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ANCTPAKT

TexHoMOWIKY TIOfp)KAaHA HACTaBa MMa IMOTEHIVjal fja 3HAYajHO YHAIPEM MCXOfie YYeha yde-
Huka. Mehyrum, u ame je orBOpeHo mutarbe Koju Gpakropu npeasubajy Ha Koje KOTHUTUBHO
3axTeBHe HaunHe he HacTaBHMIM yrOTpeOuUTH TexHonorujy. Ilonasehu ox Teopuje unTEpax-
TUBHOL, KOHCTPYKTHBHOL, akTiBHOT 1 macuHOr (VIKAII) yuema, /b oBe crynumje 610 je ma ce
VCHUTAjy OfHOCU M3Mely MHOBaTMBHE 1IKO/ICKe K/IMMe, MHOBATMBHOI [OHAIIAba HACTABHM-
Ka M PasIMYNTHX TUIIOBA IIpUMeHe TeXHONOTHje ¥ HACTaBN. Y MCTPaXMBalby je y4eCcTBOBATIO
458 HacraBHuKa u3 mKona y Cpouju. IToTIyHO MopenoBame CTPYKTYPAIHUM jeffHAuMHAMA
TI0KA3a/10 je /ja je MHOBATMBHO IIOHAIIAMhe HACTABHMKA MO3UTVMBHO TOBE3aHO Ca Pa3/iyu-
TUM TUIIOBMMA MHTErPICabha TEXHOTIOTHje Y HacTaBHe akTMBHOCTH. Ilopest Tora, MHOBAaTMBHA
K/IMMa 1IKozie 6WUIa je, PeKo MHOBATUBHOT [OHAIIAba HACTABHMUKA, I0BE3aHa Ca IIACHBHIM,
aKTUBHUM, KOHCTPYKTUBHIM ¥ MHTepKaTuBHUM Kopuinhemem Texnonoruje. C gpyre crpate,
MHOBATMBHA IIKOJICKA K/IMMa Hije 611/1a AUPEKTHO M0Be3aHa ca ;uMeHsNjaMa Kopuirherma Tex-
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HOJIOIMje y aKTMBHOCTYIMA IOy 4aBama I yuera. [lo0MjeHN Hamasy MMajy HMIUTMKAIje Kako 3a
IpaKTIdape, TAKO U 3a PY>KaoLe YCIyTa NPOQeCHOHATHOT PasBoja.

Kmwyune peuu:

npuMeHa texHornoruje, VIKAII, nHOBaTMBHO MOHaIlame HACTaBHNKA, MHOBATVMBHA
K/Ma.

B vyBOA

Kako noctrhy Brcoko aHra)kopame y4eHMKa Y HaCTaBJ IIPeJCTaB/ba BEOMa BaXKHO
IPAaKTMYHO ¥ Hay4yHO IuTame. Hekn of ycraHOB/bEHMX NpENUKTOpA PasIUYnUTUX
HJ/BOA KOTHMTVBHOT aHTa)KOBama YYeHMKa IOMONy TexHosormje Cy: NUAepcTBO
pupekropa mkose (Schmitz et al., 2023), mkoncka nHoBatusHa Kmuma (Ninkovié
et al., 2023) n gurutanHe BelmTHHe HacTaBHuUKa (Sailer et al., 2021). Mnak, ynpkoc
BpeJHIM Ca3HaIbJMa CTeYEHMM [0 CajJja, PETKO Cy MCIUTUBAHY MHIUPEKTHN OIHOCK
KapaKTepUCTMKA HACTABHIKA U LIKOJICKOT OKPY>Keka ca HaCTaBOM y3 IIOMOh furu-
TaMHKX TexHonoruja. Crora, GoKyc oBe CTyamje je Ha OfHOCY M3Mehy MHOBaTUBHE
IIKOJICKE K/IM€, MHOBATMBHOT IIOHALIalhba HACTaBHVIKA M aKTMBHOCTHU y4elha Koje Cy
3acHOBaHe Ha ynoTpebu rexHonoruje. [Topen Tora, Apyru JOIPMHOC OBOT paja je Me-
Togonolke npupope. Ha ocHoBy npeosnahyjyher munbema crpydmaka (McNeish
& Wolf, 2020), y 0BOj cTyauju je npuMemeHO MOTIYHO MOJE/I0Babe CTPYKTYPaTHIM
jemHauyMHaMa 360T TayHMje IPOLieHe OHOCA M3MeDy CIMTUBaHKX Bapyjabn.

JInTepakTNBHA, KOHCTPYKTHBHA, AKTBHA I MACMBHA
WHTErpanyja TeEXHOIOTruje

Axponum VIKAII o3HavyaBa MoflaMTeTe KOTHUTMBHOT aHTQ)KOBakba y4eHKa TOKOM
paja Ha HACTaBHOM MaTepUjaly: MHTePaKTUBHIU, KOHCTPYKTMBHM, aKTUBHU I Ia-
cuHn (Chi et al., 2018; Chi & Wylie, 2014). TokoM nacuBHOT y4emwa, YIeHUIN CY
ycpencpebenn Ha cazpikaj 1 ycBajajy nHbopMalije 13 HaCTaBHOT MaTepujana (Ha
npuMep, y9eHUIM CIYIIajy pefjaBatbe WK Iefajy Bumeo) (Antonietti et al., 2023).
AKTUBHO yueme ce foraha kaja yueHnIy nmajy MoryhHoCT fja MaHUITyIMITy MaTe-
pujasioM 3a yueme (Ha mpuMep, ays3nparbe BIfiea UIn IofiBladerbe Tekcra). Ha oBaj
HA4JH, YYEHNIY aKTVBUPAjy Mpefi3Hame U HoBe MHPOpMalMje MHTeTPUILLY Y I10-
crojehe crpykrype 3Hama (Chi, 2021; Chi & Wylie, 2014). Kaga KOHCTPYKTUBHO y4e,
yYeHVIIM MHAMBUJYaTHO CTBapajy HOBO 3Halbe Ha OCHOBY u3Bobhema nHpopmaryja
KOje HUCY eKCIUIMIMTHO TIpefcTaB/beHe y HacTaBHOM cajpykajy (Chi, 2021). [Tpu-
Mep aKTMBHOCTY Ha OBOM HIBOY je IIpaBjberbe Oenexxkaka KopuirhemeM CONCTBEHOT
peYHMKA U [aBambeM COIICTBEHMX NpUMepa. VIHTepaKTUBHO yueme ce flellaBa Kaja
yderniy Mehyco6Ho KoMmyHunupajy u capabyjy kako 611 usrpaiu 3Harme Ha OCHO-
BY IIPETXO/IHO CTEYEHOT 3Hama I NHPopMalyja Koje o0mjajy off CBOjUX CaTOBOPHM-
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Ka (Ha IIpyuMep, pa3MemyBabe 1jeja, JUCKYTOBabe O apTyMEeHTIIMA, KOHCTPYNCambe
3ajeHNMYKOr cTaHOBUIITA). OBe MHTEpPAaKTUBHE pasMeHe yHampelyjy sHame CBUX
aKTepa ¥ IIOACTUYY Pa3Boj COLMjaMHMX BemTuHa (Antonietti et al., 2023). BaxxHo
je umatyu Ha ymy fia Teopuja VIKAII nmpernocras/ba fla Cy 0Ba YeTUpPU TUIA KOTHU-
TUBHOT aHTa)KOBamba YYeHIKa XUjepapXMjCKM OpTaHM30BaHY TaKo fla MHTepaKT/BHE
aKTMBHOCTY JIOBOJie O HajBuIIer HuBoa y4yemwa (Chi et al., 2018).

Teopuja IKAII nMa jacHe mpakTU4YHe UMIIIMKAIMje jep je HACTaBHUIM MOTY
KOPYCTUTHU TPUINKOM u36opa, MoandUKOBama MIM OCMUIIbaBama 3ajaTaka 3a
yudeHuke. Takobe, momohy oBe KoHIenIuje CXOAY YIEHUYKN VICXOIAM MOTY OUTH
kopgupanu u BpegHoBaHy (Chi & Wylie, 2014). Y KOHTEKCTY MHTeTpHcama TEXHO-
noruje y HacraBy, y okBupy Teopuje VIKAII nctuye ce 3Ha4aj KBaIUTETHE IPUMEHE
TEeXHOJIOTYje Y LW/by KOTHUTUMBHOT aHTa)KOBama ydeHmka (Antonietti et al., 2023;
Consoli et al., 2023; Fiitterer et al., 2023). [Ipyrum peunma, akTMBHOCTI IIOyYaBarba
U y4ema Koje Cy IOfIp>KaHe TEeXHOJIOTMjOM MOTy 6UTH fudepeHIipaHe Ha OCHOBY
HUBOA KOTHUTMBHOT aHTa)KOBama ydeHnka (Antonietti et al., 2023). Huckoksanu-
TeTHa MHTeTpalllfja TeXHOJIOTYje Ce OIHOCK Ha TO KO/IMKO YeCTO HACTaBHULIN KOPM-
CTe TeXHOJIOTHjy IIPBEHCTBEHO 3a IIPe3eHTOBame Wau npefjaBame. C apyre cTpaHe,
IUTUTATHE TEXHOJIOTH]je Cy TI0CeOHO MOTOIHE 32 TT0OO0JBIIIathe AKTVBHOCTH yIerha Ha
ropmweM kpajy VIKAII ciekrpa (Sailer et al., 2024).

Teopujckn okBup MIKAII nma cBe Behy mofipIIKy eMIMpujCKMUX UCTPaXKIBamba
0 06pa3oBHOj ynoTpebu TexHonoruje (Wekerle et al., 2022; Zhao et al., 2024). Ha oc-
HOBY CHCTEeMAaTCKOT IIperjieia MeTaaHanmm3a, 3ajiep u capagauiy (Sailer et al., 2024)
Cy HOLUIM [I0 3aK/by4Ka Jla aHT@KOBambe y4eHNMKa y aKTMBHMM (opMaMa ydema,
MOCeOHO Y aKTMBHOCTMMA KOHCTPYKTMBHOT M MHTEPAKTUBHOT y4era momohy au-
TUTATHUX TEXHOJIOTHja, MOXKe YHAIIPEIUTI NCXOJie Yieha Y BICOKOM 00pa3oBarby.
[IpegHOCTV AUTUTATHMUX TEXHOJIOTMja TUYY Ce NpY)Kama OaroBpeMeHe ITOBpaTHe
nHpopMaluje 1 KOTHUTUBHOT oagynupama (Sailer et al., 2024). C 063upom Ha fate
HaJjlase, B)XHO jeé HACTaBUTU UCIOUTUBAIE Y BE3U Ca TUM KOjJ YMHUOIM IPETXOje
Kopuirhewy AUTUTATHIX TEXHOJIOTHjA Y I[V/bY KOTHUTMBHOT aHTQ>KOBambha YIeHVKA.

