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The article describes the problems of improvemémuality of implementation and use
of e-learning tools which arise in terms of incregsquality and accessibility of education. It is
determined that those issues are closely linkedspecific scientific and methodological
approaches to evaluation of quality, selection aisé of ICT-based tools in view of emergence
of promising information technological platforms tfiese resources implementation and
delivery.
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Introduction

In the context of information society formation thes a problem of training of highly
gualified scientific and production personnel, lgeithe main driving force of economic
development, a catalyst of social processes innsfiee educational and industrial fields.
Particularly difficult and important task is forngnof a person, being capable of productive
activity and having professional and educationahgetencies that would ensure him to solve
personal and professional problems in a societyacterized by intensive development of high
technologies.

In this context, the role of information technoleali support is crucial for all spheres of
education, being a strategic resource for social aoonomic development, providing the
educational system with electronic tools and resesr hardware and software for training
purposes, contributing to general improvement l&fagning.

Modern electronic tools, multimedia resources, rneoand distance learning technologies
being an important part of a learning process mast taken in the context of open education
contributing to the concept of open learning tedbgies [4]. Just such kind of learning
technologies suit best of all for the needs o¥isgl of urgent social, economic, educational and
cultural problems of modern society, including sachimportant one as improving accessibility
and quality of educational services.

However, the rapid growth of new technological astructure, software, information and
communication networks cause the need to analgrel$rand future prospects of educational
context of ICT application in the aspect of improyithe quality of e-learning systems.

There is an important trend of open learning tetdgies development connected to
cloud computing (CC). This technology gives newsgiaifities for e-learning organization while
changing the entire notion of e-learning platfofsh [This technology implementation supposes
flexible and adaptive use of resources and servitele the platform itself may be dynamically
formed and accessed by the user [1, 5]. This gqaitential for individualization of process of
education, formation of personal learning trajeerof a students, selection and use of
appropriate technological tools [5].



There is a need to explore educational benefitsnaérging e-learning technologies and
to investigate how it can impact and improve pedagd effect of e-learning.

The purpose of the articlés to identify trends of e-learning systems depgient and
estimation in the context of new demands and requents posed by information society.

Development of infor mation society and quality of e-learning

In general, the defining feature of e-learning & wf information and communication
resources and technologies as tools of learningg[49]. This requires an environment for
creating and distributing of high-quality software-books, libraries, and portals, resources of
information and communication networks, distancacation services [5]. The current state of
ICT-based learning environment formation is chamared by increased quality of information
resources for educational and academic purposesintroduction of integrated platforms of
access these resources for educational instituindsndividual users [1, 5].

The emergence of new technological platforms aradstprovides qualitatively new
opportunities for delivery and application of edimaal resources, changes the idea of
infrastructure of the learning process and its nmi@tion content. We are talking about such
advanced technologies as cloud computing, adaptfeemation and communications networks,
virtual and mobile learning, etc [1, 3, 7, 8, 11].

Modern ICT tools are appearing to be an instrune¢émpen education and learning [4].
In this respect there are new challenges and gmeaed due to the current stage of information
society development. Innovative educational teabgies and tools should fit some system
pedagogical and information technological requinetsein concern to the current level of
scientific technological progress and main prirespf open education such as mobility of
learners and teachers, equal access to educasgigstams, forming of structure and realization of
educational services [4]. Problems of informat@atof education require complex fundamental
research of the processes of creating and applicati ICT tools with respect to e-learning
systems quality increase.

Among the main aims which arise in the contextrdbimation society development
there are forming of XXI century learners competsn@mong them different authors pose such
as technological skills: informational literacy, dne literacy, ICT literacy; social skills: overall
cultural literacy, flexibility and adaptability, ¢in level knowledge and mental skills,
communication and collaboration [2]. These compae=are so important due to the tendencies
of high connectivity and speed of social processapid increase of amount of available
information [2].

