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NHO®OPMALMNOHE TEXHOJIOTHJE Y HACTABHOM ITPOLECY
HA BUCOKOOBPA3OBHUM MHCTUTYILHIUJAMA

Caxerak:

Nudopmanmonnone texnonoruje (UT) cy mporpamu u padyHapcka TEXHHKa KOjU CIyXe J1a ce 00aBu
HEeKH 1mocao. Ha BUCOk00Opa3oBHUM MHCTUTYIIMjaMa OBO CE y IIPBOM PEJly, ONHOCH Ha HACTaBHU mporec. Paj
npuKasyje crame 3actyrmbeHoct MT-a y HacTaBHOM Tiporiecy, kao 1 ananu3y norpeba 3a UT u npobiiema koju
ce jaBibajy npunukoMm ysohewa UT y HactaBHu mponec. VcTpaxuBame je mpoBeneHo Ha npumMjepy pupon-
Ho-Matemarudkor ¢akynrera (IIM®) y bawoj JIynu. Pax, Takole, naje u cMjepHHIIE 32 TOCTH3AHE KEJHEHOT
cTama 3acTymbeHocTH T y HacTaBHOM Tporiecy Kako Ha (aKylTeTy, TAKO U Ha YHHUBE3UTETY V IIjeJINHH.
Kiby4uHe pujeun:

WNudopmanmone texuonoruje (UT), HacTaBaM nporiec, BUCOKOOOpa3oBHE HHCTUTYIH]e, [IprpoHo-Mmare-
Matnuku (akynrer bama Jlyka, yBoheme T y HacTaBHM Tiporiec.
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Abstract:

Informational technology (IT) are in fact computer software and hardware necessary to complete some
work. At the higher education institutions, this is, primarily, related to teaching process. The paper shows the
state of IT in the teaching process, need for IT, as well as problems that occur when introducing IT into the
teaching process. The study was conducted in the case of Faculty of Science in Banja Luka. The paper also
provides guidelines for achieving the desired state of IT in teaching process both at the college, and at the
University at large.
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1. VVIOTA 1 3HAYAJ UT Y CABPEMEHOM
BUCOKOMKOJICKOM OBPA3OBABY

[lojam wunpopmanmonux TtexHonoruja (MUT)
O3Ha4yaBa pauyHapcke IMporpaMe U padyHapcKy
TEXHHUKY Koja je moTrpeOHa /1a ce 00aBu HEKH 1OCao.
VY chydajy BHCOKOOOPa30BHHMX YCTaHOBa, KaKaB
je u Ipuponno-marematnuku ¢axynrer ([IMD),
pHjed mocao ce MPBEHCTBEHO OJHOCH HAa HACTaBHH,
a HaKoH TOra M Ha Hay4YHO-UCTPa)KUBAYKU IPOILEC.
Kao mnpumjep BHCOKOOOpa3oBHE WHCTUTYIH]jE
y3eT je [IM® u3 paznora mro Ha OBOM (aKyaTeTy
MOCTOjU 8 CTY/IMjCKUX Tporpama koju cy mehycodbno
Pa3IMYUTH, TIa MOTY TIOCITYXKHTH Kao 1o0ap mpumjep
3a HCTpaXXMBame, jep WHCTUTYIHja (PyHKIIMOHUIIIE
Ka0 YHUBEP3UTET Y MAJIOM.

Bucokoobpa3oBHE yCTaHOBE Cy y MOCIbEIHBUX
JIBAaZicCeTaK TOJWHA, CYOUCHE Ca KOHCTAHTHUM
MIPUTUCKOM TEXHOJIOIIKNX, SKOHOMCKHX F COLIMj AITHUX
MpoMjeHa Koje ce JeliaBajy Ha TI00aTHOM HUBOY
U KOje Cy IOCTaBWJIE HOBE 3aXTjeBe Ipel] BUCOKO
oOpa3oBame. 3aXTjeBH ce orenajy y sehem ynaramy
u BeheMm KopHIITEeHY HOBUX TEXHOJIOTHja, a TOCEOHO
WT. 3axtjeBu cy W Jga ce CTyleHTHUMa 00e30uje/e
BUIIM HUBOM 3Hama U BjelITHHA 3a HOBA M pacTyha
TPXKHUINTA, Ka0 M Ja ce o0e30ujenun MoryhHoct
L[jJeJIOKUBOTHOT yuera. [IpuTucak je U Ha CTalTHOM
yHanpehuBamby HaCTaBHUX IJIAHOBA U IPOrpamMa, Kao
W Ha MOJM3alky KBAJIUTETa BHCOKOI 0oOpasoBama.'
[IpunukoM ucIymaBamka HABEACHUX 3axTjeBa, pe-
anu3anyja MakCUMAJHUX (PUHAHCHUJCKHUX YINTElIa U
orpannyaBame ynaramwa y UT jaBsba ce Kao jena o
HajBaYKHHUJUX 33XTjcBa.

IMpema Tumy JluHOHEHY? MOCTOjH HEKOIHMKO
(haza y ucropuju pazoja UT-a y Bucokom o0Opazo-
Bamy:

,»kpaj 70-tux u moverak 80-TMX roanMHA: MPO-
rpamupame, Bjexxoame;

e kpaj 80-Tux u nmoverak 90-TUX rofvHA: yUCHE
noMohy crienujaan3oBaHUX IporpaMa Ha pady-
Hapuma (computer based training — CBT);

e moyerak 90-THX roJMHA: yueHmhe Ha OCHOBY MH-
teprera (Interent based training — IBT);

*  kpaj 90-tux u movyerak 2000-THX: ETCKTPOHCKO
yueme (e-learning) i

e kpaj 2000-THX: IPYIITBEHU MPOrpaMu U Oec-
TIJIaTHU caJipikaju.”

THaddad D. W, Jurich S.: ICT FOR EDUCATION: POTENTIAL
AND POTEN Y,www.1ct1nedtoolk1t.o(r%/usere/hbralgl/tech for
ed_chapters/03.pdf, ca Untepuera, 12.05.2009, 11.2 T
2 www2.uiah.fi/~tleinone, ca Murephera, 20.10.2009, 10.31
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1. ROLE AND IMPORTANCE OF IT IN
MODERN HIGHER EDUCATION

The term information technology (IT) me-
ans computer programs and computer techno-
logy that is needed to complete some work. In
the case of higher education institutions, such as
the Faculty of Science this is primarily related
to teaching, and then to the science and research
process as well. Good example of higher educa-
tion institution is Faculty of Science. There are
8 programs on this Faculty that are so different
from each other that can serve as a good example
for research, because programs are functioning
as a university.

Over the past twenty years higher educa-
tion institutions have faced constant pressure of
technological, economic and social changes that
are happening on a global level and which have
raised new demands on higher education. The
requirements are reflected in greater investment
and greater use of new technologies, especial-
ly IT, providing students with higher levels of
knowledge and skills and lifelong learning op-
portunities. The pressure is on constant improve-
ment of curricula, as well as on raising the qual-
ity of higher education.! In fulfilling the above,
there is perhaps the most important requirement,
and that is to save as much money as possible.

According to Teemu Leinonen?, there are
several stages in the history of the development
of IT in higher education:

» “end of seventies and the beginning of the eight-
ies: programming, training; ,,kraj 70-tih i poce-
tak 80-tih godina: programiranje, vjezbanje;

* end of eighties and the beginning of the nine-
ties: learning through specialized programs for
computers (computer based training - CBT);

* beginning of the nineties: learning based on the
Internet (the Internet based training - IBT);

» end of the nineties and the beginning of Millen-
nium: electronic learning (e-learning) and

* end of 2010: social programs and free servi-

ER]

ces.

THaddad D, W., Jurich S.: ICT FOR EDUCATION: POTENTIAL
AND POTENCY, www.ictinedtoolkit.org/usere/library/tech
for ed chapters/03.pdf, 12.05.2009, 11.22

2 www2.uiah.fi/~tleinone, 20.10.2009, 10.31
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Cnuxa 1: Hemopuja HT-a y obpazosarvy.

Picture 1: IT history in education.

.......................................................