OpHoc n3Mel)y MHOBaTMBHOT OHAIIakha HACTABHUKA
¥ MHTeTpaljiije TeXHONOIje

JIHOBaTMBHO IOHALIIAbE je IPEO3HATO KA0 jefHa O K/bYYHMUX HPOQeCcroHaTHUX
KoMIeTeHIja HactaBHuKa (Anderson et al., 2022). Jako oBaj KOHILENT Hije HO-
clefHO AedUMHNCAH y HAy4HOj MUTEpaTypyu, OOMYHO ce uctude pasnmka usmeby
MHOBATMBHOT MTOHALIaka U KpeaTuBHOCTU HactaBHUKa (Liu et al., 2024). Kpeatus-
HOCT O3Ha4aBa CTBAapambe HOBMX JJEja KOje He MOpajy OMTH IpUMeheHe y IPaKCH.
C npyre crpaHe, MHOBATUBHO IIOHAIIAKe, IOPe] KPEaTMBHOT MMUII/beHa, 00yXBa-
Ta jaBHO 3aropapame M IPaKTUYHY IpuMeHy KpeatuBHux npeja (De Jong & Den
Hartog, 2010; Liu et al., 2024). ITopep rora, Tpeba umary y Buny ga npogecruoHamTHo
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HOHAIlIathe HACTABHUKA MOXKe OMTU OKapaKTepUCaHO Kao MHOBATUMBHO CaMO Kaja
JIOBOJIY IO HOBYX pelera nocrojehux npo6rema (De Jong & Den Hartog, 2010; Liu
et al.,, 2024).

OBa cryamja je 3acHOBaHa Ha IIETOAVIMEH3VOHA/IHOM MOJe/Ty MHOBATUBHOT
HoHamama Koju ¢y npemnoxnmm e Jour u [len Xapror (De Jong & Den Hartog,
2010). ITpBa KOMIIOHEHTa KOHCTPYKTa, O3HaYeHa Kao UCIUTUBAme Ueja, obyxsa-
Ta pasmarpame MoryhHocTu 3a yHampebhusame mpakce. 'eHepucame mpeja, npyra
KOMITOHEHTa KOHCTPYKTa, GOKyCMpaHa je Ha Tpakerhe HOBUX IIPUCTYIIA Y u3Bohemy
3a/jaTaka WM pelaBamy nocrojehux nmpobnema. 3aroBapame njieja 0O3HavaBa yTH-
Ilatbe Ha CIIPEeMHOCT WIAHOBA KOJIEKTVBA Ja Moapske yBoheme nHoBanmja. KoHad-
HO, MMIIJIEMEeHTallMja Ufieja ce TUde IPaKTUIHe IIpMMeHe KpeaTUBHUX pellerba. OBa
KOHI[eTIIIMja MHOBATUBHOT ITOHAIIAMA je YHUBEP3a/lHa M pe/leBaHTHA 33 pasinyuTe
npodecuje, yKbydyjyhn u mpodecujy HacTaBHUKA.

[TocTojeha murepaTypa ykasyje Ha TO Jia je MHOBAaTMBHOCT HACTAaBHUKA ITO3M-
TUBHO IIOBe3aHa ca epeKTMBHUM HAaCTaBHUM IIpakcama. Ha mpumep, Ykyc n Axap
(Ucus & Acar, 2018) cy HaBenu ga MHOBATMBHOCT HACTAaBHMKA, IPEKO KPeaTUBHOT
TIOHAIIAkha, ¥Ma IMTO3UTUBHE epeKTe Ha KOHCTPYKTUBUCTUYKO NToyJaBame. To 3Haun
7la MVHOBATUBHY HACTaBHUIIY TeXKe J]a KOTHUTUBHO aKTUBUPAjy yUeHUKe, YMECTO Jia
UIM IUPEKTHO IIPeHOCe 3Hame. Y CTAHOBJBEHO je jia je ocehaj ofroBopHOCTM 3HaYajHO
TIOBE3aH Ca MHOBAaTVMBHIM MUIIbeIbeM HaCTaBHUKA, KOje MIMa TIO3UTHBaH edeKaT Ha
oxroBopHo noy4daBame (Oraker et al., 2020). IllTaBuire, eMIMpujcku JOKasm cyre-
pMUINY Ja MHOBATHBHO [TOHAIIalbe HACTaBHMKA ITIO3UTUBHO NpeBuha MOTHUBALIMOHE
ucxope yueHnka. Ha npumep, kopunrhemweM rnogaraka NpuKyIybeHUX Off HACTaBHU-
Ka 1 yyeHmKa y VInguju, Mayn u capagauim (Maun et al., 2023) cy ycraHoBM/IN fa
MHOBATMBHA IIPAKCa HACTAaBHMKA, MEPEHA Ha II04eTKY IIKOJ/ICKe TOiMHE, IO3UTUBHO
npensuba yHyTpaumy IMbHY OpUjeHTallMjy YYeHMKa Ha KPajy aKajieMCKe TOIMHe.

ITocrojehn eMnmpujcky 0Ka3u yBep/bMBO MOKa3Yjy /ia MTHOBATMBHOCT HACTAB-
HIKa MOKe OUTI y GYHKIIUjJ IpUMeHe TEXHOIOTHje Y HacTaBy. KBamnTeTHa HacTa-
Ba KOja CaJIp)KV TEXHOJIOTHjy MO>ke 61Ty cxBaheHa Kao 06K MHOBAaTVBHOT ITOHA-
mba HactaBHMKa (Thurlings et al., 2015). 13 oBe nepcIieKT1Be, TEXHOJIOMIKY a/IaTh
omoryhaBajy HacTaBHMIIMA fla epeKTMBHO yBOJie MHOBaIMje y cBoj pax. Ha mpu-
Mep, nonasehn oy Mopenna npuxBaTtama TexHonoruje, Masman Axap (Akar, 2019) je
YCTaHOBU/IA 2 HACTABHMUIM K/ITAaCU(PUKOBAaH) Ka0 BUCOKOMHOBATUBHI UMajy BUIIE
CKOpOBe Ha MepaMa OIla)keHe KOPMCHOCTH 1 lakohe kopuinhera Texnosnoruje. Bu-
neprop (Vidergor, 2023) je JokyMeHTOBasIa J1a je MHOBATUBHO IIOHAIIIAbe HACTABHI-
Ka ITO3UTVBHO II0OBE3aHO ca yCIeUTHUM IIpaKcaMa HacTaBe Ha fabuHy. Ilopen Tora,
ocehaj o;TOBOPHOCTY HaCTaBHMKA 3a COICTBEHO IIOHAIIAIbE U pe3y/lTaTe MMAo je
MeJIVjaTOPCKy Y/IOTy y ofHoCy u3Mely oBMX Bapujabmu. YIPKOC YMHeHUIIM fa Cy
IIPeTXO/IHA MICTPaXKMBalha aKyMy/IMpasna BPeJHO 3Hambe, MCTPaKMBA4M Ce jOII yBeK
HIICY 6aBWIM OfHOCOM M3Mel)y MHOBAaTMBHOT IIOHAIIakha HACTABHMKA U PA3TMINTIX
TUIOBa Kopuinherma TeXHOTIOTHje Y HACTABU I y4eIbY.
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MepujaTopcKa yIora MHOBaTMBHOT IIOHAIIAakha HACTABHUKA
y ogHOCY n3Mel)y MHOBaTMBHe MIKONCKe K/IMMe
¥ MHTETpalije TEXHONOIje

VHOBaTMBHA K/IMMa je C/I0JKEeHa 110jaBa Koja JielleHMjaMa IPYBJIA4YM [aXKIby MICTPaXKu-
Baya. OBaj KOHCTPYKT MOXKe OuTH fepMHUCAH K0 ,IepLelLje 3al0C/IeHNX O TOMe
KOJIMKO TMMCKO /I OPTaHM3ALIOHO OKPY>Kelbe II0T0flyje MHOBaIjaMa ¥ MTHOBATIB-
HOM NOHamamy 3anocieHnx (Newman et al.,, 2020: 77). VIHOBaTMBHa K/IMMa MOXe
OuTK OIlepalyOHANN30BaHA Kao /JMYHA IIepLeniyja Wi 3ajefHNYKa IepLerniuja
wyIaHOBa TMMa 1w opranusaiuje (Blomeke et al., 2021; Newman et al., 2020). Y 0Boj
CTYZAMjY, LIKOJICKA MHOBATVBHA K/IVIMA je MepeHa Kao JIMYHa IepIelIiyja Kojy HacTaB-
HULY VIM3jy O KaPAaKTE€PUCTMKAMa ILIKOJICKOT OKpY>Kerba Y KOM Pafie.

VictpaxxuBama (Blomeke et al., 2021) cy mokasanu fa je MHOBaTMBHA KIMMa
IIKOJIe MTO3UTUBAH IPEUKTOP HAacTaBe IOTIIOMOTHYTE TEXHOIOTUjOM U KOTHUTHB-
HOT aHTa)XKoBama yueHnka. Yoy u capaguuuy (Chou et al., 2019) cy caonurrmnm ga
MHOBATMBHA KIMMa IIKO/Ie CHa)XHO Ipefsuba mHoBaTMBHO Kopuithemwe nHOP-
MAIlIOHO-KOMYHMKAIIIOHMX TEXHOJIOTHja Y HACTaBM y TajBAHCKOM KOHTeKcTy. Ha
Y30pKy HacTaBHMKa 13 IeT asujckux 3emama, Ganr u capagunuy (Fang et al., 2024)
Cy YCTQHOBWIN J1a je TMMCKa MHOBATMBHOCT 3HA4ajHO II0BE3aHa Ca TUM y KOjoj Mepu
HACTaBHMUIM TIO[ICTUYY YYeHVKe J1a KOpNUCTe AUTUTATHE TexHomoruje. Mebyrum,
peTKa Cy UCTpaKmBama y 4ujeM cy Gokycy edekaTy MHOBATMBHE LIKOJICKE KIMMe
Ha KBa/IMTAaTUBHO Pa3/IMuNTe HAYNHE MHTEIPUCalba TeXHOIOIMje Y HACTaBHEe aKTUB-
HOCTHU. Y jefHOj Off MaTOOPOJHUX CTYAUja y KOjUMA je TIPUMEheHO XUjepapXujcKo
mopenosawe Hunkosuh u capagumuym (Ninkovi¢ i sar., 2023) cy ycraHoBmn aa
HAaCTaBHMYKe IeplelNlyje HOBaTYBHE K/IVMe y IIKOAM IO3UTUBHO INpefiBubajy
cBa dYeTuMpy Turna Kopuirhema TexHosoruje, audepeHIupana y CKIafy ca Teo-
pujom MIKAIIL C gpyre crpaHe, MHOBaTHBHA K/IMMa Ha HMBOY LIKOJ/IE HUje 3Ha4ajHO
npepsubana npocedHo Kopuirherme TEXHOIOTYje y Pa3IN4IUTIM BPCTaMa aKTUBHO-
CTHU y4ermba.