The competencies of a learner are the point ofrta@ concern due to the statements of
competence approach [3, 4] being methodologicaklEshe learning systems development in
the framework of the modern educational paradigragqufal access to qualitative education. Due
to this approach quality of education may be asskss the terms of competencies which are
taken as a result of learning. If to take formirigmain learner competencies as a purpose aspect
of the pedagogical systems organization, it apptwas just the appropriate tools of learning
should be projected and delivered so as to aclaevetter effect of learning. In the context of
information society development ICT based tools nh&ythe most efficient and powerful
instrument of educational systems structure. Sol@k tools may be the most appropriate
component so as to tackle main trends of e-learsiyglems development which influence
quality of education most closely. These trendsceamto increase of the quality of e-learning
systems and accessibility of e-learning [4]. Thas® aspects should be the basis of current
demands for educational systems development dtleetorealization in the age of information
society.

Quiality of e-learning, and the quality of educational s#¥ provided through e-learning
systems covers a lot of indicators to be evaluatbd: content of education and training



materials; the level of related hardware and sol#wadequate means and mechanisms for
evaluation of knowledge, processes and resultswtaional activities; the state of logistics; the
level of the educational process management; levelCT competencies of students and
teachers, their readiness to use technology.

The subject of much research is an issue of commwuation of its learning results.
Assessment technology concerns many aspects dfagleclearning environment. Among the
difficulties that arise while e-assessment impletimgp there are the problems of the risk of
hardware failure, the high cost of powerful serweith a significant number of customers, need
for students and teachers to master the assessmsanblogy and others [9]. Theses factors are
also depended on the technological platform choice.

The quality of training materials is a separatebfgm. It supposes various kinds of
requirements for maintenance, management, inter&aggneering, ergonomics and others.
These questions are important due to permanentoiweprent of computer technology.
Development and implementation of learning materiahd resources require experimental
studies, development of methodology and methodssfssment.

In particular, the problem of defining psycho-peaigigal, didactic parameters evaluating
the quality of educational resources continuesetodtevant. Many authors (S. Sanz-Santamaria,
J. A. Vadillo Zorita, J. Gutiérrez Serrano, N. Bga, M. AL-Smadi, Ch. Guetl, D. Helic [10])
agree that although the standards in the spheeel@drning have been developed to identify
ways of teaching with learning objects, it rathaxilitate the search in this direction, than facing
solution. Existing educational facilities specitioas aimed at the ability to share various pieces
of content by different management systems trainBegarch for a pedagogical approach being
behind the learning objects is to be continued.

Accessibility, access of e-learning, widening participation isvnoonsidered in two
aspects. The notion of access to education ispirged, first, as “the nature and extent of the
provision available at a particular time”. Anothmation comprises such factors as wealth, social
class, sex, age, ethnicity, and physical and maiiaty which influence access [0,132].

Among the important factors that hinder e-learninge, are such as having the
appropriate hardware, software and necessary ssiite Internet, including broadband access,
with sufficient speed connection and others. Jastglatform is relevant while planning and
projecting realization of e-learning process. Ivegi the opportunity for dynamic access to
hardware and software resources, their systemiatizahd optimization of their use.

We must also consider the availability of relevarformation and learning resources,
whether it is possible and convenient to find agléd the material to use [12].

There is also another dimension of access to edugatoncerning restrictions in time
and space. This contradiction is solved in some bythe use of mobile technologies and
distributed learning which is now in progress [12].

All these questions are valuable while considearaipoice of e-learning platform.

Current demandsfor ICT learning tools development and or ganization

The current trend is in wide diversity and comptgxif modern e-learning systems. This
gives the opportunity for more integration, concatidon and choice.

Among the reasons that prevent more intensive nmétion technologies penetration is
not only lack the required number of computersdivare, software. Among the main problems
is how to use these hardware and software and boimprove the learning process under
computer support. This requires determination efttends of ICT learning tools development,



analysis of advanced domestic and foreign expegieitentification of the best examples of
software, investigation of ways of selection oftaer resources and e-learning systems.

There is a need to explore benefit of developmadtapplication of e-learning platform
for increasing access to e-learning and qualityes¥ices, delivery replenishment and use of best
types of resources due to the principles of fldikjband openness of education.