I_.-""‘Uéenje pomodu sofwarea
: na ratunarima sa
... multimedijom (CBT)

Programiranje

< Utenje pomoéu Interneta

Drustveni software i :\.

e-ulenje besplatni sadrZaji ]

(IBT)

1975 1980 1985 1990
Izvor: www2.uiah.fi/~tleinone, sa Interneta,
20.10.2009, 10.31
[Morpebe koje  nmajy  TOACTPHjEK  BUCO-

KOOOpa30BHUM MHCTHTYIIHjaMa Jia ce OaBe yBOhemeM
WT-ay HacTaBHU IPOIIEC CYy MPBEHCTBEHO 00pa30BHE
U Hay4YHO-UCTPAKMBAYKe U MOTY C€ CBECTH Ha
cienehe:

e moTpeba ma ce m3ahe y cycpeT pasnHuIUTHM
3axXTjeBUMa CTyACHaTa M Ja ce, y CKIaay ca
MoryhHocTrma, 00e30ujear 00pa3oBame ,,IM0
Mjepu,

* moTpeba 3a TPEHYTHOM KOMYHHKAIIMjOM H3-
Mel)y oOpa3oBHMX MHCTHTYLHja M CTYJCHATa,
Kao CTylIeHaTa ¥ HACTAaBHOT 0C00Jba,

* pactyha cBuject crymenara o UT-y kao Hem-
30CTaBHOM aJIaTy MPWINKOM CTYIHPamba,

*  JKeJba CTyJACHATa Jla CTYAUpajy HE3aBHCHO Off
BpEMEHA M MjecTa, OJIHOCHO Jia He Mopajy (u-
3WYKH OWTH TIPUCYTHH Y TIpeaBaoHaMa,

e morpeba ma ce obe30ujeny yBHUI Y Hampenak
CTyJCHATa y peanHoM BpeMeHy omoryhasajyhu
Be3y m3Mel)y aIMUHUCTPAaTHBHOT 1 0OPa30BHOT
cHucTeMa,

* motpeba 3a yCrocTaBbambeM 00pa30BHUX U Ha-
YYHO-UCTPAKUBAYKHX MPEXKa Ca OKPYKECHEM U
EY,

* morpeba na ce T nnTerpume y HacTaBy.

Jeman om BaxkHHUX 3axTjeBa CaBPEMEHOT
OKpy)XKema Koju TmonpasymjeBa yBoheme MWT-a
y BHCOKO 00pa3oBame je M e-yueme, Koje je
Je(UHUCAHO Kao ,,...KOPHUIITCHE MYITUMEIHje U
WurepHera y cBpXy moOOJbllIakba KBAJIUTETE YUCHa
— oMoryhaBameM MPUCTYIIa yAaJFCHUM H3BOpUMA U
yciyrama v oMoryhaBameM capajiibe 1 KOMyHUKAIH]je
¥ Ha JaJbuHy.

T hr.wikipedia.org/wiki/E-u%C4%8Denje, sa Interneta,20.09.2008.10.44

v

1995 2000

Educational and research needs which are boost-
ing higher education institutions to deal with the in-
troduction of IT in teaching are primarily:

* the need to meet the varying requirements of
students and to provide “tailored”, education,

» the need for communication between educa-
tional institutions and students, as well as stu-
dents and professors,

+ increasing students awareness of IT as an indis-
pensable tool in studying,

» students wish to study independently of time
and place,

» the need to provide insight into students prog-
ress in real time allowing the connection be-
tween the administrative and educational sys-
tems,

» the need to establish educational and regional
and EU research network,

» the need to integrate IT into teaching.

One of the important needs that require introduc-
tion of IT in higher education is e-learning, which is
defined as “...use of multimedia and Internet in order
to improve quality of learning — with providing ac-
cess to remote resources and services and facilitating
distance cooperation and communication.”?

T hr.wikipedia.org/wiki/E-u%C4%8Denje, 20.09.2008. 10.44
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E-yueme Moxe ce oujeIuTH Ha:

° ,KIACHYHY HACTaBY — HACTaBa Yy YYHOHHIIH
(72f1li face-to-face)

e HacraBy y3 nomoh HUI[T-a — texHonoruja y
ciryx0u moOospmama kinacuaHe Hactase (/CT
supported teaching and learning)

e XuOpPUAHY WJIM MjeIIOBUTY HacTaBa —
KOMOUHalMja HacTaBe y YYMOHULM U HAcTaBe
y3 iomoh texHosoruja (hybrid, mixed mode ili
blended learning)

e onjaju (online) HacraBa — HacraBa je y3
nomoh UI[T-a y moTmyHOCTH OpraHi30BaHa Ha
Wurepuery (fully online).**

2. ”HPOPMAIIMOHE TEXHOJIOTUJE
HA IIM®-y

[puponHo-maremarnuky  ¢paxkyarer y bamoj
Jlymm ocuoBan je 12. centemOpa 1996. rommue, a
HACTA0 je M3]BajaleM IpyIle NMPHUPOJHUX HayKa ca
dunozoderor dakyarera. 3auetak je O6uo y Ilema-
TOIIKOj aKaJeMHUju, OJHOCHO y Bwioj memaromnikoj
KoM oCHOBaHO] y bamoj Jlymm 1950. roqune Ha
KOjUMa Cy TOCTOjaJie OCHOBHE IpyIie MPUPOIHUX U
JpyuTBeHux Hayka. [IM®-y je nmomujesbeHa 3rpa-
Ia YunTesbCKe IIKOJE y KOjoj Ce Hayla3d M JaHac.’
[Mpummkom ocHuBama [IM® je nmao cBera Hekomu-
KO padyHapa Koju Hucy oumnm ympexenu. o 2002.
rogune [IM® je ympexuo mocrojehe pauynape u
Hucko 2500 pyrep (monammja WUS Aycrpuja) y
nokanay mpexy (JIAH). [IM® je Tama 6uo crojeH
Ha VHTepHeT je npeko YHuBep3uTeTckor PagyyHckor
enTpa (YPLI), a nocrojana je u pauyHapcka npenia-
BaOHa ca 3aCTapjeINM W HeCTaHIaPJHAM XapIBEPOM
u coTBEpOM.

Tomune 2011. 'y [IM®-0Boj Mpexu BUMa MPEKO
100 pauyHnapa u 8 cepBepa (2 cepBepcke U 6 OOMUIHUX
MammHa), a 2009. ronuHe crojeH je Ha AKaJIeMCKy
mpexy Penybmuke Cprcke (CAPHET) myrem om-
Tuakor kabna. Hakon cnajama Ha CAPHET wu3Benen
je mpojext nokpuBama [IM®-a Oe)KUYHIUM CUTHAIIOM
WHTepHerTa.

* hr.wikipedia.org/wiki/E-u%C4%8Denje, sa Interneta,

20.09.2008.10.44
> www.pmfbl.org/istorijat/index.php

104

We can divide it as:

» “classical education - teaching in the class-
room (F2F or face-to-face)

e teaching with ICT - technology in the service
of improving the standard of teaching (/CT
supported teaching and learning)

* hybrid or mixed classes - a combination of
classroom and teaching with technology (/y-
brid, mixed mode or blended learning)

¢ online (online) classes - classes with the help
of ICT fully organized on the Internet (fully on-
line). <

2. INFORMATION TECHNOLOGY ON
FACULTY OF SCIENCE

Faculty of Science was established in Banja
Luka on 12 September 1996. In the beginning it
was a Teacher Training College and the College
of Pedagogy founded in Banja Luka in 1950.
Faculty of Science is situated in the School
Teachers’ building.’ Upon the establishment of
Science had a few computers that weren’t con-
nect to network. Until year 2002. Faculty of Sci-
ence is connected the existing PCs and Cisco
2500 router (donations WUS Austria) in a Lo-
cal Area Network (LAN). Faculty of Science
was connected to the Internet via the University
Computing Centre (URC), and there was a lec-
ture room with outdated computer and a non-
standard hardware and software.

In year 2009. Faculty of Science was con-
nected to the Republic of Srpska Academic Net-
work (SARNET) via optical cable. After con-
necting to SARNET, Faculty of Science was
covered with wireless Internet signal. In year
2011. in Faculty of Science has network with
over 100 PCs and 8 servers (2 server machine
and 6 ordinary PCs acting as server),

4 hr.wikipedia.org/wiki/E-u%C4%8Denje, 20.09.2008. 10.44.
> www.pmfbl.org/istorijat/index.php, 25.52010 11.12
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CepBepu koju AaHaAC paje cy:
* IICHTPAJHHU CEPBEP KOJH CIYXKH 32 PyTHUpPaIbE,
samrtuty JIAH-a u onpxaBame BeO cTpaHHIe

[IM®-a,

* Beb cepBep Ha KojeM ce Hanaze cajtoBu [IMD-
a,

*  HMEjJI cepBep 3a HaCTaBHO 0coOJbe U CIyxkOe
[IM®-a,

° KIHMJEHT cepBep KOjH OICIYXKYyje padyyHapcKy
npeaBaoHy (IyLITEH y paj y capajibH ca Ha-
CTaBHHM 0C00JbeM U cTyneHTHMa CTyaujckor
porpama 3a MaTeMaTuKy ¥ HH()OPMATHKY ),

*  cepsep [eorpadckor nHPOPMATHOHOT CHCTEMA
('"C) 3a noppuiky HactaBu ['MC-a,

*  CcepBep ayTOMAaTCKEe METEOPOJIOIIKE CTAHUIIE,

* cepBep 3a ydeme Ha JaJbHHY ca OeCIUIaTHHM
nporpamoM Myt (Moodle) xoju je y dasu Te-
CTUpama u

e cepBep 3a MOAPUIKY HacTaBu Ha CTyaujckoM
Iporpamy 3a MaTeMaTHKy W HH(OPMATHKY.

