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Abstract. The purpose of the article is to describe the state of the art of
cloud-based learning environment formation and current developments of its
design, the main task — analyze of cloud-based learning tools and services use
at the educational institutions in Ukraine, the object — the cloud-based learning
environment, the subject — the cloud-based learning environment of
educational institutions, the main research method is analysis and design.

The current tendencies of cloud computing technologies use as the e-
learning platform of educational institutions in Ukraine are described. The state
of the art of cloud computing services application is revealed. The results of a
survey of cloud-based learning tools and services use at the educational
institutions in Ukraine are presented. The holistic trends of cloud-based
learning environment development are described. The results of holistic
learning modeling are reported. Perspective ways of cloud-based learning
environment development at the educational institutions in Ukraine are
exposed.
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M. II. Iumkina. XMapo opi€HTOBaHe HAaB4YaJIbHEe CcepelOBHILE
OCBITHiX yCTAHOB: IOTOYHMIi CTaH

AHoTanisg. Mema HaHoOro AOCHIIIKEHHS II0JATac B OIKMCI IOTOYHOIO
cTaHy (OpMyBaHHS XMapoO OPi€HTOBAaHOTO HABYAILHOTO CEPEAOBHINA, HOTO
CTaHOBIICHHS Ta IIPOCKTYBAaHHSI, OCHOGHUM 3A60AHHAM € aHaNi3 XMapo
Opi€EHTOBaHHX 3ac00iB HABUAHHS Ta CEPBICIB, SKUMH MOCIYyTOBYIOTHCS B
HaBYAIILHUX 3aKianax YKpaiHH, 06 e€km 00caiodceHHs — XMapo OPi€EHTOBaHE
HaBYaJlbHE CEPENIOBUILE OCBITHIX YCTAHOB, npeodmem — XMapO-Opi€HTOBaHE
HaBYAllbHE CEPEJIOBUIIE, OCHOBHUU MemoO O0CAI0JNHCeHHs — aHami3 Ta
MIPOCKTYBAHHSI.

OnucaHi Cy4acHi TCH/ICHIIIT BUKOPUCTAHHS XMapHUX TEXHOJIOT1H B SIKOCTI
mw1aTGopMu EJIEKTPOHHOTO HaBUaHHS y HaBUAJIBHHUX 3aKiajax YKpaiHu.
Po3kpuTo cyuacHmii cTaH 3acTocyBaHHS XMapHHX cepsiciB. [Ipencramneni
pe3yNbTaTH OMUTYBAHHS CTaHY BHKOPHCTAaHHS XMapo OpPIEHTOBaHHX 3aco0iB
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HaBYaHHS Ta CEPBICIB y HaBUAIILHUX 3aKiajgax YkpaiHi. OmmcaHi TeHIEHIIIT
PO3BUTKY HABYAJLHOTO CEpeZOBUIIA Ha OCHOBI xmapu. [lIpencrarieHi
pe3yibTaTH XOJICTHYHOTO MOJICIIOBAHHS, OMHCAHI TMEPCIEKTHUBHI MIISXH
PO3BUTKY XMapoO OPIEHTOBAHOTO HABUYAILHOTO CEPEJOBHINA y HABYAIBHHUX
3aKiagax YKpaiHi.

Kui0o4oBi cjioBa: enekTpoOHHE HABYAHHS, XMapHI TEXHOJIOTI1; HaBUaIbHE
cepeIoBHUIIIe; BIIKPUTA OCBITA.
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The processes of innovative development of educational space, which is
created within the educational institution, are to account for tendencies of
emerging learning technologies development and improving ICT innovation.
So as to estimate the possible ways of learning environment modernization and
search for new engineering and technical solutions of its organization the
cloud-based trends should be considered [4; 7; 11; 12]. The main focus is on
shifting from a mass introduction of separate software products to integrated
and combined environment supporting distributed network services and cross-
platform tools [7; 5; 12].

1. The current trends of research of cloud-based learning
environment

Cloud computing (CC) is an important trend of open learning technologies
development. It gives new possibilities for an e-learning organization while
changing the entire notion of the e-learning platform [1]. This technology
implementation supposes flexible and adaptive use of resources and services
while the platform itself may be dynamically formed and accessed by the
user [1]. This creates a potential for individualization of the process of
education, formation of personal learning trajectories of students, selection and
use of appropriate technological tools [1; 7].

Unfortunately, the dissemination and use of modern ICT-based techniques
and tools in a learning environment of higher education is characterized by a
number of negative trends [12], including such as:

—deepening the gap between the level of development of modern
information technological platforms of e-learning and current supply of
educational institutions with the facilities and services of information
communication networks;

— deepening the gap between the needs of modern society in improving
the quality of education and outdated technologies to train employees and to
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supply educational services.