So in order to be able to make balanced decisiegarding selection and appropriate use
of this or that information technological platforamd learning resources for its content, the
problem of evaluating the quality of ICT resoureesl tools are highlighted [10]. The quality of
products is especially significant in this contewthen the tools and platforms to provide
educational resources are intensively elaboratbdnging forms and methods of learning
environment organization and management of e-legrsystems.

What tools and techniques are to be applied fopeding learning activities so as to
achieve the best results and to form main typekeardner competencies? The answer to this
question depends on the content of e-learningherést ways of e-learning systems estimation,
choice and use and on technologies of their delidérsupposes various kinds of requirements
for maintenance, management, interface engineeznggnomics and others which are posed for
e-learning systems organization on the basis ofging platforms and in particular on the basis
of cloud computing.

There are several indicators concerning various@sf e-learning systems application
in the context of current demands of open learnmgbility, creativity, flexibility of learning
aiming at professional development .of a person.

One important indicator is connectedadaptability of elearning systems. This factor
touches upon the development of rather speciabpelddifferentiated teaching systems based on
modelling and tracking individual trajectories afident progress, knowledge level, and further
development [6]. In this regard, the adaptive tedbgies, taking into account peculiarities of the
individual student progress are used. Adaptabiitgsupposes adjustment, coordination of
training, regarding pace of training, diagnosisachieved level of mastery of the material,
broading range of various facilities for learnisgjtability for a larger contingent of users.

Building adaptive model of student for monitoringrgonal characteristics such as the
level of knowledge, individual data, current resulind technology to track individual student's
trajectory is quite complicated mathematical andthodical problem [6, 9]. Knowledge
curriculum includes some form of formalized repreagon of a totality of knowledge in a
subject area being studied. Therefore, the devedoprof such type of systems, mainly with
elements of artificial intelligence is rather laloas and presupposes processing of large amount
of data. Increasing adaptability is one of thedreaf e-learning system development which may
be resolved with the using of appropriate toolsides materials, resources and services may be
delivered by the demand and preference of the lisielg dynamically adapted to the learner
educational landscape and competency.

In this respect the next indicator concerns topitublem ofintegrity of e-learning which
is highly connected to standardization of techn@®@nd resources to manage e-learning. This
problem arises due to formation of an open leareimgronment that provides flexible access to
educational resources, choice and variation of ,pemetent, temporal and spatial boundaries of
training depending on learner needs [4]. There tisndency of coordination and unification of
standards for learning materials, developed byowariorganizations such as IEEE, IMS,
ISO/IEC JTC1l SC36 and others, as well as harmaaizabf national standards with
international ones. In this respect, approachev#tuation of information technology and ways
of their selection and use get further developneanthe current stage of open e-learning systems
formation.

Another indicator concerns to wide scalteractivity of ICT tools. Actually, modern ICT
tools aimed to support teacher activity for contsbh learning process in virtual computer class
[7]. There are such forms of learning which suppfmsening groups, communities or classes



communicating in virtual on-line mode. To manage l&arning activity there are functions for
collaborative access to educational content fogtioep of learners, the teacher is able to browse
all computers of a group, to concentrate attentbtearners giving pauses and massages, to
switch on and off some learners, to spread files r@fierences among the target group, give
messages to certain students. The students alsappal to attention of a teacher while asking,
remarking, speaking out and so on.

Next indicator applies to considerationsaffetyof educational environment and concerns
to minimal risks and increasing benefits of usimgnputer technology in education aiming at
development of intellectual activity of a learném this respect, some ergonomic and design
factors, psychological and educational requiremémtsducational software and hardware are
taking into consideration due to the rapid upgraideomputer equipment.

The promising approach is to deal the problems-lglaening systems development in
perspective of advanced technologies giving therapmte basis for these systems
investigation, elaboration and use.

There are several trends to use cloud computingntdogy as e-learning platform in
which computer resources and facilities are avhaladbthe user as a Web service.

Trends of cloud computing technology application for e-learning resources management
and estimation

Cloud computing (CC) is a data processing techrnpoiogvhich computer resources and
facilities are available to the user as a Web servAs defined by the National Institute of
Standards and Technology USA (NIST), cloud compguisha model of user-friendly network
access to a common fund of computing resource$ @sioetworks, servers, data files, software
application and services) that can be quickly ptedi with minimal managerial effort or
interaction with the provider.

