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Application of advanced information and communication technologies (ICT) allows not only to
improve the quality of education process but provides the teachers with completely new forms and
possibilities of knowledge representation not possible when traditional methods of teaching are used.
Nowadays, online learning is considered to be the most striking example of providing convergence
of traditional and new potential methods of organizing educational process. Learning Management
System (LMS) is considered to act as a specific platform online learning is based upon providing the
possibilities for e-learning resources creation, adapted for online learning, integration of advanced
forms of content presentation, interactive work, and educational content consolidation together with
software related. The most effective way to organize LMS support in the current context is cloud
computing application. The LMS is realized as cloud server providing the ability to scale the system
depending on the increased number of users, centralized content storage and management. Access
to the LMS can be made anywhere in the world, at any time, this allowing for easy development of
individual educational curricula, thereby increasing the quality of education. In this respect, the LMS
system is very convenient for teachers’ collaboration work within on-line learning process when they
work with different institution and in different places.

Cloud computing is undoubtedly a noteworthy approach to the organization of online learning,
possessing a number of important advantages. This approach appears to have a potentially large
scope of application.
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Introduction

Requirements for educational programs
realization conditions listed in the third generation
of Russian Federal State Educational Standards
(FSES 3+) of higher education underline the
necessity to apply e-learning and distance
learning technologies, these being an integral
part of educational process: “During his/her
standard period of education every student should
gain an individual and unlimited access to all e-
library systems and e-learning environment of
an educational institution... from any point with
access to Internet, both inside the organization,
and out”( Russian Federal State Educational
Standards of the third generation (FSES 3+). Item
VIIL, 2015).

Characteristic Features
of Online Learning

At present realization of the conditions
set forth is possible only through advanced
information and communication technologies
(ICT) application. What is more important, from
our point of view, their usage offers completely
new forms and possibilities to represent
knowledge which cannot be implemented with
traditional methods of teaching (Internet-portal:
E-learning.ru.)

For example, lectures representation on
the Internet gives the possibility to users to get
educational materials with all the changes made;
video podcasts technology application makes
it possible to view lectures and performances
both live and recorded; computer tests serve as
an efficient students’ knowledge evaluation tool.
Application of the ICT in higher education is not
limited to the examples mentioned, of course;
the usage of new information technologies in
e-learning environment is much more versatile,
being implemented in online learning.

Online learning is considered to be a

specific form of educational process, which can

be determined by a number of characteristic
features:

1. Presentation of educational content
in digital form. It is important to mention that
representation of educational resources in digital
form does not simply mean mechanical digitization
of educational materials (e.g., scanning paper
books), but preparation of specially developed
resources implying the presence of hyperlinks,
full text search capabilities, interactive elements
usage etc. Digital forms of educational materials
really increase their usability, and result in
students’ capability to consume information more
efficiently. In fact, these educational resources as
e-learning ones are the main type of content used
in online learning.

2. Information and communication
technologies application to gain access to
educational content, this being a key aspect of
online learning. Online learning assumes easy
Internet access to get educational and auxiliary
materials available on 24/7 anywhere in the
world. In other words, accessible online learning
content should be created using common means
of information representation (Web-browser,
Flash players, etc.) (Oliver, 2010). Actually, the
same technologies are used to access content,
this work with educational resources on the
Internet being both local (i.e. in the computer lab
or university network) and remote. Educational
content is assumed to be created specifically for
the use in the model under operation.

3. Contentadaptation to modernmethods of
obtaining information. To improve the efficiency
level of information consumption by students,
e-learning content should correspond as much
as possible to up-to-date information obtaining
means modern Internet user has got accustomed
to. One should focus on mobile devices support,
this being the dominant Internet resources access
content

method nowadays. Another typical

adaptation example is its integration with popular
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social networks and services, thus allowing
for taking full advantage of their potential to
implement the tasks of modern education.

