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CABPEMEHU ITPUCTYIIN YUEBY Y BUCOKOM OBPA3OBAILY:
HPEIJVIEJA JIUTEPATYPE

Vakap Camaposa™
AzepOejiaHcKu YHUBEP3UTET 3a apXUTEKTYpy U rpaljeBuny, Azepoejuan
YauBep3uteT y Mactpuxry, XoaaHadja

Bum I'pym
VYuusep3utet y Mactpuxry, Xojaanauja

Jenena Apcenujesuh
YHUBEP3UTET y YTpexTy, XoJaHauja

Ancmpaxm. Y (HoKycy OBOT paja je mperiel] TUTepaType 0 eBayallHju ABa MPHUCTY-
1a y4e’y Y BHCOKOM 00pa30Bamy: y4eHhe 3aCHOBAHO Ha pobiieMuMa — mpooiieMcKa
HactaBa (problem-based learning — PBL) u yuewe ycMepeHo Ha CTyJEHTE — CTY-
JICHT y LEHTpy HacTaBHOT mporeca (student-centered learning — SCL). bunu cmo
3aMHTEPECOBAHHU 32 PACIPOCTPABEHOCT OBUX MPUCTYIIA yUCHY Yy BUCOKOM 00pa3o-
Bamby KaKo y 3eMJbaMa y pa3Bojy, TAKO H Y pa3BHjeHHM 3eMJbaMa. W ieHTuduxoBann
cMO 47 eKCIIepUMEHTalTHUX M KBa3HMEKCIIEPHMEHTAIHUX CTyIHja 00jaBJbEHUX IIpe
MapTa 2020. roguHe, U3 MEAUIINHE, HH)KCHEPCKUX HAyKa M IPYTUX 00JACTH BH-
cokor obOpasoBama. [locmarpajyhn U3 UCTOPHUjCKE MEPCIICKTUBE, YUCHE 3aCHOBAHO
Ha mpobieMuMa (MpobiieMcKa HacTaBa) Ce YIJIABHOM MPHUMEHUBANIO Y MEIUIUH-
CKHM U CPOJIHUM AMcUUIUIMHaMa. Takohe, 1y HU3 TOMHA YyUCHE 3aCHOBAHO Ha
npobiemMuma (IpobiIeMcKka HacTaBa) U YUCHE YCMEpPEHO Ha CTyACHTE (CTYHCHT y
LEHTPY HACTABHOI IIPOLeca) YCIEIIHO ¢e IPUMEIbYjy U Y IpyTUM AUCHHIUTHHAMA.
Pa3smarpanu cy u paJjoBH 0 Kperpamwy HOJUTHKE Ha YHUBEP3UTETHUMA, Ka0 ¥ HCTO-
pujcko-aHanuTHYKK pagoBu. Oko 70% dnaHaka ce 0JHOCH Ha CTY/Uje EKCIIePUMEH-
TaJIHOT KapakTepa. Bennunne yzopaka erhy ce o 15 no 1404 oco0e, ykibyuyjyhu
CTy/ICHTE W npocgecope. Behuna cryauja ykasyje Ha nmo3utnBHe ncxozne. buo Ham
je UuJb Ja yCTAHOBUMO Jia JIM CE Y4YCHe 3aCHOBaHO Ha mpobieMuma (mpobiieMcka
HACTaBa) M y4YeHE YCMEPEHO Ha CTYJACHTE (CTYIEHT y LEHTPY HACTAaBHOT IIPOIIeca)
MOry e(pMKacHO IMPUMEHHTH Y MHXKEHEPCTBY U IPYyTUM HAyYHHM IUCLUILUIMHAMA
HIMPOM cBeTa (M y 3eMJbama y pas3Bojy U y pa3BUjeHUM 3eMJbaMa), jep MHOTH MO-
JIMTEXHUYKU W MHXKEHEPCKU YHUBEP3UTETH paclpaBibajy O HOBUM IPHCTyHHMa
yuewy. Pesynraru Hame aHanuse ynyhyjy Ha TO 1a oBe mpHcTylie Tpeda mpuia-
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TOJUTH y 3aBUCHOCTH 07 00JiacTH 00pa3oBama U MHHUIMjATHUX yCJioBa (IIpaBHiia
OLICHNBaba, HUBO YIIO3HABAbA CTY/CHATA Ca OBUM IIPUCTYIINMA) HA YHUBEP3UTETY.
[open Tora, ycTaHOBJBEHO je Na je BehwHa ayTopa 3amHTepecoBaHa 32 MOJCPHU3A-
LMy OBUX MPUCTYTIA.

Kawyune peuu: Bcoko 00pa3oBame, ydemhe 3aCHOBaHO Ha TpobiiemnMa (mpobiaeMcka
HacTaBa), MperJiel JINTepaType, yuemhe YCMEePeHO Ha CTYJeHTEe (CTYIEHT y LEHTPY
HACTaBHOT MpoIieca).

YBOJ

VY nopehemy ca OCHOBHUM U CpEIBHM 00pa30BamkeM JHJIAKTHKA BUCOKOT
obpa3zoBama IMpeacTaB/ba Hepa3BhjeHo mompydje (Sutton & Knuth, 2019;
Lee, Capraro & Ali, 2019). ¥ BHCOKOM 00pa3oBamy ITOCTOJH HEKOJIUKO
crienuUIHUX TPUCTYTA yUCY: TPAIUIIMOHAIHN PUCTYT ex cathedra W,
y HOBHjE BpeMe, METOJIC Y OKBUPY KOJUX Ce€ MPUMEHY]y HHPOPMAITHOHO-KO-
MyHHuKaruone TexHojioruje (Dobrota & Benkovié¢, 2014). JIBa Hajmo3HaTuja
MPHUCTYTA HETPAIUIIMOHAITHOM YUCHY CY YUCHhE 3aCHOBAHO Ha MpodieMuMa
u yueme ycpencpeheno Ha crymente (Car ef al., 2019; Duarte & Nogueira,
2019, Jiménez-Saizand & Rosace, 2019; Judi & Sahari, 2013; Santos, Otani,
Tonhom & Marin, 2019; Servant-Miklos, 2019).

Ydeme 3acHOBaHO Ha MMpo0iieMIMa — ITpo0IeMCKa HacTaBa je MeToa Koja
MOMa’ke Jia ce CTYJICHTH JIOBE/y O] je/THOCTABHE PEMPOIYKIINje HAYUSHOT JIO
KPUTHYKOT MHUIIJEHA U CAaMOPa3BOjHOT 00pa3oBama. TOKOM ceamMjieceTnx
rogunaa 20. BeKa Ha yueme 3aCHOBAHO Ha MPOOJieMHMa ce TJealo Kao Ha
niegaromky uHoBarrjy (Frambach, Talaat, Wasenitz & Martimianakis, 2019).
VY nuTepaTypu ce pasnuKyjy TpU MPUCTYIIA YUeHY 3aCHOBAHOT Ha Mpooiie-
muMa: KaHajucku (McMaster), xomanacku (Maastricht) m qaHCKH TIPUCTYII
(Servant, 2016). HactaBHu miaH 3acHOBaH Ha MPOOJIEMCKO] HACTAaBH IMPBU
IIyT je TOKpEeHyYT Ha YHUBep3uTeTy MexkMacTtep y Xamrntony 1969. rogume.
[IpuBykao je MehyHapoaHy MaKmky, TOCeOHO HOBOOCHOBAHOT YHHUBEP3UTETA
y Mactpuxty y Xomanauju. [lapamernHo ca pa3BojeM MmpoOIeMCKe HacTaBe
y MexkMacrepy n Mactpuxry, Jlancka je pa3Buia CONCTBEHY BEP3H]jy MPO-
oiemcke HactaBe. OBaj mpucTym je v Jlarnckoj 6wo crienndudan, jep je To
Omta TpBa MpUMEHa MPOOIEMCKEe HacTaBe Y HHIKEHEPCKOM 00pa3oBamy Ha
Yausepsutety y Andopry ([ancka). Y cpeaumTy JaHCKOT MoJIena je 3aje-
Huna. Mako nocroje Heke Mame paznuke u3Mel)y Tpu yHHUBEp3UTETa, CBU HC-
THYY TPH 3ajeTHUYKE CTBAPU: TPYITHHU pajl (THMCKH paj), yICHE YCMEPEHO
Ha mpoOJieMe M CTaB OPHjCHTHUCAH Ka 3ajeTHUITN. JJaHCKU MOJeN ce pasJiu-
Kyje 36or uaTepauctuminaapaor npuctyma (Noordegraaf-Eelens, Kloeg &
Noordzij, 2019). To 3raun ga ce mpodIeM (3aJaTaK) He aHATU3HPA CaMO ca
JEITHOT acleKTa U y TOME He yUeCTBYje caMo jelaH cy0jeKT. Y TaHCKOM MO-
Jeny W Mojielly U3 MacTpuxra, CTYICHTH MPBO aHAIU3UPAJy U JeHUHHUIIY
npo0OJiieM yHYTap JaTor AOMEHa HMIIM ra pa3MaTpajy y WHTEPAUCIUTIITHHAD-
HOM KOHTEKCTY. Ha mpuMep, y TaHCKOM MOJIeNy (2 ¥ Y HeKUM CTY/HjaMa Ha
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VYHuBep3uTeTY Yy MacTpuxTy) CTEeIeH caMOycMepaBamba CTy/IeHaTa je BHIIIH,
Beh je Gpokyc Ha BemITHHaMA (HIIp. TUTaHUpambe, mpaheme) 1 MPUMEHH 3Haba
y CTBapHUM XHBOTHUM CUTyalrjama. YornmTeHo ropopehu, mpobiemcka Ha-
craBa oMoryhaBa CTyJA€HTHMa Jla CTHYY aKaJeMCKa 3Hama KpO3 CHTYyallHje
U3 CTBApHOT )XKMBOTA. ICTOBPEMEHO MX YBOIH Yy HCTPAKUBAE: KAKO 13 KO-
pHCTE U pa3yMmejy Halla3e HCTPaKMBamba, alld U KaKo J1a pa3yMejy U KOPHCTE
noaatke. Ovekyje ce na he nx 0BO MOJICTaKHYTH HA KPUTHUKO Pa3MHIIbAE
W JIONPHHETH J1a Pa3BHjy CTaBOBE KOjU Cy 3aCHOBaHH Ha Jjokazuma. [ pymHe
JUCKYCHje UM IOMaxy Ja yHarnpelyjy cBoje T3B. MeKe BEIITUHE U MPUIIPEME
WX 3a pellaBame cllydajeBa U3 CTBApPHOT KUBOTA y CIIcCTBeHOM Oynyhewm pan-
HOM OKpykemwy (Matzembacher, Gonzales & do Nascimento, 2019). [Tomume
ce na je ,,y mocnenwux 50 roxuHa opuruHanHu MexMacrep (MacTpuxr,
Xonanauja) Moaes MpoOJIeMCKe HacTaBe MPUMEHUBAH, PEBHIUPAH U MO-
IU(QHUKOBaH W jolI yBek je y ¢asu pasBoja. Mmnak, pa3Boj mpoOiieMcke Ha-
CTaBe HHUje caMO HH3 YCIICIIHUX Mpuya, Beh myToBame Kpo3 eKCIIEPUMEHTE,
Heycrex u Haydene neknuje” (Hung, Dolmans & Van Merriénboer, 2019).
Takolye, mocToje HeKa MUTakba Y BE3U ca IPUMEHOM M MOJISPHHU3AIUjOM TPO-
OJieMCKe HacTaBe y 00JaCTH BUCOKOT 00pa30Bama, yIPKOC YUELESHUIHU Ja Ce
npuMemyje y nocinenmwux net pernenuja (Cabedo, Royo, Moliner & Guraya,
2018; Neville, Norman & White, 2019). Ha npumep, Hema 3HauajHUX JI0Ka3a
0 IyTOpOYHOj e(PUKACHOCTH, Tj. O KOJTMUYMHU 3Hama cryaeHara. [lopen Tora,
porpaMu 3aCHOBaHU Ha MPUMEHU MPOTPAMCKE HACTABE 3aXTEBajy OrPOMHE
pecypce, Opranu3aiyjy u AeTajbHo IUIaHUPake, Kao U JOCICIHY eBaTyallu]jy
1 Boheme ¢ 003UpOoM Ha jeIMHCTBEHH 00pa30BHU KOHTEKCT CBaKOT YHUBEP-
suteTa. [Iporiecu yuema MOry OUTH ABOCTPAHH: CTYACHTH MOTY YYUTH HE
caMo M3 pa3IMuUTUX U3BOPa, Beh M TOKOM I'pyITHOT pajia (TMMCKOT paja), ajin
U jeTHU OJI IPYTHUX.

Vdeme ycMepeHo Ha CTY/ACHTE, Y OKBHPY KOra je CTY/ACHT y LIEHTPY Ha-
CTaBHOT Mpoiieca, Tpebdaso Ou J1a MOMOTrHE CTYICHTHMA Jia CJIO00IHU]je U3pa-
KaBajy CBOje UIeje U 1a X MOJCTaKHe Aa pajae y TuMoBuMa. Odekyje ce aa he
MO3UTUBHO YTHUIIATH Ha aHTaXXoBame cryaeHata (Matzembacher, Gonzales &
do Nascimento, 2019, Walz & Bekbalaeva, 2018). Ctumynuiie ux ja ce ak-
THUBHO YKJbyue Yy 00pa30BHHU MPOILIEC U MOJICTUYE UX JIa JIOHOCE OITYKE O TOME
mTa, rjae U kKajaa he yuuTu. Yueme yCMEepEHO Ha CTYJCHTE UACHTH(]UKY]je
CTYyJICHTE Kao BJIACHUKE concTBeHOT yuema (Lee & Hannafin, 2016). Ouekyje
ce na he oBo moBehaTu BHUXOBY MOTHBAIUjY, a yOTpeba yuema ycMepeHor
Ha CTY/ICHTE y MHTEIPHCAHOM HACTaBHOM IPOTrpaMy 3a OCHOBHE HayKe UMa
MOTEHIIMjaJl J1a pa3Buje BELUITHHE yuekha, a OTyla U BUXOBE UCXO/E yueCHa
(Meng, Yang, Sun, Du, Yang & Guo, 2019).

