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Crpykryupanu 6a3¥ Ha HacTaBHH MaTepHjald M JUTHTAalHA TpaHchopmammja —
CTyauja Ha cy4aj Bo Peny6inka Makesonnja

PE3UME

TexHONMOmKHUTE IPOMEHH CEKOjIHEBHO BIIHjaaT BpP3 HALIMOT IIPUCTAIl KOH XMBOTOT M
paborara. Tue mpoMeHH ce 0apasyBaar Bp3 NPOLECOT Ha CTCKHYBAIb€ 3Haema. YYMIMIITaTa
Ja cornenaa oBaa moTpeGa M 3amoyHaa co KOPHCTEE®:¢ Ha KOMIjyTepuTe W UHTEpHETOT BO
CeKojIHeBHaTa HacTaBa. [IpeKy oBa HCTpaKyBame ce corieaysa norpebara u mpuaOOHBKHUTE
O/l IPUMEHATA Ha CTPYKTYMpPaHH JIMTUTAIHH HACTABHH MAaTEPHjalH BO 06Pa30BAHMETO M KAKO
THE BIIMjaaT BP3 MOTHMBAIMjaTa 3a paboTa Ha HACTABHMIUTE U Bp3 YCIEIIHOTO COBJIAyBame
Ha MaTEPH]alIoT O CTpaHa Ha yueHHuuTe. McKycTBaTa o npumenara Ha MKT Bo Hacrasara
O pasHH ICIOBY HA CBETOT NOKaXyBaaT JeKa caMOTO BoBenyBame Ha UKT ne J0BE/IyBa 10
MOMEHTATHO aBTOMATCKO mojo0pyBame Ha TexXHOJOMKHTE MPOMEHH CEKOjIHEBHO BJIMjaar
BP3 HalIMOT MPHCTAIl KOH JKMBOTOT M paboTara. THe NPOMEHH Ce 0fpasyBaar Bp3 npoIecoT
Ha CTEKHYBakb¢ 3HAaCHA. YYHIMINTATA ja COTiefaa OBaa Motpeba ¥ 3amouHaa co KOPHCTEHE
Ha IKT u WHTepHeT BO cekojiHeBHaTa HacTapa. IIpeky oBa mcTpaxysame ce corneaysa
notpeGata W NPHIOOMBKHTE O INPHMeHaTa Ha CTPYKTYMPaHH JWTHTAJIHM HACTAaBHH
MaTepHjald BO 0Opa3OBAHMETO M KaKO THE BIMjaaT BP3 MOTHBaLMjaTa 3a paGora Ha
HACTABHMLMTE M BP3 YCHCIIHOTO COB/AJyBame Ha MAaTEPHjaJOT O CTPAHA HA yYEHHIHTE.
Hckycrrara ox npumenara na UKT Bo nacraBara O pasHH JICJIOBH Ha CBETOT IOKaXyBaaT
Acka camo BosenyBameTo Ha UKT He moBenyBa 10 MOMEHTAIHO aBTOMATCKO nonobpyeame
Ha HAaCTaBHHOT NPOLEC M HETOBHTE pe3ynTaTd. EQekTHBHATAa NMpHMEHa Ha TeXHOJOLIKHTE

4JIaTKH BO HacTaBara ﬁapa KOMILIEKCEH MpHCTAIl.

['onem 6poj Ha KOMITjyTepH ce MHCTANTHPAaHH BO MaKeIOHCKHTE yunmumra. [onem e
OpOJOT Ha HACTABHHLM M O] OCHOBHHTE H O CPCAHHUTE yYHIIHIITA KOU WTO J00MIe 00yKa,
OMI0 MpeKTHO 0 ekcmepTH, GuHIO MpeKy IMCEMHHAlMja BO COICTBEHHTE YYMIIHINTA.
Paborara na oBaa nokropcka amceprammja samowma co HUCTpaKyBamhe HHU3 IOCTOEYKATa
JINTEpaTyparta M CIMYHA NPOOJIEMATHKA HA HHTEPHALMOHATHO HHBO; NPOJIOIKH €O
aHKeTHpame Ha 182 HactaBHMuM ox ypbaHuTe yumimmTa BO Maxkenonnja u amanusa nHa
lobHeHUTE pe3ynTaTh M OPMyIHpaE Ha PENopaky; u Gee 3a0KpY’KEHa CO Kpeupame Ha

MPEATIOr MOJICIT Ha ADXUTEKTYpa 3a CTPYKTyHpaHa 6as3a Ha HACTABHH MaTEpHjalIH.