[To mjepewuma y ¢debpyapy 2011. rogune Bed
cajt [IM®-a umao je aHeBHU Tpocjek on 250 mo-
cjera, IITO je Ha TOJMIHEM HUBOY U3HOCH BHIIIE O]
75000.

VYxynHo crame UT na [IM®-y onjemyjemo otje-
HOM 3-11002apo (1-HeroBOJEHO, S-OITMYHO), OJHOCHO
HajBUIIOM MOTyhoMm oIfjeHOM ¢ 003MpOM Ha HaYHMH
¢unacupamwa UT Ha YHuBep3urery y bawoj Jlymu.

3. EMITUPUJCKO UCTPA)KNBAIBE
HUT-A HA IIM®-Y

Hwuse uctpaxusama UT na [IM®-y 6uo je na ce
UCTPaXKH cajlallibe cTame kopuihewa UT y HacTas-
HOM IIPOLIECY, IPUKYTIJbare HOBOT 3Hawa 0 YT y Ha-
CTaBHOM IIPOLIECY, CTBapambe IpoLeaypa 3a yBoheme
WT y nacraBan nporec Ha [IM®-y, kao u nodujame
oarosopa Ha cinujencha nurama:

* Kakso je canamme crame MT-a y HacTaBu Ha
[IM®-y?

* Koje je xesmeno crame UT y HacTaBHOM mpo-
ecy?

* Kaxko yBectu UT y HacTaBHM miporiec?

HctpaxuBame Koje je mpoBeieHo Mely cTyieH-
THMa U HACTaBHUM 0CO0JbEM, OJIBUJAJIO CE Y 3UMCKOM
cemectpy 2009/2010. ronune Mely 284 cryneHra
(189 >xenckux m 95 MymIKnx) ca 5 CTYIUJCKHUX TIPO-
rpama (bnomnormja, I'eorpaduja, Exomornja, Xemuja

Servers that operate today are:

» acentral server (network routing, LAN protec-
tion and administration of Faculty of Science
Web site),

» the web server that support the sites of Faculty
of Science,

* e-malil server,

» client server (build up in cooperation with fac-
ulty and students of the Department of Math-
ematics and Informatics),

»  Geographical Information Systems (GIS) serv-
er,

» automatics weather station server (beta),

» server for distance learning with free Moodle
software (beta) and

» server for supporting the academic program for
Department of mathematics and informatics.

According to Interent click counter in Febru-
ary Faculty of Science Web site has daily average of
more than 400 unique clicks (Faculty of Science has
1500 students and 150 employes).

State of IT at the Faculty of Science could be
graded as 3-good (1-bad, 5-excellent), or with high-
est possible grade considering state of financing of IT
at the University of Banja Luka.

3. EMPIRICAL RESEARCH OF IT
FACULTY OF SCIENCE

The goal of research was to investigate the current
state of IT use in the teaching process, the gather-
ing of new knowledge about IT in the teaching pro-
cess, creating procedures for the introduction of IT
in teaching at the Faculty of Science, as well as to
provide answers to the following questions:

*  What is the current state of IT in teaching pro-
cess at the Faculty of Science?

*  What is the desired state of IT in the teaching
process?

*  How to introduce IT into the teaching process?

The survey took place in the winter semester of
year 2009/2010. among 284 students (189 female
and 95 male) from 5 different departments (Biology,
Geography, Ecology, Chemistry and Spatial Plan-
ning). Survey has 45 questions which were divided
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u [IpocTopro mnanupame) [IM®d-a npoBezieHa je aH-
KeTa ca 45 nmuTama Koja cy rionujesbeHa y 5 6arepuja:
* Jlemorpadcka nurama,
e Ilutama 0 MHPOPMATUYKO] TUCMEHOCTH,
* [lurtamwa o npumjern UT Ha dakynreTy,
* Ilpumjena UT y nacrasmy,
e [lurama o ouekuBamwuma Be3anuM 3a UT y Ha-
CTaBH.

[TnaH je 6uo na ce y 3umckom cemectpy 2009/10.
rojivHe nposeje ankera Mely crynentuma [IM®-a, a
3aTHM Jia Ce Y JheTHEM CEMECTpPy aHKeTHpa 1 HaCTaB-
HO oco0Jbe. McToBpeMeHO ca aHKeTOM IIpHITpeMIbe-
He cy UT xoje cy ce kopuctuiie 1a Ou ce MOIIo mpa-
THTH BUXOBO yBOlCHE, KOPHIITCHE, Ka0 U ePEKTH
KOPHIITEHA.

VY ucrpaxuBamy cy kopuiutene ciujenche UT:

*  (paKyaTETCKM MME)IOBH HACTaBHOT 0c00Jba,

*  (hakynATETCKH CajTOBU HACTABHOT 0CO0JbA KOJU
Cy caap)KaBaJll OCHOBHE IOZIaTKE O KOJETH]Y,
ImpuMjepe KOJIOKBHjyMa M HCIIHTA, pe3yirare
KOJIOKBHjyMa M HMCIHTA, Ka0 M JIpyre KOpUCHE
nHpopMaIje BE3HE 3a KOJETUjyM, Kao W Ha-
CTaBHH MaTepHjal,

* cajr [IM®-a 3a ommire 06aBjeCTH O CTY/IN]jCKOM
porpamy,

e  ¢opym Ha cajty [IM®D-a Ha KOjeM Cy CTyIeHTH
ITOCTaBJbAIN ¥ KOMEHTAPHCAIN Pa3He TeMe Be-
3aHE 32 HACTaBY,

e gapymTBeHa Mpexa dejcOyk.

VY 0BOM pajly Cy KOPHMINTEHH OATOBOPH Ha
6 ox 45 nuTama U3 aHKETe 3a KOja je 3aKJbY4eHO J1a
Cy HajOWTHU]a 3a NOOUjambe CIMKE 0 MHPOPMATHUYIKO]
NMUCMEHOCTH U 3acTymsbeHocTd UT na IIM®-y.
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into 5 battery:

*  Demographic issues,

*  Questions about computer literacy,

*  Questions about the application of IT in the
university,

»  Application of IT in teaching,

*  Questions about expectations related to IT in
teaching.

Plan of research was that a survey should be car-
ried out among students of Faculty of Science and
then in the summer semester of same year to inter-
view professors. Simultaneously with the survey
some IT were prepare for implementing in order to
be able to monitor their use and effects of use.

In this research following IT has been used:

» teaching staff e-mails,

» teaching staff personal sites containing basic
information about the course, examples of tests
and examinations, the results of tests and ex-
ams, lecturing materials, as well as other useful
information,

» official website for general notice on the aca-
demic program,

« forum on the official website in which students
are asked and commented on various topics re-
lated to teaching,

»  Facebook social network.

In this paper, 6 of 45 questions of the survey
were used for which it was concluded that they are
most important for obtaining a picture of the IT liter-
acy and IT representation on the Faculty of Science.
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Tabena 1: Jucmpubyyuja ucnumanuka
no odzoeopuma na 1. numarse

Table 1: Distribution by responses
to the question No. 1.