Tpeba HaracuTu 1a je npuMeHa mpoOIeMCcKe HacTaBe pacipocTpambe-
HHUja Ol yuema ycMepeHor Ha ctyaeHTe. [IpoOieMcka HacTaBa ce 4ecTo
KOPHCTH Y BUCOKOM 00pa30Barby y MEIMIIMHU M CPOJHHM JMCIHMILIHHAMA.
MelyTtum, 1 oBa 001acT, Tj. 0Baj MPUCTYII yUCHY Ce TaKo)e KOHTHHYHUPAHO
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monepuusyje (Berger et al., 2019; Car et al.,, 2019; Hu et al., 2019; Shimizu,
Nakazawa, Sato, Wolfhagen & Konings, 2019).

VY oBOM pajy JajeMo HapaTHBHH MTPErJIe]] 10Ka3a O IPOLECHH MPOoOIeMCKe
HACTaBe U yYeHa YCMEPEHOT Ha CTY/ICHTE HE CaMO Y MEITUIIMHCKUM HayKama,
Beh U y HHXKEHhEepCTBY U ApyTruM obnactuma. Y nopehemy ca HEeKUM IpyTrum
mperjearuMa Koju Cy HCKJbYUYHBO pa3Marpaiu e(hUKacHOCT OBa JiBa IMPUCTYyTa
yueHby, 3ay3elId CMO HEIITO MIMPY MEPCIEeKTUBY U Mperieaalin cBe o0IHnKe
OlICHMBamba MPOOJICMCKE HACTABE U Y4€Hha YCMEPEHOT Ha CTYACHTE, YKJIbY-
yyjyhu cTyamje Koje Cy HCIUTUBAJE 3a0BOJHCTBO U e(DUKACHOCT yUCHUKA.
Pasnor 3a To mpezacTaBsba MUPEHE MEPCICKTHBE MPUMEHE OBHX MPUCTYIIA.
UnaHke Koju ce 6aBe OBUM MPHUCTYITHMA YUCHY pa3MaTpaMo U aHAJTH3HPAMO
3ajeJ[HO, jep Cy OBM MpHUCTyNH HepeTko HeoaBojuBu (Frambach et al., 2019;
Lee & Hannafin, 2016; Noordegraaf-Eelens, Kloeg & Noordzij, 2019).

Ha npumep, nexu aytopu (Judi & Sahari, 2013) nomumy 1a ce yueme
YCMEpEHO Ha CTYACHTE CacToju oX HHu3a Merona. Mel)y BaxHUM MeTonama
CY KOMIIJYTePCKH TIOAPKAHO 3ajeIHUUKO YUCHE, 3ajeJHUYKO yYUCHE, YICHE
3aCHOBAHO Ha MPOOJIEMHMa, aKTUBHO YUYEHE M KOONEpPaTHBHO yuewme. [lo-
pen Tora, 00a MPUCTYyIa Ce aHAJTU3UPA]y Y BUIIE PA3JIMYUTHX 00JACTH — O
MEIUIIMHCKUX HayKa, WHXKEHEePCTBA 10 eBajyalije OoBa JBa MPHUCTyNa Y
BHUCOKOM 00pa3oBatby yoriire. PokycrupamMo ce Ha JoKa3ze 0 epUKacCHOCTH
mpo0JIeMCKe HAaCTaBe U yueHha YCMEPEHOT Ha CTYICHTE y pa3iIHuUTHM JIUC-
UUIUIMHAMA, Y MEIMIIMHCKUM HayKama OBH MPHUCTYIH y4Yely Cy ce demihe
OLICKUBAJIM, TAKO J1a O €PUKACHOCTH y TUM 00JacTHMa MMa BHIIE J0Ka3a
(Abdelkarim & Ford, 2018; Hu et al., 2019; Santos et al., 2019). [lajbe, Bax-
HO je BHJCTH Ja JIM CEe OBa J[Ba MPHUCTYyINA y4eky MOTY e(pHKACHO MpUMe-
HUTH U Y MOJIMTEXHUYKOM U UHIKCHEPCKOM BHUCOKOM oOpa3oBamy. OBO je
peJeBaHTHO, jep Ce BHCOKO 00pa3oBame y 00JIACTU WHIKSHEPCTBA CyodaBa
ca cBe BehuM Opojem cTyjeHara Koju Tpeda ja Oyay oOy4YeHH 3a pelllaBame
npobnema u3 )kuBoTa (cTBapHOCTH). CTYACHTH HHKEHEPCTBA BPJIO YECTO CY
3acuheHr TEOPHjCKUM 3HAEM, JIOK Cy IbHXOBE MPAKTUYHE BEIITHHE TIOBE3a-
HE CaMo ca BeIITaYKHM pellaBambeM MpodiiemMa y ciiydyajeBuMa Koje BUE Ha
(akynretnma (laboparopujama). [IpoOieMcka HacTaBa UM MOke oMoryhutu
Jla carieaajy nuTama U3 HOBE MEPCIIEKTUBE, jep UM MOKe TOMONY Ja pa3BHjy
BCIITUHE 3a MPUCTYIAbE CTBAPHUM HpO6.HeMI/IMa.

Ham npersiien Huje mpBH Iperies JUTEpaType 0 MpoOIeMCKOj HacTa-
Bu. IlocToje Tpu HemaBHO 00jaBJbeHA MpeETVieAHA paja Ha SHIJIECKOM je3H-
Ky O IpuUMeHHu npobiemcke HacTaBe. CBa TP 4iaHKa TOBOPE O MPUMEHH Y
MEIUITMHCKOM oOpa3oBamy (Jiménez-Saizand & Rosace, 2019; Car, Kyaw,
Dunleavy, Smart, Semwal, Rotgans & Campbell, 2019; Santos, Otani,
Tonhom, & Marin, 2019). OBu nperneau auTepaType yKasyjy yIriIaBHOM
Ha TIO3UTUBHE pe3yaTare. MehyTuM, UcTUUYy M Ba)XHOCT TPaJUIIMOHAIHUX
METO/a yuema y OKBUpY mpobnemcke HacTae (Jiménez-Saizand & Rosace,
2019). Kap u capaguuuu (Car et al., 2019) cy KOpUCTUIM 37IaTHH CTaHAAP]
— Cochrane meton 3a cipoBol)ele CUCTEMAaTHYHOT Mperieaa HaCyMUYHHX,
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KOHTPOJIMCAHUX UCIHUTHBAKA. YKIBYUUIIU Cy CTYAHje Koje cy ynopehusaie
e(MKACHOCT TUTHTATHOT yYeHa 3aCHOBAHOT Ha MPoOJIeMUMa ca TPaJAUIIHO-
HAJHUM METOJaMa y4era WM JPyTUM OO0IUIUMa TUTUTAIHOT 00pa3oBama
y (YyHKIUjH TO0OJbIIaKka 3HAKA 3IPABCTBEHUX palHUKA. Y JIPYroM Ipe-
IJIEIHOM pazly YTBphEeHo je aa je ynoTpeda XuOpuAHOT Mojena mpobieMcKe
HACTaBe y BUIIUM OMOMEIUIIMHCKUM HayKaMa CyTepHOpHH]ja y opehemy ca
TPaJULMOHATHUM YYECHEM M T3B. IPOCTUM MOJEJIOM MPOOIEMCKE HACTaBe
(Jiménez-Saizand & Rosace, 2019). O Tome cBemoue 00/bH pe3yNTaTH yde-
HUKa y XUOPUAHOM MOJIeNly TpoOIeMCKe HacTaBe, Kao U HUBO 33/I0BOJHCTBA
y4eHHuKa y nopehemy ca TpaAHIIMOHATHOM HACTABOM WJIH T3B. IPOCTUM MO-
nesioM mpoosieMcke HactaBe. OBU Hasla3u ykasyjy na Ou Tpedaio BUIIE UC-
TPa)KUBATHU MEJAroIIKe MPEAHOCTH XMOPHUIHOT MO/IesIa TPOOIEMCKE HAaCTaBe.
[open Tora, oBH pe3ysiTaTd Ay y IPUJIOT eKJICKTHYHOM CUCTEMY Y KOjeM ce
MeJarOLIKY aJJaTH U3 TPAJAUIMOHAIIHE HACTaBe U MPOOIEMCKE HACTaBe KOPH-
cTe 3ajeqHo y QyHKUHUjU eQuKacHOT 00pa3oBama 1 3a/0BOJCTBA CTyAeHATa
y OnomenuuuHCKUM HaykaMma (Jiménez-Saizand & Rosace, 2019). Kako ce y
OKBHPY OCHOBHHX CTY/Hja y 00pa30Bamy MEAUIIUHCKUX TEXHUYApa KOPUCTH
mpo0ieMcKa HacTaBa, MPeACTaBJba TIIaBHU IMJb IPYTOr MPErJIeIHOT pajia y
oOnactu meauiHe (Santos et al, 2018). AyTopu 3ak/by4yjy Jia je OBO METO/IA
Mo/lyYaBama M yuera Koja ce NIMPOM CBETa KOPUCTH Kao alTepHATHUBA Tpa-
JUIIMOHAJIHO] METO/IM HacTaBe. Mnak, Ha OCHUBHUM CTy/IMjaMa TO jOII yBEK
Huje y Behoj Mepu pacmpocTpameHo y 0o0pa3oBamby MEAMIMHCKUX TEXHU-
yapa. BehuHa unanaka aHalIM3MPaHUX Yy OBOM IIPETIIENy OIHUCYje eKCIepH-
MEHTaJIHy ynotpeOy rnpo0eMcKe HacTaBe, Tj. lbbeHUX Mojiena, yrnopehyjyhu
je ca KJJaCHYHUM HAcCTaBHHM MeTojama. Mehytum, aytopu Cy HaroOMEeHyJ1
J1a IPUMEHY Hp06neMCKe HacTaBe 00eJIekaBajy acleKTH KOju ce cMaTpajy
MO3UTHUBHHUM U KOJH Cy y CKJIaJly ca 3aXT€BMMa HAcTaBHE Mpakce. YIpPKOC
Ha3HaKaMa Ba)KHOCTHU HeHE ynoTpede, mpuMeHa mpoOlieMCKe HacTaBe Mopa
Ce MaKJbMBO HAITIICNATH.

3a yueme yCMEepEHO Ha CTYJICHTE ITOCTOjU CaMo jellaH HeJaBHO 00jaBJbeH
MIperyieIHN paj y uujeM je Gpokycy obpasoBame y obiacTu cratuctuke. Pe-
3YyJITaTH CYIrepuilly HCKOJIMKO HOBUX IHTakba Yy BE3U Ca IPUMEHOM OBOT" IIPU-
CTyTIa yuey, TONyT UACHTUPHKALM]e METO/Ia YUeHha YCMEPEHOT Ha CTYICH-
T€ Y HACTaBH CTAaTHCTUKE U Y pauyHApCKOj TEXHOJIOTHJH KOja c€ KOPHUCTH Y
cratuctuiy (Judi & Sahari, 2013).

C 003upoM Ha MHTEpecOoBambE 32 MPOOJIEMCKY HACTaBY U YUYCHE yCMe-
PCHO Ha CTy/IEHTE, YIeyaT/bHBO je Jla HeMa JOBOJFHO PaZioBa y KOjUMa Ce
pasMatpa muxoBa egukacHoct. [lraBume, hokyc nmocrojehnx ucTpakupama
YTJIaBHOM C€ OJTHOCH Ha 00pa30Bambe y 00J1aCTH MEAULIMHE, JOK Y CPEIUILTY
HAaIlIer HTHTEPECOBamka HUje caMo MeIMLIMHCKO/OMOMEIMIIMHCKO 00pa3oBame,
Beh 1 Apyra moJka, Kao MITO Cy HHKSHEPCKO U TEXHUYKO 00pa3oBambe.

[TomTo ce mpobieMcka HacTaBa M Y4YCHE YCMEPEHO Ha CTYICHTE JIO-
MyBYjy ¥ MOTY eHUKacHO Ja (YHKIMOHUIIY 3ajeAHO Yy pasIuYuTHM 0O0Jia-
CTHMa BHUCOKOT 00pa3oBama, OBJIE Cy pa3MaTpaHa 00a MpucTya.
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METOJE
Cmpamezuja npempasicusarba 1umepamype

[Ipernen nuTepaType 3acHOBaH je Ha OKBHpPY lIpuopuTeTHE CTaBKe 3a H3-
BEIITABAE 32 CUCTEMaTHYHE Tperjiee 1 HOpMaTHBHE aHaliu3e (CHIVICCKU:
Preferred Reporting Items for Systematic Reviews and Normative-Analyses
(PRISMA)) (Moher, Cook, Eastwood, Olkin, Rennie & Stroup, 2000; Moher,
Liberati, Tetzlaff, Altman & Prisma Group, 2009) (Cnuxa 1). Uctpaxxupame
Ce OJIHOCH Ha CTyAHje Koje cy oOjaBibeHe 2019. V 6azama nomaraka Web of
Science (31 unanak), EBSCO (3 wnanka), SCOPUS (12 unanaxa), Psychinfo
(I unanak) TpakeHe cy cBe pelieBaHTHE myOnukanuje. Mcrpakupama cy
crpoBefieHa U y npeTpaxkuBaay Google Scholar, Tae cMo OHOBO mperiiena-
71 OMOIMOTeKe 3a YWiaHKe U MyOJnKalnje Koje HUCY HHIeKcHpaHe y 6azama
MoAiaTaKa 3a MPeTPakKuBambe U NHIACKCHPAbE.

Tpu Temarcke kipyuHe (pase, HaMMe, yuermhe 3aCHOBAHO Ha MPOOJIEMU-
Ma, yueme ycpencpeheHo Ha CTyJeHTe, BUCOKO 00pa3oBamke n3adpane cy na
onakuiajy npetrpary. KomOnHanuje pasnuuuTUX CHHOHUMA KJBYYHHX PEUH
kopuirheHe cy 3a mpeTpakuBame peleBaHTHUX uiaHaka y Web of Science:
VYyeme 3acHOBaHO Ha mpoOiemMuMa Wi Yueme 3acHoBaHO Ha [Ipobiemu-
Ma, y4emhe 3aCHOBAHO Ha MpolieMuMa WM ydeHe-3aCHOBaHO-Ha-IIpooie-
MHMa WM MpoOJIeMCKa HacTaBa WM Yuewme Ycmepeno Ha [Ipobneme miu
yueme ycMepeHo Ha mpobieme win Yuewme Ycpenacpeheno na CryxpeHte
UM Ydeme-yCcMepeHo Ha CTY/ACHTE WM YUeHmhe YCMEPEHO Ha CTYACHTE WIIH
VYyewe Yemepeno Ha Cryaente. [lpaBibeHe cy pasziuke y npaBonucy. OyHk-
uuje ckpahuBama cy kopuuiheHe na omoryhe ykJbyduBame cBUX MOryhnx
BapHjalja HICHTH(OUKOBAHUX PEUH.

