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AMNCTPAKT

Ha npojexTHy HacTaBy ce I7lefja Kao Ha aATePHATUBY TPA/MIMIOHATHOM TPAaHCMMUCUBHOM IPHU-
crymy Hacrasy. MebyTum, moctoju HeBemiku 6poj MeTaaHATUTUYKNUX MCTPKUBAbA KOja Ha-
CTOje ia CUHTETHIIY HajTa3e IPMMapHIX MCTPaXKUBatba ¢ IbeM oppehuBarba ommrer edekra
TpOjeKTHe HaCTaBe Ha aKajleMCKo NmocTurayhe, ok Ha HAL[MOHA/THOM ¥ PETMOHATHOM MCTpa-
KMBAYKOM TIOZIPY4jy TOTOBO I Ia HUje OUI0 TaKBUX MOfyXBaTa. LInsb oBOT MCTpaXkuBama je-
CTe CHHTe3a eMIMPHjCKYX Hajlaza o eeKTIMa IIPOjeKTHe HacTaBe Ha akafieMcKo mocTurHyhe.
OcaMHaecT peneBaHTHUX cTymuja (N = 2518) MCIyHWIO je KpUTepUjyMe 3a YK/by4uBame y
MeraaHa/mu3y. CTaTMCTMYKA aHANNM3a IOJ MPETIIOCTABKOM MOJieNa BapujabumHux edexara
ynyhyje Ha To a mocToju cmabu o ymepeHu edpekar IpojeKTHe HacTaBe HAa aKafjeMCKO I10-
crurnyhe yuennka (Hedges g = 0,387 [95% CI: 0,027 | 0,747], Z = 2,109, p = 0,035). Pesynraru
TIOKa3Yyjy [1a je ONIpaBJaHo Jiajbe MCTPAKMBATY KOHIIENT NIPOjeKTHE HACTaBe KaKo 011 ce MpoHa-
IJTM ONITYMA/THY HAYVMHN 33 MMIITIEMEHTALM}y OBOT BIJIa HACTaBe.
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I TEOPWUICKH YBOL

Y KpuTUYKMM pasMaTpamlMa KBa/JINUTeTa IIpolieca I0oy4aBama U yuera y LIKOoJIa-
Ma 4YecTO Ce yKasyje Ha TO /la Ce Yy IpaKCM jOIll YBeK TEHIKO IIpaBM IOMAaK Off pe-
LenTUBHEe (TPaHCMICUBHE) HAaCTaBe, KOja je 3aCHOBaHa Ha TPaAMILIMOHAIIO] TTapPajINT-
MM TIpeHOLIe A Cafip>kaja 00pa3oBarba ca HACTaBHMKA HAa YYEHUKE YIJIABHOM ITyTeM
¢dpoHTanHo oprannsoBanux aktuBHocty (Radulovi¢ i Mitrovi¢, 2015). Crora cy ce
HOjaBWIe pas/IMYNTe VHULVjAaTUBE 3a IpeBas3MIakea OBAaKBOTI CTama, HajehuMm
Ie7IoM YCMepeHe Ha M3MeHe MO3MUIja M yIoTa YYeHMKA M HACTaBHMKA U Kpeupambe
Ipyrayyjux Mojena Hacrase. IbuxXoB Wb je 3ajefHUMYKM — aHTaXKOBarmbe YYeHMKa
IyTeM PasIMYMUTUX CAMOCTA/THMX VIV TPYIIHUX aKTUBHOCTY KaKo OV ce pasBUIIO
KPUTUYKO MUILIbEE 1 BEIITVHE NMOTpeOHe 3a pellaBambe IMPaKTUYHUX MpobrieMa
(Condliffe et al., 2017). Jeman of TakBMX MOJie/Ia je npojekmHa HAcmasa' — MOfen
HacTaBe OpUjeHTUCaH Ha nrpahnpame 1 pa3Bujambe 3Hamba ¥ CIOCOOHOCTY YUeHMKa
KpO3 paji Ha UCTpaXMBaykuM mpojextuma (Ristanovic, 2019).

