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IIPEAT"OBOP

Kusumo y ,Beky 3Hama“, ,,00pa30BaHOM IpYIITBY, ,APYINTBY YyYeha M 3Hama“, ,,HOBO]
HHQOPMAaKOHO] IEBIM3anMju“, ,ydelieM IpymTBY“, ,ayJAHOBH3YENHOj eIEKTPOHCKO]
IMBWIM3ANA K, ,,YMPeXKEHOM JAPYIITBY“, ,JUIMTANHO] peHecaHcH”, ca IPHUMEHOM
»UHTEIUTEHTHUX" TeXHOJOIWja oOpasoBama U ,MHTCIUICHTHHX® CpPeIMHA 3a Yy4eme,
MyNTEMEIWjalHUX TEXHONOTHja, HHGOPMAIMOHO-KOMYHUKAIIMOHUX TEXHOJOTHja, HOBUX TB
BHJIE0 TEXHONOTHja, JUTUTAJHAX TEXHOJOTH]a, TEXHONOrHja HHTEPAKTUBHOT yderma, UTH,. Y CBHM
THM TEXHOJIOKKMM HHOBaIUjaMa MOpaMo ce CHalill Tj. yMeTH UX KOPUCTHUTH, NPHMEHHTH U AAJbE
ycaBpIiaBaTy, ITO yIpaBo MOKYIIaBamMo oApxkaBajyhin Ham cuMiosujyM Beli ckopo 10 romwma,
MOKymaBajyhn fa HHAIMpPaMO M HOJCTaKHEMO Halle efarouike pagHuKe fa Haljy CBOje MECTO ¥
HABEACHUM TEXHONOTHjaMa K J[a CBOjUM 3HAKBEM OJIaKIajy yna3ak y HH(OPMATHYKO APYIITEO
Tj. APYWITBO 3Haa U yUemha.

Paspoj, cTBapame, Mupeme U Kopruiehe 3Hamba IPeACTaBlba [EHTPAIHH IpobiIeM pasMaTpaiba
Hamer CHMIO3MjyMa jep je 3Hame IIpelo3HaTo Kao 0fjexaT BelnukKe eKOHOMCKE, TONMTHUKE H

KyJITYpHE BpeAHOCTH Kkoju ToTBphyje KBamuMdHKOBaHOCT HPYIITBA KOje Ta CTBAPa, MMa H
KOPHCTH.

Pasmatpajylin npobieMe 3Hama U ydema oTBapaMo MaHOpaMmy OymyRHOCTH M CariefaBaMo INTa
Hac 4eka, KyJa ce ofpasoBHH cucTeM kpefie u uemy crpemu. Ha namem CuMIO3HjyMy cMO
pasMaTpanu, aHaIM3UpaTH 1 KOHIMIMpPAll Haduse, o6Juke 1 MeTole Kopummhiema nHGopMarLija
Tj. CTBapama W IpHMEHE 3Hamba Koje ce Beli cafa HecylieHOM Gp3UHOM y BpeMeHy M IPOCTODY,
IPEHOCH U IMUpH Meljy ApyIMTBIMA, KYITypama U TeHepalujama.

CrtBapane 06pa3oBHHX APYIITABA Tj. APYIUTABA 3HAHA M Y4EHa j€ IPUMAapHH 3a1aTaK CBAKOT
IpymrTBa Ia ¥ Hamer. CBa ApyINTBa Cy Omiia, CBako Ha CBOj Ha4uMH, APYLITBA yueha U 3Hamba,
anM je 3Hamke OMII0 MOBAACTHIA NOjeNHALa U HeMy HUje MOrao NPUCTYIIMTH U KOPUCTUTH Ira
cako. TajHocT je 6Mna oCHOBHA METO/la Y HETOBOM HadMHY casHaBamba u kopmufiewa. Emoxa
NPOCBETHTE/LCTBA je (opMynHcana W WCTAKIA OCHOBHE HJlgje HAIpPEeTKa, a TO Cy Migje
YHHBEp3alHHX MOTYRHOCTH IpHCTYNa 3HaBy, cilofose y HeroBoM kopumhemy M CBOM
HOCTajamy U XHBJHCHY, jeIHAKOCTH HMakba, kopuinhienha U jABHOCTH 3Haba, HA KOjUMa JaHac
moYMBa Mjieja cTBapama yuelier aApymrrBa Tj. apymTBa 3mama. Caganuse nocrojehie
TEXHONIOTHje TO M oMoryhaBajy M [ajy OCHOBY IOCTOjala TaKBOI YHHUBEP3aJIHOr HPYIITBA Tj.
HH(POPMATHYKOI JPYIITBA.