Thus, the essence of the concept of CC is to peogitl users with dynamic access to
services, computing resources and applicationslu@imy operating systems and ICT
infrastructure) over the Internet [1, 4].

So as to examin€C as e-learning platform, it is necessary to take mccount some
didactic, methodical, technological, organizatioaatl other application aspects, presupposition
of an introduction and perspective ways of use.

Thus the advantages of cloud computing in the fdld-learning systems estimation and
use are characterized by the following factors3[15, 7]:

- simplifying the installation, support and mairdece of licensed software, which could
be ordered as an Internet service, possibility e different types of software that can be
compared, chosen, investigated;

- the ability to multi-channel updating of collexts of educational resources and
organization of multiple access due to solving sécproblems and authorization in the uniform
way and due to simplified licensing scheme;

- support of distributed learning processes, duevittual projects development, for
example, by a team of programmers who all have sscte a particular environment and
program code, devices or laboratories and othdities;

- reduction of equipment cost while dynamicallyreasing the hardware resources such
as memory, speed, throughput, etc.;

- improving e-learning organization through suppat processes cumbersome
calculations and maintain large volumes of dataaiobd from students, through special cloud
applications;



- providing mobility of learning using cloud commaation services such as email, IP-
telephony, instant messaging, teleconferencingodimets;

- availability of variety of e-learning systems amdsources collection for many
educational institution on the basis of the integpigplatform

Distant learning is a current trend of e-learninygtems development which now is
penetrating into school education. An important sét problems concerning e-learning
organization is associated with providing of counsgnagement. An essential feature of cloud
technology is in possibility of creating a singlefrastructure of parallel and distributed
computing and development, and integration of systand resources of various types on this
basis. This allows using cloud computing in relatto various aspects of e-learning resources
management and estimation.

Aims and objectives of distance courses managerhamé been changed with the
influence of emerging technologies, in particuld®.here are new features and management
capabilities which were not available previouslpdanew forms of estimation of e-learning
resources appearing on this basis [7].

Management of acces® e-learning highlights security of informatiomda license
application considerations, because in the learpiogess it might be helpful to use Internet
resources, search services thus submission of golh@lamaterials becomes rather laborious. In
addition, the problem of organizing and coordingtatcess to a large number of students and a
large number of resources rises when it is necg$saronsider their interaction with the service
provider, with the teacher, and among each othB}. [Ihese functions may be realized by
means of CC integrated platform. There are new $oofiresources control which suppose their
classification and integration on the basis of samethodological framework which may be
based on some estimation approaches.

Content managemertdf learning courses is related to systematizatibrihe training
materials, partitioning it into portions. Variousasch services and diagnostic resources may be
used. Application of cloud computing makes it pbksito store large collections of learning
resources, data and services in a structured waniich them on unite basis and provide a
multiply access through technology "software awiset [8]. Library of educational materials
may be available for a variety of e-learning systemprovided centrally to several educational
institutions [11]. By means of cloud computing & possible to simplify management of
collective resources use, remote access for meltiper selection, providing the necessary tools
at some point of the training process. Students os®y some kind of resources assessment
presupposed by the system while choosing necetsasy

Management of learning activityovers the following functions: search for the
regularities in data obtained from students; sefocpatterns in data on study styles and models
of individual student knowledge to determine thextnsteps, skills and knowledge to be
mastered; visualization of the analytical findirtgscourse managers to give the opportunity to
provide and improve the learning process, to adjustresults [15]. This requires processing
large amounts of data coming from students, whicladhieved by means of "platform as a
service”. This technology may be used to improve&a daocessing on the unite basis and to
deliver some resources estimation procedure benigpdded into the learning process.

Here there are emerging forms of learning orgaimahat are to provide online virtual
lessons, management of joint control of equipmeért distance, joint projects, communication
in virtual mode. Testing technologies based on @0 anay be used in this case, being a
promising way to estimate resources quality.

Management of hardware resourcemy require empowering of hardware capabilities
such as memory, speed, etc. "Infrastructure asvece&may be used for this purpose [14].