. . Bpoj ucniurannka

Mojy uH(pOpPMATHUKY HCMEHOCT HHjEeHUM KA0:
1)} %

Hucam nHbOpMaTHIKH THCMEH U HE KEIUM ce 00pa3oBaTH 2 0.66
Hucam vH(OpMATHYKK THCMEH U XKEIUM ce 00pa3oBaru 9 2.95
Vimam ocuoBHa 3Hama (Wopa, Murepher) 194 63.61
Vmam nanpenna 3Hamwa (MC Oduc naker, Mutepuer, Anobe Anpobar) 80 26.23
Nmam 3Hama u3 crenujaan3oBanux mporpama (dorormror, Koper, TUC, Aytoken) 17 5.57
Heusjammeno 3 0.98
VkymHO 305 100.00

AHKETHpaHU CTYACHTH CY JOajHl CBOj KOMCHTap
Ha MUTamke CBOje NH(POPMATHUIKE TTMCMEHOCTH TIIje je
om0 moryhe natu BuIIe of jegHor onrosopa. U3 ox-
roBopa, kojux je omwio 305, ce Buu j1a je Benuka Behu-
Ha 0IroBopa, mwUX 95%, 6110 1a uma ocHoBHa (64%)
W HanpeaHa HHpopMaTHUIKa 3Hama (26%), MoK je 6%
W3jaBUJIO J]a MMa 3Hamba M3 CIICIHjaTH30BaHUX IIPO-
rpama, mIto 61U MOIIIH YBPCTUTH Y U3PA3UTO HAPEIHY
uHpopMaTHIKy mrcMeHocT. Tpu mporeHTa oAroBopa
om0 je na ce He ocjeha HHPOPMATHUKH MTUCMEHO aJn
na ce skenn oOpasosaru. OBO je OJUTHYaH HOJATAK KOjH
Tpeba Ja TOCIyXH Kao OCHOBA 3a OpIKHU Ipenasak y
JKEJHEHO cTame 3acTymbeHoctu UT y HacTaBy.

Tabena 2: Jlucmpubyyuja ucnumanuxa
no 002060puma Ha 4. numarbe

Surveyed students gave their feedback on the is-
sue of their computer literacy and it was possible to
give more than one answer. Responses, which were
305, shows that the vast majority of it or 95% was to
have primary (64%) and advanced IT skills (26%),
while 6% percent has knowledge in specialized pro-
grams, which could be included in a highly advanced
computer literacy. 3% are not computer literate, but
they wants to educate. This is great information that
should serve as the basis for a faster transition to the
desired state of the representation of IT in teaching.

Table 2: Distribution by responses
to the question No.4.

Kojy nepudgepny onpemy u npunagajyhu copreep 3nare kopucruru? bpoj nemuraitiia
[0} %
Ckenep 143 13.00
Jururanny kamepy 168 15.27
Jururanau goro-anapar 238 21.64
[Hramnay 241 2191
Orerr memopujy (YCB) 253 23.00
Bupeo npojexrop 49 4.45
Hpyry onpemy. 7 0.64
Hewusjammeno 1 0.09
YkynHO 1100 100.00
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W3 oarosopa je BuasbuBo 1a 99% aHKeTHpaHUX
CTy/ICHTa 3Hajy KOPUCTHUTH NEpU(EpHy OIpeMy 0
KOj€ Cy MOIVIA Y CBOM OKPYKerY J0hH, Kao HIIp. CKe-
Hep, KaMepy, (GOTo amapar, mrammad ¥ (Giaen MeMo-
puja, 1ok Beh Kon BHIIeo pojeKTopa nMa Mambu Opoj
OJIrOBOpA jep je TO ollpeMa TexkKe JOCTyIHa 3a Behuny
CTyAeHara.

Tabena 3: JJucmpubyyuja ucnumanuxa
no odeogopuma na 27. numarve

Responses shows that 99% of students know
how to use peripheral equipment such as scanner,
camera, camera, printer and flash memory, while vid-
eo projector has a small number of responses because
it is the equipment less accessible for most students.

Table 3: Distribution by responses
to question No. 27.

Kouuxo ce, no Bamem munbewy, UT kopucre y HacTaBu Ha Bamem daxyarery? Bpoj nemmrarika
i) %

He unrepecyje Me 31 10,92
He xopucre ce 54 19,01
Cnabo ce kopucre 135 47,54
JloBOJBHO Ce KopucTe 34 11,97
[Tpunu4Ho 1O0OPO ce KopUcTe 6 2,11
He 3nam 3 1,06
Hewusjammeno 21 7,39
YKynHo 284 100,00

Ha oo nutame 11% ucnuTaHuX je 0JroBOPHIIO
Jla uX He uHTepecyje, 19% na ce He kopucte, 48% na
ce ciabo xopucte, 12% na ce 10BOJBHO KOpHCTe, 2%
Jla ce MPIIINYHO 100po Kopucre, 1% kaxe na He 3Ha
1 7% uCIHTaHHX je Hew3jammbeHo. Benuku je 6poj
CTy[CHATa KOjU Cy OWJIM HEH3jallllbeHU U KOje OBO
nuTame He uHTepecyje yak 18,3% mro je momarak
KOJH JIOCTH3amEeM JKeJbeHOT cTama MT-a y HacTaBu
Tpeba MUHHUMHU3UPATH.

Tabena 4: JJucmpubyyuja ucnumanuka
no odeogopuma na 30. numarse

On the question about state of use of IT in their fac-
ulty, 11% of the respondents answered that they are not
interested, 19% are not used, 48% to be slightly enough
used, 12% is enough to use, 2% to be quite enough used,
1% said they did not know and 7 % were undeclared. A
large number of students, 18.3%, who were undeclared
or think that this issue is not interesting enough, is in fact
primal target group that should be minimized by reach-
ing the desired state of IT in teaching.

Table 4: Distribution by responses
to question No. 30.

. Bbpoj nucnuranuka
Koje ce UT kopucrte y HacTaBu Ha Bamem ¢axkynarery?
¢ %

He 3nam 120 33,33
1MeEjJ1 KOHCYITaIHje 47 13,06
Dopym 12 3,33
[Toyep nouHT npe3eHranmje 120 33,33
OHJ1ajH HaCTaBHHU Marepujall 11 3,06
Be6 cajt dakynrera 30 8,33
Hewusjammeno 20 5,56
YkynHo 360 100,00

Ha murame Koje UT ce xopucte y HacTaBu Ha
BamieM QakynTery, riaje je omio moryhe matu Buie
O]l jeHoT oaroBopa, omito je 360 oxroBopa oj KOjux
je 33,33% onroeopa y kareropuju ,,He 3Ham™, HelmITo
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On the issue about IT that should be in use on
their faculty it was possible to give more than one
answer and there were 360 responses of which 34%
of responses were in the category of “I do not know”,
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Buute oz 13,06% na ce kopucte UMeji1 KOHCYyITaluje,
3,3% na ce xopuctu dopym, 33,33% na ce kopucre
[Nayep mounT mpesenrauuje, 3,06% oHIIAjH HACTaB-
Hu Matepujai, 8% Beb cajt [IM®-a u 5,56% je 6uio
HEH3jallllbCHUX.

Tabena 5: JJucmpubyyuja ucnumanuxa
no ooeoeopuma na 31. numarve

13% that said that they should be using more e-mail
consultations, 3% should be using more web site fo-
rum, 33% should be using more Power Point presen-
tations, 3% should be using more online instructional
materials, 8% should be using more official web site
and 6% were undeclared.

Table 5: Distribution by responses
to question No. 31

Koje 6u UT Tpe6asio BHie KOPHCTHTH y HACTaBH? bpoj mermaiiika
[0) %
He 3nam 82 13,76
MMEjJT KOHCYJITallNje 104 17,45
Dopym 68 11,41
[Toyep NOMHT npe3eHTalmje 102 17,11
OHJIajH HACTaBHU MaTepHjall 125 20,97
Beb cajt dakynrera 102 17,11
Hemro npyro 4 0,67
HewusjammeHo 9 1,51
VYKynHO 596 100,00

Ha nurame o Tome koje 6u UT tpebano Buiie
KOPUCTHTH Yy HAcTaBH, rije je Ouio moryhe maru
BHIIIE O] jeTHOT OJIrOBOPa, OWII0 je 596 omarosopa on
Kojux je 14% Ommno y kareropuju ,,He 3am™, 17% je
ouso 3a umejn koHcyarauuje, 11% 3a dopym, 17%
3a [layep mouHT npesenrauuje, 21% 3a oHnajH Ha-
craBHH Matepujai, 17% 3a BeO cajt [IMd-a, 1% 3a
HEITO ApYro U 2% je Ouio Heu3jallmbHO.

Tabena 6.: Jfucmpudyyuja ucnumanuxa
no odeogopuma Ha 34. numarse

On the question of what IT should be more
in use in the classroom, where it was possible to give
more than one answer, it was 596 responses of which
14% were in the category of “I do not know”, 17%
were for e-mail consultation , 11% for the forum,
17% for Power Point presentations, 21% for online
instructional materials, 17% of the Web site of Sci-
ence, 1% for something else and 2% were undeclared.