Cmartpa ce 12 HUKO He cMe Ja Oyne UCKIbydeH U3 00pa3oBaHOr APYHITBA IS j€ 3HALE OIIITE
B00po Koje je JOCTYIHO CBUMA, IITO j& M 3aKOHCKM 06e30eljeHo. ,, Y HUBep3aTHOM IeKIapalijoM
0 JbyICcKuM IpaBuMa” (wiaHoBH 13,19,27) xao u cuMynTaHuM pacToM cBeTcke HHTEpHET Mpexe,
MobunEe TenedoHUje, AUTUTAIHAX TEXHOJOIHja, TENEKOMYHMKALM]a M KOMIYTEPCKE HAyKe M
uH(OpMaTHKe. VY CBAKOM CIyYajy MOXEMO 3aKJbYUHTH Ia TEXHONOWIKY HATIPENAK Tj. HACTAHAK K
Pa3BOj TEXHONOINKMX MHOBalHja oMoryfiapa crBapame Tj. yOp3aHy IpOHM3BOIGY HOBMX 3Hamha, 4
OHO oMoryhaBa pa3Boj KpeaTHBHOCTH W JaJbMX WHOBAIMja Ha HoBpobutu mocrojehier u Gymyher
YMPEKEHOT U robansor HHGOPMaTHIKOT IPYLITBA.

W3 osux pasmora, a U u3 morpebe nobosbimama KBaNHMTETa BAaCHHTHO-0OPa30BHOI MpPOLECA,
cMaTpaMmo A2 je moTpedHo:

1. IlpoyuaBaTH, aHAJM3MpaTH M EKCIIEPUMEHTHCATH Ca HOBOM WH(OPMAIOHO-
KOMYHPKALHOHOM TEXHOJOTHj OM

2. Vka3suBaTW, WCTUIATH, WHWIMPATH M OGjallHbaBaTM IPOCBETHHM pagHAIIMA
MOTYRHOCTH ¥ HYXHOCT TpwMeHe u Kopummhewma caBpeMeHe 06pa3oBHE



TEXHONOTHje y HameM 0O0pa3oBHOM TIPOIECY M Mpolecy ydema kako OH
MOLIIH TIPHTIPEMUTH CBOj€ YIEHUKeE 33 XKHBOT ¥ pal y JBaIeCeT IPBOM BEKY.

Homro ce odekyje na he pasBoj MHGOPMaIHOHO-KOMYHHKAIMOHIX TEXHOJOTHja GUTH TpajaH
npomec u ca cee Behum MoryhHocTuMa mpuMeHe M Kopumbiema y LENOKYIIHOM XKHBOTY H
pany JeyAM Na W y BaCIUTHO-00pPa30BHOM IIpollecy, oBaj CHMUO3HjyM, Kao 3aBPITHM OBIHK
MHOTOOPOJHHX HCTpaXWBakba M3 PasiiugUTHX OGNACTH JbYACKMX NENaTHOCTH, Tj. HaydHHX
0051acTH, HacTaBHe Ipakce, IeJarolKo-NCHXOJOMKMX NUCLHUIUIAHA, TPYKHO je M Ipyxa
MOTyRHOCT HamUM CTpydmarMa Ja Ha HheMy H3HeCy De3ylTaTe CBOJUX HCTPaXWBarha, Na
YIO3Hajy jaBHOCT ca BHMa 1 J1a YKaKy Ha BheHe MOTYHHOCTH y BaCHMTHO- 06pa3soBHOM IIPOIIECY
Y ONHOCY Ha Ha4ywWHe NpuMeHe M Kkopumheme. OBa KBHWra je YIpaBO pe3ynTaT HHXOBHX
HCTpaXWBaHA.