IIpojekTHa HacraBa IpMIIaja TPYNM MOJENA HACTaBe 4YMje TEOPUjCKO-METO-
TOJIOIIKO yTeMe/belbe II0YMBa Ha KOHCTPYKTUBMCTUMYKOM M UCTPa’KMBAYKOM IIPU-
CTYIly y4elby ¥ HacTaBy. Y TOM CMUCIY, Paji Ha UCTPaXXMBAuYKMM IIPOjeKTUMa I10fI-
pasymeBa fa ydeHuny usrpabyjy (koHcrpyminy) sHame (Scardamalia & Bereiter,
2003) cnepehm merononorujy cnmmuHy oHoj Kojy kopucte Hayununu (Pedaste et al.,
2015). ITopen xopuirhema HaydHe MeTO[OJIOTNje, IIPOjeKTHA HAcCTaBa je y CKIamy
u ca IInjaxxeoBom (Piaget) metadopom deme xao HayuHUK, KOjOM je amyaupao Ha
CIMYHOCTY M3Meby MCTpa>kuBayKuX aKTMBHOCTY Hay4YHUKA U ieunjer popMupama
Hay4Hux 3Hama (Krnjaji¢, 2004). Y4yenniy HacToje fja ImyTeM ayTeHTUYHUX IIpoOje-
KaTa, 3aCHOBAaHMX Ha IOJCTULIAJHUM M 3aHMM/bMBUM NUTAbMMA U 33/lallMa, UC-
Tpake MpobeM MAeHTU(UKOBAH Y peaJHVM >KMBOTHUM CUTYalMjaMa M OCMICIIe
oxrosapajyhe pememe (Bender, 2020). IIpernenom peieBaHTHe TuTEpaType MOXKe ce
YOUMTH fIa PasINdUTH ayTOPU HaBOJEe Maibe-BUIle CIMYHe KapaKTepUCTHKE, CIIel]-
UGUYHOCTY U eTalle OpraHu3alyje U peanusalyje MpojeKTHe HacTaBe (Ha IpuMep:
Darling-Hammond et al., 2008; Grant, 2002). Ha ocHOBY aHanu3e pagoBa HaBefe-
HIX ayTOpa Kao CYLITMHCKE eTalle IPOjeKTHe HacTaBe MOry ce m3asojutu: (1) mo-
craB/pame Bojeher mpobmeMckor murama, (2) nspaga mpojexta, (3) cuposoberme
VICTpaKuBama 1 (4) IpeficTaB/balbe pe3y/ITaTa MCTPAXKVBakbha Ha pas/InyyTe HaulHe.
OBM ayTOpM HalOMUIbY U a OM TOKOM OCTBAapMBarba je[HOT IPOjeKTHOT LIVIKITyca

! Tlopen TepMMHA npojekmHa HACMABA Y TATEPATypu Koja ce 6aBY OBOM IIPOOIEMaTUKOM Ce

Mory npoHahu 1 CMHOHUMHY TEPMMHM, KQO LITO Cy NPOjeKIMHO yuete, NPojeKmHo 3acH08A-
Ho yuerve (eHT. project-based learning), npojexkmnu moden Hacmage U CINYHO. Y3umajyhm y
063up f1a ce y IporpaMuMa HacTaBe U y4era 3a OCHOBHY LIKOJY U CPefjibe LIKOJIe 11 Y ApY-
TMM 3BaHMYHUM JOKYMeHTHMa 13 067macTyt 06pasoBama 11 BaciuTama y Perry6muuu Cpouju
ymnoTpe6/baBa TEpMUH NPOjeKmMHA HACMABA, Ay TOPU OBOT TEKCTA CY Ce OIPefe/IIN 3 Ibero-
BO Kopuiheme.
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IOCeOHY MaXKiby Tpebaso IMOCBeTUTH 1 IIPYIMEH) CaBPEMEHUX TeXHOJIOTHja M pas-
BMjamby yUEHNYKE ayTOHOMMUjE U IbUXOBE capajibe.

Booehe numarve (eHr. driving question) je nuTame WIN 3afaTak IpoOIEeMCKOT
THUIIA Ha KOje y4eHuIy Tpeba Ja ofiroBope IUIAHMpPambeM ¥ CIpoBohemeM Ofrosa-
pajyher 3ajenHmuxor mncrpakmpama. Hasusa ce Bogehum jep mma ynory monasHe
OCHOBe 32 Jla/be OpraHN30Balbe MpojeKTHMX akTuBHOCTU (Blumenfeld et al., 1991)
Y BOIM Y4YeHVKe KpO3 IPOILleC yCBajama M pasyMeBama K/bYYHUX HAyYHUX MOjMO-
Ba, /M ¥ pa3BUjama BEIITMHA HEONXOIHNUX 3a )XMBOT y 21. Beky (Bender, 2020). C
00631pOM Ha TO Jja Ce BEe/IMKOM Opojy HaCTaBHUX aKTMBHOCTM IIPUrOBapa fia Cy Hea-
YTeHTIYHe, 3aCHOBaHe Ha allCTPAKTHMM II0jMOBUMA 1 HEOATOBapajyhum mpumepu-
Ma, Te UMIUIMLIATHO OrpaHndyeHe MIKOJICKOM KynTypoM (Brown, Collins & Duguid,
1989), Bogeha nuTama MMajy U yIOTy jeHOT OJ BXXHMX MeXaHM3aMa 3a yBoheme
ayTeHTMYHMX IIPOjeKTHNUX 3a/jaTaka y Hacrasy. [loy ayreHTnuHomhy ce mogpasyme-
Ba 3ajlaBambe pas/IMUNTUX IMTamba 1 3a/laTaka IIPO6IeMCKOT TUIIA, KOjI CY M3a30BHI,
3aHMM/bUBY ¥ 3HAYajHU 32 YUEHUKe, jep ce 6aBe CTBApPHMM IpobIeMyMa U3 Hemo-
CPeHOT KMBOTHOT OKpYy>kemwa. Hamme, o pemrema je moryhe mohu Ha pasmmunte
HaylMHe, 1300pOM Pa3IMYNTHX IIPOjeKTHUX aKTUBHOCTY; pelliere IpobieMa je Mo-
ryhe meMoHcTpupaTy, a y TOKy IIpolieca pelraBarma IpobaemMa mocroju MmoryhHoct
capagme ca gpyruma (Blumenfeld, Marx, Patrick & Krajcik, 1998). Kana ce Bogehe
nurTame Je(UHUTUBHO YTBPAY, IIPYUCTYIIA Ce U3PAMIU IIPOjeKTa.