Teopuja manupanor noHamama (Ajzen, 2020) nmpescras/ba pefieBaHTaH pede-
PEHTHM OKBUP 32 TyMauerme OJJHOCA M3Mely IIKOICKOT OpraHN3aIIOHOT OKPY>Kerba
U VHAVBUAYATHOT IOHAlIalha HACTaBHMKA. [IpeMa OBOM TeOpUjCKOM IPUCTYIY,
dakropu Koju oppebyjy moHauIame NOjedMHLIA, jeCy TNYHU CTABOBU, CyOjeKTUBHE
HOpMe I OIla)kKeHa KOHTPOJIa I0OHAIIamka. 3a OBY CTYAUjy TOCeOHO peleBaHTHY Y/IOTY
uMa Cy0jeKTMBHA HOpMa, KOja IIpefiCTaB/ba YBepehe Ia 3HA4AjHU APYTHU 000paBajy
u camu usBofe oxpehena nmonamama (Ajzen, 2020). OBo 3Hauu jga he HacraBHKMIM
KOj pajie y LIKOJIM Y K0jOj AUPEKTOp U Kojiere ofobpasajy yBobhemwe nmpoMeHa y 1mo-
crojehe mmpakce 6UTH CITpeMHM|jH [la CAMY MCII0/baBajy IHOBAaTUMBHO ITOHamIame. OBO
TEOPMjCKO OUYEKMBambe je MOAPKAHO NPETXOJHUM €MIUPUjCKUM UCTPAKMBabIMA
(Bupetn Liu et al., 2024). Ha npumep, bremeke u capagunuu (Blomeke et al., 2021)
cy, Kopucrehy mopatke U3 BuIle 3eMajba, YCTAHOBWIN Jia Cy IepIierelyje NHOBa-
THBHOCTH LIKOJIE IIO3UTMBHO [I0OBE3aHe Ca MHOBATYBHYIM IIPAKCaMa HACTABHMKA.
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HcTpaxkuBayka nurama

ITonaszehm ox peneBaHTHe Teopuje M eMIMPUjCKMX JOKA3a, OB CTyAMja je 3aCHOBaHa
Ha XMITOTETMYKOM MOJIeNy KOji UMIUTHIMpa crnefieha McTpakuBadyKa MUTama.

Hcmpaxusauxo numarve 1. Kaxo je MHOBaTMBHO ITOHAIIalbe HACTABHMKA I10-
BE3aHO Ca Pa3IMIUTUM TUIOBUMA IIPYIMEHE TeXHOJIOTHje Y IOY4aBamy U yIermy?

Xunotesa 1. Ha 0CHOBY NpeTXOIHUX MCTpaKMBalba HACTaBe JUIEM-Y-/IUIie
(Ucus & Acar, 2018) n Ha pamuny (Vidergor, 2023), odekyjeMo fia je MHOBaTMBHO
HIOHAIlIaFhe HACTABHUKA MTO3UTUBHO ITOBE3aHO Ca MMIUIEMEHTAIjOM TeXHOJIOTHje Y
pasMYNTe TUIIOBE AKTUBHOCTY yUeHha.

Hcmpancusauko numaree 2. JJa 11 MHOBaTUBHO IOHAIIame HACTABHUKA I10-
cpenyje y ogHOCy u3Mely MHOBATHBHE LIKO/ICKe K/IMME M PasINYUTUX AMMEH3Mja
IpUMeHe TeXHOJIOTHje Y aKTMBHOCTIMA yuerba?

Xunomesa 2a. Y cxmagy ca nocrojehom nureparypom (Chou et al., 2019;
Ninkovi¢ et al., 2023), nmpernocTas/pa ce ja OHJ HACTaBHUIU KOjU [JOKVMB/bABajy
IIKOJICKY K/IMMY Ka0 MHOBaTUBHM]Y Yelthe UMIIEMEHTUPAjy TeXHOIOTH)y Y Ha-
CTaBIL.

Xunomesa 26. IIpeTriocTaB/haMo [a MHOBATUBHO ITOHAIIalbe HACTABHUKA I10-
cpenyje y ofgHocy n3Mely MHOBaTMBHe MIKOJICKe K/IMME M Pa3INIUTUX MOJATIATETA
IpUMeHe TeXHOJIOTHje Y HACTaBM 1 YUeIbY.

W METOZ
Y3opak u mponenypa

Y ncrpaxxnBamy je yuecTBoBano 458 HactaBHMKa u3 70 mkoma. IIpoceyna crapocr Ha-
cTaBHMKa 6ura je 47,24 (SD=9,44) romuna. IIpoceuHa ay>kuHa pagHOT MCKYCTBA ydec-
HyKa 6wa je 18,88 (SD=10,00) roguHa, y paclioHy Off Mame Off jefHe TofuHe Ao 41
rOfIMHe VICKYCTBa y HacTaBu. Behuny y3opka umnmse cy Hacrasanmie (82%), mok je Ha-
craBHMKA Ou7o 18%. Y mcTpakmBamy Cy y4eCTBOBAIM HACTABHULIY KOjI pajie Ha CBUM
HMBOMVMA IIKO/ICKOT crcTeMa y Cpouju, yxpydyjyhu 79 (17%) HacTaBHUKA paspefHe
HacraBe, 135 (29%) HacTaBHUKa NpeMeTHe HacTaBe Y OCHOBHOj KO/, 128 (28%)
HACTaBHMKA 13 TMMHasuja u 116 (25%) HacTaBHMKA U3 CPebUX CTPYYHMX LTKOJA.

VcTpaxkuBaum Cy KOHTaKTYPAIN IIKOJIE ITyTeM Mejia, YIyTHBIIN UM MO0y fa
y4ecTByjy y cTymuju. HakoH mo6mjama car/TacHOCTH Off yIIpaBe IITKOJIe, TMHK Ka OH-
JIajH YIUTHUKY je mpocnehen HacTaBHMIMa. CBY y4eCHMITV Cy 6111 0OaBeIITEeHN O
CBPCHM MCTPAKMBAIbha, KA0 ¥ O YNEEHNIIN JIA je YIeCTBOBame MOTIYHO J0OPOBO/BHO
1 aHOHUMHO. HacTaBHMIIM Cy mONyHaBaiy eIEKTPOHCKM YIUTHUK Y BpeMe KOje UM
je ofiroBapano y poKy off Heie/by laHa Off IpujeMa JIMHKA.
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NucrpymenTn

Wnosamuena wikoncka knuma. OBa Bapujabia je mpoliermbeHa MHCTPYMEHTOM KOju
cy kpeupanu Mornenap u capaguuny (Moolenaar et al.,, 2010). Ckana ce cacroju
Off 1IecT ajreMa (Ha npumep, HacmasHuyu cy yenasHom 60mHu 0a ucnpobajy Hose
udeje) Koju Mepe MHAVMBIIyaIHe IeplielNIyje HACTaBHIKA O IHOBATYBHOCTM ILIKOJI-
CKOT OKpYy>Xema. HacraBHniu cy cBoje ofrosope faBamu kopucrehu nerocreneny
JIukeproBy ckany. [logecHocT jemHOpAKTOPCKOT MOfiesia 0Be Mepe Oua je ofimnd-
Ha: *(9)=20,109, p=0,017, CFI=0,989, TLI=0,982, RMSEA=0,061 [90% CI=(0,025,
0,096)], 1 SRMR=0,019. VInTepHa KOH3MCTEHTHOCT CKajie 6uia je Bucoka (w=0,885).

Mnosamueno nonawarwe HacmasHuxd. OBaj KOHCTPYKT je MepeH Ko-
puirhemeM ckase Kojy cy kpeupanu Jle Jour u [len Xapror (De Jong & Den Hartog,
2010). Ckasa cafip>Ku YKyITHO JeceT ajTeMa KojuMa ce POLierbyjy YeTHPU JUMeH3Mje
MHOBaTMBHOT IIOHAIlIAba: MICIUTHBabe Ufeja, TeHeplcalbe 1Jieja, 3aroBapame 1jeja
U MMIIeMeHTanuja upeja. Ilpumep ajrema sa guMeH3Ujy UMIIEeMeHTalMja upeja je
donpuHocume umMnieMeHMAayuju Hosux udeja. Y opurnHanHoj Gopmi, 0Baj MHCTPY-
MEHT je HaMemeH MeHallepuMa Koji Mpolieryjy MHOBATYBHO MOHAIake 3aIloc/e-
HuX. Vmax, y ckaagy ca paHujuM UcTpakupamyMa (Ha npumep, Vidergor, 2023) y
OBOj CTYAMju ¢y MOAKU(NUKOBAHY ajTeMI TAaKO fia Cy 61T HaMemeH) 3a CaMOIIPO-
IleHy IHOBAaTVMBHOT IIOHaNIamka. KpeaTopu ckase cy ykasanm Ha TO [ja ce MHOBATHB-
HO IIOHAIllake HACTABHMKA MOXKe TPETUPATH Ka0 KOHCTPYKT BMIIET pefia. Y OBOM
UCTPaXKUBAY XMjepapXMjcKU MOJie/l MHOBAaTUBHOI IIOHAIAambha HACTABHMKA JIMAO
je mpuxBaT/buBe IIOKasare/be mopecHocTm: X(31)=116,471, p<0,001, CFI=0,964,
TLI=0,948, RMSEA=0,089 [90% CI=(0,072 , 0,106)], » SRMR=0,035. IToysganocT
Xnjepapxumjcke Mepe 611a je Beoma Bricoka (w=0,943).

HMumezpayuja mexnonozuje. Cxana VIKAII TexHonoruje kojy cy Kpempann
AnTtonuernu u capaguuny (Antonietti et al., 2023) je kopuurhena 3a Mepeme KO-
KO YeCTO HaCTaBHUIM KOPUCTE TeXHOJIOTHjy 3a CIIpoBobheme pasmn4nTix TUIOBA
aKTUBHOCTY yuema. Ckana ce cactoju o 12 ajrema Koju cy pacrnopehenn y uern-
pu IVMMeH3Mje: ITaCUBHE, aKTVBHE, KOHCTPYKTMBHE U UHTEPAaKTUBHE aKTUBHOCTU
yuema nomohy Texnonoruje. IlpunnkoM oxrosapama HacCTaBHUIM Cy O3Ha4YaBa-
IV KOJIMKO YeCTO OHM M IbMIXOBY YUEHNIIV KOPUCTE TEXHOJIOTHjY 3a OCTBapUBaIbe
OINCaHMX aKTUBHOCTH. [IpuMep ajTeMa 3a MHTepaKTUMBHE aKTUBHOCTU y4Y€Iba Koje
ce CMaTpajy HajIOXe/bHUJUM jecTe da Ou MehycoOHO OUCKYMO8AanU 0 PA3TUMUIMUM
nepcnexkmusama. OgroBopu ce fajy Ha JIMKepTOBOj CKalM of IeT CTEIeHN y pac-
IIOHY 0f, ckopo Hukao (0) Ko ckopo Ha céaxom uacy (4). AyTopu cKajle Cy IIOKasaan
Iia MofiesI ca yeTupu ¢akTopa NpBOT pefa 1 Mofien ca Hagpehenum dgaxTopom jen-
Hako 7o6po ¢uryjy noparke. Y oBOM UCTpaKuBamby 13abpamm cMO fa KOPUCTIH-
MO MOJieN ca 4eTupy (hakTopa IpBOT pefia paay fo0Mjama HUjaHCUpaHe C/IUKe O
edekTuMa NpeauKTOpa Ha IPUMeHy TeXHOJIOTHje Y Ioy4yaBamwy U yuemy. [Togec-
HOCT OBOT Mofena 6una je mpuxBatpuba: X*(48)=132,203, p< 0,001, CFI=0,975,
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TLI=0,965, RMSEA=0,075 [90% CI=(0,059, 0,090)] 1 SRMR=0,043. Koedurimjen-
TV MHTepHe KOH3VMCTEHTHOCTU CyICKama 6mmy cy Bucoku (w=0,818 3a macuBHY
npuMeny, w=0,869 3a akTuBHY npuMeHy, w=0,934 3a KOHCTPYKTUBHY IIPUMEHY,
®=0,908 3a MHTEPAKTUBHY IIPYMEHY).