Cazpixaj KibUre IMHE UCTPAXKHBAHA HAIMX U CTPAHKX ayTOPa Ha T0JbY CTPYIHOT YCABPIIABAMA,
kopumfiersa ¥ TpuMeHe MHGOPMAIOHO KOMYHUKAUMOHE TEXHONOTHje y CaBPEeMEHOM
MHQOPMAIMOHO TEeXHOJNOWIKOM 06pazoBamy, koja cy BehHHOM wm3noxeHa Ha IleToM
MelyHapOIHOM CHMTIO3HjyMy ToJ] HasuBoM ,,TexHosoruja, uadopmaTuka u o6pasoBamy — 3a
ApPYWITBO yuYewma M 3Hama” Koju je ompxal 19. m 20. jyma 2009. romume nHa PaxynreTy
TEXHUYKUX Hayka y Hopom Capny.

V moj cy obpaljere cnenelie TeMarcke o6acTy:

e Tlporpamu u HauWHM IDKONOBAMA, IIPUTIPEMA M yCABPITABAMma HACTABHUKA M3 001acTH
TEXHHYKOT M HH)OPMATHIKO-TEXHOIOIIKOT 00pa3oBama;

¢ Huoruparsa, pHnarofjasarme, KOHICIIW]a ¥ HAYHHU pean3allije HacTaBHUX INIAHOBA K
nporpamMa MH(OPMaTHIKO-TEXHOIONIKOT 06pa30Baha Ha CBMM HHBOMMA LIKOJIOBAKA;

* Marepujanuu ycnoBd M MOTYRHOCTH peaimsalije Up/beBa M 3aJaTaka MHMOPMATHIKO-
TEXHOJIOWIKOT 00pa3oBama;

s MoryhHocTd Hay4HO-MCTP@XMBAYKOr paja W3 06NacTH mpuMeHe H kopumihema
UH(HOPMAIIMOHUX TEXHOJIOTHja;

* MnocTpaHa MCKyCTBa Ha OBOM IIOJBY Y OJHOCY HA HAa4MH NpUMEHE U Kopumlfiema HOBe
TEXHOJIOTHje Y 06pa3oBHOM TPOLIECY;

* MoryhiHocTl noBe3WBama caipxaja U3 O0NAacTH HMH(OPMATHYKO-TEXHOJNOUIKOT
00pa3oBama ca caapKajuMa JPYruX TpeMeTa i HaydHHX 06IIacTH;

¢ Hacranak, mmmeBn u cagpxkaju ,EBponcke muMmensuje o6pa3oBama“ M Halie
MOTYhHOCTH yKnanama y iy, uTi.

b kiure je fia U3a3oBe MHTEPEC 3a MOIyNHOCTH, 3Ha4aj M YIOTY caBpemMeHe MH(OPMAIMOHO
KOMYHUKAIIMOHE TEXHOJIOTHj€ Yy CBAKOJHEBHOM JKHBOTY U Pajy JbYAW HOBOT MMJICHMjyMa.
PajoBu y KEM3M NPENICTaBIba]jy ayTeHTHYHE 1 OPUTHHATHE CTABOBE U TBPAI:E HIXOBHX ayTOpa,
Y YMjH KBAJINTET ¥ HAUMH M3/Iarama NpupeljiBaun HECY MOTIIM [a HHTEpPBEHUITY cMaTpajyhn Ja
CY UX BUXOBH ayTOPH M3HEH IIPEMa CBOjOj CTPYIHOCTH U KOMIIETEHIIjaMa.



3axBasbyjeMO Ce CBMM HAYYHMM M CTPYIHHM MHCTHTYLHjaMa ¥ BHXOBMM CapaJHUIFMA KOjH Cy
HOIpXaiy, y1eCTBOBAIM M OMOTYNMIIM pealn3any|y CAMIIO3HjyMa M OBE KIbUTE, K40 IITO CY:

1. CYOPIAHM3ATOPU:

Texmmakn dakynrer — Yagax

Yuuremsck dakynter — Beorpan

®unozodpexu pakynrer — Bama Jlyka, Pern. Cpricka, BuX
dunozoteku pakynrer — Ucr. Capajeso, Per. Cprcka, BuX
Tenaromku daxyarer — Combop

Dunosopcku dakynrer — Huxmulhi, Lpua Topa
Punozopeku pakynter — Cxomnbe, MakenoHuja
Punozodeku pakynret — Hosu Can