TemerpHa uspada npojexma, Koja mofgpasyMeBa OCMUIIbaBabe MICTPAKIBaba
U IJIaHMpame uctpaxusBadkux mnponenypa (Krajcik et al., 1998), jecte k/pydHa ak-
TUBHOCT II0 KOjOj je 0Baj MOJie/l HacTaBe ¥ 10010 Ha3!B, 1 10 YeMy ce, IIpeMa CXBa-
tamuMa nojepuHux ayropa (Chen & Yang, 2019), pasnukyje of APYTrUX CPOJHUX
Mofiena. YueHuIy Tpeba fa ofryde ImTa he mpepyseTu Kako Ou CIpoOBeIy MCTpa-
JKVBame 1 ofroBopmnnu Ha Bogehe nurame (Bender, 2020) u ga fo6po objacHe Koje
nopaTKe Tpeba fja MpuKyIie, Kako he To jja ypazie, Koja uM je onpema morpebHa, Koja
he 6uTn 3agyxema 4IaHOBa IPOjeKTHOT TMMa, Kako he ce ucmmanupaTu BpemMe U
cmano (Ristanovié, 2019).

[1o6po ocMMIIUBEH 1 HAIIMCAH MTPOjeKaT HeOIXO/aH je YCIoB 3a cnefehn kopak
- cnposoherve ucmpaxusarea. VIcTpaxxuparme MojpasyMeBa IPUKYIUbakbe MolaTaka
Y TIPeJICTaB/ba aKTYBHOCT KOjOM YYEeHVIIM CTUYY 3Hama OMTHA 3a OATOBOP Ha Boziehe
nurtame. OBaj mpotec je ABojak 1 obyxsara Moperne 6ubanoreuxor (Polman, 1998)
win uaunyjaaHor (Bender, 2020) u emnmpujckor mcrpaxkusamwa. brbamoredxo
UCTpaXKVBamwe je Ipolec ToMaXema 40 oCHOBHMX MHpopMaruja o Temu (Polman,
1998) y KojeM ce y4eHMIIM IIPeTParoM LITAMIIAHUX WM e/IEKTPOHCKIX M3BOPa YIIO-
3Hajy ca cagpxajuma Teme. Ceyu eMIMPUjCKO UCTpaKMBambe TOKOM KOjer ce Io-
cMaTpajy oxpebeHe mojase u mpoliecu Ha TepeHy, Hajuenrhe BaH IIKOJIe, CIIPOBOJiE
eKCIIepUMEHTH U CIMYHO. [JoOVjeHy ofaIy ce aHAM3UPajy, U3/1Bajajy ce OHY KOju
Cy CYLITMHCKY 3HAa4ajHM 3a OATOBOP Ha Bofiehe muTame, pOpMYINIIy ce 3aK/bydLy I
ozpebyjy HauMHY pefcTaB/baba pe3y/iTaTa MCTPaKIBaba.
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IIpedcmasmarve pesynmama JO KOjUX Cy YYEHULM JOLUUIM TOKOM pajia Ha
IIPOjeKTY YVMHM jOIII jefIHy eCeHIMjaTHy KOMIIOHEHTY IIpojeKTHe HacTaBe (Blumenfeld
et al., 1991). PesynraTn mpojekTa ce 4ecTo Ha3MBajy apTedakTuMa U yIoTpeboM
OBOT TepMJHA, KAPAaKTEPUCTIYHOT IIpe CBera 3a apXeoJIorujy, HaI/lallaBa ce Ja pe-
3y/nTaT Mopa fia Oyjie KOHKpeTaH, ONUIUBMB IIPOAYKT. Y 3aBUCHOCTM Off KapakTepa
IpOjeKTa U y3pacTa ¥ OCIoco6/beHOCTY YYeHNKa, AMjallasoH apTedakara ce MoXKe
KpeTaTy Off MICAHMX pafoBa (pasmuunTe BPCTe M3BelITaja), KOMOMHaLje Bepbar-
HMX J BU3Ye/HVX HauMHA IpecTaB/bara MH(opMalyja (Ha IpyuMep, IOCTep WIN
Power Point mpe3eHTaryje i HOBUHCKY YWIAHIIN), ay/iU0, BUYETTHNX, ayANO-BI-
3ye/THMX U MYy/ITMMeJVjaHNX 3amuca (Ha IpuMep, TOHCKYU 3allMCH, BUAEO-CHUMIN
WM Be0-CajTOBM), IPOCTOPHUX aHanoruja (Ha mpyMep, MakeTe VI MOJE/N), O
YMETHMYKIX PajioBa, peficTaBa U cm4HO. CacTaBHU Jieo OBe aKTUBHOCTY YMHM U
pedrnekcuja, yrBphuBame y KOM CTeIeHy je ofroBopeHoO Ha Bojehe murame, Kpu-
TUYKA aHa/IM3a [PeiCTaB/baHNX apTedakaTa ¥ pa3MeHa UCKyCTaBa CTeYeHNX TOKOM
paza Ha IPOjeKTy.