Table 6. Distribution by responses
to question No. 34

Yuemwe y3 nomoh UT 6u Mu ymireneso MHOro BpeMeHa. bpoj nenuranika
i) %
Crnaxem ce 134 47,18
JIjemuMHUYHO ce clakeM 114 40,14
He ciaxxem ce 14 4,93
He 3nam 17 5,99
Hewnsjammeno 5 1,76
YkynHo 284 100,00

Ca xoHcTaramujoM: ,,Yueme y3 nomoh UT-a 6u
MU YIITE/IeI0 MHOTO BpeMeHa™ ciaxe ce 47% ucnu-
TaHux, 40% ce gjenMMUYHO ciaxe, 5% ce He ciaxe,
6% He 3Ha, a 2% je OWII0 HEeU3jalllbeHUX.

With the statement: “Learning through IT would
save much time, “ agrees 47% of respondents, 40%
partially agree, 5% disagree, 6% do not know, and
2% were undeclared.
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W3 oxnrosopa aHkeTHpaHUX CTyA€HAaTa BUIM Ce
na je nmpexo 90% OCHOBHO WITH HarpeaHo uHpopma-
TUYKHA MHCMEHO, Kao u To Aa Buiie on 90% cryne-
HaTa 3Ha KOPUCTUTH NepHdeHy pauyHapCcKy Onpemy
IITO HaM Jaje BEMKH MaHEBAapCKHU IPOCTOP MPHIIH-
koM yBohewa UT y HacTaBHH mpo1iec.

OnroBopu Ha ocTajia MUTama Aajy HaM YBHUI Y
HauMHe kopuiutewa u Bpery UT koje Tpeba yBectn
y HactaBHU Inpouec Ha [IM®-y. Behuna crynenara,
npeko 70%, muciu na UT tpebajy HacTaBHOM IPO-
LeCy U Ja Cy COPEeMHHU Jia UX KOpUCTe Ja OU mobosb-
[1ajy KOMyHHKaIMjy ca HaCTaBHUM 0c00JbeM, Kao U
IIPOLIEC yUeHa.

3abpumasa Opoj cryaenara (ox 10-30% y 3aBu-
CHOCTH O]] TUTamba) KOjU Cy Ha MMUTaka Koja ce THIY
3actymubeHocTH wim yBohewy UT na [IM® Oumm
HE3aMHTEPECOBaHH. Y TIpoIeAypaMa Koje ce THUY
yBohewa UT y nactaBy Ha [IM® mopa ce moBectn
padyHa 0 OBOM IIPOLIEHTY jep YKOJIMKO Ce MIPOLEaype
WCIIPaBHO TUTaHWpajy oHna he m Opoj 3aHTEepecoBa-
HUX PacTH.

3aHUMJBMB MOJATaK je U Aa 72% cTyaeHata Mu-
CJIK J1a ¢y 3a 100pe KOHCyNTaluje IpecyJaH pasro-
BOp ,,y 4eTupu oka*“. OBO ce MOXKe IPOTyMayuTu Kao
HOPMaJIo ¢ 003MpOM Ja ce HaJla3MMO Ha IpeNiasy u3
I'yremOepr nuBuIM3auje y MHPOPMATHUKY.

PasroBopu 00aBJbeHN Ca HACTaBHUINMA H Ca-
pamHUIKMa KOJH Cy CY/AjeloBAM Yy aHKCTUPAmY
CTyJleHaTa Jaiu ¢y HaM umHopMaluje norpedHe 3a
(hopmupame crimcka norpeda 3a T va [IM®D-y, kao
1 3a GopMHUpame MPOoIleypa MOTPEOHUX 3a Tpeliazak
W3 CaJlallIber y ’KEJbEHO CTame 3acTymibeHocTH UT
Ha [IM®-y. HacraBHO 0c00Jbe KOje je y4ecTBOBAJIO
Yy HCTpaKHBay TMOJIN]jEJEHO je Y 3 KaTeropuje u To:

* OHHM KOjU Cy TIOTITYHO TNPOBOIWIN HCTPaKH-

Bame (40%),

°  OHH KOjH CY JIjeJITUMHYHO MPOBOIIN UCTPAKH-
Bame (20%) u

* OHM KOjH Cy HHCY IPOBOAWIH HCTPAKUBAHC
(40%).

HactaBHO 0c00Jbe Koje je y MOTIYHOCTH CyIje-
noBaino y ysohewy MT y HacraBHe mpeamere Koje
OHHM TIpe/Iajy Claja y OHe KOju Cy M3pa3uTo UH(pOp-
MaTHYKH IUCMEHHU U KOjU y 00aBJbaby CBOT [IOCTIA HA
JTHEBHOj 0a3¥ KOPHUCTE UM, IMYHH U (PaKyITETCKH
BeO cajT, Mpe3eHTalnje, Ka0 U APYLITBEHE MpPExKe.
Oga kareropuja muciu aa um UT yop3aBa npunpemy
HacTaBe U Hay4HHU paf, fa cy uM 1T nomorne y Opxoj
KOMYHUKAIIAJU ca CTyJACHTHMA M Jd UM KOPHIITCHE
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From the answers of students shows that over
90% has basic or advanced computer literacy,
and that more than 90% of students know how to
use computer peripheral equipment which gives
us great opportunity in introducing IT into the
teaching process.

Answers to other questions give us insight
into ways of using IT as well as the type of IT
to be introduced into the teaching process at the
Faculty of Science. Most students, over 70%
think that IT should be the used in teaching pro-
cess and are willing to use them to improve com-
munication with teaching staff, as well as the
learning process.

A disturbing number of students (10-30%
depending on the issue) were uninterested for
the process of introducing IT into learning pro-
cess. The procedures concerning the introduc-
tion of IT in education in the Faculty of Science
must take this percentage into the consideration.

An interesting fact is that 72% of students
thought to be crucial for good consultation chat
“in private”. This can be interpreted as normal
given that we are in the transition from Guten-
berg into IT civilization.

Interviews conducted with teachers who par-
ticipated in the survey of students gave us the in-
formation needed to form a list of needs for IT at
the Faculty of Science, as well as the formation
of procedures required to make a step forward
from current to desired state of IT on the Faculty
of Science. Teaching staff who participated in
the study can be divided into 3 categories:

* those who are fully implemented research
(40%),

» those who have conducted research in part
(20%) and

* those who have not conducted research
(40%).

The teaching staff which were fully engaged
in the introduction of IT in teaching is one who
are extremely computer literate, and on a daily
basis using personal and university website, pre-
sentation, and social networks. This category of
teachers thought that IT speeds up the prepara-
tion of teaching and scientific work, also that IT
help in faster communication with students and
that using of IT in everyday work increases the
time to perform other duties at work as much
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WUT y cBakogHeBHOM Iocily moBehaBa Bpujeme 3a
o0aBsbame APYTruX Ty>KHOCTH Ha Mocity 3a 4ak 50%.
Kpajwbu yTHCak Koju je OBa KaTeropuja M3HHUjena y
moceOHOM KOMEHTapy HJie OJf Tora Jia, ako ce CTy-
neHTuMa kopumremeMm UT cBe ,,cepBupa‘, oH1a OHU
nmajy ocjehaj 1a He MOpajy TPEBUIIE PAIUTH U T10-
CTajy HE3aMHTEPECOBaHH, 10 TOTA Jia je 3a10BOJECTBO
cTyaeHara 30or yBohewa MT y HacTtaBHM mpouec u
KOMYHUKAIIH]y, HA BHCOKOM HHBOY. YKYIIaH YTHCAK O
yBohewy UT y oBOM HCTpakuBamy OlLlUjereH je 4,5
(omjene ox 1-5).

Jpyra kareropuja HacTaBHOT 0co0Jba je OHa
KOja ce JIjelTMMIYHO YKJbYUMIIa Y HCTpaKuBambe. Jje-
JUMHUYHO 3HAYM JIa j€ IJIaH OMO J1a Ce MHCUCTHpA Ha
€JIEKTPOHCKO] KOMYHHUKAIMjU ca CTYACHTHMA, Ha MO-
CTaBJbalby HACTABHUX MaTepujasia Ha JINYHU U (paKyIl-
TETCKH BeO CajT IITO je camo J[jeTMMUYHO UCITYH-CHO.
VY 0BOj KaTeropuju je HajBUILE CapaIHUKa KOjU Cy Y
pa3roBoOpy M3jaBUJIM Jla HACTABHHULIU KOjU CY BOAMIIH
KOHKpETHE IpeIMeTe HUCY UMaJIU BOJbY Ja UIY Jajbe
0J1 KOMYHHKAIIMje ca CTYJIHETHMA, OJHOCHO, JINYHU
BeO cajT Koju UM je hopMHpaH 3a MOCTaBJbamkbEe Ha-
CTaBHOTI Marepujajia U BUjeCTH HHUje UCKOPHUILTEH Ha
Ha4YMH Ha KOjH C€ Of HBHX TO O4YeKHBaso. PasroBop
KOjU CMO BOAMIIN Ca CapaJHHIIMA OTKPHO je J1a UM
UT yOp3aBa HacTaBy U HAYyYHO-HCTPAKUBAUKH Pal,
Jla UM yOp3aBa komyHuKauujy 3a 50%, na cy og UT
KOpHCTHIN uMeji, cajT [IM®-a, npe3enranuje u pas-
He 0ase mojaraka ca EJICKTPOHCKUM YacOIHCHMa,
ay Ja HUCY KOPUCTHJIM OPYLITBEHE MpEXe U JIN4-
He cajToBe. YKymaH ytucak o ysohewy UT y oBom
HCTpaxkuBamwy je 4 (oujene ox 1-5).