2. MHCTUTYIHMJE KOJE CY JAJE IOAPIIKY OPI'AHU3AIINIA U
PEAJIM3ATINIM CUMITO3UJYMA:

Cpncka AxaneMmuja Hayka u ymeTHocTH — CAHY

AxapmeMuja Hayka U ymjetHocTH Peny6nuke Cpricke — AHVPC
Cpncka Axagemuja Obpasosama — CAO

Ilproropcka AxazeMiuja Hayka H YMjeTHOCTH - L[AHV
MUHUCTAapCTRO 32 HAYKY U TEXHOJOIIKH pa3eoj Pemybiuke Cpbuje
MunvcTapeTBo npocBete Perry6nuxe Cpbuje

TloxpajumHcku cexpeTaprjar 3a oOpasoBame 1 KyITypy, Hosu Caf
T'pamcku cexperapujar 3a obpasoBambe u KynTypy, Hosu Can
MunwucrapcTBo npocsjeTe i Hayke PermyGnuxke Lpwe Tope
MuHHECTAapCTBO HayKe M TexHosnoruje PemyGmuke Cpricke
MuHHECTapCTBO NPOCBjeTe U kKyaType PemyGnuke Cpricke
MunucrapcTBo 3a 06pasoBame U HayKy PeryGnuke Makenouuje
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PEDAGOGICAL ASPECTS OF INTEGRATION OF ICT IN EDUCATIONAL
: . PRACTICE
PEDAGOSKI ASPEKTI INTEGRACIJE IKT U OBRAZOVNOJ PRAKSI

Sonja Petrovska ”, University Goce Delcev, Shtip - Pedagogical Faculty

Abstract - Today's world cannot be imagined without the use of information technology
and computers. The intensive development in the area of information-communication
technology once more puts the school in the position of being surprised and unable to
deal with the technical-technological challenges of the 2lst century. It is seriously
demanded to integrate effectively the ICT within the educational instruction.

This paper represents a synthesis of theoretical and empirical findings that give a
contribution to the creation of effective models of integration. Thus, the most important
areas that the countries, the local governments, the schools and researchers should focus
on are: promotion of the pedagogical component in the process of ICT integration in
education, detection of the barriers for integration, and finding solutions for their
Suspension. '

KEY WORDS: PEDAGOGY /ICT/EDUCATION /BARRIERS

Rezime — Danainji svet se teSko moZe zamisliti bez koriScenje informaticke tehnologije i
kompjutera. Intenzivni razvoj u oblasti IKT jo§ jednom postavija Skolu u poziciji
zatecenosti i nepripremljenosti da se suodi sa tehnicko-tehnoloskim predizvicima 21.
stoljeca i od nje traZi efektivno inoviranje vaspitno-obrazovnog procesa.

Ovaj rad pretstavija sinteza teoriskih i empiriskih saznanja koja znacajno doprinose u
kreiranju efektivnih modela integracije. Znaci, najvaznija podrucja kojima se trebaju
baviti drzave, lokalne viasti, §kole i istrazivaci su: promocija pedagoskih komponenata
procesa integracije IKT u obrazovanju, detektiranje barijere koje uticu na uspesnost
integracije i pronalaZenje praktiénih refenja za njihova suspenzija.

KLJUCNE RECI: PEDAGOGIJA / IKT/OBRAZOVANJE/BARIJERE

1. ICT AND PEDAGOGY

“Educational systems around the world are under increasing pressure to use the new
information and communication technologies (ICTs) to teach students the knowledge and
skills they need in the 21st-century” (UNESCO, 2002, p.10). Following this claim and
suggestion, national policies, more precisely educational policies, should seriously attempt
to provide conditions for successful integration of ICT in the educational process.

Integrating ICT in schools should not be perceived simply as using computers as tools, yet
as a process which will ensure optimization of learning and teaching and will create a
motivating educational environment. Although in educational practice still exists the
dilemma related to the educational value of ICT, many researchers (Barker, 1999;
Goodyer, 1999; Hannifin, 1999; Hayes, Schuck, Segal, Dwyer & McEwen, 2001) show its
power in the transformation of the pedagogical context which implies:
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e ashift from ‘“instructivist’ to constructivist education philosophies;

* amove from teacher-centered to student-centered learning activities;

o ashift from a focus on local resources to global resources; and

¢ an increased complexity of tasks and use of multi-modal information. [1]