Kapa ce roBopu o ynompebu mexuonozuje, Tpeba ncrahu ja je passoj Mmogep-
HIX TeXHOsoryuja kpajem 20. Beka 1 y 21. BeKy yTULja0o Ha JUIUTaIN3aALN]y pasIndm-
TUX JIPYLITBEHUX cepa 1 cMambere MOTYhHOCTY QYHKIMOHNCamba M0jeuHIIa 6e3
nocefioBama ofropapajyhux gururamHnx xommnereHyja. OBakBo CTame, IIOCeOHO
YMIEHNIIA 1A MJTafIV OAPACTAjy Y AUTUTATHOM TeXHOIOUIKOM OKPYXKelbYy, HEYyMUTHO
ce ofjpakaBa 11 Ha 0OPa30OBHU CUCTEM Y KOjeM ce CTUIIalbe Y pasBUjarbe AUIUTATHE
KOMIIETEHIIMje CMaTpa jeJHUM Off MMIIEPAaTHBa. Y CKIa[y ca TUM, Y aKTYe/THUM IIPK-
CTYIIMIMA TEOPUjU U MPAKCU NPOjeKTHE HACTAaBe 3HA4YajHA MTaXKiba Ce IOK/Iamba yIlo-
Tpebu TexXHOJIOIMja Koje Mory na obesbene edpukacHo yuewe (Ristanovi¢ i Bandur,
2020). I'mobanHo [OCTymHA TeXHOMONIKA JocTUrHyha Koja cy Ommcka ydyeHMIMMa
MIMajy BUIIECTPYKY IPMMEHY TOKOM pajia Ha IpojekTuMa 1 omoryhasajy 6p3o fjo-
JTaKerbe IO HEeOIIXOJHMX NHPOpMaIlNja, pelllaBambe CUMY/IMPAHUX IIPOOTeMCKUX CH-
Tyalyja, BUPTye/IHe TIoceTe offpeheHnM MHCTUTYIMjaMa UiIn Ipefenuma, KOMyHM)-
KallJjy Y peaTHOM BPeMeHY ca IIPOCTOPHO Yja/beHVM Y4eHMI[MMa, HaCTaBHUIVIMA
VIV CTPYYHbAlVIMa, CTBapakbe Y IIPe3eHTOBAbe PA3IMINTIX cafpikaja 1 apredakara
u cmaHo (Bender, 2020; Kolb, 2019; Krajcik & Czerniak, 2008). Iako ce mpojexTHa
HacTaBa NO/Ip)KaHA NUTUTAJIHMM TEXHOJIOTMjaMa VM OHJIajH OKPYXXEIheM Y pasBuje-
HUM 3eM/baMa CIipoBoau Beh 1Be mereHuje, MHOTe off HabpojaHUX MOryhHOCTH Cy
ce TIOKa3ajie HEOIIXOJHMM Yy U3MEHEeHNM yC/IOBUMa U3BOhera HacTaBe TeK IoYeT-
koM maHfiemuje Bupyca COVID-19. Iloacrakuyro je kopuinhemwe Buille XuOpua-
HJX MOJle/la HacTaBe, Kao IITO Cy OHJIAjH IpojekTHa HactaBa (eHr. OPBL - online
project-based learning; Thomas & MacGregor, 2005), IpojeKTHa HacTaBa y M30Kpe-
HyTOj yunouuiu (eur. PBL-FC - project-based learning in flipped classroom; Chua
& Islam, 2021) wm npojektHa MemoBuTa Hacrasa (PBBL - project-based blended
learning; Tong, Kinshuk & Xuefeng, 2020).
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Kako yHanpenutn aymonomujy yuenuxa u nopcrahu capanmwy nsmebhy pasmm-
YUTHX aKTepa HACTABHOT IIpolieca, HeKa Cy Off LIeHTPa/lIHUX IIUTalba y IPOoyYaBarby-
Ma o6pasosHoBactuTHOT paja (Havelka, 2000; Sevkusi¢ i Stankovi¢, 2012). Kapa je y
INTaby ayTOHOMMjA YYEHMKA, OHA Ce Y IIPOjeKTHOj HaCTaBy TyMadM Kao I7Iac U U3-
6op yuennka (Bender, 2020) — moryhHOCT #a ofIy4yjy o pasmuunTiM eleMeHTMa
IIPOjeKTHOT paia, a CTEIIeH YYeHNYKe ayTOHOMMUje TI0jeAVIHU ayTOPU KOPUCTE U Kao
KpuTepujyM 3a Knacudukanujy npojexara (de Graaff & Kolmos, 2007). AyroHomuja
HajBehVIM e/IoM 3aBMCH Off ICKYCTBA M y3pacTa yYeHNUKa 1 lbeH HMBO ce kpehe of
orpanmyeHor yyenrha ydeHnka y popmynncamy TeMe 1 Bofeher nmurama npojexra
WV 1360pa IpyIa, 0 MOTIYHO CAMOCTATHOT OCMUIIbaBakba Ie/IOKYITHOT ITPOjeKTa.
Y NpojekTHOj HacTaBy, y OHOCY Ha TpaJMLIMIOHATIHY HACTaBy, YJIIOre HaCTaBHMKA 1
y4eHMKa ce Membajy, I1a ce Off HACTaBHMKA OYeKyje Jja yYeHULMMa Ipyxe momoh u
HOIPLIKY Y Kpepamy OKpYXemba 3a ydeme y KojeM he ce 3Hamwa usrpabusaru mro
caMOCTa/nHuje, WK y capanmu ca gpyruM ydyennunma (Darling-Hammond et al.,
2008). C 063upom Ha TO fia TPOjeKTHA HAcTaBa [OYNMBA HA COLMOKOHCTPYKTVBMI-
CTMYKOj Te€3U Jja COLMja/IHa, a HAPOYNTO BpIIbadyKa MHTEPAKLIMja IMa BeOMa BaXKHY
ynory y mnpotuecy ydemwa (Schunk, 2004), pag Ha npojekTuMa ce 00MYHO U3BOIM Y
mamum rpynama (Chen & Yang, 2019). YueHuun ce mopcTndy fa 3ajefHIYKY [JOTa3e
Iio pellersa Bofieher murama, 41Me ce pa3Bujajy capafiHMUKO IOHAIIAbe, KPUTUIKO
MIIUbeRe U BemTrHe KomyHukanuje (Krajcik & Czerniak, 2008).