Tpeha kareropuja HacTaBHHUKA YHje Cy CTYACHTH
AQHKETUPaHHU HUje Ce YOIIUTe yKJbyuuia y yBoheme
UT y HacraBy. Pa3no3n 3a 0BO Cy pa3iMuuTH U Uy
Ol OHMX KOjH MHCJIE Jia jé TO HemoTpedaHo, MpeKo
OHHUX KOJU HHCY MH()OPMATUYKH MHUCMEHH, 10 OHHX
xoju mucie aa UT camo nosehasa koauumnHy mnocrna.

[porenype xoje Tpeda popmuparu paau eduka-
cHor yBohewa UT y HacTaBHH mporiec Mopajy uhu y
MpaBLly MOJCTUIAKka yIPaBO HACTABHOI 0CO0Jba U3
Tpehe kareropuje 0K je 3a Ipyry Kareropujy OMTHO
MTOAICTAKHYTH HACTABHUKE 33Ty KCHE 32 TpeaMeTe Ha
Behu aHTa)KMaH.

as 50%. Final impression that this category pre-
sented in a final commentary goes from that if
students are using all “served on a silver plate”,
then they have the feeling that you do not have
to work too hard and become uninterested. Other
commentary says that students’ satisfaction with
the introduction of IT in teaching and communi-
cations, at a high level. The overall impression
of the introduction of IT in this study was rated
4.5 (ratings of 1-5).

The second category of teaching staff is one
that were partially included in the study. Partial
means that the plan was to insist on electronic
communication with students, than to deliver
teaching materials on personal and university
web site which is only partially filled. This cat-
egory (mostly assistants to professors) said that
professors who are in charge of actual subjects
didn’t have will to go beyond communicating
with student. Conversation we had with his as-
sistant professors discovered that IT speed up
education and scientific research, that their com-
munication speeds up to 50%. They used web
site of Faculty of Science, presentations, and
various databases to electronic journals, but did
not use social networks and personal websites.
The overall impression of the introduction of IT
in their opinion was 4 (scores of 1-5).

The third category of professors did not in-
volve into the introduction of IT in teaching.
Reasons for this varied from those who think
that this is unnecessary, over those who are not
computer literate, to those who think that IT just
increases the amount of work.

Procedures should be established for ef-
fective introduction of IT in the education pro-
cess must go in the direction of encouraging the
teaching staff from third category while for the
second category of teaching staff is essential to
encouraged the teachers in charge on the higher
level of engagement.
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Ha ocHoBy uctpaxusama Ha [IM®-y cy yTBpl)e-
He ¢y motpebe 3a cipeaehnM HHPOPMATMOHUM TeX-
HOJIOTHjama:

e wumeju (e-mail),

* dopym,

* yer (chat),

e gnpymTBeHe Mpexke, kao DejcOyk u Tsurep
(Facebook, Twiter)

*  UurepHer mpe3eHTanMje (JIMUHE U paKyaTeTC-
Ke),

* 0a3se momaraka (e-KapTOHHM CTy/leHaTa U HaCTaB-
HOTI' 0co0Jba, Ka0 M KaTaJorusauuja Kibura y
oubmuoTenn),

* TIlowep [loumnT mnpeseHTanuje (MpojeKTOBaHE
MyTeM BHJIEO OrMa),

*  I[peTpakuBauH,

* co¢tsep 3a moapmky Hactasu (Hrp. ['HUC).

*  EnekrpoHcke Tabne (,,Tau CKPHH™ TEXHOJO-
ruja)

- JIAH,

e Oexnunu VHTEpHET,

*  cepsepi (ep nouHt, CQJIL, mMeji, KIHjeHT...),

*  MpeKHa onpemMa ynpaBJbHBa U3 jeHOT LEHTPa
(cBUYEBU U pyTEPH).

UctpaxxuBameM Koje je mposeneHo Ha [IMD-y
JOOMjeHU Cy OATOBOPHM Ha IPETXOAHO MOCTaBJbEHA
MUTamkA.

Kanma Ou ce oljemuBalIo Cajalllibe CTabe 3a-
crymbeHoctd UT y nacraBu na [IM®- je moriio 61
ce pehm na je ca acnekra Opoja pauyHapa, cepBepa,
MpeXe U yciiyra 1o0po, a ca acrleKkTa 3acTyIJbeHO-
ctu UT y nHactaBu 3aj10BoJbaBajyhe.

Kespeno crame 3acrynsbeHoctd UT Ha [IM®D-y
je:

*  ca TEeXHHUYKOT arekTa Behu 0poj (40) HOBUX pa-
YyyHapa, HOBU U yIpaBJbUBH MPEXHHU ypehaju,
5 cepBepCKUX MallliHa Koje O 3aMUjeHuIIe pa-
YyHape Koju ,,[IiyMe™ cepBepe, Kao 1 yBoheme
JHULEHIMPAHUX [TPOTpama,

e caacnekra yBohewa U T-a y HacTaBHHU mpolec,
OZIBHjarb¢ KOMYHHKAIHje CTYACHT-HACTaBHHUK
nyreM umejia, Gopyma, BeO cajra, JApyIITBE-
HUX MpeXa, OCTaBJbakbe CBUX HACTaBHUX Ma-
Tepujajia ¥ BHjeCTH Ha TnyHe U BeO caj [IMD-a
U KOPHUIITEHE ,,TAMETHUX  TaOIlM y HAcTaBU
YMJECTO BUJICO MPOjEKTOPA.
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Based on research in the Faculty of Science the
need for the following information technologies have
been identified:

e e-mail
e forum
e chat

» social networks (Facebook, Twitter)

*  Website (personal and university),

» database (e-cards of students and faculty, as
well as the cataloging of books in the library),

*  Power Point presentation (projected via a video

beam)

» Search engines,Software to support teaching
(GIS).

* Electronic table (“TAC screen saver” technol-
ogy)LAN,

e Wireless Internet,

e Servers,

* network equipment controlled from one center
(coils and routers).

From the research that were carried out in the
Faculty of Science we received answers to previous
questions.

When assessing the current state of the repre-
sentation of IT in teaching at the Faculty of Science
one might say that in terms of number of computers,
servers, networks and services situation is well, and
in terms of representation of IT in teaching is satis-
factory.

Desired state of IT representation on the Fac-
ulty of Science would be:

» from the technical aspect, a larger number (40)
new PC, new and more manageable network
devices, 5 server machines that would replace
the computers that “fake” servers, as well as the
introduction of licensed programs,

+ from the point of introduction of IT in teach-
ing, performance of student-teacher communi-
cation through e-mail, forums, web site, social
network, delivering of all instructional materi-
als and news on personal web site Faculty of
Science and the use of “smart” board in the
classroom instead of video projector.
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4. YBOBEILE UT Y HACTABHHU ITPOLIEC

Kako je y yBOmHOM jujerry paja HaBeleHO,
HItapcmanoBa cTyauja’ o mOBpary yJI0KEHOT HOBIIA
y UT je nokazana na ynarame y UT Huje camo mo
ceOu rapaHT ycrjexa NpUIMKOM KOPUIITeHka Y HacTa-
BHU Beh 71a caMo yBoheme 1 KopuITeme Tpeda OuTH
MaXJbUBO TUTAHUPAHO Aa OM CBU WM Besnka Behuna
KOPHCHHKA YCBOjWIX | ycrjenHo kopuctumu UT.

PasroBoprMa 1 aHKETOM yOYeHO je Ja Io-
CTOjU TIPOOJIEeM KOjU ce orfiesia y TOME Jia BEIUKU
mporeHar yuecHuka (10 40%) y ysohewy UT-a y Ha-
CTaBy KOjU Cy Ha HHBOY KOPHCHHKa, HHjE 3aHHTEpE-
COBaHO 3a 0Baj MpoIiec.