AHannsa mogaraka

KoHcrpykruBHa BamMpHOCT KopuinheHNX Mepa IpolLiemheHa je KOHPUPMAaTUBHOM
¢dakropckom anammsom (enrn. CFA). Xumotese cy Tectupane kopuurhemem motT-
IIYHOT MOJe/IOBama CTPyKTypanHmuM jegHaunmHama (eHri. full SEM). OBa rexHuka
aHanu3e omoryhasa TecTyparme IMPEKTHNUX U NOCPeNOBaHUX IyTeBa usMeby Buiue
Bapujabmu. Cse Bapujabiie cy TpeTupaHe Kao IaTeHTHY KOHCTPYKTH y LM/bY IOY3fia-
HMje mpoLeHe edekara. Jako cy HacTaBHMUIM IPYNCAHN Y LIKOJIE, Y OBOj CTYAUjU
HIIje IPUMEebEeHO XMjepapX1jcKo MMHEeapHO MOJeOBalbe jep ce HICMO (HOKyCHpany
Ha pas[Bajambe YHYTapIIKOACKMX M Mebhymkonckux edexara NMpeAMKTOPCKUX Ba-
pujabm. Mebytum, y nmpy ocurypasama MpeLM3HUX CTATUCTUYKMX 3aK/bydaka o
UCIUTUBAHNUM edeKaTnMma, JoOmjeHn Hanasu ¢y BepudukoBany kopuirhemem Kia-
crep-pobycTHux cranpapaHux rpemaka (McNeish et al., 2017).

Y 0BOj cTyaMju, IpK €BaTyaliji MEPHMX M1 CTPYKTYPATHUX MOJie/Ia, Kopuirhe-
HO je HeKO/IMKO MHpeKca ¢ura, Kao mro cy kommnaparusau nupgekc ¢ura (CFI), Ta-
kep-Jlyncos nnpexc (TLI), kopeH mpocedHe KBaJjpupaHe TpelIKe alpoKCyMalje
(RMSEA) n craHpapAmM30BaHM KOpEH IpOcedHOr kBajpara pesupyana (SRMR).
TpapunyonanHO IpeIoXKeHe TpaHNYHe BPEIHOCTY MHAeKca duta cy cregehe (Hu
& Bentler, 1999): 3a CFI u TLI BpegHOCTH 671113y 0,95 yKa3yjy Ha IPUXBAT/BUBO IOAY-
Japame Mojena ca nogauuma, nok ce 3a RMSEA u SRMR spepnoctu oxo 0,06 1 0,08
TyMaue Kao II0Kasare/by NpuXBaT/puBor ¢pura. CBY MHIEKCH Cy Y3eTH y 003up npu
uHTepnperanyju GpuTa Moaena, uMajyhu y Busy na npeznoskeHe rpaHnuHe BpeJHO-
CTU HUCY yHUBep3anHo npumenpuse (McNeish & Wolf, 2021). Merop npouene 610
je MaKCMMaJiHa BepPOJOCTOJHOCT ca poOycHMM cTaHpapaHuM rpemkama (MLR) kako
6 ce y3en0 y 0031up HapylIaBame [IPETIOCTaBKe 0 HOPMaTIHO] AUCTpnOyLumju mo-
maraka (Savalei & Rosseel, 2022). ¥ ckmagy ca npenopykama y caBpeMeHOj MeTOZO-
noukoj mureparypu (Montoya, 2023), uHTepBay NOBepea 3a UHAVPEKTHE eeKTe
KpeypaHu cy KopuihemeM mpouenype caMoy3opkoBama (eHr. bootstrapping) ca
10.000 peysopaka reHepyucaHuX 13 OPUIMHATHUX Nofaraka. CreundudHn MHAN-
pekTHM edekaT Bapujabiie je CTATUCTUYKM 3HaYajaH YKOJIMKO HeroB MHTEPBasl Ho-
Beperba He Cajip>Kul HyJTy.

Ananuse cy ypabene nprumeHoOM cTaTncTU4KOr jesuka R (Bepsuja 4.2.2; R Core
Team, 2022), xopumhewem nakera dplyr (Bepsuja 1.1.4; Wickham et al., 2023) 3a
OIIIITEe MAaHUITy/IMCalbe MofanyMa, psych (Bepanuja 2.4.3; Revelle, 2024) 3a uspauyHa-
Bame Kopenanyja n3mebhy Bapujabmi, semTools (Bepsuja 0.5.6; Jorgensen et al., 2022)
3a MpoliemNBabe MO0y34aHOCTH Mepa, lavaan (Bepsmja 0.6.18; Rosseel, 2012) 3a mo-
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JielioBarbe CTPYKTYpPalTHNUM jefHaYMHaMa, parameters (Bepsuja 0.21.7; Liidecke et al,,
2020) 3a mobujarme 1 IpHKas3uBalbe MapaMeTapa MOfiena, kao u report (Bepsuja 0.5.8;
Makowski et al., 2023) 3a mpaBwIHO hopMaTUpabe pe3ynTaTa CTATUCTUYKIX aHAI3a.

B PE3YITATU

IIpernMuHapHe aHanu3e

Tabena 1 moxasyje omycHe IokasaTe/be 1 Kopenanuje nsMeby mcnmutuBaHux Ba-
pujabu. VMHOBaTHBHA IIKOJICKA K/IVIMA je MMaJjIa PeJIaTUBHO HICKe IO3UTUBHE KOpe-
Janyje ca JUMeH3MjaMa MHOBATMBHOT IIOHAIIAkA HACTABHMKA U MHTETPUCatbha TeX-
Hosoruje y HactaBy. C ipyre cTpaHe, Kopenauuje nusMel)y MHOBaTMBHOT ITOHAIIAbA

HaCTaBHMKA 1 00/IMKA MHTETPUCatba TEXHOTIOTH]je Oule Cy YMepeHO IO3UTHBHe.

Ta6ena 1. OnucHu NoKasaTe/by U Kopenanuje usmeby
UCIIUTUBAHUX Bapujaban

Ckana 1 2 3 4 5 6 7 8 9
1. VilHoBaTMBHA KNMMMa -
2. VicnuruBame npeja 0,19 -
3. Tenepucame nzeja 0,36 0,53 -
4. 3aroBapame 1jeja 0,41 0,46 0,66 -
5. VimnemenTanuja upieja 0,37 0,52 0,78 0,72 -
6. UKAII - nacuna npume- 0,19 0,20 0,39 0,36 0,41 -
Ha
7. UKAII - akTuBHa npu- 0,23 0,18 0,32 0,33 0,37 0,60 -
MeHa
8. IKAII - KOHCTPYKTHBHA 0,22 0,20 0,36 0,37 0,40 055 0,77 -
TIpYMeHa
9. UKAII - nHTepaKkTHBHA 0,23 0,20 0,40 0,42 043 056 0,73 0,82 -
NpyYMeHa
AS 372 471 4,66 4,21 4,42 3,04 2,64 2,74 2,63
SD 0,75 084 081 1,05 098 087 1,03 194 1,01
Muu 1 2 1,67 1 1 0 0 0 0
Makc 5 6 6 6 6 4 4 4 4

Hanomena. Cpe Kopenanuje cy sHayajHe Ha HuBoy p<0,001
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TecTupame xunoresa

Tecrupann mMozen je MMao mpuxBaT/BMBe MOoKasaTesbe pura: MLR x* (331)=594,490,
p<0,001, CFI=0,966, TLI=0,962, RMSEA=0,046 [90% CI=(0,040, 0,052)],
SRMR=0,045. Cnuka 1 npuxkasyje ogHoce usmely ncnuruBanmx sapujabim.

R=0192
0,014

HeopaTHERS MEDICKS
ETHMA

0,082
RE=0.185

0,063

047255+ 0,074

Fomcipyrtaema

OpEMEH TERHOTOTH]E =018

LRSS
03857

HrrepanTasna
TIPHMEHA TEXHONOTH]S

0.903%** 0868+

Henmtspame masja HvmenenTanm)a kaeja

Tenepucame Higja 3arceapame HIgja

Cmuxka 1. [lujarpam nyTare XUIOTETUYKOT MOJie/a
Hanomena. ManndecrHe Bapujabie u daxropcka sacuhera cy usocras/bern. Ilpukasane cy crangap-
JU30BaHEe IPOLEHE.
% 920,001

Kao mto ce MoyXe BueT, MHOBATMBHA IIIKO/ICKA K/IMMa HMje MMasa 3HadajHe [yi-
peKTHe eeKTe Ha MMIUIEMEHTUPAbe TEXHOIOTHje 300T PasIM4nTUX BPCTa aKTUB-
HocTH y4ema. C Ipyre cTpaHe, 3abe/e)XeH je CTaTUCTUYKY 3HaYajaH MO3UTUBAH Off-
HOC 13Mehy MHOBaTMBHe MIKO/ICKe K/IMMe VI MHOBATMBHOT IOHAIlIakha HACTaBHMUKA
(p=0,472, SE=0,059, p<0,001). ITopep Tora, ycTaHOB/bEHO je a NHOBATVBHO IIOHA-
IIarbe HACTABHMKA MO3UTUBHO MpenBuba cBa 4eTMPU TUIIA MHTETPUCAIHA TEXHOIO-
ruje y HactaBy (Cnmka 1).