Omnucane eTarne U KapakTepUCTUKe IPOjeKTHe HAcTaBe YKa3dyjy Ha IOCTOjambe
ofipeheHNx 3HaUajHUX pas/IMKa y OJHOCY Ha TpafuLMOHaIHy HactaBy. C 0631pom
Ha TO Ja HactaBHuIY y CpOuju HeMajy ZOBOJBHO, IIPe CBera, IIPaKTUYHOT MCKYCTBa
Y Pajy ca OBMM MOJIE/IOM, OUeKMBAHO je fia he ce 1ojaBUTH HU3 OCET/bUBYX INTaMbA,
QI ¥ pa3INMIUTUX IpobIeMa TOKOM merose puMene. Hanwme, y Cpbuju je mpojext-
Ha HacTaBa IIOCTaJIa 3aCTYIUbEHNja TEK Y CKOPUje BpEME, A TAKBO CTAIbE je pe3ynTaT
pedopMe 06pa3oBarma Koja IPOMOBMIIIE MHTETPUCAHY IIPUCTYII Y€y 1 IOyYaBalby,
OPMjeHTVICaH Ha pasBMjarbe KOMIIeTEHIMja M OCTBapyBambe 1cxofia. Y pepopmuca-
HUM ITAHOBMMA U NIPOrPaMyMa HacTaBe U y4dera 33 OCHOBHE LIKOJIe IIPOjeKTHA Ha-
craBa je medmHICaHa Kao obaBe3aH HAuMH pajia Koju Tpeba Jja IOCIY>KH 3a CTULIabe
U pasBujambe (QYHKLMOHANHUjUX 3HaWa U MeDynpenMeTHMX KOMIIeTEHIMja KOJ
y4eHMKa, ¥ HheHa IpYMeHa ce IoCTaB/ba Kao (opmannu 3axteB (Program nastave
i uCenja za I razred osnovnog obrazovanja i vaspitanja, 2018). Takobe, ox mkoncke
2018/2019. roguHe rMMHasuje cy gobwie Hoy II1aH u mporpam HacTaBe U y4ema,
110 KOM je yBefieHO 13 m3bopHux mporpama MebynpenMeTHor kapakrepa, a 4uja je
peanusanyja 3saMMUIUbeHa IyTeM npojekTHe HactaBe (Pravilnik o planu i programu
nastave i u¢enja za gimnaziju, 2020). IlITo ce Haie 3eM/be THYe, P/ TOPILIKE VM-
IJIeMeHTalVji IpojekTHe HactaBe Y CpOuju pasBujeHe cy oOykKe, IPUPYYHULIN U
npyru nomohuu marepujamu. Cygehu o noganyma 3aBoja 3a yHanpehusamwe 060-
pasoBama 1 BaCluTama, y mepuony ox 2018. no 2020. rognHe Kpo3 HaBefjeHe 00yKe
npouuio je oko 55.000 nonasuuka (Peri¢, Malini¢ & Devi¢, 2021). [Iutame kBannte-
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Ta TUX 00YKa 0CTaje OTBOPEHO 3a HeKa Oyzyha ncTpakmBama. V3y3eTHO je BaXXKHO Jja
HaCTaBHMIV pasyMejy IITa je IPOjeKTHA HACTaBa, KaKO ce€ KOPVICTH, a/li U 3allTO U Y
KOjUM CrTy4ajeBMMa je meHa npumena ycrernHa (Condliffe et al., 2017), ogHocHo fa
OyZy CUTYPHU J1a je IeHa YCIIeIHOCT ¥ Hay4yHo foKasaHa (Bender, 2020).