Kpumepujymu yxmyuusaroa u uckmsyuusaroa

[lyGnukanmje cy pazmMaTpaHe Ha OCHOBY TOTa Jia JIM OMKCYjy HacTaBHE Me-
TOZIe 3a MPOOJIEMCKY HACTaBy MIIM YY€HE YCMEPEHO Ha CTYJCHTE, Jia JIH Ce
cTynuja 0aBu MPUMEHOM OBa JIBa MPUCTYIa Mehy cTyeHTHMa Wi IpyTrUM
ocobaMa y BHCOKOM 00pa3oBamy U Jia JIM je y MHTamky EKCIepHMEHTaTHa
cTynuja (HacyMH4YHa, KOHTPOJUCAHA MCIUTUBAKA), KBa3UCKCIICPUMEHTAII-
Ha CTyAMja, JOHTHTYAMHAIHA CTYAHja, CTyIMja CiIy4aja WU KBaJATATHB-
Ha crynuja. [Topex tora, oOyxBahieHe cy camo nyOJuKalije Ha SHIJICCKOM
je3uKy u cTyauje koje cy odjaBspuBane of 2013. o 2019. rongune. [la Gucmo
IPOICHUIIN KBAJIUTET AATUX CTYyJWja, IPUMEHUIN MO MHCTpYMEHT 3a TIpo-
neny kBanutera (Quality Assessment Tool — QAT)) 3a 00a npuctyna. [Ipema
NOy3/1aHUM MMHUTakbUMa (BUJCTH MMHTaka MOCe Tabelie), WIAHIM Ce Jeie Ha
jake, ymepeHe u ciabe. MHCTpyMEHT je moMorao ayTopuma ja pas3jacHe u
IPOLICHE BPEAHOCT CBAKOI WIaHKa 33 OBaj CHCTEMAaTH4YaH Iperjei paaoBa
(Tabena 1 u 2).
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Ilpoyena keanumema pasmampanux cmyouja

3a olleHy KBaJIUTETA YIAHAKA KOJU Cy pa3MaTpaHH y OBOM pajy NMpPUMEHU-
JW CMO CTYIHj€ O TPOIIEHW KBAJIMTETAa KBAHTUTATUBHUX cTyauja (Quality-
Assessment-of-Quantitative-studies — QAQ). Tabena je hopmaTupana mpema
nuTamuMa koja canpxu QAQ (Tabena 1 u 2). [IporieHar ce n3padyHaBa mpe-
ma no3uTuBHUM (1) mau HeratuBHUM (0) ogroBopmMa Ha onpel)eHa muTama.
VY cnydajy ma mocToje TauHe HHGOpMaITHje TTOCTOj! TMTO3UTHBAH OJITOBOP, & Y
cirydajy oncyctBa uzHocu 0. Pesynrar olieHe KBamuTeTa MoMa)xe y OlCHHU-
Bamy MOAYyAapama ca MujbeBIMa TPeHYTHOT nperieaa: ciad: 0 —33,9%, yme-
peH; 34% — 66,9; jax: 67% — 100%. Y momatky, TabGena 1 omucyje QAT 3a
gjJaHKe 0 MpobIeMCcKoj HacTaBu a Tabema 2 3a WiIaHKe O YUCHY YCMEPESHOM
Ha cTyaeHTe. bpoj umanaka ca BpeIHOCTHMA jaKo M YMEPEHO je Behu Kako 3a
MpoOJIEMCKY HACTaBy, TAKO M 33 WIAHKE O YUYCHY YCMEPEHOM Ha CTYJICHTE,
IITO 3HAYM JIa cy u3a0paHu WIAHIM PEJICBAHTHH 3a OBaj CHCTEMAaTHUaH Ipe-
TIIe]T JINTeparype.

IIpoyec npeznedarva

3a cBaky 0a3y mogaraka MpOYMTAIN CMO CBE CaKeTKe U HacjoBe. Ha ocHOBY
OBOT' TTOCTyNKa W3ABOjuiIH cMo N = 2600 unaHaka 3a MPUKa3UBaKkE LEIOT
TekcTa. HakoH mpuMeHe KpuTepujyma 3a U3/iBajambe, U3IBOJUIIM CMO YKYITHO
N =47 nybnukanuja (BUACTH JUjarpaM TOKa).

H308ajare nooamaka u anaiusa

3a cBaky OJ JaTHX CTy/AHja U3JIBOjeHU cy cieaehu mojamu: ayTop, HacjaoB
YJIaHKa, 3eMJba MIOPEKJIa ¥ 00JIaCcT 00pa3oBama y K0joj je aHalin3a u3BeJieHa,
O0JIMK MCTpaKMBama, BEJIMYMHA IUJbHE TPYIIe (CBU YUECHHIIM Cy OMIIN aKa-
JIEMCKO 0CO0JbE U CTYJCHTH), PE3yJITaTH IPUMEHE.

[MTonatke ananu3upamo KopucTehn HOpPMATUBHU MPHUCTYII — MOAATKE CMO
IPYIHCANIN Yy HEKOJIIMKO KaTeropmja: mojbe y KOMe Cy NPUMEHEHH MPo0ieM-
CKa HacTaBa M/MJIM yUCHE YCMEPEHO Ha CTYJCHTE, BPCTAa UCTPAXKHUBAKA, J1a
JM je mpouemeHa epuracHocT (na/ue). @akTopu, Kao MTO Cy BUCOK HUBO
Y4YHMHKa U UHTCPCCOBAha CTy/ICHATA, BUCOKHW KOHAYHU PC3YyJITaTH, HOBehaHa
aKTUBHOCT, CIIOCOOHOCT paja y rpymnama, 00Jbi KBaJUTET T3B. MEKHX BEILITH-
Ha, 3aJI0BOJBCTBO CTyJeHaTa, npuxBahenn cy kao epuxacHocT. [IpBu Kopak
y aHaJIM3M MPENCTaBJbalo je CTPYKTypHpame uiaHaka. Y3umajyhu y o03up
Pa3HOJIMKOCT MPUCTYIA KOjU C€ Haja3e y JaTUM PaJOBHMa, YaK U HAKOH
GunTpUpama u KCKJbY YMBambha YiaHaKa KOjU HICY Ha SHIJIECKOM, HEJIOCTAaTaK
MyHEe BEp3Hje U CIUYHO, INIABHO MHUTAKkE OJHOCUIIO CE Ha TO KaKO X IOJe-
JHUTHU TpeMa npunagHocTi. Kpeupane cy qBe OCHOBHE Ipyrie: mpodieMcka
HacTaBa (pajioBU KOjU Ce THYY IPUMEHE yuYeHa 3aCHOBAHOT Ha IPOOJIeMU-
Ma) U y4YeHEe YCMEPEHO Ha CTy/AeHTE (paZoBH KOjU C€ OJHOCE HA MPUMEHY
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yuerha YCMEPEHOT Ha CTY/ICHTE). Y CBAKOj Ol BbUX PA3JIMKOBAIU CMO YSTHPH
KaTeropuje: MeIUIIMHCKO 00pa30Bame, HHIKEHEPCKO 00pa3oBame, MpUMeHa
npo0JIeMCKe HacTaBe/yuera YCMEPEHOr Ha CTYJCHTE Ha YHUBEP3UTCTHMA
YOIILTE U y ApyTuM o0acTuMa oopa3oBamba.

Cauxa I: Ilpoyec npempace u cenexyuje

WnerHTH(hHKOBaHA TI0KYMCHTa KPO3
nperpary Gase rojaraka
(N = npoGiemcka Hacrasa (9073) +
yueme yeMepeHo Ha cryente (280) =
9353

! I

Bpoj oxyMeHaTa HAKOH IITO CY YKIOHEHH
aymmkati (N = 9400)

I

JlonaTtHa 10KyMeHTa HACHTH(UKOBAHA
KpO3 JIpyTe H3BOpe
(N = npobnemcka HacTaBa (95) + yueme
ycMepeHo Ha cryaente (34) = 129

Tlpernenana 10KymMeHTa Hcksbydena qokymMeHTa
(N = 6000) > (N = 3400)
YstaHIM KOjU CaapiKe 11e0 YUnaHIH KOjH Cajipyke 1eo
TEKCT U KOjVI Cy cMmaTpann | TCKCT, aJIK Cy HCKJbYYCHH U3
peneBaHTHUM ozpehennx pasnora
(N=1000) (N =5000)

Crynuje ykibyueHe y
KBaHTHUTATHBHY CHHTE3Y
(N=47)

A

Crynnje yKJbydeHe y
KBAJIMTATHBHY CHHTE3Y,
MeTaaHaIu3y
(N=43)

[ VYiibydeHo ] [ IMTomo6HOCT ] [ Ipernename ] [ Wnentuduranmja ]

PE3VJITATU

Esanyayuja npumene npobnemcke nacmase y pasiudumum
obracmuma 8uUcoxkoe 0opazosarba

Tabena 3 mpencTaBba OMMCHY CTATHCTUKY O PaJloBUMa KOjH C€ OIHOCE Ha
Mpo0JIeMCKY HAaCTaBy.

VYkynHo cMo u3aBojunm 33 wnanka, mehy kojuma je 16 (49%) 6uno u3
o0nacTu MEAMIIMHCKHUX HayKa; 5 (15%) ce omHOCHIIO Ha HHKEHEPCKE HAYKE;
10 (30%) ce Tumano BUCOKOr oOpa3oBama yommrTe, a 2 (6%) uigaHka cy u3
JOpyTHX 00JIACTH BUCOKOT 0Opa3oBama (Cnuka 2).
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Cnuxa 2: Obracmu padosa (unanaxa) y uujem je poxycy ouna
npobdiemMcKka Hacmaea

LBV (11%000%05¢:
HHXEHEPCTBO
S OnIITH YHUBEP3UTET

B 1pyre obnactu

[lo3uTHBHO HCKYCTBO y BE3HU ca MPUMEHOM MPOOIIeMCKe HacTaBe 3a0eJIeKeHO
jey nBazeceT jenHoM (91%) pany on ABajeceT TpH yiaHKa. buna cy camo aBa
YJiaHKa y KOjuMa ayTOpH HUCY MPOHAILIN MO3UTHBAH e(deKarT.

On aBa pajga y KojuMa HHje TOTBp)EHO MO3UTHUBHO MCKYCTBO, Y jEIOM,
Koju je cipoBenieH Ha MeaunuuackoM pakynteTy Katonuukor yHuBep3uTeTa
y Kopeju, nusb je 6uo n1a ce modoJsplna epruKacHOCT HACTABE MPOMOBUCAHEM
y4era 3aCHOBAHOT Ha TPo0IeMrMa Kpo3 UCTPaKUBamkE 0 CBECTH podecopa
u cryneHara o tome (Yoo, Cho & Kim, 2019). Y oBoj cTyauju je ycTaHOBIbE-
HO /12 cy mpoOyeMu ca caapskajeM MoyJia U HacTaBHUIIMMa Orin Hajuenrhu.
HertasbHe u oarosapajyhe moxyse Tpeba pa3BUTH Ha OCHOBY caBeTa mpode-
copa Koju UMajy MCKYCTBa y Mmoay4daBamy nmomohy npoodnemcke HactaBe. He-
JOCJIEAHOCTH Y MOJydYaBamy Tpeda CMambUTH CTaHAapIU3alHjOM U MIPEeKBa-
mudukanujoM. Jpyru 4dmnaHak Koju HHUje W3BECTHO O TMO3UTHUBHOM e(eKTy
MpeacTaBjbalia je CTyArja 0 HeKMM MOceOHUM ocoOMHaMa 3/paBiba (Zhang
et al., 2019). Aytopu cy npumMeTuiau Ja e()UKaCHOCT NMPUMEHE MPOoOIeMCKe
HacTaBe HAKOH oApel)eHor BpeMeHa Huje Ouila y MOTIYHOCTH €BUICHTHA. Ay-
TOPH MPETIOCTaBIBbAjy J1a OM ce HEKH TauHH 3aKJbYUYI[d MOTJIM JOHETH HAKOH
peanu3oBama HU3a AYTOPOYHUX U J0OPO OCMHILILEHUX CTYAH]A.

['oToBO cBe CTyAMje KOPHCTE MM €KCIIEPUMEHTAHU OOJUK HJIM aHKe-
Ty WJIM Cy 3aCHOBaHE Ha CTYAHjH ciaydaja. OcTana HCTpaKuBamba YKIbYdyjy
MIpETJIeIHE PAZOBE U CTYAHje MUILIbEHA.