Kaza je ped 0 edpexTrMa MHOBATMBHE KIMMe Y IIKOJIM ITyTeM MHOBATUBHOT I10-
Halllatba HACTaBHMKA, JOKYMEHTOBAHY Cy 3HadYajHM mo3uTuBHU epektu. V3 Tabe-
Jie 2 je eBUIEHTHO A Cy MHAMPEKTHM eeKTM MHOBATMUBHE K/IMMe Ha YeTVPI THUIIA
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ymoTpebe TeXHONOTMje y HACTaBM U ydery OMIN IOSUTUBHU U yMepeHe jadynHe.
KoHncrpyncanu nnTepBany nosepemwa HIUCY CafipKaiu Hy/Ty, IITO yKasyje ia Cy MH-
IUPEeKTHN eeKTY Y CBa YeTUPU Caydaja OMIM CTATUCTUYKM 3HadajHu. Kommdnna
objalmeHe BapyjaHce MCXOTHUX Bapujabm Kperana ce o 18,5% mo 25,7% (Tabema
3). Tpeba HatomenyTH fia je o 10.000 TOHOBHUX y30paKa 6110 7 HENIPUXBAT/BIBUX
pelema ITo ce MOXKe OfIOAINTH Kao pe3yaTaT KOju Huje IpobieMaTidaH.

Ta6ena 2. IluanpexTHy eeKTH NHOBATUBHE IIKOJICKE K/IMME Ha [UMEH3Mje
MHTETPYCala TeXHOJIOTMje Y HACTABY U yueHe

3aBiCcHa Bapujabia B SE 95% MHTepBaI MOBepetba P
[TacuBHa mpuMeHa 0,204 0,04 [0,13,0,28] < 0,001
AKTMBHa IIpUMeHa 0,182 0,04 [0,11,0,26] < 0,001
KoHCTpyKTHBHA IprMeHa 0,194 0,04 [0,12,0,27] < 0,001
VIHTepaKkTHBHA IpUMeHa 0,221 0,04 [0,14, 0,30] < 0,001

Hanomena. TIporneHa edekara 3acHOBaHa je Ha IIPOIeypU caMOy30pKoBama ca 10.000 HOHOB/beHUX
ysopaxa. [Ipukasane cy cranfapin3oBaHe IIPOILEHe.

Tabena 3 mokasyje ykymHe edeKTe MHOBAaTUBHE IIKOJICKe KIVMe Ha YeTUPH AVMeEH-
3¥je MHTErpucamba TEXHONOTYje y ydemy. YKYIHHU eeKTy Cy mobujeHn cabuparmem
IVIPEeKTHUX edeKaTa IPeAVKTOPCKe Bapujabie 1 leHNX MHAMPEKTHUX edeKaTa, IPeKo
MHOBATVMBHOT ITOHAIIAba HACTaBHUKA. EBMIEHTHO je ma cy yKynHM edeKTV ”HOBaTUBHE
IIKOJICKe K/IVIMe CTATUCTUYKY 3HA4ajHM y CBa YeTVPH Crydaja. VImajyhm y Bumy unmbe-
HMITY [a Cy HACTAaBHUIIY TPYIIVICAHM Y IIKOJIE, IPOLeHheHN eeKTU Cy BepUpUKOBaHN
kopuiihemeM KacTep-poOyCcTHIUX CTaHIAPIHMX Ipelllaka. Vako je ananmsa mpuarobe-
Ha K/IacTepMMa TI0Kasa/ia fla MPOIekBaHM MOJIeNT MOXKIA HUje MACHTUPUKOBAH, [0-
6ujeHn pesynTaTi Cy y IOTITYHOCTH TIOTBPAV/IM IPETXOAHO J00MjeHe 3aK/byUKe.

Ta6ena 3. Ykynuu edekTy MHOBATUBHE IIKOJICKEe K/IMMe Ha IMMeH3Mje
MHTerpucamba TeEXHOIOTHje Y HaCTaBy U ydeme

95% mHTEpBan

3aB1cHa Bapujaba VYiynan edexar HoBepera SE p R’
ITacuBHa npuMeHa 0,22 [0,10, 0,33] 0,06 < 0,001 0,192
AKTVBHA IIpUMeHa 0,26 [0,15, 0,38] 0,06 < 0,001 0,185
KoHCTpyKTHBHA TprMeHa 0,26 [0,15,0,37] 0,06 < 0,001 0,198
VIHTepaKTHBHA [IPUMEHA 0,29 (0,18, 0,41] 0,06 < 0,001 0,257

Hanomena. IIponieHa edexaTa 3sacHOBaHa je Ha MPOLefypy caMOy30pKoBama ca 10.000 ITOHOB/beHMX
ysopaxa. IIpnkasaHe cy craHfapaysoBaHe IIpolieHe.
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B OMCKYCHJA

Maxo je mo3HATO fa MpUMeHa TEXHOIOTHje MOYKE []a YHAIIpeiM KBaIUTET HACTaBe, jOII
yBeK HIje jaCHO Koju (PaKTOpY ONPMHOCE KOTHUTUBHOM aHTa)KOBAaIby Y4eHMKA IO-
Mohy AMIMTamHUX TeXHO/Mornja. VcTpakuBama Cy TeK HelaBHO IodYesna Aa ce (oKy-
cHpajy Ha Ipefyc/IoBe KOju NOIPUHOCE TOME Ia HACTAaBHUIM MHTETPUIIY TUTUTaTHe
TEXHOJIOTHMje Y Pas3/IMIuTe TUIIOBE HACTABHMX aKTUBHOCTH. L1k OBe cTyzuje 6110 je fja
ce MCIUTajy ofHOCK M3Mel)y MHOBaTVMBHE KIMMe y KON, MHOBATYBHOT MOHAIIAba
HACTaBHUKA V1 Pa3IM4NTUX TUIIOBA KOpuIhema TeXHONIOTMje Y HACTaBI I YUeHY.

YcranoBUIM CMO Jla je MHOBAaTUMBHO TIOHAIIAkhEe HACTABHMKA IIO3UTUBHO II0Be-
3aHO ca CBe YeTUpPU IMMEH3Mje MHTErpycarmba TeXHOIOTHje y TI0ydaBahe I yJerbe.
Hamasu cy mokasanu fa HacCTaBHUIIM KOjU Yy Pa3/IMYMUTOj MEPU UCIIO/baBajy MHO-
BaTMBHO IIOHAIIalbe TaKole KOpHCTe TEXHONMOTHUje Y PAasINIUTOM CTeIleHy 3a pas-
HOBPCHE HaCTaBHe aKTMBHOCTHU y yuroHuIm. IToce6HO je Ba)KHO HAIZIACUTH Jia je
MHOBATMBHO TOHAIIale HaCTaBHMKA Oobe mpepBubano mpymeHy TexHonoruje y
VMHTEPAKTUBHMM HACTaBHMM AaKTMBHOCTMMA HETO Yy JIPYTMM BpPCTaMa 3ajaTaka 3a
yueme yuyeHnka. OBaj Hamas je y CKIagy ca MPeTXOJHMM MCTPaKMBambMUMa y KOju-
Ma je 0O6pa3soBHa yHOTpeba TeXHOJIOTMje Apyradiuje olepalioHalTu30BaHa I Mepe-
Ha. Ha npumep, Bupeprop (Vidergor, 2023) je HaBena fja je caMOMHOBAaTUBHOCT
HacTaBHMKA 3HayajaH IPefMKTOP IpPaKCK IOy4aBama Ha AambuHy. ONpaBfiaHo je
IPEeTIIOCTAaBUTY JIa MHOBATUMBHO ITOHAlIalbe oMoryhaBa HacTaBHUIMMA Jla Ha COI-
CTBEHVM YacoBNMMa NpoHahy pasnmunTe HaunHe 3a aHrakoBame ydyeHnka (Ucus &
Acar, 2018). Jegno moryhe objammeme je ga Cy HACTaBHUIIM KOjyU Cy CKIIOHU MHO-
BaTMBHOM MUIIUbEIbY U NOHANIAKY Yerihe aHTa)KOBaHU y OJATOBOPHOM IIOYYaBarby
Koje IofipasyMeBa Iak/biBO Npahere HaITpeTKa yueHNKa 1 epeKTUBHO ITaHMpatbe
yacoBa (Orakc et al., 2020). ITopen Tora, usrnena fa o HUXOBE MHOBATUBHOCTU
3aBJICM KAaKO HACTaBHMIIY OTaKajy IOTeHIMjalHe KOPUCTH U Makohy xopumhema
TexHonmoruje y cBoM pagy (Mazman Akar, 2019). Hamm pesynratu mpommpyjy 1mo-
crojeha casHama ykasyjyhm Ha TO [ja MHOBAaTMBHO IOHamIame npenBuba He camo
IpUXBaTame TeXHOJIOTHje Off CTpaHe HAaCTaBHUKA, Beh U KBaIUTATUBHO pas3iiyuTe
HaYJHe HheHOT Kopuinhema.

JIHOBaTMBHA KIMMa je MMaja MO3UTUBAH HPEJUKTOPCKM edeKaT Ha MHOBA-
TUBHO TIOHAlIae HAaCTaBHMKA. VI3 mepcneKkTuBe Teopuje ITaHMPAHOT ITOHANIAbha
(Ajzen, 2020), oBaj Ha/as je MOTIYHO o4YeKuBaH. IIpemMa 0BOj Teopumju, MUHOBaTHBHA
K/IMa Y IIKOJTY ¥IMa YJIOTy Cy6jeKTUBHe HOpMe Koja yTi4e Ha MHAVBUIYaTHO ITOHa-
IIarbe HaCTaBHMKA. [Ipyrum pedrMa, KaJia HaCTaBHULIM OIIaXKajy fa MUIEpU LIKOJIe
¥ YTaHOBY KOJIEKTVBA 0Xpabpyjy yBoheme nHOBaImja, TO CTBapa JPYIITBEHN IIPH-
THCAK Jja Ce U CaMVl MIHOBaTUBHO MoHammajy. CImyHM Hamasu cy Takobe mobujenn y
npyrum obpasoBHuM KoHtekcTuma (Chou et al., 2019).

Jeman o K/bYYHMX Hajla3a HalleT MCTPaKMBarba OJHCOU Ce Ha TO Jla MHOBa-
TMBHA K/IMMa ITPEKO MHOBATVMBHOT ITOHAIakha HACTAaBHMKA MMa UHAVPEKTHe eeKTe



AHFAKOBAHSE YHEHWMKA MOMORY TEXHONOIMMJE: KAKO MHOBATMBHA LUKOJICKA KITMMA... | 233

Ha MMIUIEMEHTANNjy PasIMYNTUX TUMOBA aKTUBHOCTU y4Yerba KOje ce 3aCHUBAjy Ha
texHonoruju. Beha je BepoBarHOha fja he HacTaBHMIIM reHepucaTy U IPUMEHUTH
HOBe njieje Kajja CBoje IIKOJe BUJie Kao OKpPY)Kerba ITOTO/[HA 3a TAKBO ITOHAIIAIbe.
To mocnennyno moBoxu fo yemher fusajHUpamba PasINIUTHAX TUIOBA AKTUBHOCTH
ydJeHMKa y3 nomoh Texsonoruje. OBy Hamasy MpoOIINPYjy IPETXOAHO AKyMYINPAHO
3Habe I J1ajy OIFOBOP Ha NMTabe 3allTO je MHOBATMBHA ITKOJICKA K/IMMa HO3UTUBHO
IIOBE3aHa ca IIPMMEHOM TE€XHOJ/IOTHje y TIOy4aBamby U y4emy.

