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Abstract. Recent years demonstrate significant transformations in the field of education. The
reply to the challenges of globalization and modern information society is implementation of
lifelong learning paradigm (LL). The implementation of LL paradigm suggests a more complex and
flexible learning process than the traditional one, with essential role of collaborative work of
virtual teams. Maximum efficiency of virtual teams is achieved through the flexible use of the
combination of both basic functional components and auxiliary tools based on cloud services. This
task can be solved by creating a modern ICT-based environment, which implements an effective
information support to collaborative work of the members of virtual teams. The environment
provides technological solutions for the virtual teams and communities. It also provides features to
implement flexible roles distribution, depending on the specifics of the addressed problem and the
level of involvement of a particular user in the learning within the LL paradigm.
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Introduction

The Recent years demonstrate significant transformations in the field of education. The reply
to the challenges of globalization and modern information society is implementation of lifelong
learning (LL) paradigm. The idea of LL [1] suggests that formal education obtained through a
school or University nowadays is not enough for people to cope with changes in the socio-economic
and technological environment. A straightforward approach suggests a mechanism for courses
updates and creation of up-to-date learning content available both for current students and for
former graduates as re-training. However, a detailed study of this concept demonstrated the need for
substantial change in the traditional approach to continuous education as an administrative
requirement implemented through short-term courses to transform it into lifelong and life-wide
learning [2-4].

Learning and training in the information age are no longer separated from other activities, and
are rather interwoven with business processes, persuading individual hobbies, or community
activities. Learning requirements nowadays are based on the individual needs, preferences, and
objectives; learning groups become diverse in many aspects challenging the effectiveness of
lectures and group activities. Different kinds of learning, varying by their pedagogical background
and technological implementation are needed to support LL, such as self-directed learning, learning
on demand and informal learning [5].

In the era of LL the teaching process is being transformed.

Within the classic paradigm a teacher carries out the course year by year, with minor changes
in the course materials. It is assumed that the teachers have necessary knowledge and are able to
successfully meet the challenges of teaching, relying mainly on their own.

If implementing the LL paradigm, in addition to an increase of demand for education services,
requirements for the level of teaching also increase significantly. Often there is a need for an in-
depth review of particular issues of students’ interest that may go far beyond the basic course
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program. In this case, the meeting of the growing students’ needs may require involvement in the
educational process the scientists who are experts in a specific field.

In the information society, with a high rate of accumulation of new and obsolescence of
existing knowledge arises the need for rapid and significant renovation of learning courses in a wide
range of disciplines and the involvement of invited experts becomes a common practice.

As the invited experts often do not work in the same institution and are not located in the
same office, they use to collaborate as a virtual team.

Thus, one of the key issues for implementation the LL paradigm is successful collaborative
work of the virtual teams, both students and teachers.

Traditional educational process within the classical paradigm limits number of participants’
roles by two: a teachers and a student. Transformation of the educational process leads to an
increase of the number of roles. It should be taken into account that the invited experts’
participation is not always limited just by one or two lectures during the course. Such experts, for
example, may work as consultants or students’ diploma work co-supervisors.

Modern virtual teams have more than two roles and different levels of individual members
involvement in the collaborative work.

Basic tools for collaborative work

Let’s consider the ICT-based tools used by virtual teams for their collaborative work.

As the LL "grows out™ of e-learning, the natural tools for it are the ones traditionally used for
e-learning, such as learning management systems (LMS). Traditional approach to e-learning, based
on the classical LMS, has a number of issues that do not allow to use all available potential of
modern ICT for LL implementation and support.

If using the LMS one area of concern is the strict regulation policy for students’ access to the
learning resources. While learning with the LMS students gets access to only those resources that
are directly related to their current learning activities.

After graduation in the vast majority of cases student’s account is disabled, so student
becomes deprived of further use of the learning resources within LMS except ones that are available
for guest access.

In e-learning the communication between members of virtual teams is carried out via
electronic communication tools within the LMS. So strict access regulation policy may lead to
blocking of some virtual teams.

Participation in LMS-based virtual teams with strict access regulation policy is only possible
for students taking a course at the moment, and joining to the virtual team the graduates or external
experts may be difficult.

Evident response to this new challenge could be a transformation of the traditional
educational process, the review of information policies, changes in resources access regulations and
making changes in LMS. However, such response may require a significant investment, performing
software re-design and engineering work, which necessarily would entail substantial period of time,
and as a result, the delay of a rapid response to emerging challenges.

In addition, reformatting the functioning of educational system is fraught with failures in the
educational process and may not provide a 100% guaranteed result.

Alternative solutions are based on the use of the functionality of multiple systems, when each
of them covers a segment of the general problem [6].

Cloud services use for virtual teams

During the collaborative work members of virtual teams generate and accumulate large
volumes of auxiliary and reference materials in the form of text documents, spreadsheets,
presentations, etc. These materials are used within the virtual teams and are not intended for direct
placement in the public domain. So it becomes an actual problem for the virtual team members to
effectively share these materials and to enable their remote processing.