4. Interaction forms with users, based on
Internet servers their clients got accustomed to.
The process of online learning requires interactive
work with students based on Internet users’
interaction methods familiar to them. Such forms
of collaboration cover webinars, virtual discussion
platforms, online conferences, chat rooms and
other means of Internet users’ interactions, IP-
telephony and unified communications systems
being among other things, thus allowing internet
users to participate in online conference being
connected to it using a stationary (landline)
telephone.

In authors’ opinion, online learning is
considered to be the most striking example
of effective and comprehensive use of new
information and communication and e-learning
technologies providing convergence of traditional
and new potential methods of organizing

educational process.

Learning Management System (LMS) —
the Basis for the Organization
of Online Learning

Organization of online learning to support
to the full the possibilities provided by the
above mentioned features, requires using a
specific platform, supporting all the functions
necessary to work with content and services, a
Learning Management System (LMS) acting as a
platform of the kind possessing the key features
as follows:

1. Quick and easy creation of educational
content adapted to online learning requirements,
i.e. e-learning resources creation and editing. It
should be emphasized that e-learning resources can
be created with the help of the tools the Learning
Management System is empowered with, thus

facilitating e-learning resources development

process, however, no special skills are needed to
implement the task. Another significant feature
of the LMS is supporting popular formats of
e-learning resources, thus allowing to import
educational materials developed in other systems
or bought from other providers into the system
applied.

2. Integration of modern forms of content
representation and users’ interaction into
educational process, those covering webinars,
virtual  discussion platforms, multimedia
learning applications, video conferences, etc.
As a rule, typical LMS structure comprises the
tools necessary to deploy and flexibly adjust
corresponding services if required (Gebhard,
Shin, & Seger, 2011).

3. Providing students with Internet access
to educational content through a variety of
devices (PCs, laptops, tablets, smartphones,
etc.), the task of the LMS in this context
being an adaptive content presentation. This
feature makes it possible to efficiently stream
educational content to devices of different
classes basing on their characteristics, i.e.
special content layout for mobile devices, whose
screens are not able to show the amount of
information equal to that on desktop monitors
to the full. Such function of the LMS as instant
content conversion depending on the device
used is considered to be very important while
playing video for instance.

4. Consolidation of educational content
and related software to facilitate its storage,
management and provide administration tasks.
LMS

appropriate infrastructure support availability.

Classical outline demands for
Servers and data storage devices providing
system’s deployment and content storage together
with communication devices connecting the LMS
to local and global networks, thus, providing
users with Internet access, are the first in the rank

of importance.
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Fig. 1. Classical LMS Outline for an Institution of Higher Education (The drawing is created by D.A. Makarov)

In fact, the LMS undertakes managing
educational content on basic level, maintenance
of corresponding databases, user access rights
differentiation, assigning rights to different
categories of users, data backup, and similar
practical tasks.

The approach considered possesses a
number of indisputable advantages, for example,
the possibility to use computing capabilities
of an institution of higher education and its
network infrastructure to implement the tasks
of organization of online learning. Besides,
workflow of the kind facilitates significantly
e-learning resources storage and management.
In addition, it provides the possibility to block
data trespass, this being of special importance
in case different original courses or copyrighted
material is provided by an institution at a fee-
paying basis.

However, it should be noted that institution-
based deployment of the LMS to realize online
learning comes with substantial expenditures
covering LMS software acquisition, its
maintenance, as well as building supporting

infrastructure in case it was missing during the

period of the LMS deployment, well-qualified
IT staff able to provide technical support and
management of the LMS though not directly
involved in educational content creation being a
separate problem.

One has to recognize advantages and
disadvantages of institution-based deployment
of the LMS to realize online learning related to
financial costs and organizational efforts. In this
connection, alternative methods used to organize
online learning allowing to eliminate or at least
compensate shortcomings of the classical outline
of the LMS deployment, seem to possess a
significant potential.

Cloud Computing Application
in the LMS Realization

From the authors’ point of view, the most
effective way to organize LMS support in the
current context is its deployment basing on cloud
computing facilities.