Cnuka 3 mokasyje Aa M3[BOjeHE CTYAMje J0a3e W3 pazIuYUTHX I'e0-
rpadckux moapydja, ykjpyuyjyhu u pasBujeHe 3eMibe, Kao U 3eMJbE y pas-
BOjy. MehyTum, unanum o0jaB/beHH y pa3BUjEeHUM 3eMJbaMa Cy 3acTyIlJbe-
HUjU.
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Cruka 3: npobrnemcka Hacmaesa.: nPoyeHam YiaHaka 00jasLeHux
V PA3GUJEHUM 3eMbAMA/3eMBbAMA Y PA3BOJY

= Opoj pa3BHjEeHUX 3eMajba

0poj 3eMasba y pasBojy

Mehy npumeprma 3emalba y pa3Bojy MOCTOjU MO3UTHBHA OlleHa TPOOIIeM-
CKe HacTaBe y BehnHHM pasmarpaHux cryauja. Ha mpumep, mo3utnBHa oneHa
npo0JeMcke HacTaBe je 3a0enexeHa y o0pa3oBamy cToMmarosnora y Kunu, rie
ce WeChat xopucTu 3a omoryhaBame mpruMeHe mpo0ieMcKke HacTaBe, Kao Uy
MEIHUIIMHCKAM 00JIacTUMa Y pa3iIuduTuM 3eMbama Asuje (Zhang, Li & Li,
2019). Takohe, mo3uTHBHA OlleHa TPUMEHE MTPOOIIEMCKE HACTABE Y 3eMJbaMa y
Pa3Bojy YKJbyUyje OIleHYy MEIIOBUTE MJIU TaKO3BaHE XUOPHUIHE TIPUMEHE OBOT
o0mka HacTaBe. MEIOBUTH PHUCTYII MPOOJIEMCKE HACTaBe YKIbYUYyje MpH-
MeHy MpoOJIeMCKe HACTaBe 33jelHO ca APYTHM OOIHUIHNMA y4era, Kao IITO
je TpaJMIIMOHAHY HAUYWH T0y4YaBarma WIH CTUMYIaIuja qocieqHocta. Ha
IpUMep, TTOCTOje CTYMje O IPUMEHN MEIIOBUTHX IIPOrpaMa yuerma 3aCHOBa-
HHUX Ha ITpo0eMnMa 3a CTyieHTe MeauInHe y A3uju (Shimizu et al., 2019). Y
JEHOj CTYIHjH je mpollelhHBaHa KOMOMHAIIH]a TPO0IeMCKe HACTaBe  CUMY-
namujy Bucoke pociennoctu (Berger ef al., 2019). OBa cTynuja oTkprBa aa
mpo0JeMcka HacTaBa y KOMOMHAIIH]H ca CUMYJIAIIMOHAM TPEHUHTOM BHCOKE
JOCIIETHOCTH JIOBO/IM 0 MEPJEUBOT KPATKOPOYHOT noBehama y HHUIMpaby
JIOBOJbHE KapIUOIYJIMOHAIHE peaHnMalnuje o CTpaHe CTyJeHaTa MEINIH-
HE OIMaxX HAaKOH TPEHUHTa y nopehemy ca kiacnayHuM oOpa3oBameM. J(py-
re KOMOWHAIH]E, TIOMYT U30KPEHYTe YUHOHUIE Y KOMOMHAIIM]H Ca YUCHEM
3aCHOBaHMM Ha IPOOJIEMUMa, IPOLECHUBAHE Cy 32 MEIUIIMHCKOT Heaarora
ennokpuHornoruje (Al Khaja, Tayem, James, Jaradat & Sequeira, 2019). IIpu-
MeHY XHOpHIHHX MeToAa MpoOJieMCKe HACTaBe ONMHCATH Cy M HEKU JIPYTH
aytopu (Jiménez-Saiz & Rosace, 2019). [lopen oBuX, OCTOje WIAHIIH KOjU C€
OJTHOCE Ha TPyIy MehjyHapOIHHUX CTYyJeHaTa, Y 00JIaCTH METUIINHE, KOJH CY Y
y4ey UMaJIH X0JIaHJICKO UCKYCTBO. Y jeTHOM pajy je TJIaBHH ITUJb OMo /1a ce
nucTpaxe (hakTope KOju yTUUy Ha TPyIHE TUCKYCH]je y TPOOJIeMCKOj HaCTaBH
Ha YauBep3utety y Mactpuxty (Reem, Frambach, Verheggen & Dolmans,
2019).

[TocToju HEKOIMKO pasIoBa KOjU ce OaBe MPUMEHOM IMPOOIEMCKe HACTa-
BE Y MHXKEHEPCKUM Haykama. YiaHIM mokasyjy Ja mpoOieMcka HacTaBa
MO/Ip’KaBa HACTAaBHHUKE y Pa3BHjarby KOPHCHUX KOMIIETEHINja 32 MHIKSHEP-
CKE CHELHjaITHOCTH WJIN WH)KEHEPCKO OPUjeHTHUCAHO pa3MHIbame. JemaHn
YWIAHAK ONHCYje KPUTEPUjyMe 32 OLCHUBAbEe HHKEHEPCKOT pa3MUIIIbabha
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KOJI CTYZIeHaTa OCHOBHHX CTY/AH]ja HHKECHEPCKUX HayKa U CIO0OAHHUX YMeT-
HOCTHU. Y OBOj CTYIHjH je UCTPAXKUBAHO Ja JIX je Moryhe 1a cTyaeHTH cio-
OOIHUX YMETHOCTH Pa3BHjajy MHKEHEpcKe MpodecuoHaHe KOMIEeTeHI]je
0e3 neraJpHOr OaBJbema MHKewepckuM Haykama (Bell, Chilvers, Jones &
Badstuber, 2018). Pe3ynrtaTu oBe cTyauje Mokasyjy Ja OKPYXeHme Y KOMe ce
MpUMeEmYje MpodieMCKa HacTaBa MOXKE TOOOJBIIATH KOMITETEHIIH]E YUSCHHKA
y JOMEHHMa [TOBE3aHUM ca IPOPEeCHOHATHIM HHKEHBEepuHTOM. Jpyru pene-
BaHTaH paj onucyje crynente nnxemepcrsa (Quelhas et al., 2019) u pazma-
Tpa pa3BOj HEOMXOAHUX KOMIICTCHIIN]a 3a UHXKemhepcTBO. OBaj paj onucyje
KaKo HAyYHWTH CTYACHTE Jla C€ MPHUJIAroJie CUTyaldjama 1 pelaBajy mpooJe-
Me M MOMake MX Jla KaCHHje pelle mpobiemMe moBe3aHe ca oapxusomhy. Y
OBHM paZIoBHMa C€ yKa3yje Ha To Ja cy Oyayhu rio0anHu n3a3oBu ca Kojuma
ce Cyo4aBajy TUIIOMIIM MHKEHEPCTBA MOCTABHUIIN 3aXTEBE 38 MHKEHEPCKO
00pa3oBame U 33 TO KaKO AUIJIOMHUPAHN HHKEHEPH Pa3BHjajy KOMIIETCHIIH]je
TOKOM 33jeJHHYKOT peliaBama rnpodiaeMa. TakBH 3aXTEBH Cy MOBE3aHU Ca
noBehaHOM MPUMEHOM TeIarorje y pa3InuuTUM HayYHUM AUCHUTUITMHAMA,
oIy T NMpo0JIeMCKe HacTaBe Koja oMoryhasa jia ce pa3Bujajy BEIITHHE 3aje/l-
HUYKOT peliaBamba mpodsiema. Y Ipyrom paay Ccy OMHCaHH Pe3yJTaTH WC-
KyCTaBa ca IPpUMCHOM MCTOHOHOFI/Ija AKTUBHOI' YUCHa 3aCHOBAHUX Ha IIPO-
0JIeMCKOj HAaCTaBU Ha MHKEHEPCKOM Kypey y bpasuny. Pesynraru cy ykasa-
JIY HAa ONTUMUCTHYAH IIOBPATaK HA YUYEHC U YYUHAK CTyACHATa y3 IIPUMEHY
MeTozposoruje mpodnemcke Hacrase (Teixeira, Silva & Brito, 2019).

[locToje m nmpyre cnenujaJHOCTH y KOjUMa ce MpoOiieMcKa HacTaBa
YCIIEITHO TPUMEIbYje Y pa3BHjeHUM 3eMibama. Ha npumep, nctpaxxuBadu ca
VYuusepsutera y Banencuju (LLlmanuja) nporemuBaiu ¢y nepuenuujy cTy-
JieHaTa MOCJIIOBHUX CTY/IMja O yueky 3aCHOBAaHOM Ha pobiemuma. [{usb oBor
YiaHka OMo je Ja ce BHILE MaXKihe MOCBETH IJ1acy CTyAEHaTa KOjU Cy TJIaBHH
aktepu npobieMcke HactaBe. OBa CTyIHja MOJNEMUIIE MPOTHB ATICONYTHU-
CTUYKOTI II0IJIC/la Ha HACTaBy Y BUIIUM 6I/IOMCI[I/IHI/IHCKI/IM HayKama U 1pe 1no-
CTaBJba CKJICKTHUYaH CUCTEM Yy KOME C€ NEAAaromKu NpuHIunM U3 Tpaguim-
OHAJIHE HACTaBe U MPOOJIEMCKe HacTaBe KOPUCTE 3ajeIHO U y HajOobeM HH-
Tepecy o0pa3oBama U 3a10BoJbCTBA yueHuKka (Rosca, 2019). [Ipyru pan mo-
Ka3yje CIoKeHy ynorpely TpaAuIHOHAIHUX MPHUCTYIa U METoJa MpodiIeM-
cke HacTtaBe y ucto Bpeme (Stentoft, 2019). [Tocroje cTynuje o mpoodIEMCKO]
HactaBu y npaBumMa (Simmons, 2019), koje onucyjy norenikohe u nza3ose y
(hakynTEeTCKOM yCBajarby HOBUX TEXHOJIOTHja U PUCTYTIA YUEHY OHOT'a IITO je
aKTYeJIHO 3a CBE IKOJIe ¥ yHUBep3uTeTe. OBa CTy/Hja OTKpUBa 1a MpooieM-
CKa HacTaBa HHUje MOTroJjaH HAYMH Y4eHa 3a CBAKOT ujaHa (akyJITeTa y CBUM
KOHTEKCTHMA MJIM YaK TOKOM CBHX MEepHoa akajgeMcke kapujepe. Mehytum,
ayTOp HAIOMUIE JIa je BeOMa BaKHO MCTPaKUTH aJTCPHATUBHA PelICHA U
pacmpaBibaTH O UejaMa ¢ TUM Y Be3u. Y OBOM pajly ce OLemyje mpodieMcKa
HacTaBa Kao IVIABHO CPEICTBO 3a KPEaTHBHOCT M CaMOINOY3amke y pajy ca
BaHPEIHUM ClIy4ajeBHUMa KOjU MMpoiiec 00pa3oBama YMHe 3aHUMJbUBUM. W H-
TepecaHTaH je Cay4aj Jia Cy CTYJCHTH KOjU UMajy BUCOKE OIICHE HETrOJI0BaIH
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KaJia je mporpaM MnpuMeHe MpoOJieMCKa HACTaBe 3aBpIleH: ,,HeheMo 3HaTH
HUIITA CyO4YeHH ca CTBapHOIINY M CTBApHUM KMBOTHUM ciry4ajeBuma’”. [Ipo-
TECTOBAJIH Cy YIJIaBHOM YCIICIIHU CTY/ACHTH, jep JPYTHU CTYJACHTHU HE TI03HAjy
Tako 100po HactaBHH IaH u nporpam (Duarte & Nogueira, 2019). Aytopu
OBOT' pajia UCTUYY Jla YUYCHUIIH YHhje Cy OlCHE Ccllabuje UMajy Marhe camMoIio-
y3Jama Jia TOBOpe O MpPOMEHaMa y HacTaBu. MehyTum, CTyJICHTH 4Hje Cy
orieHe 00Jbe U KOjU JI00OpO M03Hajy 00pa30BHA JIOKyMEHTa MOT'Y Jla M3jaBe Jia
je obpazoBame 0e3 mpobiIeMcKe HAcTaBe MyHO aKaJeMCKOT 3Hamba, ainu 0e3
JIMPEKTHE B3¢ ca CTBApHOIINY M CTBApHUM Clly4ajeBUMa U3 I/IHILyCTpI/Ije u
cinano. OBO je yecTo KopuinheH apryMeHT U3 CTYJCHTCKE 3ajenHHue jep cy
CTBapHU CITy4ajeBH BPJIO PETKU WIIH CE yonuire He aHaHI/I3I/Ipa_]y Ha YHUBED-
suteTMa. OOpa3oBame y 3eMbaMa y Pa3Bojy yIIIaBHOM je TEOPH]CKO 3HAE,
JIOK C€ O MMPaKTHYHUM U MOCIOBHUM CJIy4ajeBHMa HE pacipaBiba JOBOJHHO U
HUCY JIOBOJbHO aHAJIU3UPAHHU.

Ocrainu pa 0By HUCY OUITH YCMEPEHH caMO Ha TaqHy 00J1acT U crienuja-
HOCT, Beh Ha ONIITHU CTPATCIIKU IIJIaH HEJIOKYITHOI' YHUBCP3UTCTA U HET'OB
oIpXUBH pa3Boj (Aguilera, Siekavizza & Barchi, 2019; Walz & Bekbalaeva,
2018). McroBpemeHo, y jeAHOM pany ce onncyjy MoTeNIKohe Ha yHUBEp3UTE-
TY. AyTopH (Walz & Bekbalaeva, 2018) ykasyjy Ha OpojHe U3a30Be y OMBIIIO]
COBjeTCKOj 3eMJbu Kuprucrany. AyTopH Cy MOKYIIaIH 1a onuiy noremkohe
y IPUMEHHU CaBPEMEHUX MPHUCTYIIA H YOIIITE Y MOJEPHU3ALUjH BUCOKOT 00-
pasoBama. [lopen Tora, OpojHU Cy YIAHIIM O OMIITHM HM3a30BUMA IPUMEHE
mpo0ieMcKke HacTaBe Ha OMIITEM yHHBep3utTeTy. [locToje u apyru pagoBu
KOjU Cy YCMEpPEHH He caMo Ha ojipel)eHo Hay4HO MoJbe U CIIeIUjaTHOCT, Beh
Ha ONIITU CTPATCHIKU IJIaH LEJIOTI YHUBEP3UTETA U BETOB OAPKUBU pa3Boj
(Matzembacher, Gonzales & do Nascimento, 2019). OBu 4naHIy nokasyjy aa
MOCTOje CTYAMje y KOjuMa ce MpoOJieMcKa HacTaBa MpUMebyje Ha HUBOY Lie-
jor ynusep3utera. OBo omoryhaBa meropy NpuMeHy y CBUM IpeaMeTHMa/
MoayiuMa. OBakaB MPHUCTYI HACTABH MOJp)KaBa M CTYJEHTE M aKaJeMCKY
3ajelHULY Y UeJIMHU y IPUMEHH 3Hama U npuiarohasamy. Jlakie, mpumeHa
mpo0OsieMCKe HACTaBe y Pa3IMYUTHM CIIEHjaIHOCTHMa U HUBOMMa 00pazo-
Bama yIJIaBHOM HHjE OJ[BOjeHa O] TPaJAMLMOHATHUX MeTofa, Beh moTBphyje
Belie MHTEepecoBambe, aKTUBHOCT M BUCOKE Pe3yJITaTe TIIaBHE 3aMHTEPECOBaHEe
CTpaHe — CTy/ieHaTa.
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Esanyayuja npumene yuera ycmepenoe na cmyoenme y paziudumum
obacmuma 8UCOKoe 00pa306arsa

Crynuje o y4emwy YCMEPeHOM Ha CTYJCHTE OJTHOCE Ce Ha Pa3iU4HuTe JUCIIU-
IUTHHE, 01T MEAUITMHCKE HayKe M OWOJIOTHje 0 Tefaroruje ,,00pmu IpoTHB
3moumHa” (Chong, 2018; Meng et al., 2019; Metzger & Yowler, 2019). Tabea
4 mpencTaBIba MpETIIE pe3yiTaTa CTyAuja Koje Yy KojuMa je MpoIehuBaHa
e(hUKacHOCT yuema yCMEepeHOT Ha cTyAeHTe. Tabena 4 moka3syje ma je 0poj
YJIaHAKa O YUCHY YCMEPEHOT Ha CTYJICHTE MHOTO MambH O] OHUX O TPo0iIeM-
ckoj HacTtaBu. O y4emy yCMEpEeHOM Ha CTYACHTE je 00jaBspeHO camo 10 pamo-
Ba TOKOM OBOT TIEpHOJIA.