Communication managememiay be based on cloud computing standardizedce=so
be used for e-mail, chat and forums, conferencessaminars organization, conducted by the
resources stored on remote media [14].

Due to development of cloud computing technologepabilities of access and
functionality of electronic resources has beeneased. By this reason, creating of effective
methods of educational resources quality evaluatvdhimprove the efficiency of their use.
Thus, cloud computing technology is a promisingection of development of electronic
resources application giving the way to elaboratbmimproved methods of multiple accesses to
electronic resources collections and being a umiforethodology of a single platform, the basis
for development and testing, improvement and deweént of integrated methods for assessing
the quality of these resources.

There are several indicators of e-learning systdeglopment of information society
age that seem to be considerably tackled on this ba€loud computing contributing to such
factors as increase of accessibility and qualitg-tdarning. Thus this is a promising direction of
improvement of e-learning systems organization Wwhvaits for further exploration by means of
certain precise technigues of measurement.

One of the main reasons causing the level of qualitiCT education is the need of
appropriate theoretical basis of e-learning evalgato be developed. It requires system
research, optimization and parameterization of t@dls quality evaluation criteria, elaboration
of methods of complex quality assessment determiaimd testing of effective techniques of
mapping of learning tools and technologies to safjective psychological and pedagogical
requirements for their quality. Thus the platforfrcloud computing appears to be a basis for e-
learning quality improvement while giving new meotsans of quality providing and control.
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IIPOBJIEMH OLIIHIOBAHHA AKOCTI 3ACObBIB IKT HABYAJ/IBHOI O
IIPU3HAYEHHA B KOHTEKCTI ®OPMYBAHHS IH®OPMAILIIHHOI' O
CYCIIUIBCTBA

Y cmammi eucsimneno npobremu noninuieHHs e@exmueHocmi 8NPOBAONCeHHs i
suxkopucmanns 3acobie IKT HasyanvHo2o npusHaueHHs, AKI HOCMAOMb 32I0HO 3 YLNAMU
niosuweHHaAM sakocmi i docmynnocmi ocgimu. Iloxkazano, wo Oaui nuManHs MiCHO 08’ A3aHi 3i
cneyu@ivHumMy  MemoOoNo2iUHUMY  nIOXo0amMu 00  OYIHIOBAHHA  AKOocmi, 8i0bopy ma
sukopucmants 3acobie ma pecypcié IKT-nasuanns, wo 6UHUKAIOMb Y KOHMEKCMI PO36UMKY
NepCneKmMusHUx IHPOPMAYiliHO-MEXHONIO2IUHUX NAAM@POPM NOOAHHSA MA NOCMAYAHHA YUX
pecypcis.

Keywords: information society, competence, ICT learning $pelvaluation, demands

IIPOBJIEMBI OIEHUBAHHUA KAYECTBA UKT CPE/[CTB YYEBHOI O
HA3HAYEHHA B KOHTEKCTE ®OPMHUPOBAHUA
HHOOPMAIIHOHHOI O OBIIIECTBA

B cmamve oceewenvl npobnemvr nogviwienusi 3pgexmuenocmu  6HeOpeHus U
ucnonvzoganusi UKT yuebHoco naznavenus, 6 COOmeemcmsuu ¢ Yyeramu YayuueHus Kaiecmsea u
oocmynHocmu  obpasoeanus. Iloxazano, umo OaHHble BONPOCHL MECHO CBA3AHbL  CO
cneyuguueckumMu MemoooI02UYeCKUMU NoOXo0amMu K OYeHUBaHuro  Kaiecmeda, omoopy u
ucnonv308anuto cpedcme u pecypcog HKT-o6yuenusi, Kkomopuvle 603HUKAIOM 6 KOHMeKcme
pazeumus NepcneKmusHuIX UHDOPMAYUOHHO-MEXHOLO0SUYECKUX NAAMBOpM npedoCcmasieHus u
NO00EPIHCKU IMUX PECYPCO8.

Knrwoueswie cnoea. ungopmayuonnoe obwecmeo, komnemenmuocms, UKT cpedcmea
YueOHO20 HA3HAYEeHUs!, OYeHUBAHUE, MPedOBanUs
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