Cloud computing is the most modern
and advanced way of working with various
information resources and services, based on
“cloud”

the information stored in a service
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Fig. 2. LMS Operation in the “Cloud” (The drawing is created by D.A. Makarov)

supplied by appropriate cloud service provider
(Chang & Wills, 2013). From the point of view
of information resources consumer it means
that a host provider supplies storage space on its
server to client’s educational content or necessary
information and services, which can be accessed
anytime, anywhere in the world using any
supported device (Singh, Harun & Fareed, 2013),
cloud service provider being responsible for
safety of the data stored in the cloud, information
protection from data trespass, and providing
secure and reliable access to information stored
regardless of any failures to happen. As a rule,
business model determining the activities of
cloud service providers is realized basing on
the Service Level Agreement (SLA). Within its
frames the user is supplied with adequate set of
services, and a number of functions required,
depending on cloud rent payment amounts (for
example, additional computing capabilities are

provided at extra charge). Cloud computing

helps end-users stop keeping and maintaining
infrastructure of their own, buying or leasing
storage capacity from the providers instead.

Inthiscontext, LMSsystems’ implementation
in higher education as a cloud service allows to
achieve a number of important advantages as
follows:

1. The ability to scale the system depending
on the increased number of users providing
centralized storage and management of content at
the same time. In other words, even if new online
courses have been developed and the number of
students has increased, still there is no need to
modernize IT infrastructure of an institution or
expand its computing capabilities as they can
be easily bought or leased from a cloud service
provider of the LMS (Aaron & Roche, 2012). In
our opinion, system’s possibility to adequately
cope with rapid growth in students’ number is
of great importance since the possibilities of the

cloud service provider of the LMS to expand its
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services can easily exceed those of a separate
institution of higher education. In this case, a
significant growth in students’ number will not
come with online learning servers disruption or
lowering the quality of service.

2. Access to the LMS can be made anywhere
in the world at any time convenient for the
customer, and using any supported device, this
allowing for easy development of individual
educational curricula, thereby increasing the
quality of education. In this respect, the fact
that all the necessary steps to provide round-
the-clock access to the system, support of
new devices, and technologies together with
different types of information interaction are
supplied by cloud service provider, thus letting
the institution of higher education cut the
services of their own.

3. The cloud-based organization of the LMS
allows teachers to distribute their work, in case
they are at some distance from their audience or
each other implementing the projects of common
interest in different educational institutions.
It is not only the possibility for teachers to
work with students in-situ that matters but also
availability of necessary cloud service LMS tools
for collaboration work, allowing, for example, to
create ad hoc teams to develop educational content
together, exchange information and materials,
conduct discussions in various forms of online
communication, etc. In this respect, cloud service
of LMS is valuable, this system being convenient
for teachers’ rather than students’ collaboration
work in on-line learning.

4. FEducational content storage in the
“cloud” improves the reliability and fail-safe
features of the LMS, no matter how paradoxical
it may seem. In view of the fact that cloud service
providers pay special attention to user’s data
storage reliability, data backup strategies and
datarecovery if failed, and have a distributed data

storage network, the risk of data losing by cloud

service provider is minimal and is much lower
than data losing risk by the institution where the
LMS is located. Of particular importance is the
fact that, due to cloud computing features access
to information is available simultaneously at
multiple sites, and in case of access failure to one
of them, the user is automatically switched to
the another one not disrupting the service. In the
situation when access is denied to the institution-
based LMS, its servers and/or servers group,
where the LMS is deployed, it can totally break
all services online learning is based on for all the
users simultaneously. One more important detail
is user‘s privacy as educational content stored
in the cloud is physically located at the sites of
the cloud service provider and is potentially
exposed to unauthorized access. However,
cloud service provider use different security
and access partition control tools allowing to
effectively resist data trespass attempts to gain
access to users’ content, provider’s responsibility
level is regulated by terms of consequent user
agreement.
The