Tabena 4 majbe TOKa3yje na ce PaJoBU O NMPUMEHH y4YeHmha YCMEpEHOT
Ha CTYIeHTE 00jaBJbyjy Y pa3IudUTHM oOJacTiMa oOpa3oBama. He mocToju
BehmHa OBHX pajoBa y 00acTH MEIHITNHE, aJTi Tpeba MPUMETHTH J1a ce IBa
pazia o IeceT paaoBa OgHOCE Ha HHKemepcke Hayke (Ciuka 4).

Cnuka 4: Yuemwe ycmepeno na cmyoenme: obracmu Ha Koje ce 00jagvenu
Paoosu 00Hoce

B MequnyHaA
HHKSHEPCTBO
¥ ONIUTH YHUBEP3UTET

B 1pyre o6nacTu

HcToBpeMeHO, MOCTOjU Mayik Opoj pajoBa KOjU C€ OAHOCE Ha YHHUBEP3UTET
WJIA HA YHUBEP3UTETCKY NOJUTHUKY. YCIIEIIHA U IIOIOHOCHA IIPUMEHA YUeHa
YCMEPEHOT Ha CTyJIeHTE BUJJbHBA je 13 BehuHe wiaHaka.

T'oTOBO CBM WiIaHIIM 3aCHOBAHM CY MJIM HAa €KCIIEPUMECHTAITHOM JU3ajHY
(experiment design), Wiy Ha aHKETH WJIM Ha CTYAHJH CIy4aja, JIOK Cy OCTaJIU
TEOPHUJCKH U CUCTEMATUYHU TPETIIeIN TUTepaType.

VY pany je u3ABOjeH caMo jellaH pajl KOjU je 3aCHOBaH Ha CUCTEMAaTHY-
HOM TIpersieny Jimteparype. IlocMaTpaHo YOINIITEHO, TOCTOjU BPJO Malio
TEOPHJCKUX WJIH TMPETJeHIX pPajoBa O OBOM IMPHCTYIY. 3eMJbe Ce Hayase
Ha pa3jMiIUuTUM KOHTHMHCHTHMA U IIOHOBO HEMa JOMMWHAHTHOT Hoz[pyqja. Yy
OBOM TIeproy 00jaBJBEHO je BUIIIC WiaHAKa y 3eMJbama y pa3Bojy (Ciuka 5).
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Cnuka 5: Yuere ycmepeno na cmyoenme: npoyeHam paoosa 00jae benux
V PA3GUJEHUM 3eMbAMA/3eMBbAMA Y PA3BOJY

= Opoj pa3BUjeHNX 3eMalba

6poj 3eMasba y pa3Bojy

60%

EdwukacHocT je yrimaBHOM J0Ka3aHa KOPUIITNEHEM eKCTIepUMEHTATHOT A13aj-
Ha (experimental designs) u anketa. CBU ayTOpH MO3UTHBHO OILICHY]y YUEHe
YCMEPEHO Ha CTYJCHTE U U3BELITABajy O IO3UTUBHUM IIOBPAaTHUM HH(OpMa-
nrjama mel)y yuecHunmma.

Y unxemepckoj mkonu y lllmanuju nmpuMemEHO jeé MCKYCTBO yUeHa
KpO3 IpYLITBEHOKOPUCTAH paj Koje je 3aCHOBAHO Ha yueky YCMEPEHOM Ha
crynente (Cabedo ef al., 2018). [Tokazano ce ma koMOMHOBaHa yroTpeba Tak-
BHX MCKYCTaBa Ca aKTUBHUM METOJaMa yuera YCMEPEHOI Ha CTYIEHTE IO/~
CTHYE CTHIAFkhE ONIITHX W crnenuguiHux KomneTeHnuja. Umajyhn y Bumy
Meprenirje CTyeHaTa, y OBOj CTY/HjU jé UCTPaXUBAaHU JIOKA3W 32 e€MITH-
pHjCcKe TeMeJbe Kako OM ce pa3yMello Jia JJ1 U Kako MpoOIeMcKa HacTaBa yTH-
4ye Ha CTHLAkE CPOJHUX KOMIIETEHIMja Ka/ia je HCKYCTBO yUeha YCMEPEHOT
Ha CTYIEHTE NPUMEHEHO Kao peJoBHA Bex0a Ha OCHOBHUM KypPCEBHMa HH-
KEHEPCKUX CTyIHja. Y OBOM UCTpakuBamy ydecTBoBalo je 100 cTyneHara
apyre ropuse. IIpuctyn je npuMemeH 1 Ha Apyra oOpa30BHa 110Jba, KA0 U Ha
yu€me U M0JyYaBame CHIVIECKOI je3MKa Kao HACTABHOI MEAM]ja, CHITIECKOT
je3WKa y akaJileMCKe CBpXe U eHTJIECKOT je3HKa 3a ozpel)eHe cBpxe (Ha OCHOBY
ydema ycmepeHno Ha ctyneHte) (Constantinou, 2018). Yueme ycMmepeHO Ha
CTYIEHTE j€ YCIIEIIHO IPUMEHECHO U y CTULakby HH(POpMAaTHUKe TUCMEHOCTH
(Davids & Omar, 2018). [lotomu paj omucyje eKCIIEPUMEHT Y KOME je TpH-
Mem-eH 0Baj IpucTyM y Jy:kHOj] Adpuiu u Koju je ooyxsatuo 974 ocobe. Pe-
3yJATaTH Cy O3UTHBHU U YKa3yjy Ha eHUKacHy MpUMeHy KopHulthema ydyema
ycMmepeHor Ha cryaente. Canapikaju nHQopMaTHYKe TUCMEHOCTH CacTOjaIH
Cy ce o7l aKaJleMCKHuX 3ajaraka. [Iporene cy nmokasae J1a je mpouec yuermwa
KOJI CTyJeHaTa O1o ycriellaH. YUMHAK y4yera KOJl CTyIeHaTa je MOICTaKHYT
nnu je mobossmad. Ha oBo ¢y ykasamu mpenaBadd. Y TOTOBO CBHUM DPajio-
BHMa O IPUMEHH y4€Hha YCMEPEHOr Ha CTYIEHTE KPEUPaHU Cy Pa3InuUTH
eKCIIepUMEeHTH/ aHKeTe/ CTyHje Caydaja, OCUM Y OHHM KOjU Cy TIPETJIeTHOT
kapakrtepa (Cnuka 3 u 6).

HcToBpemeno, mocToju Buile HapaTuBHHX mperiena (Servant-Miklos,
2019) u mpenopyka 3a YHHBEP3UTETE HJIH CHCTEME BHCOKOT 00pa3oBama y
nennHU. bes 003upa Ha TO, OBE CTy/AHje Cy yIIaBHOM OpHjeHTHCAaHE Ha ITOJI-
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PIIKY yCBajama OBHX IPUCTYTA yUewy Yy 3eMJbama y pa3Bojy (Cnuka 6), rae
TaKBE METOJIC jOIll YBEK HUCY NMPUMEHECHE U He MpakTukyjy ce (Walz et al,
2018). Takole, jeqna cTynuja je cnpoBefeHa Aa OM ce CXBaTHIIa CKJIOHOCT Ka
BeheMm MHTEpecoBamwy 3a OTBOPEHE 00pa30BHE MpakKce, Ja OU ce MPUMEHUIIC
METOe Koje J1ajy MPUOPUTET HACTABU U yUetby yCMEPEHOM Ha CTYACHTE, Kao
U CBECT, ynoTpeda U pa3Boj 0TBOPEHUX 00pa30BHUX pecypca mehy oOpa3os-
HuM ¢pakynrerumay Kuprucrany. ¥ CjenumeHuM AMeprHukuM J{prkaBama je
00jaBJbEH jOIII jeJlaH YJaHaK YCMEPEH Ha aHTa)KOBakhE YUSHHUKA TOKOM yUCHa
YCMEPEHOT Ha CTYJCHTE. AyTOpH ITPBO XPOHOJIOIIKH pa3MaTpajy MojaBy OBOT
MPUCTYIIAa yY€ly W HCIHUTYjJy HeroBe Kapaktepuctuke. [lopen Tora, oHu
OIHUCYjy KaKO Y4YEHE YCMEPEHO Ha CTYJCHTE MOAp)KaBa ayTOHOMHO HCTpa-
JKUBabE KOJ| yUEHHUKAa TOKOM 00pa30BHOTI Ipoleca (Lee & Hannafin, 2016).
AyTtopu cy CTY/ICHTHMA NIPENOPY YHIIH JIa: yIpaBJbajy MPOLECOM U TOCTUTHY
JMYHO 3HAYajHE IINJbEBE YUeHa; yue ayTOHOMHO M TeHepUIly apTedakTe Ha-
MCHCHE ayTCHTI/ILIHO_] HYGHI/IHI/I HE3aBUCHO O MPOLICHE Y YYUOHUIIU.

JNCKYCHIJA U 3AKJBYHAK

s oBor pama 6wo je ma ce mperienajy cTyadje y KojuMa Cy pa3MaTpaHu
eeKTH MpuMeHe MpoOIeMCKEe HACTABE U YUCHa YCMEPEHOT Ha CTYJCHTE Y
BHUCOKOM oOpa3zoBamy. Hamm pesynratu mokasyjy ja ce oBa JiBa MpHCTyma
yUemy y BUCOKOM 00pa3oBamy MPUMERYjy U Y 3eMJbaMa y pa3Bojy U y pas-
BHjeHUM 3eMJbaMa. McToBpemMeHo, ucTpaknuBauynMa M HaCTaBHUIIMMA j€ 3a-
HUMJBUBO HE CaMo JIa caMo TMOKYIIajy Jia IpIMEHe OBe MpHCTyTe, Beh U J1a uX
MOJICPHH3Y]Y B KOPHCTE CIIOKEHE METOJIC Y FlhUXOBOj MPHMEHHU.

Hamu pesynratu mokasyjy aa je, mopen mpuMeHe, Yy TOKY U IIPOIEC Uc-
TpakKMBama W MOTpara 3a 00JFUM pElICHhHMa Y TIPUMEHH MPOoOJIEeMCKe Ha-
CTaBe KaKko y pa3BHjeHUM 3eMJbaMa, TAaKO M y 3eMJbama y pas3Bojy. Pasnunka
j€y ToMe IITO je y pa3BHjeHNM 3eMJbaMa 0Baj mpucTyn Beh y cnenehoj dasn
CBOT pa3Boja — Kako ayTopu BehmHe pazoBa OMHUCYjy HE CaMO ITOYETHO TO-
CTaBJbamE IMPOOIIEMCKE HACTaBe, Beh U CI0KEHUjH HITH MOJIEPHU30BAHU MTPH-
CTymny y IpUMeHH oBOT Moziena yuema (Bell ef al., 2018; Berger et al., 2019;
Lee, Capraro & Ali, 2019; Pyle & Hung, 2019; Reem et al., 2019; Simmons,
2019). UcToBpemMeHo, y 3eMJbaMa y Pa3Bojy ayTOPH OIHUCY]y eKCTIEpUMEHTAII-
HE CTyIHje MOYCTHE MPUMEHE W aJamnTaiirje mpoOJeMCKe HacTaBe Koje Cy
npuiiarofjeHe \BUXOBHM CONICTBEHUM OKOJTHOCTHMA M KYJITYPH Y 00pa3oBamy
(Matzembacher, Gonzales & do Nascimento, 2019; Okoye et al., 2019; Santos
et al., 2019; Teixeira, Silva & Brito, 2019; Quelhas et al., 2019). MehyTum,
Tpeba HATJAcUTH Ja je y clydajy MEIUIIMHCKHX HayKa CHTyallHja HelITo
npyraanja. Paszmior je Taj mTo je 6poj pamoBa y MEIWIMHCKUM HayKama o
npo0ieMckoj HacTaBu Behu y mopelemy ca ocTaiuMm TpUMa KaTeropujama.
JenHo ox oGjammera je 1a je mpuMeHa Tpo0IeMCKe HacTaBe y OBOj 00IacTh
obOpa3oBama 3armoyvesia MHOTO paHHje HETO Y IPYTHM 00IacTUMa.
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VY MHOTUMM paIoBUMa OMKCY]y C€ EKCIIEPUMEHTH Ca MOJACPHHU3AIN]OM
npo0JIeMCcKe HacTaBe y 3eMJbaMa y pa3Bojy U pa3BUjeHUM 3eMibama. Ha mpu-
Mep, y TOTOBO CBUM pazioBUMa U3 KnuHe koju cy u3 001nacTu MEAMIIMHE Mpe-
JIOKEHEe Cy HOBE METOJIE 3a CaBpeMeHy NpuMeHy npobiemcke Hactae (Hu
et al., 2019; Zhang, Li & Li, 2019; Zhang et al., 2019). JacHo je na je To 300r
TOra IITO Ce Y MEJUIMHU TPO0JIEMCKa HacTaBa nmpuMemyje Beh pyxe Bpeme.
Crora je 0Baj MPUCTYII MPUINYHO MOMYJIapaH U IO3HAT Y 0BOj oOyiactu. MHoO-
T'Y paJIOBU KOjU CE€ OJIHOCE Ha OBY 00JIACT CY BUIIIC OPUjEHTUCAHH HE CaMO Ha
MpOOHY MPUMEHY OBOT NMPHUCTYIIA yUeky, Beh 1 Ha 1eroB J1aJbi pa3Boj U yHa-
npehuBame (Al Khaja et al., 2019; Berger et al., 2019; Hu et al., 2019; Lestari,
Stalmeijer, Widyandana & Scherpbier, 2019; Shimizu et al., 2019; Yoo, Cho
& Kim, 2019; Zhang, Li & Li, 2019; Zhang et al., 2019). Axo ce oBo ynope-
I ca IpYruM obiactuma o0pa3oBama, OYMIICIHO je J1a PAJOBH Y IPYTHM
oOacTuMa omnucyjy nouetHy ¢asy npumene. [lopen Tora, oBa YnmbeHHIIA j©
jacHa, jep cy TOTOBO CBU PajiOBU KOjU UMajy jaK BPEIIHOCHH CTaTyC Takohe u3
meuirae. CTora cy ayTopH CIielHjaTu30BaHU 32 Pa3IHIUTe 00JIaCTH METU-
LIUHE YBEPEHH y e(hMKACHOCT MPOOIEMCKE HaCTaBe.