Due to the formation of innovative ICT infrastructure of the institution
there is a way to solve some of the aforementioned problems. Cloud computing
technology is to create a high-tech learning environment of the educational
institution, enhancing many accesses to learning resources at different levels
and domains. On this basis, it is possible to combine corporate resources of the
university and other on-line tools, adapted to learner needs, within a united
structure [8; 9]. It would combine the training resources of educational and
industrial projects, covering different levels of training, including training of
both students and pedagogical personnel.

As for the design of the cloud-based learning environment the service
models and a set of instrumentation tools with a system of methodological and
technological support for the learning process development should be created.
But first there is a need to estimate pedagogical benefits of particular ICT, the
possible learning output of its use to make a good decision of the necessary
tools and services. Therefore, the primary research of cloud-based learning
process settings, and the problems of innovative educational technologies
development become a subject of current research.

There is a need to examine CC as a possible e-learning platform for an
educational institution, taking into account some didactic, methodical,
technological, organizational and other use features, to make good decisions as
for its pedagogical benefits and most fruitful trends of use. For this aim, the
Joint laboratory «Cloud Computing in Education» (CCELab) was created on
the basis of Kryvyi Rig National University and Institute of Information
Technologies and Learning Tools of the National Academy of Educational
Sciences of Ukraine in 2012, http://cc.ktu.edu.ua/. The main goal of the
CCELab is methodological and experimental research of emerging e-learning
technologies and exploration of different aspects of cloud computing
application for education and personnel training. The virtual laboratory
CCELab is available at http://www.ccelab.ho.ua to reflect currents state of
research and exchange opinions.

So, main aims of CCELab are:

— coordination of research and development on the problems of using
cloud technology in education, carried out at the Institute of Information
Technologies and Learning Tools of the National Academy of Pedagogical
Sciences of Ukraine, in National University of Kryvyi Rig, other universities
and institutions;

— development, testing, implementation and experimental approve of
cloud cloud-based e-learning platforms, tools and services;

— investigations on cloud-based learning environments modelling and
applications;
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—experimental study of cloud-based e-learning infrastructures for
education and training of professionals;

— research for fundamental, methodical, technological, organizational and
other use features, presupposition of an introduction and perspective ways of
use of cloud technologies in education.

— publication and discuss of results of scientific and experimental study of
the laboratory;

— participation in the organization of international and national scholarly
conferences, seminars and more.

As defined by the National Institute of Standards and Technology USA
(NIST), cloud computing is a model of user-friendly network access to the
general fund of computing resources (such as networks, servers, data files,
software application and services) that can be quickly provided with minimal
managerial effort or interaction with the provider. So, the essence of the
concept of CC is to provide end users with dynamic access to services,
computing resources and applications (including operating systems and ICT
infrastructure) over the Internet [7].

The benefits of cloud computing in the field of e-learning systems
development and use are characterized by the following factors:

— abandon the installation, support and maintenance of licensed software,
which could be ordered as an Internet service;

—the ability to multi-channel updating and use of collections of
educational resources of an organization;

— solving intellectual privacy problems and authorization;

—support of distributed learning processes, due to virtual projects
development;

— reduction of equipment cost while dynamically increasing the hardware
resources such as memory, speed, throughput, etc.;

—support of processes cumbersome calculations and maintain large
volumes of data;

— providing mobility of learning using cloud communication services [9];

— availability of a variety of e-learning systems and resources for many
educational institution.

Due to the development of cloud computing technologies capabilities of
access and functionality of electronic resources has been increased. By this
reason, creating of effective methods of educational resources quality
evaluation will improve the efficiency of their use. So, cloud computing
technology is a promising direction of development of electronic resources uses
giving way to the elaboration of improved methods of multiple accesses to
electronic resources collections and being a uniform methodology of a single
platform, the basis for the development and testing, improvement and
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development of integrated methods for assessing the quality of these resources.

2. State of the Arts of Cloud Computing Technologies Application

To show the state of the arts of cloud based learning environment
development and the rate of cloud-based services use by educational personnel
in Ukraine the survey was made within the framework of the International
internet-seminar «Cloud Computing in Education» held by CCELab in
December, 2012, http://cc.ktu.edu.ua/report.html. At this seminar, there were
127 members from the 54 educational institutions from 22 cities of 18 regions
of Ukraine. As the participants were those, concerned with the problems of CC,
so they were those, being well acquainted with the modern trends of
technological development, and their organizations were well equipped and
oriented for the use of advanced ICT.