Sharing access to these materials needs a simple and reliable solution [7].

Such solution is to use popular cloud services such as Google Docs, Microsoft Skydrive or
Apple iCloud. These services allow to create, store and share documents on-line. The use of cloud
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services makes it possible to eliminate most of the problems encountered in active e-mailing, and to
ensure that team members have access to current versions of working documents, regardless of
what kind of computer or mobile device is used at the moment.

Another basic element of the educational process within the LL paradigm, which allows the
rapid review and update knowledge in specific areas, is the participation in scientific and
educational events such as conferences, seminars and roundtables. This activity provides students to
be aware of current events, keep track of the latest innovations and deeper understanding of the
main trends in the development of their areas of interest.

In the scientific and educational activities can engage students, alumni, teachers, external
experts, etc. The level of involvement in a particular event can vary from attending as an audience,
to active participating in discussions and reporting on topics related to the activities of virtual teams.

Effective distant participation in such activities requires adequate technical solutions to
harness the full potential of advanced ICT.

Creating a modern ICT-based environment, which would implement an effective support to
both on-site and distant participants, may solve this problem.

When developing an effective support system for scientific and educational activities current
trends in ICT development should be taken into account.

Now in the Internet there are specialized resources (hostings), aimed to work with a certain
types of media. These resources offer a set of services to upload, download, search and play the
corresponding media. For example, video hosting services like Youtube provide the opportunity to
quickly publish large volumes of video and make it available to a wide audience.

There are several advantages of using such special hostings, compared with the traditional
approach - the placing of multimedia content on the website of institution:

- Accessibility - access to resources independent of technical state of the website of
institution. Special hostings are stable and reliable;

- Coverage - special hostings allow large number of simultaneous connections, their
communication links have high bandwidth. Chances for overload are much lower compared to the
average institution website;

- Adaptability - compared with average institution websites, special hosting less demanding to
the user and support wider range of hardware and software configurations of the clients, including
the mobile devices.

Environment for on-line events support

The aggregation of a distributed multimedia content may be practically implemented by
embedding of various types of multimedia resources hosted on external special hostings in the
appropriate pages the website where they may coexist with the resources located directly on this
site.

The environment for information support for virtual teams’ scientific and educational
activities is presented in Figure 1.

Figure 1 shows that the environment performs the aggregation of the basic types of resources
used by virtual teams for the scientific and educational activities.

These include:

- Articles and abstracts;

- Slides used to illustrate the reports;

- Audio recordings of speeches, debates and discussions;

- Video recording of key reports and other highlights of the event;

- Audio and video podcasts that enable selective access to the materials of the event using a
wide range of devices;

- Twitter-feed and webcasts, allowing remotely monitor the events in real-time;

- On-line forum to discuss the event.
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Figure 1. Environment for information support of virtual teams

Thus, the effective collaborative work of the virtual teams members may be established by
use of a flexible combination of both basic tools and auxiliary ones based on cloud services.
Such solution is presented in Figure 2.
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Figure 2. Solution for collaborative work.
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Conclusion

The outcome of the described environment is significantly higher than it was when using the
components individually. Now it is possible to provide support for LL virtual teams to solve a wide
range of educational problems. Available tools allow full use of the powerful modern ICT potential.

The environment provides a wide support for activities of virtual teams within the LL. It
allows implementing flexible roles management, depending on the considered educational task and
the level of involvement of a particular participant in its consideration.

In general, the proposed solution may be regarded as an essential element of the system of
LL..
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MekayHapOIHbIH HAYYHO-Y4eOHbIH HEeHTP MH(OPMAIMOHHBIX TEXHOJOIW M CHCTEM
HAH v MOH Ykpaunbi

TEXHOJIOT'MYECKHWE PEIIEHUSA 1JI1 COBMECTHOM PABOTBI B PAMKAX
OBYYEHUSA HA TPOTA’KEHUU KU3HU

[Tocnennue roabl XapakTepU3YIOTCS CYIIECTBEHHBIMU TpaHChOopMaIUsiMHi B 00pa30BaTeIbHON