Y nureparypu ce Moxe nmpoHahy pyindan 6poj MojefHAYHIX eMIMPYjCKIX
cTyzuja, kao u Behu 6poj mpernefHux pajosa, Koji yKasyjy Ha MOSUTUBHY Be3y 13-
Melb)y mpojekTHe HacTaBe U MCXOJa yuera, amu U NAeHTU(UKYjy 13a30Be ca Kojuma
ce cycpehy yuenniu u HactaBHuim (Balemen & Ozer Keskin, 2018; Bender, 2020;
Bradley-Levine & Mosier, 2014; Chen & Yang, 2019; Condliffe et al., 2017; Hasni et
al., 2016; Holm, 2011; Kokotsaki, Menzies & Wiggins, 2016; Legget & Harrington,
2021; Thomas, 2000). Pe3yntaty pasnmmunTix MCTpaXKMBamba ce MOTY CYMUPATH Y
HEKOJIMKO TayaKa.

1) Hajsehu 6poj ucrpakuBama o IPOjeKTHOj HaCTaBM O6aBMU ce MUTameM aKa-
nemckux nocrurnyha. Crynuje o ogHocy nsmelyy npojexTHe HacTaBe 1 aka-
[eMCKMX ITOCTUTHYha y4eHKa HaiMaIyjy 6poj MCTpaKMBavKIX CTYAUja Koje
UCTINTY]y edeKTe IIpojeKTHe HacTaBe Ha HeKe Apyre ucxofe yuema (Condliffe
et al., 2017). Ilpema TM Hajmasuma, IPOjeKTHOM HACTaBOM ce yHampebyjy
aKajieMCKa IIOCTUIHyha y4eHMKa, KOTHUTUBHE BEeLITHHEe BUIIEr HUBOA, KO
¥ CIIOCOOHOCT y4eHMKa fla 3Hama NpyMeHe Y HoBUM cutyaunjama (Thomas,
2000). VizenTndmkoBaH je MOUTHBAH YTHUIIAj HA Pa3BOj KOTHUTUBHUX CIIO-
COOHOCTM ¥ aHTI)KOBalbe YYeHNKA KOjU MMajy HIDKa aKaJeMcKa IOCTUT-
uyha (Bender, 2020), HeOBO/bHO IIPETXOLHO 3HaIe U IPOCEYHE U HICKE
BepOaiHe CIOCOOHOCTY, Kao U Ha y4eHMKe KOji Cy Ha IIOYeTKY ITOKa3/UBa/IN
MamJ HIBO MHTEpecoBama 3a IojenHe HacTaBHe rpenMere (Bradley-Levine
& Mosier, 2014). YyeHnuu y 4mjuM je ofie/berbuMa IpYMelbeHa IPOojeKTHa
HacTaBa OCTBapyjy 6o/ba mocturHyha Ha TecTOBMMa 3Hamba Off BpIIMbaKa
ca KojuMa ce pajy IyTeM TpagMIMOHAaTHO KoHUunupaHe HactaBe (Holm,
2011), a TOo ce HApOYUTO MOKa3yje Kajia Cy y NUTaby IpoLefypaTHa 3Hamba
(Ristanovi¢, 2019). IIITo ce TpajHOCTM 3HaMA THUYe, CAfipP>Kaju HAyYEHU TO-
KOM pajia Ha IIPOjeKTUMa OCTajy fy>ke ynamheHM Hero Kajja ce ycBajajy pe-
nentuBHUM 1yteM (Bender, 2020).

2) IIpojexTHa HacTaBa ce IIOKasyje YCIIEIIHOM Y CaB/IafiaBamby PasIMuuTUX
IpeAMeTHUX AVMCUMIUINHA. KA0 IITO Cy IpeAMeT! U3 MPUPOLHNX U TeXHUY-
KX HayKa, MaTeMaTMKa, alu U ucropuja u ekonomuja (Bender, 2020; Krajcik
& Czerniak, 2008).