CynpoTHO OYEeKMBabIMAa, Y OBOj CTYAMjU HICMO JOOMIN A MHOBATVMBHA KIN-
Ma MMa JVpeKTHe eeKTe Ha pasInMynTe TUIIOBE Kopuihema TexHonornje. OBaj Ha-
71a3 je CyIPOTCTaB/beH HeKMM PaHUjM CTyAMjaMa Y KOjiiMa Cy TOTBpheHu [peKTHN
edeKTy MHOBATMBHE KIMMe Ha MHTETPUCake TeXHONIOTHje y HacTaBy U yueme. Cma-
TPaMo J1a OIIPEYHY Ha/a3y MOTY OMTH 06jaIllbeHN YNHEeHUIIOM J1a je 06pa3soBHa MM-
IJIEMeHTaIMja AUTUTATHAX TEXHOIOTHja MOJIe/IOBaHa Ha pasnuyuTe HaunHe. Tpeba
ucrahu a cy Huakosuh u capagunnu (Ninkovic i sar., 2023) HaBe/nM ja MHAUBUAY-
ajTHe TIepleNIyje MHOBATHBHE KIUMe Y IIKOMM MO3UTUBHO INpefiBubajy pasmiyanre
HauyMHe Kopuihema TeXHOMOTMje ONepallMOHANM30BaHe Y CK/IAJy Ca TeOPHjCKUM
oxsypoM VIKAIIL. MebyTtum, y T0j CTYAMju HUCY aHATM3VMPAHU MEXaHU3MU KOjI T10-
Cpenyjy y omHoCy usMeby MHOBaTMBHe IITKOICKe KIVMe U HAacTaBe IOApIKaHe TeX-
Honornjom. C 0631poM Ha HefloCIefHe eMINPHjCKe ToKa3e, HOTPeOHO je BUIIe MC-
Tpa)kMBama Jia Ou ce M3BeNIN 3aK/by4IM O IPUPOAY edekaTa MHOBATUBHE IIKOJICKe
K/IMe Ha yIoTpeby TeXHONMOTHje Y HaCTaBM.

Hamasy oBor ucTpakupara Har/lalllaBjy YOIy MHOBATMBHOT MOHAIlalbha Ha-
CTaBHVKA y yHanpehuBamy pasnuunTux BUFOBA MMIUIEMEHTAIlMje TeXHOJIOTHje Y
HactaBu. Takole, Hama cTyfuja je MoKasasia fia je MHOBAaTMBHO MTOHAIIAEe HACTaB-
HUKa 3HAa4ajHO ITOBE3aHO Ca MHOBATMBHOM IIKOICKOM KIMMOM. YBepema O MIKOJI-
CKOj KIMMU MMajy y/IoTy peepeHTHOT CTaHAap/ja KOju ycMepaBa MHAMBU/YaTHO
NIOHaIllahe HacTaBHMKA. V3 OBUX Ha/lasa MpOM3MIasy 3aK/by4dak Jia IPY>Kaoly Ipo-
rpaMa CTPYYHOT ycaBplIaBamba 3a AMPEKTOpe MIKOJIa Tpeda Ja IMOCBeTe MaXby 110-
HalllakMIMa KOja CITy»Ke MOJICTUIIalhy MHOBAaTUBHE K/IJMMe M MHOBATMBHOT ITOHAIIabha
HaCTaBHUKA.

Tpeba mOMeHYTU HEKOMKO OpraHNYerha OBOT MCTpaKMBamba. I1pBo, KOHIleI-
TyaJIHO OTpaHNYelbe IPOu3uIasy u3 6asudne npernocraske Teopuje VIKAII na je
eKCTePHa/IM30BaHo MTOHAIllahe y4eHMKa IOy3/laH MOKasaTe/b HIXOBOI KOTHUTHB-
HOT aHTa)KoBama. [lojemuun ayropu (Thurn et al., 2023) cmarpajy a cammum mocma-
TpameM MaHI(eCTHOT MOHalllaka Hije Moryhe ofipeinTyt e(eKTUBHOCT ydema yde-
HMKa. [Ipyro, y9ecHUINM y HallleM UCTPaKMBakby HUCY OMIM HACyMUYHO M3abpaHu,
Te HMje ONpaBJaHO TBPAUTU Jja Y30paK IpecTaB/ba Liefy MOMy/alujy HaCTBHUKA
y Cp6uju. ITopep Tora, mogamy ¢y IpuKy/beHN UCK/bydnBo y Cpbuju, Te 6u 611710
I06pO IOHOBUTY C/IMYHA MCTPAXKUBAIA Y APYTUM 00pa3soBHUM KOHTeKcTMMa. Ko-
HAayHO, TeCTUPAH je CaMo IYT Of IIKOJICKe K/IMMe KPO3 MHOBAaTUBHO ITOHAIIAbe Ha-
CTaBHMKA JI0 MHTErpyUcamba TEXHONOTHUje Y PasIuynuTe TUIIOBE aKTUBHOCTH yderba.
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Bynyhe crynuje, sacHoBaHe Ha Teopuju, Tpeba fja TeCTUPA]y APYTe IOCPENHIKE KOjU
TOTEHI[Mja/THO TIpeHoCe edeKTe IIKONCKe KIUMe Ha HauuHe Kopuinherma TeXHOJO-
TMje y HaCTaBU U y4EbY.

B 3AK/bYYAK

IlIkome mMpoM CBeTa ce CyodaBajy ca M3a30BOM KaKo Jja 607/be UCKOPUCTe TOTEH-
IMjanm JUTUTATHUX TEXHOJIOTMja Y KOTHUTMBHOM AHTa)KOBambhy Y4EeHUKA. Y OBOM
KOHTEKCTY, MpeJiCTaB/beHO MCTPAaXKMBame PacBeT/baBa OFHOC usMely mHOBaTVB-
He IIKOJICKe K/IMMe, MHOBAaTMBHOT TIOHAIlalhba HACTaBHMKA U 0OpasOBHE NpUMeHe
[IUTUTaTHE TexHonmoruje. Hamm Hamasy mokasyjy fa MHOBaTMBHA IIKOJICKA KIMMa
IIMpPeKTHO yHampebyje MHOBaTMBHO NOHaIame HACTABHMKA, LITO MA MO3UTHBHE
edekTe Ha HacTaBy U y4ewe nomohy Texnonoruje. Baxxno je ncrahu ga npesenro-
BaHa CTyMja HAIJIAlaBa JIa, ITOpef MpodecrOoHaTHNX KOMIIeTeHIMja HaCTaBHIKA,
OpraHMsalMoOHe KapaKTePUCTUKE IIKOJIE MMAjy K/bY4IHY YOIy Y UHTETPUCAbY TeX-
HOJIOTUje Y HacTaBHe aKkTMBHOCTU. OBU pesynTaTi UMajy MMIUIMKALMje 3a IPAKCY U
II0CeOHO Cy ITOBE3aHM Ca CTBapameM MHOBATMBHMX IITKOJICKMX OKPY>Keba, ca MOfIp-
JKaBarbeM MHOBATUBHOT ITOHAIIakha HACTABHMKA M NPUMEhIBabeM TEXHOJOTHje Ha
HaylHe Koju yHarnpebyjy yueme yueHnka.
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ABSTRACT

Technology-enhanced teaching has the potential to significantly improve student learning
outcomes. Nevertheless, the question of what factors predict teacher use of technology in
cognitive demanding ways is still open. Drawing on the theory of interactive, constructive,
active, and passive (ICAP) learning, this study aimed to examine the relationships between a
school’s innovative climate, teachers” innovative behavior, and different modes of technology
use in the classroom. The participants were 458 teachers from Serbian schools. Full structural
equation modeling revealed that teachers” innovative behavior is positively related to different
types of technology integration in learning activities. Furthermore, a school’s innovative climate
was related to passive, active, constructive, and interactive technology use via the innovative
behavior of teachers. On the other hand, an innovative school climate was not directly related
to the dimensions of technology use in teaching and learning activities. The obtained findings
have implications for both practitioners and professional development providers.
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M INTRODUCTION

How to get students highly engaged during instruction is a critical practical and
scientific issue. Some of the predictors of different levels of students’ cognitive
engagement with technology that have been found are principal leadership (Schmitz
etal,, 2023), a school’s innovative climate (Ninkovi¢ et al., 2023), and digital skills of
teachers (Sailer et al., 2021). However, despite the valuable insights gained so far, the
mediated paths linking the characteristics of teachers and the school environment to
instruction with digital technologies have rarely been examined. Therefore, the focus
of this study is the relationship between a school’s innovative climate, the innovative
behavior of teachers, and learning activities that involve digital technologies. In
addition, the second contribution of this paper is of a methodological nature. Based
on the prevailing opinion of experts (McNeish & Wolf, 2020), in this study we applied
full structural equation modeling for a more accurate assessment of the relationships
between the examined variables.

Interactive, Constructive, Active and Passive
Technology Integration

ICAP is an acronym for four modes of cognitive engagement of students with in-
structional materials, which are called interactive, constructive, active, and passive
(Chi et al., 2018; Chi & Wylie, 2014). In passive learning activities, students are con-
tent-oriented and absorb information from instructional materials (e.g., students
listen to a lecture or watch a video) (Antonietti et al., 2023). Active learning occurs
when students have the possibility to manipulate the learning material (e.g., pausing
a video or underlining text). In this way, students activate previous knowledge and
integrate new information into existing knowledge structures (Chi, 2021; Chi & Wy-
lie, 2014). When students learn constructively, they individually create new knowl-
edge based on deriving information that is not explicitly presented in the teaching
content (Chi, 2021). An example of an activity at this level is taking notes using your
own vocabulary and giving your own examples. Interactive learning occurs when
students interact and collaborate with others to build knowledge from their own
prior knowledge and from information provided by their partners (e.g., exchang-
ing ideas, discussing their arguments, constructing a common point of view).These
interactive exchanges enhance knowledge for everyone involved and help develop
social skills (Antonietti et al., 2023).It is important to bear in mind that the ICAP
theory assumes that these four types of student cognitive engagement are hierarchi-
cally organized so that interactive activities result in the highest level of learning (Chi
et al., 2018).
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The ICAP theory has clear practical implications as teachers can use it to select,
modify or design tasks for students. Also, with this framework, student outcomes
can be coded and evaluated (Chi & Wylie, 2014). In the context of integrating
technology into teaching, the ICAP theory emphasizes the importance of quality
application of technology in order to cognitively activate students (Antonietti et
al., 2023; Consoli et al., 2023; Fiitterer et al., 2023). In other words, teaching and
learning activities supported by technology can be differentiated based on the level of
cognitive engagement of students (Antonietti et al., 2023). Low-quality technology
integration refers to how often teachers use technology primarily for presentation
or lecturing. On the other hand, digital technologies are particularly suitable for
enhancing learning activities at the upper end of the ICAP spectrum (Sailer et al.,
2024).