Takole je BpeqHO HAIIOMEHYTH Ja MOpe] MpoleHe ederaTa mpodiieMcKe
HacTaBe, MHOTH PaJioBH Takole yka3yjy Ha 3aJ0BOJLCTBO YUCHUKA/CTy IeHA-
Ta. 3aJI0BOJbCTBO YUCHHUKA/CTY/ICHATA HAKOH IPUMEHE OBOT MPHCTYTA OYH-
[JIEITHO j€ MO3UTHBHO.

[ocToju HEKOIMKO paZoBa y KOjUMa ayTOPU HUCY CUTYPHH Y TIO3UTHBHE
pesynrare npodiemcke Hactase. Y jenHom pany (Yoo, Cho & Kim, 2019)
pe3yiTaTH eKCIepUMEHTa MOKa3yjy HH3aK HUBO 330BOJbCTBA MPOOIEMCKOM
HAcTaBOM, 300 HeJOoCTaTKa MPHUIIPEMe M MOTpede 3a MOCeOHOM peryJsiaTH-
BoM. Y npyrom pany (Zhang et al., 2019) aytopu criomMmuiby Jia Cy HEONXOIH
aZiolaTHAa UCTPAXKHUBaKha, jep je TO MpBa CTy1ja y OBOM MPaBIly U HHCY yBe-
PCHHU Y KOPUCTHU OBE METOJIOJIOTH]E Y TIOCTHU3alby JYTOPOYHUX Pe3yJiTara.

W3 panoBa koje cMO aHaJIM3MPAIU, jacHO je aa oapeheHu Opoj HacTas-
HHUKAa [IMPOM CBETa Takohe MpUMemyje yuemhe YCMEPEHO Ha CTyIeHTe. Mambu
Opoj pamoBa y nopehemy ca pamoBuma o mpoOJIEMCKOj HACTaBU MOKa3yje Jia
je IpUMEHH yuerha YCMEPEHOT Ha CTyIeHTe nocBeheHo Mambe naxkme. Pasor
Ou Morao OMTH Taj IITO C€ O OBOM IMPHUCTYIy BUIIE pacrpaBiba y o0iaTu
NcUXoJoruje odpazoBama. CMaTpamo J1a je OBO NMUTAHKE BHUILE aHATU3UPAHO
y OCHOBHOIIIKOJICKOM U CPE/HOIIKOJICKOM 00pa30Bamy HEro y BUCOKOI 00-
pas3oBama, jep je TOKOM NpuMeHe (uiiTepa 3a BUCOKO oOpa3oBame BehnHa
YJlaHaKa u3y3eTa ca JIMCTE pe3yJiTara nmperpare.

CynpoTHo TpoOJIeMCKOj HACTaBH y BE3HM ca MPUMEHOM y4Yema ycMe-
peHor Ha ctyleHTe BehuHa panoBa MOTHYE M3 3eMasba y pa3Bojy. YIPKOC
MameM Opojy, BepyjeMo Ja Ou pas3iior Morao OUTH | Taj LITO je HCTOPHjCKH Y
3arajiHuM 3eMJbaMa 00pa30BHH CHCTEM BHUILIE YCMEPEH Ha CTYJCHTE. Yuewe
YCMEPEHO Ha CTYACHTE C€ MPUMEHYje Y Pa3IMYUTHM O0JIacCTHMa BHUCOKOT
oOpa3oBama. Y CBUM HaBECHUM PaJOBHMA Cy OITUCAHU EKCIICPUMEHTH YHjU
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Cy UCXOOU MO3UTHUBHHU. gaHOBOH)CTBO CTyA€HaTa HAKOH NPUMEHE OBOI' IIpH-
CTYIIa OYUTJIE/HO je U3PAKEHO Y TOTOBO CBUM EKCIIEPUMEHTUMA.

b HaM je OMO J1a MOoKa)XeMo Jia JIU ce MpoOJIeMCcKa HacTaBa U yueHe
YCMEPEHO Ha CTYACHTE MOTY €(pUKacCHO MPUMEHUTH M Y WHKCHEPCKUM H
TEXHUYKHUM O6H3CTI/IM3, _]ep MHOI'Y MOJIMTEXHUYKU U UHKCHEPCKU YHUBEP-
3UTETH BOJIE 1e0aTy 0 HOBUM MPHUCTYIUMA YUeHy. YIIPKOC U3BECHUM CyMHba-
Ma, OUHUTJIelHA je TIO3UTUBHA AMHAMHUKA y PEe3yJITaTHMa M YCIeXy YUeHHKa
HAKOH MPUMEHE MPOOJIEMCKe HaCTaBe U YUeHa YCMEepeHOT Ha cryneHnTe. Kao
IITO TIOKA3yjy HAlllk Pe3yJTaTH, TOTOBO CBU ayTOPH yKa3yjy Ha MO3UTHBHE
pesynraTe mpuMeHe Win yHanpehuBama mpoOieMcKe HacTaBe M y4emwa yc-
MEpEHOT Ha cTyjeHTe. Takohe, 3aI0BOJbCTBO YUCHHKA U 0CO0Jba MprxBaheHo
j€ Kao MO3UTHBAH Pe3yJiTaT U 03HAYCHO je ca +. Y pajioBUMa KOjU Cy aHAJIH-
3MpaHU y OBOM IPErJIey jaCHO je Ja MOCTOjH BEJIHKa Mpa3HUHA y MPUMEHH
OBHX IPUCTYIA Yy TOTOBO CBUM obOsiacTuMa oOpa3oBama. Kasna je peu o mpo-
OJIeMCKO] HACTaBH, Y CBUM 00JacTHMa OCUM Y MEIHUIIMHH j€ TIOTPEOHO BHILE
MPUMEHUBATH OBaj MPUCTYT M YYMHUTH BUILIE HAMOpa KaKo OH ce TOCTUTao
ycrnex. Crora, HAKOH aHAJIU3Upamka PajoBa U3 Pa3IMYUTHX JEJI0BA CBETA
U Pa3IUIUTUX 00JIACTH BHCOKOT 00pa3oBama, MpeiaxKeMo ja ou Tpedao
BUIIIC TPUMEHUBATH MTPOOJIEMCKY HACTAaBY U YUCH-E YCMEPEHO Ha CTYJICHTE Y
oOpa3oBamwy. EBUIICHTHO je Aa oBe mpHcTyIne Tpeda NpularoaIuTH y 3aBUCHO-
cTH oj] obsiactu oOpa3oBama u nocrojehe curyanuje (mpaBusia BpeIHOBAKA,
HUBO YIO3HABAKA CTY/CHATA C4 OBHM IPHCTYIIHMA). [TpoGnemcka HacTaBa
CBaKaKo Jaje AoaaTHe MOryhHOCTH 00pa30BHOj 3ajeHUIIM M CBE 3aMHTEpe-
coBaHe cTpaHe Ou Morye OMTH 00Jbe MPUITPEMIbEHE 32 CTBAPHU CBET U TIPaK-
TUYHEe mocioBHe. Ha Taj HaunH ce 00pa3oBame MOXKE YUMHHTH YTOAHHUM 3a
CBE WJIAHOBE 00OPA30BHOT POIECca, a CTYJACHTH OM MOTJIH OUTH TPHUIIPEMJbE-
HUjU 32 TPKULITE paja.
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Abstract. This paper provides a review of the literature on the evaluation of two learn-
ing approaches in higher education: problem-based learning (PBL) and student-cen-
tred learning (SCL). We were interested in dissemination of these learning approach-
es in higher education in both developing and developed countries. We identified
47 experimental and quasi-experimental studies published before March 2020, from
medical, engineering and other fields of higher education. Historically PBL has been
mostly applied in medical, health and related disciplines. Over the years, PBL and
SCL have been successfully applied in other disciplines as well. Articles on universi-
ty policy-making and historical-analytical ones are included too. Around 70% of the
articles have an experimental design. Sample sizes range from 15 to 1404 persons,
including both students and tutors. Most of the studies report positive outcomes.
We aimed to show whether PBL and SCL can be effectively applied in engineering
and other fields worldwide (in both developing and developed countries), as many
polytechnic and engineering universities are debating concerning new learning ap-
proaches. It is evident from the articles in the review that these approaches need to
be adapted depending on the field of education and the initial conditions (evaluation
rules, level of familiarisation with these approaches of students) in the university.
Besides, most authors are interested in the modernisation of these approaches.
Keywords: Higher education; Problem-Based Learning (PBL); Scope review; Stu-
dent-Centred Learning (SCL).

INTRODUCTION

Compared to primary and secondary education, the didactics of higher edu-
cation is an underdeveloped area (Sutton & Knuth, 2019; Lee, Capraro & Ali,
2019). In higher education few specific learning approaches exist except for
the traditional ex-cathedra approach and, more recently, IT supported meth-
ods (Dobrota & Benkovi¢, 2014). The two most well-known non-traditional
learnings approaches are problem-based learning (PBL) and student-centred
learning (SCL) (Car et al., 2019; Duarte & Nogueira, 2019, Jiménez-Saizand
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& Rosace, 2019; Judi & Sahari, 2013; Santos, Otani, Tonhom & Marin, 2019;
Servant-Miklos, 2019).

PBL method helps to take away students from just reproducing what was
learned to critical thinking and self-developing education. During the 1970s,
PBL was viewed as a pedagogical innovation (Frambach, Talaat, Wasenitz &
Martimianakis, 2019). Three variants of PBL are distinguished in the litera-
ture: the Canadian (McMaster), the Netherland (Maastricht) and the Danish
approach (Servant, 2016). The PBL-based curriculum was first launched at
McMaster University in Hamilton in 1969. It attracted international attention,
especially from the newly established university in Maastricht in the Nether-
lands. In parallel to the development of PBL at McMaster and Maastricht, a
version of PBL was developed in Denmark. The PBL approach in Denmark
was specific, since it was the first PBL applications in engineering education
at the University of Alborg in Denmark. In Danish and Maastricht models,
students first analyse and define the problem within a given domain or in-
terdisciplinary context. A focus on the community is typical in the Danish
model. Although there are some minor differences between the three uni-
versities, they all emphasise three common things: group work (team work),
problem-oriented learning and a community-oriented attitude. The Danish
approach differs because of its interdisciplinary approach (Noordegraaf-Eel-
ens, Kloeg & Noordzij, 2019). It means that the problem (task) is not analysed
from the view of one disciple (subject) only. In the Danish and Maastricht
models, students first analyse and define the problem within a given domain
or interdisciplinary context. For example, in the Danish model (and in some
studies at Maastricht University also) the degree of self-direction of students
is higher, there is a greater focus on skills (e.g., planning, monitoring), and
the application of knowledge to real-life situations. In general, PBL supports
students to obtain academic knowledge through real life cases. At the same
time, it introduces them to research, on how to use and understand research
findings, but also on how to understand and use data. This is expected to
trigger them to think critically and to develop an evidence based attitude. The
group discussions help them to develop their soft skills and prepare them for
addressing real-life cases in their future work environment (Matzembacher,
Gonzales & do Nascimento, 2019). It is mentioned that ”In the past 50 years,
the original McMaster (Maastricht, Netherlands) PBL model has been imple-
mented, experimented, revised, and modified, and is still being developed.
Yet, the development of PBL is not just a series of success stories, but rather a
journey of experiments, failures and lessons learned” (Hung, Dolmans & Van
Merriénboer, 2019). Furthermore, there are some issues with the application
and modernization of PBL in the field of higher education even in spite of the
fact that it has been applied for the last five decades (Cabedo, Royo, Molin-
er & Guraya, 2018; Neville, Norman & White, 2019). For example, there is
no significant evidence on the long-term effectiveness, i.e. in the amount of
students’ knowledge. Besides, PBL programmes require massive resources,



Ulkar Sattarova, Wim Groot and Jelena Arsenijevi¢ 450

organisation, and detailed planning, as well as consistent evaluation and man-
agement in consideration of the unique educational context of each university
or college”. Learning processes may be double-sided with PBL, where stu-
dents can learn not only from different resources, but during the group work
(team work) from each other as well.

Student-centred learning (SCL) is supposed to support students to ex-
press their ideas more freely and to stimulate working in teams. It is expected
to positively influence students’ engagement (Matzembacher, Gonzales & do
Nascimento, 2019, Walz & Bekbalaeva, 2018). SCL stimulates them to active-
ly engage as doers in education settings and encourages to make decisions
on what, where and when to study. SCL identifies students as the owners of
their learning (Lee & Hannafin, 2016). This is expected to increase their mo-
tivation and the use of SCL in an integrated basic science curriculum has the
potential to develop students’ learning skills hence their learning outcomes
(Meng, Yang, Sun, Du, Yang & Guo, 2019).

It should be stressed that the application of PBL is more prevalent than
SCL. PBL is often used in medical and health education. In this field, it is also
continuously being modernised (Berger et al., 2019; Car et al., 2019; Hu et al.,
2019; Shimizu, Nakazawa, Sato, Wolfhagen & Konings, 2019).

In this paper, we provide a narrative review of the evidence on the eval-
uation of PBL and SCL not only in the medical and health sciences, but also
in engineering and other fields. Compare to some of the other reviews that
have exclusively looked at the effectiveness of PBL and SCL, we take a some-
what broader perspective and review all forms of evaluation of PBL and SCL,
including studies that have looked at student satisfaction and effectiveness.
The reason for doing so is to broaden the perspective on applying these ap-
proaches. We review and analyse articles that address PBL and SCL together,
as these approaches often go hand in hand (Frambach et al., 2019; Lee &
Hannafin, 2016; Noordegraaf-Eelens, Kloeg & Noordzij, 2019).

