented in stages.

The implementation of UIS is reflected directly in the educational process: each teacher received his
account to enter the "Google Classroom", where he can provide additional materials on their subjects,
test knowledge, test students' tasks and more. Teachers have independently mastered the tool provided
to them in those areas that are most important to them - create thematic blogs, work collectively on
documents [15].

The creation and implementation of the UIS process is quite long, but the advantages of a single
system are manifested at each stage of implementation. Employees of educational institutions daily
learn new ways to use different tools in their pedagogical work.

4. CONCLUSIONS

So, of course, the requirements for education have changed: in addition to basic knowledge and
constant mastery of new, modern worker must be able to productively use information resources.
Today he is required to be able to think creatively, make decisions and learn throughout life.
Nowadays, there are often demands to improve the training of a new generation of employees, which
is reflected in the implementation of many government programs, as well as projects implemented by
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commercial organizations and charitable foundations. However, this is not enough - it is necessary to
redouble efforts to improve education.

The analysis of the directions of education reform and the possibilities of application of information
technologies during their implementation, gives grounds to assert that the decisive factor in achieving
the main goals of education reform is its informatization. And the use of modern information
technologies and services help to increase the self-organization and productivity of the administration
of the educational institution, teachers and students, to optimize educational and management
processes. Effective systems of informatization of education can be created if they are based on the
study of activities carried out in the education system, and take into account both the current state and
possible transformations of education in the process of its reform, the current state and prospects of
information technology, psychology and information technology training.

To successfully solve the problems of informatization of education in Ukraine, it is advisable to
conduct comprehensive research in the above areas with broad involvement in the implementation of
this work of scientific institutions of the Academy of Pedagogical Sciences of Ukraine, universities.
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ITaranayk Ipmua, ITsaramuyk laamna. CyuacHi indopwmarniitHi TexHOAOril Ta cepBicM B ITyOAIYHUX
inctutynisax. XKypraa Ipuxapnamcoicozo yrisepcumemy imeni Bacurs Cmeparuxa, 8 (3) (2021), 43-51.

Y craTti poO3rAsSHYTO IMTaHHA CydacHMX iH(OpMAIifHMX TEeXHOAOriNl Ta cepBiciB B IyOAiYHMX
iHCTUTYLisIX (Ha ITpUKAaAl 3aKAaais ocsiTi). MeTolo cTaTTi € 40CAiAKeHHsI MUTaHH: 3aCTOCYBaHHsI CydacHMUX
indopwmariitHux TexHoAOriNt Ta cepsiciB, 30kpema cepsiciB Google, B Takux myOAiYHMX IHCTUTYIILIX SIK
3aKAajy OCBITM y Cy4acHMX yMOBax IIaHJeMil Ta BMABAEHHS MOXXAUBOCTeN IX OIiABII IIMPIIIOro
BUKOPUCTaHH:A. 3 ypaxyBaHHSIM JOCAIAKeHHS IIOAO OIiHKM OTPMMaHHS eKOHOMIYHMX BWIOZ Big
BUKOpUCTaHH:A cepBiciB Google, BcTaHOBAEHO, 0 iX H6iABII IIMpIIIe 3aCTOCYBaHHs Y 3aKAaaxX OCBiTH MaTiMe
TakOX mo3utuBHUI edekr. BusHadueHo, 1o BukopucraHus cepsicy "Google" go3Boase Bupirrysatu
pobaemn iHGOpMaIliIHOTO CYIIPOBOAY YIIPaBAIHCBKUX Ta OCBIiTHIX IIpOIleCiB y 3aKaAaai OCBiTH, CITIABHOTO
HpalioBaTy HaJ PisHMMM TUIIaMU JOKYMEHTIB, YHMKHEHH: CIIOTBOpeHHs iHpopMmanil B xoai pobotu Hag
HUMI Pi3HMMM KOpPUCTyBayaMM 3 JOIIOMOTOIO BCTaHOBAEHHs BiAIIOBiIAHOIO PiBHSI AOCTYILy 4O AOKYMEHTY.
Ha ocHOBi mpoBegeHOTO 40CAiAKeHH: 3aIIpOIIOHOBaHO KAacuikysaTu cepsicu Google aas mizeit HayKoBo-
I1eJaroriyHoi poboTy BUKJAaAadiB 3aKAaAiB OCBiTM 3a HAaCTYIIHMMM O3HaKaMI: 3ara/bHi cepBicy; cepBicu 445
caMoopraHisanil Ta HiABUIIEHH: NPOAYKTMBHOCTI; CepBiCU 445 HaBYaABHMX LiAeli; cepBicu A4s HayKOBUX
Liizelt; cepBicu AAs peadisallil KOMepLIMHMX Ta IHIIMX Oiaeit. BcraHnoBaeHO, IO A4S IIiABUIIIEHHS
eeKTUBHOCTI peaiisamii pisHMX Ilidell AOLIIABHO IO€JAHYBaTHM MiX cobolo Google cepsicu pisHOrO
NpU3HAYeHHs1, HallpUKAa/ 3araAbHi, HaB4aAbHi 1 445 IiABUIIIEHHS IPOAYKTUBHOCTI. Tako>K BCTaHOBAEHO, 110
criapHa pobora 3 cepsicamm Google opranizoBaHa Ha BiAMIiHHOMY piBHI, HEODXigHOMY A4 TOTO, OO
IIpalioBaTH i3 40OKyMeHTaMM i1 OIlepaTMBHO OTPUMYBAT! AOCTYII A0 IOTpiObHOI iHpopMallii 3 ypaXyBaHHAM
CyJacHIX yMOB I1aHAeMil. AHaai3s HanpsMKiB pedopMyBaHHJ OCBITM i MOXKAMBOCTEN 3aCTOCYBaHHI
indopMaliliHuX TeXHOAOriiI I dYac ix 3AIFICHEHHs, Ja€ MiACTaBM CTBEPAXKYBaTH, IO BUpIIaABHUM
YMHHUKOM JOCATHEHHSI OCHOBHMX Ilideil pedopmyBaHH:s ocBitu € 1i indopmartmsariis. I 3actocypanHs
CydacHMX iH(QOpMAIiIIHMX TEeXHOAOTiI Ta CepBiCiB CHPUAIOTh MMiABMIIEHHIO CaMOOpraHi3amii Ta
MPOAYKTUMBHOCTI aJAMiHicTpallii 3akaady OCBiTHM, BMKJaJdadiB Ta 3400yBadiB OCBiTH, 3AilICHIOBATU
ONTUMI3allil0 OCBiTHIX Ta yIIpaBAiHCBKMX IIpowueciB. OTpumaHi pe3yAbTaTy IPOBEAEHOTO AOCAiAXKeHHs
BUCTYIIAIOTh OCHOBOIO AA51 HACTYITHMX AOCAiA>KeHb Y YacTUHI OiabIl e(peKTUBHOTO BMKOPVCTaHH: CydacHMX
iHndopMaliiiHIX TeXHOAOTIiI Ta cepBiciB y myOAIYHIX IHCTUTYIIiX Ha IpUKAa4i 3aKAaaiB OCBITH.

Karouosi caoBa: indopmanirzi TexHoaorii, ingopmariiisi cepsicu, my0Oaiuni iHcTuTymii, HaBJaAbHI
3axkaaau, cepsicu Google.
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