Crpykrynpanu ©asu Ha' HAaCTaBHH Marepujaid M JAMIHTaIHA tpancdopmanmja —
cTyauja Ha cny4aj Bo Penydmika Make10H1]ja

Hajrosiem 6poj 07 MCIATAaHUTE HACTABHHUIIM HMaaT [IO3UTHBEH CTaB KOH KOPHCTEEHCTO
Ha Gazd Ha HACTABHM MATEpHjal¥ M MUCNAT JeKa CO HMBHA MNpHMEHA ke ce 3rojieMu
e(heKTMBHOCTa HAa HACTaBHATA paGora. Cenak, Toj Opoj € IMOroaeM BO CPEHHTE CTPYYHH
yuunumita. Hema pasidku CrHOpeJ MOJOT Ha MCIUTAIIATE; W JKCHCKMTE W MAalIKHUTe
HACTABHHIIM BO MHOTY C/IMYCH MPOLEHT CE COrlacysaar eKa Ga3uTe Ha JMTMTAIHM HACTAaBHU

MaTepHjaJu ja 3rojieMyBaaT e(peKTHBHOCTA Ha HAaCTaBHaTa pabora.

IMoaGokara aHanM3a Ha AOOMEHWTE ONrOBOPH OTKpHBA Jcka €IMHCTBEHO CO
poBeayBameto Ha KT u eeKTPOHCKHUTE COAPKUHH HE CC joara 10 CakaHOTO PEICHUE U THE
ABTOMATCKY HE TO 3rOJIEMyBaaaT KBAIMTETOT BO 00Pa30BAHMCTO. Tpeba MHOTY noBeke BpeME
11a ce TIOCBETH Ha 3TOeMyBamk-e Ha KanalHuTeTHTe Ha HaCTaBHMIHTC 3a epUKacHa NpUMeHa Ha
IEKTPOHCKHTE COAPIKHHM 32 y4eme. JloMallHu pecypen Ha MAaKeIOHCKH Ja3HK NPH/IaroieHu
Ha HACTABHMTE IIPOIrPaMM BO rojeMa Mepa Ke MpHOHEcaT KOH [IOrOJIEMOTO KOPHUCTEEHE U
uckopucTyBame Ha nocroeukara MKT co nen sronemyBaie Ha KBJIMTETOT HA YYCHETO H
CTEeKHATOTO 3Haeme. Mcro Taka, off J0OMeHHTEe OArOBOpH € jacHo nexa Tpeba 1 ce 10100pH
rexHmaKara mopupmka 1 UKT mocrojaHo Aa ce oipiyea 33 jia MOXar eduxacHO na ce

NpUMEHYBAAT MOJArOTBEHATE MaTepHjali.

BpeMmeTpacmheTo Ha KOPHCTCHE Ha KOMIIjyTepUTe 3a NPUBATHH LEIA HC piHjac Bp3
senbara 3a BOBEAYBakbE U KOPUCTERmE Ha 0asy Ha HACTaBHU MaTepHjall BO yIHIHUIATE OX
CTpaHa Ha HaCTaBHMIUTE. MaKeIOHCKUTE HACTABHHIH Tpeba cé ymTe Ja ce HaarpanyBaar co
TeMu o obnacra Ha 6asm Ha HaCTaBHM MaTepHjanu, HMBHO KpeMpame, KOPHCTCHC H
axxypupame. OBa HCTPaXyBambe IOKaXKa JICKa GapeM IOJIOBHHATA O/ HCIMTAHUIMTE HEMaaT
MCKYCTBO CO EJIEKTPOHCKO OLCHYBAHE. Hacrapummure Tpeba na moGujar obemuu
uHbOpPMAIMK U 3HACHA MPBO 33 MOCTOCUKUTE AATKH, HAYMHHA ¥ MOKHOCT 3a OLIEHYBambE CO
npumena Ha UKT. Tloroa, HacTaBHHIATE Tpeba aa ce 0bydaT Kako CaMUTe Ja MOXKaT ja
NpPUMEHYBAaT HEKOHM Beke KPeHpaHH alaTKy 32 OLCHYBambe, [OCTOCYKH TECTOBH U KBM30BH H,
Ha Kpaj, Ja MOXar M CaMuTC [a KpeupaaT TeCTOBH M kBH30BU. Jl0OMEHHUTE OArOBOPH
oIpeNenyBaaT Jcka HaCTaBHMIMTE CC CBECHH 32 roTpebuTe 07 JIMYHO NPOPECHOHATHO
ycoBpuryBare. Bo 3aBHCHOCT OJ1 IMMHOCTA, CeK0j MMa pasiIuueH NPUCTaIl, HO cenak HajrojieM

JIeJ1 O]l HUB CE TPY/AT 1a C€ BO TeK CO HOBUTE CITydyBarha Ha npo(eCHOHATHO MOJE.

HckycTBara co GEHOMEHOT Ha €IEKTPOHCKO ommTecTBo, nuterpupamero Ha UKT Bo
o6pa3oBanue, CHCTEMHMTE 33 MCHAUMpame Ha YHCHETO, coboaaMTE 00Opa3OBHH PECYPCH,

KOPHCTEHETO Ha obnak, W JOCTAlHOCTa Ha EJIEKTPOHCKHUTE COOpKHWHH CE€ aHaJIM3HpPaHH.
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CrpykTyupanu 6asu Ha HACTABHM MaTepHjatM M JIMIHTAIHA TpaHchopMaumja —
CTyIMja Ha ciyyaj Bo PenyGnnka Makenonuja