Jla 6u cam mporiec yBohemwa UT y HactaBy 01O
mTo OpiKe, jeTHOCTaBHU]je U HajjeDTHHU]je TPOBE/ICH,
crpareruja yBohemwa UT mMopa 6utn y ckiaay ca Tpu
TIPUHIIATIA!

*  JeoHocmasHocm, IITO 3HAYH J1a OyJie JIaK 3a KO-
PHIITEHE U J1a C€ CBH KOPUCHUIIM IITO jEHO-
craBHHje 00yde 3a kopumreme UT y HacTasw.

e Jachocm, WTO 3HAYM Jla CBUM YYECHHUIIIMA Y
CBAaKOM TPEHYTKy TpeOa n1a Oyne jacHO Koja UM
je ymora y yBohewy UT y HacTaBHH mpolec U
KaKo CHUCTeM (DYHKIIMOHHIIIC.

*  Hucxu mpowikosu, TO 3HAYH A CE TEXHOJIO-
rvja He KyIlyje MpHje Hero ce oIpeau Koja je
TEXHOJIOTH]a YOIIIITe MOTpedHa, Kao M Koja je
yIora TEXHOJIOTHje, HEero Ja ce IJIAHCKU H Y
eranama T yBoau y HacTaBHU TIpoIIec.

[pujemor nporenypa 3a ysohewe UT y Ha-
craBHH nporec Ha [IM®D-y nounme o1 YHUBEp3HUTE-
Ta Koju Mopa noHujetu Crparerujy yBohemwa UT nHa
HUBOY YHHUBEp3UTETa, Kao U of oapehuBama JbyIu
koju he OuTH ONrOBOpPHM 32 TPOBONEHE M KOHTPOITY
npoBohemwa Crpareruje.

Cnujenehn TOKyMEHT Koju Tpeba JOHHjETH je
AxnmoH 1utaH tnpoBohema Crparerwje Koju mopa
caqp)KaBaTH Kopake, BpHjeMe, Jby/e 1 HOBaIl IT0Tpeo-
He 3a mpoBohewe Crpareruje.

IIpBH KoOpak aKIMOHOT IJIAaHA j€ YIO3HABAHC
CBUX yuecHHUKa ca nuibeBuMa Crpareruje u AKIHO-
HOM TIIaHy 3a npoBohewme CTpareruje, Kao 1 ca KOH-
KPETHOM YJIOTOM U 3aJ1alliMa Koje UMajy.

Jpyru kopak y akI[MOHOM IUIaHy je oOpa3o-
Barbe YYCCHUKA KOjU HHCY JOBOJHHO HH(POPMATHIKH

¢ Krakar Z.: PRILOG RAZVOJU ADEKVATNOG ICT
MENADZMENTA, Fakultet organizacije i informatike, sa
Interneta, hgk.biznet.hr/hgk/fileovi/8570.ppt, sa Interneta,
16.05.2009. 10.46

4. INTRODUCING IT INTO TEACHING
PROCESS

Strassmann study® on Return On Investment
in IT has shown that investment in IT is not by itself
guarantee success when used in teaching, but that the
introduction IT into teaching process should be care-
fully planned so that all or the vast majority of users
adopt and successfully use IT.

There is also a problem that was detected in
interviews and surveys. Large numbers of partici-
pants (40%) of the users level are not interested in
this process.

To make the process of introducing IT in teach-
ing process as fast as possible, simple and cheap,
strategies for IT must be in accordance with three
principles:

»  Simply means to be easy to use and that all us-
ers can be easily trained to use IT in teaching

e Clearly means that all participants at all times
understand their role in introducing IT into the
teaching process and how the system works.

e Cheap means that technology should not be
bought before we determine which technology
is generally required, and what is the role of
technology.

Proposal of the procedures for the intro-
duction of IT in teaching at the Faculty of Sci-
ence start at the University which must introduce
IT Strategy at the University, as well as from
people which will be responsible for enforce-
ment, implementation and control of Strategy.

The next document to be adopted is Ac-
tion Plan of implementation of Strategy which
must include the steps, time, people and money
necessary for its implementation.

The first step is to familiarize all partici-
pants with the objectives of the Strategy and Ac-
tion Plan for implementing the Strategy, as well
as the specific roles and tasks they have.

The second step in the Action Plan is the
educate participants who are not computer liter-
ate enough to participate in the implementation
of the strategy. Curricula should be updated in
order that students are fully IT literate so they
can participate in the introduction of IT in teach-

¢ Krakar Z.: PRILOG RAZVOJU ADEKVATNOG ICT
MENADZMENTA, Fakultet organizacije i informatike, sa
Interneta, hgk.biznet.hr/hgk/fileovi/8570.ppt, sa Interneta,
16.05.2009. 10.46
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MUTJA TABIA
MITJA TANJGA

MMICMEHN J1a OM y4ecTBOBaJM y TpoBohemy crpare-
ruje. YecT je ciydaj 1a CTyINCHTH KOjU CY TTOJOKIITH
WudopmaTuky Ha PBOj TOAWHY, HA BUILIUM TOAWHA-
Ma He 3Hajy KOPHUCUTH OCHOBHE IPOTrpaMe H KOMY-
HUKAIM]y IIyTeM padyHapa, Ia 3aT0 OBOM IIPHIHKOM
Tpeba KOPHUTroBaTH HACTaBHE IUIAHOBE M3 NPEAMETA
WudopmaTka KOjU CTYIEHTH CIyHIajy Ha MPBUM
roJMHaMa Ha Taj HAaulH JIa CTYICHTE y HMOTIIYHOCTH
MHPOPMATHYKH OMHUCMEHUMO TAKO JIa MOTY MPAaTHTH
yBohewe UT y HacTaBHM Tporiec.

UcroBpemeno ca apyrum kopakoM Tpehm ko-
pak je yBoheme UT y HacTaBHU TpoIeC KOA OHUX
YUYECHHKA KOJH Cy JIOBOJBHO MH()OMATHYKH TTHCMEHA
Jla MOTy Tofip>kaBatu ocHOBHU nakeT UT y HacTaBu,
KOjH j€ 3a IMoYeTaKk KOMYHHUKAII]jCKU, OJJHOCHO KOpPH-
MTEeHE WMeja, JUYHUX BEO CajTOBA, JAPYHITBCHHX
Mpexa, pe3eHTanuja. [aje ron je To HuBo WHQOp-
MaTH4Ke MUCMEHOCTH J103BOJbaBa Tpebajy ce YBOIH-
TH CIICLHjaIM30BaHH POrPaMH y HACTABHH HPOLEC
(TUC, LI++, 6ase u cIL.).

YeTBpPTH KOpPaK je yBOheHmE HaNpemHOT ITaKe-
ta UT y HacTaBHM Ipoliec, OJJHOCHO INPOLIMPEHHU
KOMYHHKAIIM]CKH TIAKET KOjU CBY KOMYHHKAIIA]y Ha
MpaBIly CTYJCHT-HACTABHHK Mpedailyje y eNeKTPOH-
CKy cdepy, a 3aTHM U CBE HACTaBHE MaTepHjalie mo-
CTaBJba HA JIMYHE BEO CajTOBE, KA0 U KOPHUILTEHE Ha-
HpPETHUX MPOTPAMCKH ITaKeTa.

IleTn xopak je ocBajame HEKOT O] OECIUTaTHUX
nporpama, kao mrto je Hip. Mymn (Moose) koju
Hyau uaterpanujy ceux UT Ha jenHoM Mjecry.

Jla 6u ocTBapuBame OBUX Kopaka Omiio moryhe
MOTPEOHO je MPOBOANTH HEMPEKUIHY KOHTPOITY TIPO-
eca, Kao 1 00pazoBame CBUX YYECHHUKA, IITO CE Haj-
Buie oqHocu Ha UT cTpydmake Koju MpeacTaBibajy
TEXHUYKY KHUMY IIHjeJIOT ITpoLeca.