To the question: «<How can you characterize the learning environment of
your educational institution?» the responses showed that 48 % of participants
considered it to be a computer oriented (COE), 36 % — to be a computer
integrated (CIE); and 14% — to be personalized, i.e. cloud-based (PE). The
results are presented at Fig. 1. (The entries are excluded).
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Fig. 1. The results of the survey for CC use at the institution of higher
education in Ukraine
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For the question: «For what activity types do you use cloud services?» the
results were the next, (Fig. 2, the entries are not excluding):

— organization of collaborative learning — 50 %;

— learning resources management and delivery — 42 %;

— electronic document processing — 30 %;

— office applications — 24 %;

— learning, professional communities — 28 %;

— web-conferences, webinars — 34 %;

— electronic libraries — 18 %j;

— data retrieving — 13 %.

As it appears from the study, the cloud-based services are widely used in
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educational institutions still its use is not systematic, it is not organized into the
united system, it is not consciously and purposely oriented to pedagogical aims.
So there is a current need for the upgrading of ICT competence of educational
personnel of informatization of education, mainly those engaged with
providing educational systems with emerging ICT, in particular, public
administration employees.
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Fig. 2. Application of cloud-based services at the educational institutions in

Ukraine

3. A Holistic View for Learning Environment Design

While taking the problems of cloud-based environment design, it should
be noted especial importance devoted to holistic trends in its organization.

The idea of holistic learning occurs in relation to personnel training,
concerning to different components and interactions within educational
organization. It may touch upon certain types of activity, collaboration and
resource management processes, engaging the entire organization at all levels,
to occupy different stages of educational development. So, the design of the
learning environment, developed in [6] is to show main components and types
of interactions within the different learning process settings.

The holistic approach is to consider the problems of innovative
development of the area as a whole, encompassing not only the technological
investment projects, but also an introduction of social and organizational
innovation [2; 12]. It supposes education and training of productive forces of
the area in accordance with local priorities, social and technological aims of
development [2]. This requires the combined efforts of both business and
social, scientific and educational institutions to determine the most preferred
ways of development. These processes are implemented through the
corporations and consortia of organizations, which are based on a distributed
network structure of training and professional development [12]. Integration of
educational spaces of educational institutions is realized within educational
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clusters. Clusters are a form of cooperation in the field of science, research and
innovation, when there is an amalgamation of companies and organizations that
are related to the kind of industrial activity [ 12]. Cooperation may take the form
of information exchange; resources sharing, pooling in terms of the processes
of training and employment of personnel.

The cloud based solution is to solve some of the aforementioned problems,
giving tools for unifying corporate resources of the university with other
resources within clusters, providing a holistic solution to services
representation.

The cloud-based learning infrastructure is to support the processes of
holistic learning basing on a model reported in [3]. All the components of a
specialist’s competencies, skills and knowledge are consistently formed within
the main levels of education which corresponds to the National qualification
framework (levels 5-9). Thus the learning environment may occupy several
levels of engineering and technical education on the basis of unite
infrastructure.

4. Analysis and Estimation of Perspective Ways of Development

The important step to wider use and further introduction of new training
approaches should be achieved through modernization and upgrading of ICT
learning environment of educational institutions, developing of the overall
level of e-learning.

Due to the development of cloud computing technologies, functionality
and access to collections of electronic learning resources has significantly
increased. In this regard, cloud computing is a promising direction of
development of electronic resources’ collections, as it allows the creation of a
unified methodology for a single platform, a framework for development and
testing, and for development and elaboration of integrated assessment methods’
quality. This gives added value to available recourses [12].

The social issues will help to increase educational potential of ICT and
add value to the best examples of available training resources due to their
flexible and learner-adaptive access.

The cloud-based learning infrastructure is to give the opportunities:

— to combine the processes of development and use of electronic resources
to support learner competencies;

—to insure holistic approach to professional education and training,
combining both technological and social competences, development of critical
skills of a learner;

—to integrate the processes of training, retraining and advanced training,
at different levels of education by providing access to electronic resources of a
united learning environment;
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—to solve or significantly mitigate the problems of association of
electronic resources of the institution into unite framework;

— to access to the best examples of electronic resources and services to
those units or organizations, where there is no strong ICT support services for
e-learning;

—to provide of invariant access to learning resources within the unified
educational environment, depending on the purpose of study or educational
level of the student, enabling person-oriented approach to learning;

— to make conditions for a higher level of harmonization, standardization
and quality of electronic resources, which may lead to the emergence of the
better examples of learning resources and to more massive use them.

The result of instrumentation for cloud-based learning resources collection
elaboration, and development of cloud-based learning environment of an
educational institution might be used within different learning and
organizational, educational structures.
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