Google Inc. serve as a good example of cloud

following services provided by
computing to be introduced into educational
process of institutions of higher education (32
Innovative Online Tools to Use in 2015): Google
Clever streamlines the process of logging
into educational apps; Google Schoology is a
learning management system to facilitate the
creation of class rosters, curricula, and calendars;
Google Groups is a service providing unlimited
opportunities to work together on documents
creation, editing and publication; Google Talk is a
web client that provides real-life communication
on the Internet; Google instaGrok is a search
engine that generates a web of related videos,
images, articles, and terms based on a student’s
query; Google Khan Academy contains a series
of videos that emphasizes self-paced, interactive

learning with a large number of online lessons
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across a variety of subjects; Google Duolingo
is a language-learning app and website that
features comprehensive guides for nine of the
most commonly taught languages; Coursera
works with world-renowned universities to give
users access to free online courses; Google
Plotly provides a user-friendly platform in which
graphs can be created and shared in a Web-
based format; Google Prezi allows you to make
...interactive presentations and collaborate
on projects in real time. It ... gives users new
data-presentation methods; Google StudyBlue
is a popular online studying platform; Google
panOpen provides a platform for easily accessing
and evaluating high-quality open educational
resources (OERs), ... a textbook, an assessment,
a collection of course materials, or even an
entire course.

Obvious advantages of the above mentioned
examples of cloud computing to be introduced
into educational process are as follows:

1. Availability — all of the Google services
mentioned provide customers with educational
content free of charge;

2. Interactivity — with cloud computing
used in educational process it is possible to get
feedback from customers (students), and provide
interrelations between teachers, e-learning
resources, and students (Dararat Khampusaen,
2014);

3. Complementary — cloud computing can
address all elements of educational process. They
can be used both in educational process directly
in the classroom, and in extracurricular work.
Besides, it provides different means of students’
evaluation methods (Groux, 2012);

4. Demonstrativeness — cloud services
listed above provide both teachers and students
with to demos,

instant access making it

possible to provide presentations resulting
from both individual and collaborative work
implementation;

5. Mobility — cloud computing users are
not bound to desktops, because, firstly, there
is no need to provide continuous operation of
PCs, tablets, mobile phones and similar devices
to realize cloud computing functions; and,
secondly, even if e-learning consumers live
in different parts of the world, it is possible to
effectively integrate their efforts to work on
projects of common interests, realize distance
learning, set forth and implement the tasks
(Stein, Ware, Laboy, & Schaffer, 2013). Cloud
computing access is provided through any
desktop computer or mobile device getting

Internet access.

Conclusion

To summarize the above said, it is fair
to say that cloud computing is undoubtedly
a noteworthy approach to the organization
of online learning, possessing a number of
important advantages (Schubert, Jeffery &
Neidecker-Lutz, 2010). This approach appears
to have a potentially large scope of application
in terms of both online learning efficiency and
improving educational process quality as a
whole. It meets to the full modern trends, goals
and objectives declared in the third generation
of Russian Federal State Educational Standards
(FSES 3+) of higher education. However, it
should be noted that though cloud computing
is not considered to be absolutely innovative
educational technology, nevertheless, it provides
an extremely convenient additional tool to
organize educational process. The novelty effect
brought in modern educational technology,

corresponds to the demands of modernity.
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K Bonpocy o npumMeHeHNH 00JIaYHBIX TEXHOJIOTHH
JJISL OPraHM3AlUM OHJIAH-00y YeHUA
B CHCTeMe BbICILIEr0 00pa30BaHMs
T.b. Makaposa, /[.A. Makapos

3abaiikanvckuii 20cy0apcmeen bl YHUSEpCUmem
Poccus, 672039, Yuma, yn. Anexcanopo-3asodckas, 30

Ilpumenenue coepemennblx UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHOA02UNl He MONbKO
N0360JI51em 3HAYUMETbHO NOBLICUMb KAYECME0 YUeOH020 Npoyecca, HO U 0becneyugaen co8epulenHo
HOB8ble BO3MOJNCHOCMU U (OPMbI NPEeOCMABIenUss 3HAHUU, HeOOCMUdICUMble NPU MPAOUYUOHHBIX
Mmemooax 0byuenus. Ha cecoonswnuil Oenv onnaiin-obyuenue a6niemcs Hauboee spKkum npumepom
npuMeHeHusi No00OH020 noo0Xo0a, obecneuueas nNpu MOM KOHEEPSEHYUN) MPAOUYUOHHBIX U
NepCneKmuBHbIX Memoo08 OpeaHUu3ayul 00YUEHUS.