3) OBaj Mopen HacTaBe IMO3UTUBHO yTIMYe HA Pa3BOj KPUTMYKOT MUIUbEHbA —
YIEHMIM Cy 3HaTHO YHAIpPeAWIM BELITVHE KPUTUYKOT MUIUbEHa IOIYT
CMHTe3e, IIpolieBama, npeasuhama u npomnibama (Bradley-Levine &
Mosier, 2014). ITopep, Tora, cMaTpa ce fa je METOJONIOIMja yieha 3aCHOBaHa
Ha IIPOjeKTy KOPUCHA y JOMEHY pa3BOja eMOLVIOHATHUX, IICUXOMOTOPHIX
Yl ICTP@XVBAYKMX BEIITUHA, IIOACTIYE CAMOIIOY3/labe YYeHNKa U MOTHBA-
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I[Ujy 32 y4uere, CAaMOMHUIINjaTVBHOCT, O[TOBOPHOCT M Capafiiby ca APYIUM
YY4EeHMIIIMA KPO3 33jeJHNYKe aKTMBHOCTU (Baran, Maskan & Yasar, 2018;
Bender, 2020; Chen & Yang, 2019; Holm, 2011; Ristanovi¢, 2016; Ristanovic¢,
2018).

ITpojexTHa HacTaBa y 21. BeKy yBe/nuKo fob1ja Ha 3Ha4ajy Kaja je obpasoBHa IpaKca
y mutamy. MebyTum, To He MOpa HY>KHO 3HaUUTH U eMIIMPYjCKU JOKa3aH (IO3UTHU-
BaH) e(peKaT IIpojeKTHe HacTaBe Ha akajgeMcko nocturayhe. Livb oBor papga jecre a
ce TIPOBepU Jja M MOCTOj! OIIITH U POOYCTaH eMIMPUCjKM Ha/a3 Koju 61 uiao y
IPIIOT IIOCTOjama edeKTa MpojeKTHe HacTaBe Ha aKafleMCKO IOCTUTHYhe yueHmKa
(y nopebemy ca Tpapuionanuum o6mmnyuMa HacTase). Y Besu ¢ TUM, GopMy/IncaHa
je U I/lTaBHAa UCTpa’KMBa4YKa XUIIOTE3a KOja C€ TeCTUpa y OKBUPY OBOI' CMHTETUYKOT
UCTpaXMBama:

 H_: Ilocroju edexat mpojeKTHe HACTaBe Ha aKaeMCKO MocTurHyhe ydenmka

PasnIMYINTUX y3pacTa, OJHOCHO YI€HIKA Ppa3/IMYNTUX HMBOA IIIKOJIOBaba.

Meby pagoBuMa 4uju je Wb YCMepeH Ha CHHTe3y Hajlasa IPYMapHMUX MCTPaKU-
Bamba Koja ce 6aBe eeKTOM IIPOjeKTHe HacTaBe Ha aKafeMcKo rnmocturuyhe (ogHoc-
HO BUXOBOM IoBe3aHolhy), nsasaja ce onaj Yena u Janra (Chen & Yang, 2019),
KOju yTBpDYjy /1a ITpojeKTHa HacTaBa 1IMa yMEPeH! [J0 BICOKY ITO3UTVBAH edeKar Ha
aKajieMCKO TocTurHyhe ydenuka y mopebermy ca TpaauumoHarHoM HacTaBoM (d, =
0,71). OBu ayTopu cy nopepsui edeKTe IpojeKTHe HacTaBe ca epeKTMa TPaguILo-
Ha/IHMX 00/IMKa HacTaBe Ha akajieMcKa rocturayha ydennka. Uen u Janr cy Ha Behem
Opojy ImpUMapHUX CTyAMja YCTAaHOBWIM [ja Y/IOTY Mojeparopa usMmelhy mpojextHe
HacTaBe ¥ aKafleMCKOr IocTurHyha Mory mmaTy BpCTa IpajiuBa, JIOKaluja LIKOJIe,
BpeMe rocBeheHo pojekTHOj HacTaBy U Kopuithere caBpeMeHNX TEXHOJIOTja, JOK
MofiepaTopcKu eheKTH M30CTajy Kajia Cy y IUTakby BeIMYMHA Ofie/berba Koja pasie 1o
MOJIe/ly IpOojeKTHe HacTaBe U (pasa 0OpasOBHOT LVIK/IyCca y KOjoj Ce YIeHMIV Halase
(Chen & Yang, 2019).