According to Alexander (1992) teaching methods and pupil organization are the two
aspects of pedagogy. These are included in Alexander's conceptual framework for
educational practice (see Figure 1.1) where pedagogy is one of seven interrelated aspects.
Alexander describes the dimensions of his framework as a minimum list rather than a
fully comprehensive framework. This suggests that the pedagogy of ICT should be
understood within a broader framework of educational practice. [2]

Figure 1 Educational practice: A conceptual framework
(R., Alexander, 1992, p. 184)

ASPECTS CENTRAL
EDUCATIONAL
QUESTIONS
OBSERVABLE | CONTENT whole curriculum WHAT should children
PRACTICE subject/areas learn
CONTENT Physical HOW should children
interpersonal learn
PEDAGOGY teaching methods And teachers teach?
pupil organization
MANAGEMENT planning operation
assessment of learning
evaluation of teaching
IDEAS CHILDREN development WHY should children be
VALUES needs educated in this way?
BELIEFS learning and
SOCIETY needs of society WHAT is an educated
needs of the individual person?
KNOWLEDGE children’s ways of
knowing
culturally evolved ways
of knowing

To ensure wide basis for understanding the educational benefits of the integration of ICT
in educational practice its pedagogical aspects need to be analyzed.

Taking into consideration that pedagogy is a science of education, and didactics deals with
issues in teaching or learning and teaching processes, ICT integration in teaching, or more
generally, in the educational process should be treated from a didactic or, more generally,
a pedagogical aspect. There must be no dilemmas as to the fact that these aspects should
be treated as related to the teacher’s competence which is inevitable for successful
completion of his professional duties:

¢ Good knowledge of taught subject matter.

¢ Good knowledge of the national curriculum, knowledge of global aims and tasks
and competence to put them in operation through concrete educational contents.

»  Knowledge and understanding of intended educational gains (knowledge, skills,

competences, values, beliefs, attitudes) and developed knowledge, skills and
valuing capabilities.
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» Good knowledge of efficient methodological approaches to lesson design in
different subjects and pedagogical leadership (social organization in the class,
optimal arrangement and use of available resources).

*  Knowledge of learning styles, different personal characteristics of pupils, even
their social background.

In fact, only good professionals can further improved their teaching by using ICT.

Twenty years ago, the realization of the ,Palm project” (Somekh and Davis,1991)
provided evidence that there is positive transformation in the educational practice through
integration of ICT. These changes are connected to the processes of learning and teaching,
the position of the teacher and of the pupils. Somekh and Davis (1991) identified
pedagogical change as the following types of progress:

o From a view of teaching and learning as discrete, complementary activities to an
understanding that teaching and learning are independent aspects of a single
activity.

From a sequential to an organic structuring of learning experiences.

From individualized to communicative learning.

From a view of the teacher’s role as an organizer of learning activities to one as a
~ shaper of quality learning experiences.

e From a preoccupation with fitting teaching to a group, to knowledge that teaching
needs to be suited to individuals, which calls for continual self-monitoring to
ensure sensitivity to unintended forms of bias and discrimination.

e From a view of the learning context as confined to the classroom and controlled
by the teacher to one of the learning context as a supportive, interactive, whole
school culture

» From a view of technology as either a tutor or a tool to one where it is part of a
complex of interactions with pupils, sometimes providing ideas, sometimes
providing a resource for enquiry, and sometimes supporting creativity. [3]

However, one thing that has to be taken in consideration is that these positive changes will
follow if ICT integration is realized in a learning environment based upon the principles
of: Activity, Constructivist, Collaboration, Intentional, Complexity, Contextuality and
Reflectivity.

Respecting the principals of Activity and Collaboration is possible only when the teacher
has created an environment in which each pupil holds responsibility for his own and his
group’s results. Integrating ICT in the educational practice, apart from providing an
opportunity to individualize teaching, it also offers opportunities for network studying
which, in turn, naturally stimulates unity, exchange of knowledge and experience, and
provides an opportunity to pupils to learn from their peers; to sum up, it provides social
support, both in terms of the pupil- pupil and the teacher- pupil relationship. Thus, there
need to be practical solutions which will make the educational process be pupil-centered.