For example, some authors (Judi & Sahari, 2013) mentioned that SCL
consists of a number of methods. Among the important methods are com-
puter supported collaborative learning, collaborative learning, problem-based
learning, active learning and cooperative learning. Besides, both approaches
are analysed in a number of different fields — from medical sciences, engi-
neering to the evaluation of PBL/SCL in general at high education. We focus
on the evidence of PBL and SCL in all disciplines. In medical and health
fields these learning approaches have been evaluated more often thus on the
effectiveness in these fields there is more evidence (Abdelkarim & Ford,
2018; Hu et al., 2019; Santos et al., 2019). Furthermore, it is relevant to see if
PBL or SCL can be applied effectively in polytechnic and engineering higher
education too. This is relevant as higher education in engineering is confront-
ed with increasing numbers of students who need to be trained to solve real
world problems. Very often engineering students are saturated with theoreti-
cal knowledge while their practical skills are related only to artificial problem
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solving of cases that they see in faculty labs. PBL can open new perspectives
for them also as it can help them to develop the skills to approach real-life
problems.

Ours is not the first review of the literature on PBL. There are three re-
cent systematic reviews in the English language of PBL application. All three
are on the application in medical education (Jiménez-Saizand & Rosace, 2019;
Car, Kyaw, Dunleavy, Smart, Semwal, Rotgans & Campbell, 2019; Santos,
Otani, Tonhom, & Marin, 2019). These systematic literature reviews have re-
ported mostly positive results. However, they also emphasise the importance
of traditional learning methods within PBL (Jiménez-Saizand & Rosace,
2019). Car, Kyaw, Dunleavy, Smart, Semwal, Rotgans & Campbell (2019)
used the golden-standard Cochrane method to conduct a systematic review
of randomised, controlled trials. They included studies that compared the ef-
fectiveness of digital problem-based learning to traditional learning methods
or other forms of digital education in improving health professionals’ knowl-
edge. In another systematic review it was found that the use of hybrid PBL
in higher biomedical sciences was superior compared to traditional teaching
and pure-PBL (Jiménez-Saizand & Rosace, 2019). This was evidenced by the
higher performance of the students in hybrid PBL, as well as the level of
students’ satisfaction as compared to traditional teaching or pure PBL. These
findings encourage more research on the pedagogical benefits of hybrid PBL.
In addition, these findings are in support of an eclectic system in which the
pedagogical tools from traditional teaching and PBL are used together in the
best interest of the education and satisfaction of the students in biomedical
sciences (Jiménez-Saizand & Rosace, 2019). To describe how undergraduate
courses in nursing education are using PBL is the main aim of another sys-
tematic review in the medical field (Santos et al., 2019). Authors conclude
that this is a teaching-learning method used worldwide as an alternative to
the traditional teaching method. Nevertheless, in undergraduate courses, still
it is not spread widely in nursing education. Most of the articles analysed in
this systematic review describe the experimental use of PBL, comparing it
to the classical teaching methods. But authors mentioned that the use of PBL
is marked by aspects regarded as positive, which are in accordance with the
requirements. Despite the indications of the importance of its use, application
of PBL must be well monitored.

For SCL there is only one recent systematic review focusing on statis-
tics education. The results suggest a few emerging issues in SCL such as the
identification of SCL methods in teaching statistics, and about the computer
technology used in statistics of SCL classroom (Judi & Sahari, 2013).

Given the widespread interest in PBL and SCL, the limited number of
systematic reviews on their effectiveness is striking. Furthermore, the focus
of the existing reviews is mostly on education in the medical and health fields,
while our focus is not only on medical/biomedical/health education but also
includes other fields such as engineering field and technical education.
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As these PBL and SCL complement each other and can effectively func-
tioning together in different fields of high education a review of both ap-
proaches is presented here.

METHODS
Literature Search Strategy

The literature review is based on the Preferred Reporting Items for System-
atic Reviews and Normative-Analyses (PRISMA) framework (Moher, Cook,
Eastwood, Olkin, Rennie & Stroup, 2000; Moher, Liberati, Tetzlaff, Altman
& Prisma Group, 2009) (see Fig. 1). The search includes studies that are pub-
lished in 2019. Web of Science (31 articles), EBSCO (3 articles), SCOPUS
(12 articles), Psychinfo (1 article) databases were searched for any relevant
publications. Searches were also conducted in Google Scholar, where we once
again screened libraries for articles and publications that were not indexed in
journals search and indexing databases.

Three thematic keyword blocks namely, problem-based learning, stu-
dent-centred learning, high education were chosen to facilitate the search.
Combinations of different synonyms of the keywords were used to search
for relevant articles in Web of Science: Problem-based learning OR Prob-
lem Based Learning, problem based learning OR problem-based-learning OR
PBL OR pbl OR Problem Oriented Learning OR problem oriented learning
OR Student Centred Learning OR Student-Centred Learning OR SCL OR
Student Oriented Learning. Provisions were made for differences in spelling.
Truncation functions were used to allow for the inclusion of all possible vari-
ations of identified words.

Inclusion and Exclusion Criteria

Publications were included if they describe the PBL or SCL teaching meth-
ods, if the study address the application of PBL and SCL among students or
staff members in higher education and if the research design of the study is an
experimental study (randomised, controlled trials), quasi experimental stud-
ies, longitudinal studies, cross-sectional study, opinion paper, case study or
qualitative study. In addition, only publications in the English language were
included and studies that were published from 2013 to 2019. To assess the
quality of included studies, we applied the Quality Assessment Tool (QAT)
for both approaches. According to reliable questions (see questions after the
table) articles are divided to strong, moderate and week. The QAT helped au-
thors to clarify and evaluate the value of each article to this systematic review
(See Tables 1, 2).

Publications were excluded if they did not report the results concerning
on PBL or SCL; the target population were not students.
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Figure 1: Search and selection process
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Quality Assessment of Included Studies

We applied the Quality-Assessment-of-Quantitative-studies (QAQ) to evalu-
ate the quality of the articles which are included in this paper. The table is for-
matted according to the questions of the QAQ (tables 1 and 2). The percentage
is calculated according to positive (1) or negative (0) answers to appropriate
questions. In case of the presence of exact information, there is positive an-
swer. In case of absence, it is 0. The Quality appraisal score helps to evaluate
the match with the objectives of current review: weak: 0- 33.9%, moderate;
34%-66.9; strong: 67%-100%. In the appendix, Table 1 describes QAT for
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PBL articles and Table 2 for SCL articles. The number of strong and moderate
valuable articles is higher both for PBL and SCL approaches. Which means
that the selected articles are relevant for this systematic review.

Screening process

For each database we have read all abstracts and titles. Based on this screening
process, we have included n=2600 articles for full text screening. After
applying the inclusion criteria, we have included a total of n=47 publications
(see the flow chart).

Data extraction and analysis

For each of the included studies the following data were extracted: au-
thor, title of the article, country of origin and field of education where analysis
was realised, research design of the study, target group size (all participants
included academic staff and students), results of the application.

We analyse the data using a normative approach — we have grouped the
data in several categories: the field where PBL and/or SCL were applied, type
of research design, whether effectiveness was assessed (yes/no). Such fac-
tors as high level of students’ performance and interest, high final scores,
increased activity, ability of working in groups, better quality of soft skills,
students’ satisfaction noticed in article were accepted as effectivity. The first
step in the analysis was to structure the articles. Taking into account the di-
versity of approaches found in the articles, even after filtering them and ig-
noring articles which were not in English, the lack of full version and the like,
the main issue was to divide them according to the affiliation. Two root fold-
ers were created: PBL (with papers concerning application of problem-based
learning) and SCL (with papers concerning application of student-centred
learning). In each of them, we distinguished four categories: medicine and
health education, engineering education, application of PBL/SCL in universi-
ties in general and other fields of education.

RESULTS
Evaluation of PBL Installation in various fields of high education

Table 3 presents the descriptive statistics about the articles on PBL.
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In total, we have included 33 articles, among them 16 (49%) were from
the medical field and health sciences; 5 (15%) were related to engineering
fields; 10 (30%) were on higher education in general and 2 (6%) were coming
from other fields of high education (see Fig.2).

Figure 2: PBL. Fields of articles

® Medicine/health and related fields
Engineering field
H General University

B Other Fields

15%

A positive experience with PBL was reported in 21(91%) of the 23 articles.
There were only two articles where authors had not found a positive effect.

Of the two papers that did not report positive experience, one, that was
conducted at the Catholic University of Korea College of Medicine, attempted
to improve the effectiveness of teaching by promoting problem-based learn-
ing (PBL) through a professor and student awareness survey (Yoo, Cho &
Kim, 2019). This study found that issues with modules and tutors were the
most pressing. Detailed and appropriate modules should be developed on the
basis of advice from professors with the experience of PBL tutoring. Incon-
sistencies in tutoring should be reduced by standardisation and retraining.
The other article that did not report a positive effect was a study about some
special features of health (Zhang et al., 2019). Authors noticed that the ef-
fectiveness of PBL’s application after a certain period of time was not fully
evident. Authors tend to suppose that some exact conclusions might be made
after a series of long-term and well-designed studies.

Almost all studies use either an experimental design or a survey or are
based on a case study. The other studies include systematic literature reviews
and opinion studies.

Figure 3 shows that included studies are coming from different geograph-
ical areas, including both developed and developing countries. However, arti-
cles published in developed countries are more prevalent.



Ulkar Sattarova, Wim Groot and Jelena Arsenijevi¢ 466

Figure 3: PBL. The percentage of articles published
in developed/developing countries

= Developed countries number
Developing countries number

Among the examples for developing countries, there is positive evaluation
of PBL in most of the included studies. For example, the positive evaluation
of PBL is reported in dental education in China where WeChat is used to
enable application in PBL and within medical fields in different countries in
Asia (Zhang, Li & Li, 2019). Also, the positive evaluation of applying PBL in
developing countries includes evaluation of blended or so-called hybrid appli-
cation of PBL. Blended PBL includes application of PBL together with other
learning forms such as traditional way of teaching or fidelity stimulation.
For example, there are studies on the application of blended problem-based
learning programmes for medical students in Asia (Shimizu et al., 2019). One
study evaluates a combination of PBL plus high fidelity simulation (Berger et
al., 2019). This study finds that PBL combined with high fidelity simulation
training leads to a measurable short-term increase in the initiation of suf-
ficient cardiopulmonary resuscitation by medical students immediately af-
ter training as compared to classical education. Other combinations, such as
flipped classroom combined with problem-based learning were evaluated for
endocrinology medical educator (Al Khaja, Tayem, James, Jaradat & Sequei-
ra, 2019). The application of hybrid PBL methods is described by Jiménez-
Saiz & Rosace (2019) as well. Besides these, there are articles for diverse
group of international students inspired by the Netherlands experience in the
medical field. In one paper, the main goal was to explore factors which influ-
ence group discussions in PBL at Maastricht University (Reem, Frambach,
Verheggen & Dolmans, 2019).

There are several papers that address the application of PBL in field of
engineering. Articles demonstrate that PBL supports tutors to develop use-
ful competences for engineering specialties or engineering oriented thinking.
One article describes the evaluation criteria of engineering thinking in under-
graduate engineering and liberal arts students. This study explored whether
it was possible for liberal arts students to develop engineering profession-
al competencies without detailed engagement with the engineering sciences
(Bell, Chilvers, Jones & Badstuber, 2018). The results of this study show that
PBL environments can improve student competences in attributes associated
with professional engineering. The second relevant paper describes students
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from engineering field (Quelhas et al., 2019) and it looks at the development
of necessary competences for engineering. This paper describes how to teach
students to adjust to situations and to solve problems, and empowers them to
solve sustainability-related problems later on. These papers find that future
global challenges, that engineering graduates face, have placed demands on
engineering education and on how graduates develop competencies in col-
laborative problem-solving. Such demand has seen an increase in the use of
pedagogies like PBL that provide opportunities for developing collaborative
problem-solving skills. In another paper, the results of experiences with the
application of active learning methodologies based on PBL in an engineering
course in Brazil are described. The results indicated an optimistic return on
students’ learning and performance with the use of PBL methodology (Teix-
eira, Silva & Brito, 2019).

There are also other specialties where PBL is successfully applied in de-
veloped countries. For example, researchers from the University of Valencia
(Spain) evaluated business students’ perceptions about problem-based learn-
ing. The article was motivated by the need to pay more attention to the voice
of students, who are the major stakeholders in PBL. This study argues against
an absolutist view on teaching in higher biomedical sciences and rather posits
an eclectic system in which the pedagogical tools from traditional teaching
and PBL are used cooperatively and in the best interest of the education and
satisfaction of the students (Rosca, 2019). Another paper shows the complex
usage of traditional and PBL approaches at the same time (Stentoft, 2019).
There are studies on PBL in human rights (Simmons, 2019), that describe
the difficulties and challenges in faculty adoption of new technologies and
learning approaches what is actual to all schools and universities. This study
finds that PBL is not suitable for every faculty member in all contexts or even
during all parts of the academic career trajectory. But, the author mentioned
that it is very important to explore alternative solutions and debating ideas.
This paper evaluates PBL as the main tool for creativity and confidence to
work with extraordinary cases which make education process an interesting
journey. There is an interesting case were students with high marks protested
when PBL programme stopped about the syllabus as ”we will know nothing
faced with reality and real life cases”. Mainly successful students protested,
as other students do not know the curriculum and the syllabus so well (Du-
arte & Nogueira, 2019). Authors of this paper stress that students with weak
marks are less confident to speak out about changes in teaching methodology.
However, students with high marks, who are familiarised enough with edu-
cational documents are able to declare that education without PBL is full of
academic knowledge but without direct connection with reality and real cases
from industry and etc. This is a quite often used argument from students’
community, as real cases are very scarce or are not analysed in universities at
all. Mainly, education in developing countries is theoretical knowledge. Prac-
tical and business cases are not enough discussed and analysed.
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Other papers were oriented not only to the exact field and specialty, but
to the general strategic plan of the entire university and its sustainable de-
velopment (Aguilera, Siekavizza & Barchi, 2019; Walz & Bekbalaeva, 2018)
At the same time paper describe difficulties in the university. The authors
(Walz & Bekbalaeva, 2018) describe numerous challenges in the post-soviet
country Kyrgyzstan. Authors tried to describe difficulties of application mod-
ern approaches and general with modernisation of high education. There are
numerous articles about general challenges of PBL application at the general
university. There are other papers which are oriented not only towards the
exact field and specialty, but towards the general strategic plan of the whole
university and its sustainable development (Matzembacher, Gonzales & do
Nascimento, 2019). These articles demonstrate that there are studies where
PBL is applied at the level of the entire university. This makes its application
possible in all subjects/modules. This supports both students and academic
communities to systematic application and adaptation. Thus, PBL’s applica-
tion in different specialties and fields of education, is mainly not apart from
traditional methods, but argues higher interest, activity, and high result from
main stakeholders-students.