HoGuenute npenopaku ce 3eMeHH BO IIPeBH Kora e AW3ajHApaHa MpeJIor apXTeKTypaTa 3a
0a3sa Ha HactaBHM Marepujamm. ITpemtoror ondaka HaYMH Ha TH3ajHHPAEE U TTOBP3yBambe Ha
TIOZATOLMTE — MOJIEN KOj MOXKE Ja Ce MEHYBA BO 3aBUCHOCT OJ IIOTpe6HTe Ha HMHCTHTYLH]jaTa
Koja ke ro xopucth. Toj e yHMBep3aeH, Moxke na ce NPUMEHYBa BO €IHO YYHIMIITE, BO
TNOBEeKe YUH/IMINTA 3a€THO WIM HAa HMBO Ha leNa ApKaBa, HA NPUMEP, 3a CHTE jaBHH
yaummmra. IIpeitoror ausajuupaH BO oBaa JOKTOpCKa Aucepraumja ce (okycupa Ha
JCNOBUTE O] 0asa Ha IOJATONM 3a: HACTABHM MATEPHjaM, HACTABHMIIM, YYCHULUH H

(opymure 3a quckycum.

Kuyunu 36oposu: MKT so obpasosanue, cmpykmyupanu 6asu, ungpopmamuuku cepeucu,
cucmemu 3a MeHapuparee co yueremo, cnoboOHu obpasosHu pecypcu, npucman 0o

e1eKMpOHCKU Mamepujanu, apxumexmypa na cmpykmyupana 6a3a Ha HacmasHu mamepujanu
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Crpykryupann 0a3M Ha HAacTaBHM MaTepujald M JAWruTagHa TpaHcdopmammja —
CTyAMja Ha ciiy4aj Bo Penybiuka Makenonuja

ABSTRACT

Technological changes are influencing our approach towards life and work on a daily
basis. These changes are reflected on the process of gaining knowledge. Schools have realised
this need and have started with the usage of ICT and Internet during everyday learning
processes. This research has identified the need and benefits from the use of structured digital
educational materials in education, and how they are influencing the teachers’ motivation for
work and success of the students’ learning. Experiences from implementing ICTs in
educational processes from different parts of the world are showing that only with the
introduction of ICTs, no instant improvement of educational processes and its results is
possible. Effective application of technological tools in education requires more complex

approach.

There has been a big number of computers installed in Macedonian schools. The
number of primary and secondary teachers trained is large, either directly by experts or with
dissemination in own schools. The work on this PhD thesis commenced with desk research on
existing literature and similar issues on international level; continued with survey of 182
Macedonian teachers from urban schools, followed by analysis of received results and
defining the recommendations; and was wrapped up with creating a model proposal for

database architecture of educational materials.

The biggest number of respondents have a positive approach towards the usage of
databases of educational materials and are thinking that with their usage effectiveness of
educational process will increase. Still, this number is the bigger in vocational high schools.
There is no gender difference: both female and male teachers with very similar percentage
have an understanding that databases of digital educational materials are increasing the

effectiveness of the educational process.

Deeper analysis of received answers is revealing that only introducing ICTs and
electronic materials is not a solution, and it will not automatically improve the quality of
education. More time should be dedicated to increasing the teachers’ capacities for effective
implementation of electronic learning and teaching materials. Resources in Macedonian
‘anguage adapted to Macedonian curricula will greatly support the usage of the existing ICTs

with aim of improving the quality of learning and gained knowledge. Also, the received
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Crpykryupand 0as¥ Ha HAaCTaBHM MaTepWjand W JWTHTanHa Tpancdopmaumja —
cTyauja Ha ciydaj Bo Penybnuka Makenonuja

answers are clearly stating that technical support should be improved and provided

continuously in order to have uninterrupted use of the already developed materials.

The amount of time teachers are spending on using computers for private purposes
does not influence the wish for introducing and using databases of educational materials in
schools. Macedonian teachers should continue to build own capacities on topics about
databases of educational materials, their creation, usage, and updating. This research has
shown that at least half of the surveyed teachers do not have experience with electronic
assessment. Teachers should receive abundant information and knowledge about existing
tools, ways, and possibilities for assessment with the use of ICTs. Then, teachers should be
trained how to use already existing assessment tools, tests, and quizzes, and at the end, to be
able to design their own tests and quizzes. The answers received in this research are
identifying that teachers are aware of the need for continuous professional development.
Depending on the personality, everyone has a different approach, but the majority of them are

trying to be updated with new developments on the professional field.

Experiences from electronic society phenomenon, integrating of ICT in education,
learning management systems, open educational resources, use of cloud computing,
accessibility of electronic materials are analysed. Identified recommendations are taken into
account when model architecture for database of educational materials is designed. The model
covers design and links between the data. This model can be used based on the needs of the
using institution. It is universal; it can be used in one school, in more schools, or throughout
the whole country, for example in all state schools. The model designed for this thesis is
focusing on the database parts for educational materials, teachers, students, and discussion

forums.

Keywords: ICT in education, structured databases, information services, learning
management systems, open educational resources, accessibility of electronic materials,

architecture of databases with educational materials
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