All ICT teaching activities should be goal-focused, as including any innovation for the
sole purpose of decorating the lesson leads to formalization, and the road to the desired
goal is complicated in an unnecessary way. Disrespecting the principal of Intentionality
may suspend the conditions that stimulate pupils to come up with new ideas, and then
integrate them with prior knowledge in order to make sense or make meaning or reconcile
a discrepancy, curiosity, or puzzlement.
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The complexity of the problems which pupils face in their attempts to deal with the
contents of the educational curriculum should also be taken into consideration when
developing curriculum which would include ICT; and the lessons learned should be
applied in real situations through simulations. Pupils should be required by technology-
based learning to articulate on what they are doing, the decisions they make, the strategies
they use, and the answers that they found.

2.  RESEARCHERS ABOUT BENEFITS OF INTEGRATION OF ICT IN
EDUCATIONAL PRACTICE

Ittigson and Zewe (2003) point out that teaching Mathematics with the help of ICT
improves the way mathematics should be taught and enhances student understanding of
basic concepts, promotes greater collaboration among students and encourages
communication and the sharing of knowledge, gives rapid and accurate feedbacks to
students and this contributes towards positive motivation. The use of ICT in mathematics
classroom also allows them to focus on strategies and interpretations of answers rather
than spend time on tedious computational calculations, supports constructivist pedagogy,
wherein students use technology to explore and reach an understanding of mathematical
concepts. They confirm that this approach promotes higher order thinking and better
problem solving strategies. Students would then use technology to concentrate on
problem-solving processes rather than on calculations related to the problems [4].

Becker and Ravitze (2001) found that teachers with reasonable expertise in using
computers, when five to eight computers are available for use in the classroom, and where
they believe strongly in a constructivist pedagogy tend to regularly use computers in the
classroom. Teachers engaged with peers in collaborative and leadership roles and who
thus influence their peers more than most likely to have their students exploit computer
resources during class. [5]

A recent research project conducted by BECTA - (2004)  (British
Educational Communications and Technology Agency) investigated the effects of ICT on
educational attainment, based on evidence from the published research literature. This
study found positive effects of ICT on pupils' attainment in almost all the National
Curriculum subjects (England), particularly regarding mathematics and English at all key
stages. However, even this report emphasizes that the success of ICT' integration depends
mostly on the pedagogical-didactic approach of teachers and their experience. The impact
on attainment is greatest for those ICT resources that have been integrated in teachers'
practices for a long time. The authors concluded that ICT has a positive impact on pupils'
learning when the use of ICT is closely related to learning objectives and when the choice
of how to use ICT is relevant to the teaching and learning purposes. [6]

Passey, D., Rogers, C., Machell, J., McHugh, G. and Allaway, D. (2004). investigated the
effects of ICT on pupils' motivation. A sample of 17 schools from across England was
surveyed. It found that ICT positively impacted on motivation, particularly in relation to
engagement, research, writing and editing and presentation. Pupils reported that the
Internet, interactive whiteboards, writing and publishing software, and presentational
software were the most useful. There was also evidence that ICT positively influenced
attitudes towards school work and school behavior. [7]
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American researchers performed a meta-analysis of 26 studies conducted 1992-2002 that
focused on the comparison pupils' writing with computers vs. paper-and-pencil. This
analysis found significant mean effect sizes in favor of computers in relation to the
quantity as well as the quality of the writing. The researchers also found that the writing
process is more collaborative, iterative and social in computer classrooms as compared to
paper-and-pencil environments, and they concluded that pupils who use computers when
learning to write are not only more engaged and motivated in their writing but also
produce written work that is of greater length and higher quality.[8]

3. FACTORS THAT RESTRICTS TEACHER’S USE OF ICT IN THE
CLASSROOM

The barriers identified in the literature can be broadly grouped into three levels: those
relating to the individual (teacher-level barriers), those relating to the institution (school-
level barriers) and those relating to the system.

On the individual level the lack of ICT skills of teachers and the updating of these skills is
a major barrier as it affects teachers’ choice of a specific ICT much more than
professional consideration. This, on the other hand influences the capacity of teachers to
embrace new pedagogical practices with ICT.

The unpublished results of our three-year research, which dealt with the barriers of
integrating ITC in the educational practice and was based on a sample of 145 teachers
teaching 1 through 4" grade in primary schools, show that:

¢ Teachers need broader knowledge on ICT. :
e Teachers need information in the choice and availability of resources.

o Teachers think that effective and efficient teaching does not necessarily involve
integration of ICT.