Evaluation of SCL installation in various
fields of high education

Studies on SCL have focused on different fields ranging from medical science
and biology to humanistic pedagogy for ‘crime fighters’ (Chong, 2018; Meng
et al., 2019; Metzger & Yowler, 2019). Table 4 presents an overview of the
results of studies that have evaluated SCL. Table 3 shows that the number of
articles about SCL is much lesser than those about PBL. There are only 11
articles on SCL published during this period.
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Table 4 further shows that articles about the implementation of SCL are
published in various fields of education. There is no majority of SCL in the
medical field, but it should be noticed that three of eleven are in the engineer-
ing field (see Fig. 4).

Figure 4: SCL. Fields of articles

B Medicine/health and related fields
Engineering field
® General University

m Other Fields

At the same time, there are a small number of articles related to an entire uni-
versity or to university policy. The successful and fruitful application of SCL
is evident from most articles.

Almost all articles are based on either an experiment design or a survey
or a case study, while the others are theoretical overviews and a systematic
review.

There is only one systematic review article included in the paper. Gen-
erally, there are very few theoretical or systematic review articles about this
approach. Countries are located in different continents and here again there is
no dominant area. In this period, more articles were published in developing
countries (see Fig. 5).

Figure 5: SCL. The percentage of articles published in developed/developing
countries

= Developed countries number
Developing countries number

60%
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Effectiveness was mainly proved by using experimental designs and pop-
ulation surveys. All authors evaluate SCL positively and report on positive
feedback among participants.

In an engineering school in Spain, service learning experience was ap-
plied based on student-centred learning (Cabedo et al., 2018). It is shown that
the combined use of such experiences with active SCL methodologies fosters
the acquisition of general and specific competences. On the basis of students’
perception, this study investigated and sought evidence for the empirical foun-
dations to understand whether and how PBL affects the acquisition of related
competences when SCL experience was implemented as the regular exercise
in core courses in engineering studies. This research included one hundred
second-year students. The approach was applied to other educational fields as
well in learning and teaching English as a medium of instruction, English for
academic purposes and English for specific purposes based on SCL. (Con-
stantinou, 2018). SCL was successfully applied in acquiring information lit-
eracy, too (Davids & Omar, 2018). The latter paper describes an experiment
that applied this approach in South Africa which covered 974 individuals.
The results are positive and indicated an effective implementation by using a
SCL approach. The information literacy content consists of academic tasks.
Assessments demonstrated that the student learning process was successful.
Student performance was activated or improved. This was found by lecturers’
feedback. In almost all articles about the application of the SCL approach,
different experiments/surveys/case studies are designed except in systematic
review and overview type ones (see Figure 3 and Figure 6).

At the same time, there are more narrative overviews (Servant-Miklos,
2019) and recommendations for universities or high education systems in a
whole. Nonetheless, these studies are mainly oriented to supporting the adop-
tion of these learning approaches in developing countries, where such meth-
ods have not yet been applied and practiced (Walz & Bekbalaeva, 2018) (see
Fig. 6). This study was undertaken to understand the propensity for increased
engagement with open educational practices, to include methods prioritising
student-centred teaching & learning, and awareness, use, and development
of open educational resources among the education faculty in Kyrgyzstan.
Another article focused on student engagement in the application of SCL was
published in the USA. The authors first review chronologically the emergence
of SCL and examine the characteristics of SCL. In addition, they describe
how SCL supports autonomy research of students during educational process
(Lee & Hannafin, 2016). Authors recommended to students: to develop own-
ership over the process and achieve personally meaningful learning goals;
learn autonomously; and generate artefacts aimed at authentic audiences be-
yond the classroom assessment.
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Discussion and conclusion

The aim of this study was to review studies that have evaluated the application
of PBL and SCL in higher education. Our results show that PBL and SCL in
higher education are applied in both developing and developed countries. At
the same time, it is interesting for researchers and educators not only to just
try to apply these approaches, but also to modernise them and use complex
methods in their application.

Our results show that, as well as applying, the process of research and
quests for the better solutions in application of PBL both in developed and de-
veloping countries are ongoing. The difference is that in developed countries
it is at the next stage of its development — as authors of most articles describe
not only initial installation of PBL, but also a more complex or modernised
PBL approach (Bell et al., 2018; Berger et al., 2019; Lee, Capraro & Ali, 2019;
Pyle & Hung, 2019; Reem et al., 2019; Simmons, 2019). At the same time,
in developing countries authors describe experimental studies of the initial
application and adaptation of PBL that is adapted to their own circumstances
and culture in education (Matzembacher, Gonzales & do Nascimento, 2019;
Okoye et al., 2019; Santos et al., 2019; Teixeira, Silva & Brito, 2019; Quelhas
et al., 2019). However, it should be stressed that in case of medical and health
sciences, the situation is somewhat different. The reason is that the number
of articles in medical and health sciences on PBL is higher in comparison to
other three categories. One of the explanations is that the application of PBL
in this field of education began much earlier than in others.

Many articles describe experiments with the modernisation of PBL in
both developing and developed countries. For example, almost all papers from
China in medical field suggested new supportive tools for modern application
of PBL (Hu et al., 2019; Zhang, Li & Li, 2019; Zhang et al., 2019). It is clear
that the reason is that in the field of medicine and health PBL has been applied
for a long time. Thus, this approach is quite popular and well-known in med-
ical/health spheres. Many articles in these fields are more oriented not just
towards its pilot application, but towards its further development (Al Khaja et
al., 2019; Berger et al., 2019; Hu et al., 2019; Lestari, Stalmeijer, Widyandana
& Scherpbier, 2019; Shimizu et al., 2019; Yoo, Cho & Kim, 2019; Zhang, Li &
Li, 2019; Zhang et al., 2019). If one compares this with other fields of education,
it is evident that articles in other fields describe rather the initial stage of appli-
cation. Besides, this fact is clear, as almost all articles with strong value status
are from the medical field also. Thus, authors specialised in different fields of
medicine or health sciences are confident about the effectiveness of PBL.

It is also worth to mention that besides the evaluation of the effects of
PBL, many of the articles also report student satisfaction. Students’ satisfac-
tion after application of these approaches is evidently positive.

There are a few articles where authors are not certain about the positive
results of PBL. In the article (Yoo, Cho & Kim, 2019) the outcomes of the ex-
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periment demonstrate a low level of satisfaction with PBL, because of a lack
of preparation and a need for special regulation. In another article (Zhang et
al., 2019), the authors mention the necessity of a follow-up research, as it is the
first study in this direction and they are not convinced about benefits of this
methodologies in achieving long-term results.

From articles included in this review, it is clear that a number of educators
around the world apply SCL, as well. A fewer number of articles compared
with PBL shows that the application of SCL has received less attention. The
reason might be that this approach is more discussed with respect to the psy-
chology of education. We think that this issue is more analysed in school
education than in the field of higher education as during the applying filters
for high education most articles were excluded from result list of the search.

Contrary to PBL, in SCL, the majority of articles come from developing
countries. In spite of the smaller numbers, we believe that the reason might be
that historically in Western countries the education system is more focused
to students. SCL is applied in different fields of higher education. All arti-
cles mentioned above described experiments with positive outcomes. Student
satisfaction after application of these approaches is evidently expressed in
almost all experiments.

We aimed to show whether PBL and SCL can be effectively applied in
engineering and technical fields too, as many polytechnic and engineering
universities are debating new learning approaches. Despite some doubts,
there are obvious positive dynamics in students’ results and success after ap-
plication of PBL and SCL. As our results show, almost all authors find posi-
tive results of the application or expansion of PBL and SCL. Also, students’
and personnel’s satisfaction were accepted as a positive result and marked by
“+’. In the articles analysed in this review, it is clear that there is a big gap in
the application of these approaches in almost all fields of education. When
it comes to PBL in all fields, except of medical/health ones, there is a need
of better implementation and force for successfulness. Thus, after reviewing
articles from all over the world and different fields of high education, it is
suggested to apply more broadly PBL and SCL in education. It is evident
that these approaches need to be adapted depending on the field of education
and the existing situation (evaluation rules, level of familiarisation with these
approaches of students). PBL definitely provides additional possibilities for
educational community and all stakeholders might be better prepared for the
real world and practical business cases. It may make the education enjoyable
to all members of educational process, and students could be more prepared
for the labour market.
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COBPEMEHHBIN MOJAXOJ K OBYUEHUIO B CUCTEME
BBICHIEI'O OBPA30BAHMUSA: OB30P JIUTEPATYPbI*

Ynvkap Cammaposa
AzepOaiikaHCKUIT YHUBEPCUTET apXUTEKTYPBI U CTPOUTEILCTBA, A3epOaiiikan
Maactpuxrtckuid yausepcuret, Hunepnanas

Bum I'pym
Maactpuxrtckuil yausepcuret, Hunepianast

Enena Apcenuesuu
VYrpextckuil ynusepcutet, Hunepnanast

Annomayus

[lenTpoM Hamero BHHMaHMSA B JAHHOW paboTe SBIsETCS 0030p JUTEpaTyphl IO
SBOJIIOIMH JIBYX MOAXOM0B K O0OYUCHHIO B BBICIIEM 00pPa30BaHUU: YUSOHBIN MPOIECe
Ha OCHOBE IPOOJEMHO-OpPUEHTUPOBaHHOTO o0y4eHus (problem-based learning —
PBL) u o0y4eHue, OpHEHTHPOBAHHOE Ha CTYAEHTOB — CTYJCHTHI HAXOMSATCS B IICH-
Tpe yuebHoro mporecca (student-centered learning — SCL). Mer Oputm 3amHTEpE-
COBAaHBI B TOM, ‘ITO6LI OonpeacianTb, KaKOBa paCHpOCTpaHéHHOCTL O9THUX IIOAXOO0B B
00y4eHHH, B CHCTEME BBICIIEr0 00pa30BaHUM HE TOJHKO B PA3BUTHIX CTpaHaX, HO
n B pasBuBatoniuxcsa. Hamm Obutm ompernenensl 47 9KCIIEPUMEHTAIBHBIX W KBa3H-
OKCTIEPUMEHTANBHBIX HCCIICIOBAHNN, OMyONMKOBaHHBIX 10 MmapTa 2020 roma,
Kacarmuxcd MCIAUIUHCKUX, WHKCHCPHBIX WU APYTHUX CHCHHaHLHOCTCﬁ BBICHICTO
oOpazoBanus. McTopuuecky npoOJIieMHO-OPHEHTHPOBAHHOE O0y4YEeHHE B OCHOBHOM
MIPUMEHSIIOCHh B MEINIIMHCKUX M CMEXKHBIX ClielnanbHOCTIX. Jlanee, Ha IpoTsKeHHEe
MHOTHX JIET TPOOJIEeMHO-OpHEHTHPOBAHHOE 00y UeHNE 1 00yUeHIe, OpUeHTHPOBAHHOE
Ha CTYJICHTOB (CTYJEHT B LIEHTPE YYEOHOI0 MPOIIECcCa), HAYaJI0 YCHEUIHO IIPUMEHSTCS
U B Ipyrux aucuuiuinHax. Hamu Taxke o0cyskIanuck CTaThi M0 pa3paboTKe HOBOM
MOJIUTUKN B YHHUBEPCUTETAX, a TAK)KE HCTOPHKO-AaHAINTHYECKHE CTAaTbU B ATOM
temaruke. Oxomno 70% craTeil OTHOCATCS K UCCIEIOBAHUSM SKCIIEPIMEHTAIBHOTO Xa-
paktepa. O0BEM BbIOOPKH KOsIeOseTcst OT 15 mo 1404 yenoBek, ¢ y4eToOM CTYACHTOB
u riefaroroB. bosbias 4acTh MCCIEJOBAaHUN YKa3bIBA€T Ha IOJOKUTEIbHbBIE PE3yJIIb-
tarbl. Hama 1enp cocTosia B TOM, YTOOBI OIPEAEIHTh, MOXKHO JIH 3()(HEKTUBHO NpH-
MEHSTH MPOOIIEMHO-OPHEHTHPOBAHHOE OOy4YeHHE W O00ydeHHe, OpPUEHTHPOBAHHOE
Ha CTYICHTOB (CTYAEHT B LIEHTPE Y4eOHOro mporuecca) Ha TEXHHYECKUX, HHKEHep-
HBIX M APYTUX CIEIHAJIBHOCTIX BO BCEM MUpE (Kak B pa3BUTHIX CTpaHax, Tak U B
Pa3BUBAIOLINXCS), TAK KAK MHOTHE TTOJUTEXHUYECKUE Y MH)KCHEPHBIC YHUBEPCUTETHI
00CyXJJaf0T HOBBIE MOAXO/BI K 00y4YeHHUI0. Pe3ysnbTaThl HAIIEro MCCIETOBaHMS I10-
Ka3bIBAKOT, YTO 3THU IMOAXOAbI AOJIXKHBI OBITH aJlaliITUPOBAHbI K o0acTam N3YyUYCHUA
(mpexMeTaM) M HMCXOIHBIM YCJIOBHSM B yHHBEpCHUTETE (CHCTEMa OLICHKH 3HaHWN
CTY/ICHTOB, YPOBEHb O3HAKOMJICHHSI CTYJECHTOB C 3TUMHM noxaxonamu). Kpome Toro,
MBI IPUIIITH K BBIBOALY, YTO OOJIBIIMHCTBO aBTOPOB 3aMHTEPECOBAHbI B MOAEPHU3ALNH
9THX MOAXOJIOB.

Kuiouegvie cnosa: Beiciiee oOpa3oBaHue, NPOOIEMHO-OPHEHTHPOBAHHOE 00y4EHMe,
0030p JuTeparypsl, o0ydeHHe, OpHEHTHPOBAHHOE Ha CTYAEHTOB (CTY/ACHT B LIEHTpE
y4eOHOT0 mporecca)

* AyTOpH Cy TIPEBEIH allCTPAKT Ha PYyCKH je3HK.
The translation to the Russian language was provided by the authors.
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