The ICAP framework has been increasingly supported by empirical research on
the educational use of technology (Wekerle et al., 2022; Zhao et al., 2024). Based on
a systematic review of meta-analyses, Sailer et al. (2024) came to the conclusion that
engaging students in active forms of learning, especially constructive and interactive
learningactivities with the help of digital technologies,can improve learning outcomes
in higher education. Strengths of digital technologies concern the provision of timely
feedback and cognitive scaffolding (Sailer et al., 2024). Given the findings that have
been accumulated so far, it is important to continue to examine the antecedents of
the use of digital technologies for the cognitive engagement of students.

The Relationship between Teacher Innovative
Behavior and Technology Integration

Innovative behavior is widely recognized as one of the crucial professional compe-
tencies of teachers (Anderson et al., 2022). Although this concept is not consistently
defined in the scientific literature, the difference between innovative behavior and
the creativity of teachers is usually emphasized (Liu et al., 2024). Creativity means
the generation of novel ideas that do not necessarily have to be put into practice. On
the other hand, innovative behavior, in addition to creative thinking, includes public
advocacy and practical implementation of creative ideas (De Jong & Den Hartog,
2010; Liu et al., 2024). In addition, it should be borne in mind that the professional
behavior of teachers can be marked as innovative only if it results in new solutions to
existing problems (De Jong & Den Hartog, 2010; Liu et al., 2024).

The current study is based on the five-dimensional model of innovative
behavior proposed by De Jong and Den Hartog (2010). The first component of
the construct labeled as exploration of ideas includes the review of possibilities for
improving practice. Generation of ideas, the second component of the construct,
is focused on searching for new approaches to performing tasks or solving existing
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problems. Championing of ideas refers to influencing the willingness of collective
members to support the introduction of innovations. Finally, idea implementation
concerns the practical application of creative solutions. This conception of
innovative behavior is universal and relevant to various professions, including the
role of teachers.

Existing literature indicates that teacher innovation is positively related to
effective teaching practices. For example, Ucus and Acar (2018) reported that teacher
innovation, via creative behavior, has a positive effect on constructivist teaching. This
means that teachers who are innovative tend to cognitively activate students, instead
of directly imparting knowledge to them. It has been shown that a teacher’s sense
of accountability is significantly related to innovative thinking, which has a positive
effect on responsible teaching (Orakci et al., 2020). Furthermore, empirical evidence
suggests that the innovative behavior of teachers positively predicts motivational
outcomes of students. For example, using data collected from teachers and students
in India, Maun et al. (2023) found that teachers’ innovative practice measured at the
beginning of the school year positively predicts student internal goal orientation at
the end of the academic year.

The current empirical evidence compellingly indicates that teacher innovation
can be in the function of the application of technology in teaching. High-quality
teaching that includes technology can be seen as a form of innovative teacher
behavior (Thurlings et al., 2015). From this perspective, technological tools allow
teachers to effectively introduce innovations in their work. For example, starting
from the Technology Acceptance Model, Mazman Akar (2019) found that teachers
classified as highly innovative achieve higher scores on measures of perceived
usefulness and ease of technology use. Vidergor (2023) documented that teacher
innovative behavior is positively related to successful distance teaching practices.
Furthermore, teachers’ sense of responsibility for their own behavior and results had
a mediating role in the relationship between these variables. Despite the fact that
previous research has accumulated valuable knowledge, researchers have not yet
addressed the relationship between teacher innovative behavior and different types
of technology use in teaching and learning.

The Mediating Role of Teacher Innovative Behavior in the Relationship
Between Innovative School Climate and Technology Integration

Innovative climate is a complex phenomenon that has attracted the attention of re-
searchers for decades. This construct can be defined as ‘employees’ perceptions of the
extent to which the team or organizational environment is conducive to innovation
and the innovative behavior of employees’ (Newman et al., 2020: 77). Innovative
climate can be operationalized as a personal perception or as a shared perception of
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team or organization members (Blomeke et al., 2021; Newman et al., 2020). In the
current study, school innovative climate was measured as the personal perception
that teachers have about the characteristics of the school environment in which they
work.

Scholars (Blomeke et al., 2021) have shown that a school’s innovative climate
is a positive predictor of technology-assisted instruction and students’ cognitive
engagement. Chou et al. (2019) reported that an innovative school climate strongly
predicts innovative use of information and communication technology in teaching
in a Taiwanese context. In a sample of teachers from five Asian countries, Fang et
al. (2024) found that team innovativeness was significantly related to the degree of
teacher encouragement of students to use digital technologies. However, research
on the effects of an innovative school climate on qualitatively different ways of
integrating technology into teaching activities is scarce. In one of the few multilevel
studies, Ninkovi¢ et al. (2023)found that teachers’ perceptions of innovative climate
within the school positively predicted all four types of technology use, differentiated
according to the ICAP theory. On the other hand, the innovative climate at the
school level did not significantly predict the average application of technology in
different types of learning activities.

The theory of planned behavior (Ajzen, 2020) represents a relevant frame of
reference for interpreting the relationship between the school’s organizational
environment and the individual behavior of teachers. According to this theoretical
approach, the factors that determine an individual’s behavior are personal attitudes,
subjective norms, and perceived behavioral control. Particularly relevant for the
current study is the role of the subjective norm, which is thebelief that significant
others approve of and perform certain behaviors themselves (Ajzen, 2020). This
means that when teachers work in a school where the school principal and colleagues
approve of introducing changes to existing practices, they are more likely to pursue
innovative behavior themselves. This theoretical expectation is supported by previous
empirical research (see Liu et al., 2024). For example, Blomeke et al. (2021) using
data from multiple countries found that perceptions of school innovativeness are
positively related to teachers’ innovative practices.

Research Questions

Drawing on relevant theory and empirical evidence, this study is based on a hypo-
thetical model that implies the following research questions:

Research question 1. How is teacher innovative behavior related to different
types of technology use in teaching and learning?
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Hypothesis 1. Based on previous research on teaching in face-to-face (Ucus
& Acar, 2018) and remote settings (Vidergor, 2023), we expect that the innovative
behavior of teachers is positively related to the implementation of technology in
different types of learning activities.

Research question 2. Does teacher innovative behavior mediate the relationship
between school innovative climate and different dimensions of technology use in
learning activities?

Hypothesis 2a. In accordance with existing literature (Chou et al, 2019;
Ninkovi¢ et al., 2023), it is assumed that teachers who perceive the school climate as
more innovative tend to implement technology in teaching more often.

Hypothesis 2b. We assume that teachers’ innovative behavior mediates the
relationship between a school’s innovative climate and different modes of technology
use in teaching and learning.

B METHODS

Samples and Procedure

A total of 458 teachers from 70 schools participated in the research. The average age
of the teachers was 47.24 (§D=9.44) years. The participants’ average length of work
experience was 18.88 (SD=10.00) years, ranging from less than one year to 41 years
of teaching experience. The majority of the sample was female (82%), while 18% were
male. Teachers working at all levels of the school system in Serbia participated in the
research, including 79 (17%) classroom teachers, 135 (29%) subject teachers from
primary schools, 128 (28%) subject teachers from grammar schools, and 116 (25%)
teachers from vocational high schools.

The researchers contacted the schools via email with a request to participate in
the study. After obtaining consent from the school administration, the link to the
online survey was forwarded to the teachers. All participants were informed about
the purpose of the research, as well as the fact that participation was completely
voluntary and anonymous. The teachers accessed the electronic questionnaire at a
convenient time within a week of receiving the link.

Instruments

School innovative climate. This variable was assessed using an instrument created
by Moolenaar et al. (2010). The scale contains six items (e.g. “Teachers are generally
willing to try new ideas”) that measure teachers’ individual perceptions of the inno-
vativeness of the school environment. The teachers provided their answers using a
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five-point Likert scale. The fit of the one-factor model of this measure was excellent:
x%(9)=20.109, p=.017, CFI=.989, TLI=.982, RMSEA=.061 [90% CI=(025, .096)], and
SRMR=.019. The internal consistency of the scale was high (v=0.885).

Teacher innovative behavior. This construct was measured employing the
scale developed by De Jong and Den Hartog (2010). The scale contains a total of
ten items that assess four dimensions of innovative behavior: idea exploration, idea
generation, idea championing, and idea implementation. An example of an item
for the idea implementation dimension is “contribute to the implementation of
new ideas”. In its original form, this instrument was intended for managers who
evaluate the innovative behavior of employees. However, following earlier research
(e.g., Vidergor, 2023), in this study the items were modified in such a way that they
were intended for self-assessment of innovative behavior. The creators of the scale
suggested that the innovative behavior of teachers can be treated as a second-order
construct. In the present study, the hierarchical model of innovative behavior of
teachers had acceptable fit indices: x*(31)=116.471, p<.001, CFI=.964, TLI=.948,
RMSEA=.089 [90% CI=(.072, 106)], and SRMR=.035. The reliability of the second-
order measure was very high (©=0.943).

Technology integration. The ICAP technology scale created by Antonietti et al.
(2023) was used to measure how frequently teachers use technology to implement
different types of learning activities. The scale consists of 12 items that are divided
into four dimensions: passive, active, constructive, and interactive learning activities
supported by technology. When answering, teachers indicated how often they and
their students use technology to accomplish the described activities. An example of
an item for interactive learning activities that are considered most desirable is “so that
they can discuss different points of view with others”. Responses ranged on a five-
point Likert scale from “almost never” (0) to “almost every lesson” (4). The authors
of the scale showed that a model with four first-order factors and a model with one
higher-order factor fitted the data equally well. In the current study, we chose to
use a model with first-order factors, in order to obtain a nuanced picture of the
effects of predictors on the use of technology in teaching and learning. The fit of this
model was acceptable: x*(48)=132.203, p<.001, CFI=.975, TLI=.965, RMSEA=.075,
[90% CI=(059, .090)], and SRMR=.043. The internal consistencycoefficients of the
subscales were high (w=0.818 for passive use, w=0.869 for active use, w=0.934 for
constructive use, w=0.908 for interactive use).

Data Analysis

The construct validity of the used measures was evaluated using confirmatory factor
analysis (CFA). Hypotheses were tested using full structural equation modeling (full
SEM). This analytical technique enables the testing of direct and mediated pathways
between multiple variables. All variables were treated as latent constructs for more
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reliable estimation of effects. Although teachers are clustered within schools, multi-
level modeling was not applied in this study, since we did not focus on differentiat-
ing within-school and between-school effects of predictor variables. Nevertheless,
in order to ensure precise statistical conclusions about the investigated effects, the
obtained findings were verified by using cluster-robust standard errors (McNeish et
al., 2017).