In fact, the reason why they don't have positive attitudes towards the necessity of applying
ICT in the educational practice is that they haven't been properly introduced to the
benefits of ICT. The negative attitude of these teachers has most probably been
determined by their insufficient training in terms of integrating contemporary ICT in the
educational practice, even though the majority of them have already undergone some kind
of training.

On school level, ICT infrastructure and access to ICT is still a major issue. As often
shown the availability of technology alone is not the only factor for successful integration
of ICT, but its absence or poor quality due to insufficient maintenance is a crucial
hindrance. Schools without sufficient ICT resources are clearly missing out on the extra
educational opportunities ICT can offer. Even though the Macedonian Government has
integrated the project — A computer for every child — in primary schools and all computers
have been set up and are ready to use, still, teachers point out that there are problems with
the technical support, as well as with the discomfort of pupils in working in classrooms in
which there is a computer on every desk. Teachers point out that the negative effects
which computers have on the health of children if overused and the insufficient space in
the classrooms so as not to hamper the movement of pupils.

Other inherent barriers at school level are organizational set ups which are linked to
leadership issues and a strategy for ICT. Despite the fact that Macedonia does have a
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strategy for the development of information society in which the role of education is
emphasized, yet, there are hardly any primary schools which have integrated aspects of
ICT in the educational practice as a part of their vision for development. The latest
evidence shows that ICT strategies, in order to be effective, need to be integrated into the
overall vision of the school. Moreover, where headmasters have used ICT to develop the
school’s values, teachers perceive a more positive impact of ICT.

The evidence also proves the recurrent claim of reducing system level barriers mainly that
of existing assessment and evaluation methods which do not take into account new
competencies acquired by using ICT in learning. Teachers are under pressure in reaching
the standard objectives and fear that schools using ICT will be less performing than
traditional schools. [9]

In the Republic of Macedonia there are pilot projects being implemented which aim at
integrating standardized instruments for the assessment of pupils through ICT and
connecting these new assessment instruments to proposed standards for accomplishments
in the Natiopal Curriculum. The development of learning software and digitalized
contents is still in its beginning. However, one of the biggest priorities of the Macedonian
Government is to computerize society and develop computer literacy. Thus, the National
Strategy for the Development of Education in the Republic of Macedonia (2005-2015) has
been developed, and its priorities are defined as:

The entire teaching staff must be computer literate by 2010.
The entire teaching staff must use ICT in the teaching process by 2015.
Every 4th grade pupil must begin to work with computers by 2007.
Providing every school with sustainable access to fast internet connection.
Connecting every classroom to local internet networks by the end of 2010.

- Reaching the principal of 5-15 pupils working on one multimedia computer by
2015.

# . To provide access to support services and online educational resources by the end
0f2010.

The Government project for the application of ICT in education is working intensively on
the process of training teaching staff in three levels: technical training, applying
educational materials in teaching and managing changes/innovations. In that context,
schools, universities and training centers have already begun with the realization of the
idea to take the role of local centers providing knowledge which is versatile and available
to all. The politics in this field is based on the principals and suggestions of the European
Employment Strategy and the National Lifelong Learning Strategies; and this is why we
believe that the integration of ICT in the educational process will give the desired results.

4. CONCLUSION

Supply determines demand. Not every market supply leads to prosperity in any field of
human existence. What is our point? Integrating ICT in the educational practice should
not be supported only as a result of the fact that ICT has become dominant in the world
markets, but because there is precise evidence for its educational value. Integrating ICT in
the educational process results in higher academic accomplishment of pupils develops
their collaboration capabilities, motivates them to be active, promotes critical and creative
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thinking, and can facilitate in learning the reading and writing technique and develop
speech competences.

Creating innovations in the educational practice in terms of integrating ICT in teaching
must not be treated as a technical issue. ICT integration should be treated as optimization
of learning and teaching processes. The basic prerequisites for the development of a
successful ICT integration model are: providing materials and technical support, a vision
shared by all educational institutions in terms of integrating ICT, training every teacher to
have the appropriate knowledge, skills and competence in terms of working with
computers and educational software, which will offer opportunities to cover the overall
teaching process which is based on the principals of: Activity, Constructivist,
Collaboration, Intentional, Complexity, Contextuality and Reflectivity.
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