Inamgopmotui, nocpedcmeom Komopoiu ocywecmsisiemcs OHLAUH-00yUeHue, ABNAEeMC cucmema
noooepoicku  06yuenus (LMS — Learning Management System), komopas npedocmasisem
HEobX00UuMble O3MONICHOCMU NO CO30AHUIO 0OPA308AMENbHOZ0 KOHMEHMA, a0anmuposanHo2o Os
OHAAUH-00YYeHUsL, UHMe2PaYUU 8 Y4eOHbIll NPOYeCcc COBPEMEHHbIX POPM NPedCmasieHUss KOHMeHMA
U 83aUMOOEUCMEUs CO CAYWAMENAMU, d MAKICe KOHCOTUOAYUIO 00pA308aMENbHOZO0 KOHMEHMA U
CBA3AHHO20 C HUM NPOZPAMMHO20 0OecneyeHus..

B cospemennvix peanusx naubonee nepcneKmusHbiM CnOCOOOM OP2AHUZAYUU CUCTIEMbL NOOOEPICKU
obyuenus LMS saensemcs npumenenue ooraunvix pewienui. B amom ciyuae cucmema LMS peanuzyemces
6 6UOe MAK HA3bIBAEMO20 00IAYHO20 Cepsucd, Ymo obecneuugaem psaod NpeumMyujecms, 6 nepeyro
ouepedb — GO3MOINCHOCL MACUIMAOUPOBANUS CUCTNEMbl C YBETUYEHUEeM HUCia Nob3ogamenetl
€ YeHmpanu308aHHblM XpaHenuem U YNpasieHuemM KOHMeHmom 8 mo gce camoe gpems. [locmyn x
cucmeme MOdAuCem 6 IMOM CyHae Npou3soOUmMbCs U3 1000U MouKu mupa 6 noboe y0obHoe epems,
YUMo NO3605€m JIe2KO BbICIPAusams UHOUBUOYATbHLIE 00paA308amMeNbHble MPAEKMopuu 0
00y4aoOwuxcsl, NOBbIUASL MeM CAMbIM Kauecmeo obyuenus. Baocnvim paxmopom aeisemcs maxoice
U BO3MOICHOCMb pacnpedeienHoti pabomul npenooagamenell, HaAnpumep nPU Ux 2eozpapuuecKou
yoaneHHoCmu.

besycnosno, npumenenue mexnonozuti obnaunvix eviuucienuil (cloud computing) npedcmasnsem
060Ul uHmepecHoe U OYeHb NEPCHEeKMUGHOe HANPAGIeHUe NpU OpP2AHUAYUU OHAAUH-00YYeHUs,
obradarouyee psooM YHUKALIbHLIX NPEeUMYUjecms.

Knrouesvie cnosa: ownnatin-odyuenue, obaaunvie MeXHONO2UU, CUCHEMA ROOOEPHCKU OOVUeHUs],
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLE MEXHOA02UL, NPedCmagNeHue 00PaA308ameIbH020 KOHMEHMA.

Cmamus nanucana npu Qurarcosol nodoepicke epanma npoepammer TEMITYC IV Eeponetickozo
Corosza (npoexm «Co3z0anue cemu YHUBEPCUMEMCKUX AZbIKOGbIX YEHMPOE OJisl NPOPeCCUOHANbHO2O

U TUYHOCIMHO20 PA36UMUSA YeN08eKd 8 PAMKAX NAPadusMvl «00paA306aHue 6 meyeHue 6cell HCUHUY,
No 544283-TEMPUS-1-2013-1-ES-TEMPUS-JPHES).

Hayunas cneyuanvrnocms: 13.00.00 — nedoazozuuecxkue Hayku.