In this study, when evaluating measurement and structural models, several fit
indices were used, such as comparative fit index (CFI), Tucker-Lewis index (TLI),
root meansquare error of approximation (RMSEA), and standardized root mean
square residual (SRMR). The traditionally proposed cutoff values of fit indices are as
follows (Hu & Bentler, 1999): CFI and TLI values close to .95 indicate an acceptable
fit of the model with the data, while RMSEA and SRMR values around .06 and .08
are interpreted as indicators of an acceptable fit. All indices were taken into account
when interpreting the model fit, bearing in mind that the proposed cutoff values
are not universally applicable (McNeish & Wolf, 2021). The estimation method was
maximum likelihood with robust standard errors (MLR) in order to take into account
the violation of the assumption of normal data distribution (Savalei & Rosseel, 2022).
In accordance with the recommendations in contemporary methodological literature
(Montoya, 2023), confidence intervals were created for indirect effects using the
bootstrapping procedure with 10,000 resamples generated from the original data. A
specific indirect effect of a variable is statistically significant if its confidence intervals
do not include zero.

Analyses were conducted using the R Statistical language (version 4.2.2; R
Core Team, 2022), using the packages dplyr (version 1.1.4; Wickham et al., 2023)
for general data manipulation, psych (version 2.4.3; Revelle, 2024) for calculating
correlations among variables, semTools (version 0.5.6; Jorgensen et al., 2022) for
evaluating the reliability of the measures, lavaan (version 0.6.18; Rosseel, 2012) for
structural equation modeling, parameters (version 0.21.7; Liidecke et al., 2020) for
obtaining and reporting model parameters, and report (version 0.5.8; Makowski et
al,, 2023) for properly formatting the results of the statistical analyses.
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B RESULTS

Preliminary Analysis

Table 1 shows descriptive statistics and correlations between the examined variables.
Innovative school climate had relatively low positive correlations with dimensions
of innovative behavior of teachers and integration of technology in teaching. On the
other hand, correlations between teachers’” innovative behavior and types of technol-
ogy integration were moderately positive.

Table 1. Descriptive statistics and correlations of the examined variables

Scale 1 2 3 4 5 6 7 8 9

1. Innovative climate -

2. Idea exploration .19 -

3. Idea generation .36 .53 -

4. Idea championing 41 46 .66 -

5. Idea implementation .37 .52 .78 72 -

6. ICAP - passive use .19 .20 .39 .36 41 -

7. ICAP - active use 23 18 .32 .33 .37 .60 -

8. ICAP —constructive use 22 .20 .36 .37 .40 .55 .77 -

9. ICAP - interactive use 23 .20 40 42 43 .56 73 .82 -

M 372 471 466 421 442 3.04 264 274 2.63
SD 075 084 081 105 098 0.87 1.03 1.94 1.01
Min 1 2 1.67 1 1 0 0 0 0
Max 5 6 6 6 6 4 4 4 4

Note. All correlations are significat at p<.001
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Hypothesis Testing

The tested model had acceptable fit indices: MLR x*(331)=594.490, p <.001, CFI=.966,
TLI=.962, RMSEA=.046 [90% CI=(.040, .052)], SRMR=.045. Figure 1 shows the rela-
tionships between the examined variables.

R*=.192
R*>=.185
472%xx
R*=.198
R*= 257

Teacher innovative
behavior

903%** B68*FF*

Idea implementation

Idea exploration

Figure 1. Path diagram of the hypothesized model.

Note. Manifest variables and factor loading are ommited. Standardized estimates are displayed.
H%%
p<.001

As can be seen, the innovative school climate did not have significant direct effects
on implementing technology for different types of learning activities. On the other
hand, a statistically significant positive relationship was recorded between the
school’s innovative climate and teacher’s innovative behavior (f=.472, SE=0.059,
p<.001). Furthermore, it was found that the innovative behavior of teachers positively
predicts all types of technology integration in the classroom (Figure 1).

When it comes to the effects of the innovative climate in the school via teachers’
innovative behavior, significant positive effects have been documented. It is evident
in Table 2 that the indirect effects of the innovative climate on the four types of
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technology use in teaching and learning were positive and of moderate strength.
The constructed confidence intervals did not include zero, which indicates that the
indirect effects in all four cases were statistically significant. The amount of explained
variance of the outcome variables ranged from 18.5% to 25.7% (Table 3). It should be
noted that out of 10,000 resamples there were 7 non-admissible solutions which can
be dismissed as a non-problematic result.

Table 2. Indirect effects of innovative school climate on dimensions of technology
integration in teaching and learning

Outcome variable B SE 95% confidence interval P
Passive use 204 0.04 [.13,.28] <.001
Active use 182 0.04 [.11,.26] <.001
Constructive use 194 0.04 [.12,.27] <.001
Interactive use 221 0.04 [.14, .30] <.001

Note. The estimation of effects is based on the bootstrapping procedure with 10,000 resamples.
Standardized estimates are displayed.

Table 3 shows the total effects of school innovative climate on the four dimensions
of integrating technology into learning activities. The total effects were obtained by
adding the direct eftects of the predictor variable and the indirect effects, via teacher
innovative behavior. It is evident that the total effects of a school’s innovative climate
are statistically significant in all four cases. Considering the fact that teachers are
nested within schools, estimated effects were verified using cluster-robust standard
errors. Although the cluster-robust analysis indicated that the estimated model
may not be identified, the obtained results fully confirmed the previously obtained
conclusions.

Table 3. Total effects of innovative school climate on dimensions of technology
integration in teaching and learning

Outcome variable Total effect 95% confidence interval SE P R’

Passive use 22 [.10,.33] 0.06 <.001 192
Active use .26 [.15,.38] 0.06 <.001 185
Constructive use .26 [.15,.37] 0.06 <.001 .198
Interactive use .29 [.18, .41] 0.06 <.001 257

Note. The estimation of effects is based on the bootstrapping procedure with 10,000 resamples.
Standardized estimates are displayed.
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B DISCUSSION

While it is acknowledged that using technology can enhance the quality of instruc-
tion, it is still unclear what factors contribute to student cognitive engagement with
digital technologies. Research has only recently begun to focus on the antecedents
of teacher integration of technology into different types of learning activities in the
classroom. The aim of the present study was to examine the relationships between
the innovative climate in the school, the innovative behavior of teachers, and differ-
ent types of technology use in teaching and learning.

We found that teachers’ innovative behavior is positively associatedwith all four
dimensions of technology integration in teaching and learning. The findings revealed
that teachers who show innovative behavior to different extents also use technologies
to various degrees for diverse classroom learning activities. It is especially important
to point out that the innovative behavior of teachers more strongly predicts the use
of technology in interactive learning activities than in other types of student learning
tasks. This finding is consistent with previous research in which educational use of
technology was operationalized and measured differently. For example, Vidergor
(2023) reported that self-innovativeness of teachers is a significant predictor of
practices of remote teaching. It is reasonable to assume that innovative behavior
allows teachers to find different ways to engage students during their own lessons
(Ucus & Acar, 2018). One possible explanation is that teachers who are prone to
innovative thinking and behavior tend to engage more often in responsible teaching
that includes careful monitoring of student progress and effective lesson planning
(Orakar et al., 2020). In addition, it seems that how teachers perceive the potential
benefits and ease of using technology in their work depends on their innovativeness
(Mazman Akar, 2019). Our results extend existing knowledge by indicating that
innovative behavior predicts not only teachers’ technology acceptance, but also
qualitatively different ways of using it.

Innovative climate had a positive predictive effect on teachers’ innovative
behavior. From the perspective of the theory of planned behavior (Ajzen, 2020),
this finding is completely expected. According to this theory, an innovative climate
in the school has the role of a subjective norm that influences teachers’ individual
behavior. In other words, when teachers perceive that school leaders and staff
members encourage the introduction of innovations, it creates social pressure on
them to behave innovatively themselves. Similar findings were also found in other
educational contexts (Chou et al., 2019).

One of the key findings of our study is that an innovative climate via teacher
innovative behavior has indirect effects on the implementation of different types
of learning activities involving technology. Teachers are more likely to generate
and implement new ideas when they see their schools as environments conducive
to such behavior. This consequently leads to more frequent design of different
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types of student activities that involve technology. These findings expand previous
accumulated knowledge and answer the question why school innovative climate is
positively related to the application of technology in teaching and learning.

Contrary to what we anticipated, in this study, we did not find that innovation
climate has direct effects on different types of technology use. This finding contrasts
with some previous studies that found direct effects of innovative climate on the
integration of technology in teaching and learning. We believe that the conflicting
findings can be explained by the fact that the educational implementation of digital
technologies has been modeled in different ways. It should be noted that Ninkovi¢
et al. (2023) reported that individual perceptions of innovative climate at school
positively predict different ways of using technology operationalized in accordance
with the ICAP framework. However, the mechanisms that mediate the relationship
between school innovative climate and technology-supported teaching were not
analyzed in this study. Given the inconsistent empirical evidence, more research
is needed to draw conclusions about the nature of the effects of school innovative
climate on the use of technology in teaching.

The findings of this research highlighted the role of teachers’ innovative behavior
in enhancing different types of technology implementation in teaching. Furthermore,
our study showed that the innovative behavior of teachers is significantly related to
school innovative climate. Beliefs about the school climate have the role of a reference
standard that directs the individual behavior of teachers. From these findings comes
the conclusion that the providers of professional learning programs for school
principals should pay attention to behaviors that serve to encourage an innovative
climate and the innovative behavior of teachers.

Several limitations of this study should be noted. First, the conceptual limitation
stems from the fundamental assumption of the ICAP theory that externalizing
behavior of students is a reliable indicator of their cognitive engagement. Some
scholars (Thurn et al., 2023) argue that solely by observing overt behaviors, it is not
possible to determine the effectiveness ofa student’s learning. Second, the participants
in our study were not recruited randomly, so it is not reasonable to claim that the
sample represents the entire population of teachers in Serbia. In addition, the data
were collected only in Serbia, so it would be good to reiterate similar research in
other educational contexts. Finally, only the path from the school climate through
innovative behavior of teachers to the integration of technology in different types of
learning activities was tested in this study. Future studies, grounded in theory, need
to test other mediators that potentially convey the effects of school climate on ways
of using technology in teaching and learning.
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B CONCLUSION

Schools worldwide are facing the challenge of how to better utilize the potential of
digital technologies in cognitively engaging students. In this context, the present study
sheds light on the relationship between innovative school climate, teacher innovative
behavior, and the educational use of digital technology. Our findings reveal that an
innovative school climate directly promotes teacher innovative behavior, which
has positive effects on technology-supported teaching and learning. Importantly,
our study underscores that, in addition to teachers’ professional competences,
organizational school characteristics have a pivotal role in integrating technology
into learning activities. The results have implications for practice in terms of creating
innovative school environments, supporting teachers’ innovative behavior, and
using technology in ways that enhance student learning.
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