Bpujeme moTpeOHO 3a MOTHMYHO IOCTH3AE
JKeJbeHoT crtama WMT y HacTaBHOM mpoliecy Ipo-
[jelEHO je Ha HajBHIIE 3 TOAMHE. Y TPOI]jCHUBABY
BpPEMCEHA MMOTPEOHOT 32 JOCTU3amE JKEJHCHOT CTarha
WUT y HactaBu y3ero je y 003up Ja je 3a OUII0 KOjy
MPOMjeHy y CUCTeMY MOTpeOHO 07 3-6 BPEMEHCKHUX
KOHCTaHTH. 3a BPEMEHCKY KOHCTaHTy ojpeljeHo je
Tpajabe jeIMHOT CeMecTpa jep Ce HCTPaKHBAmHEM
JIOIILIO JIO 3aKJbydKa Jia je rpyma, y Kojy craja Ha-
CTaBHO 0CO0Jbe KOje je y motnyHocTu yBoawmia UT y
HactaBy (40% ydecHuka), yBesa 3anane UT y nacta-
BY 3a BpHjeMe jEJHOT ceMecTpa. 3aKjbydyje ce na je
OHJIa 32 TPYILY, y KOjH Cllaajy HACTaBHHUIIN KOJU HUCY
yBomauin VT y HacraBy Tpeba ox HajMame 3 10 Haj-
BulIe 6 cemecTapa. 3a oBO BpujeMe OuT he morped-
HO OOYyYHTH W TIpHje CBETA YBjepUTH OBY HACTABHY
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ing.

Simultaneously with the second step goes
third step which is introduction of IT in the edu-
cation process for those participants who are lit-
erate enough that can support a basic package of
IT in teaching. Wherever the level of computer
literacy allow we should introduce specialized
programs in the educational process (GIS, C++,
databases, etc.).

The fourth step is introduction of advanced
IT packages in the teaching process, and ex-
panded communications package so that all
communication in the student-teacher direction
are transferred into the electronic field, as well
as all instructional materials should be placed
on personal Web sites, as well as the use of ad-
vanced software packages.

The fifth step is to introducing some free
programs, such as Moodle that provides integra-
tion of IT in one place.

In order to achieve these steps it is necessary
to implement a continuous process control and
education of all participants, which are mostly
related to IT professionals who represent the
technical backbone of the whole process.

The time required to fully achieve the de-
sired state of IT in teaching process is estimated
to a maximum 3 (three) years. In estimating the
time needed to reach the desired state of IT in
teaching has been taken into account that for any
change in the system needed time constants of
3-6. Time constant is determined by the duration
of one semester because the research concluded
that the group, which includes a teaching staff
that is fully introduced IT in education (40% of
participants), introduced a set of IT in teaching
during one semester. It is concluded then that the
group, which includes teachers who are not in-
troduced IT in teaching should be a minimum of
3 to a maximum of 6 semesters. During this time
it will take to train and above all to convince the
population that this process of introducing IT in
education is in their best interests and best inter-
est of their students.

Money needed for the introduction of IT
in the education process must be assessed an-
nually to the faculties, taking into account the
desired state that we want to reach at a particu-
lar institution. When assessing we need to take
into consideration the number of computers,
servers and network devices to be procured, the



romnynamnujy aa je mporec yohema UT y HacTaBy y
EUXOBOM U HHTEPECY BbUXOBHX CTY/ICHATA.

HoBau norpeban 3a yBohewe WUT y Hacras-
HU TIPOIEC MOopa OWTH NPOI[jECHCH HA TOIHIIEHEM
HHUBOY II0 OPTaHW3AIMOHO] jeOWHUNN y3umajyhw y
003Hp KEJFCHO CTARC KOje JKEIMMO A2 JTOCTHTHEMO
Ha ojnpeleHoj ycraHoBu. [Ipunrkom mpoiijemrBama
Tpeba y3ern Opoj padyHapa, cepBepa U MPEKHHX
ypehaja xoje Tpeba HaGaBUTH, cOPTBEP KOjU Tpebda
KyTHTH, Kao U yiarame y nunente 3a T crpyumaxke.

Bpoj UT crpyumaka mpoIjjeheH je Ha OCHO-
By Opoja cTyzeHara Koju CTyaupajy Ha YHHBE3UTETY
Koju je Hemro Mamu of 17000, 3aTuM je y3er Opoj
o1 16 dakynrera, kKao U 00MM MocCIa KOju Tpeda 00-
aBHUTH (Clajarbe MpExkKe, MOJH3ake cepBepa, HHCTa-
JHpame mporpama U 00yka KOPHCHHUKA) W U3HOCH O
2 5o 4 no ¢axynrery (y OAHOCY Ha Opoj CTyleHaTa
Y HacTaBHOT ocoOJba). Ha YHuUBep3UTETCKOM pavyH-
ckoM 1ieHTpy (YPLI), koju Tpeba YNHUTH TEXHUUYKY
6a3y 3a mporiec yBohewa UT y HactaBy, Tpeda paan-
i jomr 10 UT crpyumaxa. bpoj UT cTpyumaxa koju
j€ HaBeIeH Yy TPOLjeHH j€ MUHUMAIHU OpOj.

3AK/bYYAK

Ha ocHOBY cripoBeieHOT HCTPaKHBAEha MOXKE CE
3aKJbYUYUTH J1a je mpobieM yBohema T y HacTaBHU
mporiec Ha [IpupomHO-MareMaTHukoM (GakyaTeTy y
Bamoj Jlynu BeomMa KOMILUIEKCAaH U Jia OApa3yMeBa
aHTa)KOBakbe HE caMo (akynrera Beh U Apyrux pene-
BaHTHHX cyOjekara. [la Ou xeJbeHr HUBO 3aCTYIIJbe-
noctu UT y HactaBHOM mponiecy Ha [IM®-y 6mo no-
CTUTHYT, CaM Ipoliec Mopa outu Bol)eH u nojcruian
Ol cTpaHe YHHBEpP3UTETa U TO MPBEHCTBEHO Y Opra-
HU3aIHOHOM, JBYJICKOM, a OHJa Uy (PUHAHCH]CKOM
cmuciy. Pag je mokaszao ma je 40% ydecHuka Hesa-
HMHTEPECOBAHO 3a OBaj MPOIEC, Ma je y4eCTBOBAHE
VYHHBep3uTETa Ol IPECYIHE BaYKHOCTH 33 YCHCLIHO
crpoBoheme oBor mpomeca. bes o03upa Ha cTeneH
pasBujenoctu UT, pan je mokaszao ja npecyany yjiory
HMMajy JbYJM KOjU YUYECTBY]Y y IPOLIECY.

Wudopmarnuka NHCMEHOCT, Ka0 OCHOBHH
npeayciioB 3a yBohewe UT y HacTaBy, KojI CTy[eHATa
HA je Ha BHCKOM HHUBOY, JIOK je MUCMEHOCT CTapujer
HacTaBHOT Kajipa ciaba, a muaher Bpimo nobpa. To
naje 1oOpy OCHOBY 3a yBOleH€ y HACTaBy MOMEHY-
Tor ocHOBHOT Taketa MT, Kao M HEKUX CIEINjaIn30-
Banux UT. MHpOpMATHUKO] MUCMEHOCTH CTy/leHaTa
U Mialjer HacTaBHOT KajJpa MOXKE MMATH IpecynaH
yTHIIaj Ha TPOIEC YCHENTHOT cIipoBolema crpare-
ruje yBohema UT Ha HUBOY YHHMBep3nTeTa.

software which should be purchased, as well
as investment in licenses for IT professionals.

Number of IT professionals is estimated
based on the number of students studying at the
University, which is slightly less than 17000,
then based on the number of 16 faculties, as well
as the scope of work to be done (connecting net-
work, building up the servers, software instal-
lation and user training). Estimation goes from
2 to 4 by institution (compared to the number
of students and teaching staff). At the Univer-
sity Computing Centre (URC), which should be
technical basis for the process of introducing IT
in education, estimation goes to another 10 IT
professionals. The number of IT experts who is
listed in the assessment of the minimum number.

CONCLUSION

Research has shown that the problem of the intro-
duction of IT in teaching on Faculty of Sciences in
Banja Luka are much more complex and demand-
ing than the level of Faculty itself. In order to reach
desired level of representation of IT in the teaching
process at the Faculty of Science, the process must be
guided and encouraged by the University, primarily
in organizational, human resources (HR), and then
in financial terms. Research showed that a 40% of
participants are not interested in the process, and the
participation of the University are of crucial impor-
tance for this process. Regardless of the degree of IT
development paper has shown critical role of people
involved in the process.

The basic precondition for the introduction of IT
in education, computer literacy among students, is at
high level, while the computer literacy of older teach-
ers is low. Computer literacy of younger teacher is
very good which giving a good basis for introducing
of the basic IT package into the teaching, as well as
some specialized IT. In order to implement strategy
for IT at the University level we should take full ad-
vantage of high level of computer literacy of students
and younger teaching staff.
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