cdepe. OTBETOM Ha BBI30BBI IJ00ATH3AIMN U (POPMUPOBAHUS COBPEMEHHOTO MH(POPMAIHOHHOTO
o01IecTBa SBJSIETCS MEPEX0]] K mapaaurmMe ooyuenus: Ha npotspkeHnn sxu3Hu (Life Long Learning,
LLL). Peanuzanusa nmapagurmel LLL mpenmomnaraer Gomnee CIOXKHBIM M THOKHIl, IO CPAaBHEHHIO C
TPaAUIIMOHHBIM, MPOIECC OOYUYCHHS, CYIIECTBEHHYIO POJb B KOTOPOM MTPAeT COBMECTHasi padoTa
BUPTYyalbHBIX KOMaHA. MakcuMmanbHas 3(G(EKTUBHOCT, padOThl BHUPTYaTbHBIX  KOMaH]I
JOCTUTACTCS TPH YCIOBUM WCIOJIB30BAaHUS W THOKOTO KOMOWHUPOBAaHMS Kak 0a30BbIX
(yHKIIMOHATBHBIX KOMIIOHEHTOB, TaK U BCIIOMOTATENIbHBIX CPEJICTB U MHCTPYMEHTOB Ha OCHOBE
o0adHbIX cepBHCOB. [laHHas 3amada MOXKeT OBITh pEIICHAa IyTEeM CO3JaHus cpeibpl Ha 0Oasze
coBpeMenHbix WKT, kotopas mo3Bonuna Obl peanu3oBaTh 3PGEKTUBHYIO HHPOPMAIMOHHYIO
MOAIEPKKY COBMECTHOM pabOThl WICHOB BUPTyalIbHBIX KOoMaH[. Co3aHHas cpefa MpeoCcTaBisieT
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IIUPOKHHA CIEKTP TEXHOJIOTUYECKUX pPEIIeHWH I OpraHu3anud #  (QyHKIIMOHHPOBAHUS
BUPTYaJIbHBIX KOMaHJ U coo0ImiecTB. MeXaHu3Mbl Cpe/ibl JaloT BO3MOXHOCTh PEaIn30BaTh rHOKOe
pacmpezneneHue pojed B 3aBUCHUMOCTH OT pemaeMoi MpoOleMbl M CTENEHH BOBJICYCHHOCTH
KOHKPETHOT'0 MOJIb30BaTes B Ipolriecce paboThl/00yueHus B pamkax napaaurmsl LLL.

Kurouessbie ciaoBa: LLL, UKT, O6naunsie cepBuchl, BupTyaiibHble KOMaHbl

Mamnako A. @., Boiiuenko O. II.

MixxHapoaHMii HAyKOBO-HABYAJbHUH LEHTP iH(opMaliiHUX TeXHOJIOTid Ta cucTeM
HAH ta MOH Ykpainu

TEXHOJIOTTYHI PIMIEHHS JJII CHLIBHOI POBOTH B PAMKAX
HABYAHHS HPOTAI'OM KUTTA

OcTaHHI pPOKM XapaKTepPH3YIOTHCS ICTOTHMMHU TpaHCpOpMalisMu B OCBITHIH cdepi.
Bianosigaro Ha BUKIMKH rio0aiizaiii Ta GopMyBaHHS Cy4acHOTO 1H()OPMAIIMHOTO CyCHIIbCTBA €
nepexigy no mapaaurmMu HaBuyaHHsS npotrsarom kuTTsa (Life Long Learning, LLL). Peamizarmis
napangurmu LLL mepenbayae Oinbln CKIaAHUNA 1 THYYKUN, B TIOPIBHSAHHI 3 TPaaULIHHUM, MPOLIEC
HaBYaHHS, ICTOTHY pPOJb B SIKOMY Ipa€ CIiibHAa poOOTa BIPTyaJbHUX KOMaH7. MakcumaibHa
e(EeKTHUBHICTh POOOTH BIPTyallbHUX KOMaH]{ JOCATA€THCS 32 YMOBH BUKOPUCTAHHS Ta THYUYKOTO
KOMOiIHyBaHHA $K 0a30BUX (YHKI[IOHAJIbHUX KOMIIOHEHTIB, TaK 1 JOMOMDKHUX 3aco0iB Ta
IHCTpYMEHTIB Ha OCHOBI XMapHHX cepBiciB. JlaHa 3a1aya Moxe OyTH BUpIlIEHA [IISTXOM CTBOPEHHS
cepenoBuiia Ha 0asi cyuyacHux IKT, skxa no3sonmuna O peanizyBaTu epekTHUBHY 1H(MOpMaLiiHY
HNIATPUMKY CIIJIBHOI pOOOTH WiI€HIB BIpTyaslbHUX KoMaHA. CTBOpPEHE cepeloBHILE Ha/la€e NIMPOKUN
CHEKTp TEXHOJOTIUYHUX pillleHb s opraHizamii Ta (yHKIIOHYBaHHS BIPTyaJIbHUX KOMaH[ 1
CIIBTOBApUCTB. MexaHI3MU CEPEIOBUIIA JAIOTh MOXJIMBICTh Peali3yBaTH THYUYKHI PO3IOILT pOJIeH
3aJIEKHO B1Jl PO3B'A3yBaHOI IPOOJIEMH 1 CTYNEHs 3a]y4eHOCTI KOHKPETHOI0 KOpHCTyBaya B IpoLect
po6oTu / HaBYaHHA B paMKax napagurmu LLL.

Kurouosi cioBa: LLL, IKT, Xmapsi cepsicu, Bipryansai komanau
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