B METOOOJ10THUIA

Ilompaea 3a npumapHum U360pUMAa U Kpumepujymu
nodobHoCmuU cmyouja

[Iperpara mpuMapHNX N3BOPa BpIleHa je mereMm6Opa 2020. rofgyHe, HajIpe Ha eHITIe-
CKOM, a TIOTOM ¥ Ha CPIICKOM je3MKy (Maja NCTpaKuBama Ha CIIPCKOM je3VKy Huje
Omro y KoHauHOj 6asu mopaTaka). CTparernja mperpare IOfpasyMeBaja je CHUCTe-
MAaTCKy IIOTpary 3a IpMMapHUM CTyAMjaMa, IIPeBacXOJHO IOMONy aKkaileMCKOr Ipe-
tpaxuBayda Google Scholar (1o npenopyun Yena u Janra, a 360r IOTEHIjaTHOT U30-
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CTaB/baba MOAOOHNX CTyZUja YC/Ief IpeTpare MojeANHAYHIX MCTPAXKMBAYKIX 6a3a;
Chen & Yang, 2019), y3 npetrpaxusate 6ase Educational Resources and Information
Center (ERIC), kao goryHCKor n3Bopa nHdopMmanmja u Hajsehe ncrpaxkmupauke 6ase
u3 obmactu obpasoBama. VcrocraBuhe ce na je Hajpehu 6poj ncTpakmBama 1mpo-
Haben y ERIC 6a3u, anu u Ha Google Scholar nperpaxuBauy. Kopuirhene cy cnenehe
¢ase npertpare:

»project based learning” academic OR educational OR school achievement
OR performance OR success

OIHOCHO, ITPY IPeTPa’KMBaby Ha CPIICKOM je3MKY:

»projektna nastava” OR ,,projektno ucenje” akademsko OR obrazovno
OR skolsko postignuée OR uspeh

To sHaum ma cy xbyuHe peun (OgHOCHO KoMOMHaumje peum) 6wne: (1) project
based learning, ogHOCHO projektna nastava wm projektno ucenje; (2) academic
umu educational wnu school, ogaocuo akademsko wnu obrazovno unu skolsko; (3)
achievement i performance iy success, OFHOCHO postignuce v uspeh. OBax-
Ba CTpaTeruja mperpare ogabpaHa je 300T pe/laTBHO jeJHAKe 3aCTYI/BEHOCTY CBUX
HaBeJJeHNX TePMMHA U IVMXOBUX KOMOMHAIVja y CaBpeMeHOj 00pa3soBHO-IICUXO-
JIOLIKOj /IuTepatypu. JJOrOBOpeHO je Jja KpUTepujyM IIpecTaHKa Jajbe IIpeTpare
IpeJCTaB/bajy TPM Y3aCTOIIHE CTpaHMIe 6e3 pe/IeBaHTHIUX Pe3y/ITaTa Ha IIpeTpaKu-
Bauy Google Scholar, ogrocHo y 6asu ERIC.

OBoM MeraaHanmaoM obOyxsaheHa Cy pelieH3MpaHa IPUMapHa UCTPAXKMBarbha
objaB/beHa y HayYHUM 4aconucyuma (off Kojux cy Heku mHpekcupann Ha SCImago
JINCTH) U KOju cy objaBbeHn of janyapa 2000. rogune o meuem6bpa 2020. roguHe.
YrBpbenn cy cnepehu kpurepujymu nopobHocTr ucTpakusama: (1) ykpydeHe cy
CTyAMje YUji Cy Y30paK YMHIIN YYEHUIM CBUX y3pacTa U 0Opa3soOBHUX HMBOA, Oe3
0631pa Ha BUXOB IOJI, pacy U Apyre geMorpadcke KapakTepucTuke; (2) mogo6HuM
Cy CMaTpaHa caMO OHa MCTPaXMBamba y KOjuMa Cy yrnopehusanu epektu mpojeKkTHe
HacTaBe M TPAAMIMOHATTHOT IIPYUCTYIIA Ha aKaJleMCKO ITOCTUTHyhe y4eHMKa mocpep-
CTBOM €KCIEePMMEHTATHOT WM KBa3MeKCIePUMEHTATHOT MCTPAXKMBAYKOT IIPUCTY-
1a; (3) y MeTaaHaIM3Yy Cy yK/bydeHe CTyAMje Koje IOoCeAyjy npenusHe nHdopMarnyje
0 BEe/INMYMHY Y30PKa, OJHOCHO TpyIia, Kao U ofroBapajyhe craTucTiike mokasaresbe
Koje je Moryhe melyco6HO KOHBEpTOBATM 11O HOTPEOM — t-CTATUCTULMN, F-CTaTUCTH-
M, X*-CTaTUCTHULY, apUTMeTIYKe CPefiuHe M CTaHflapfiHe JieBUjalyje, Kao M MaJIu
0poj APYrUX KOMIIATMOW/IHUX ITOKa3aTe/ba BemunHe edekTa; (4) mogo6HuM Mepama
aKajleMCKor nocturHyha cMaTpase cy IpoceyHa OljeHa I eHM iepuBaty (I1oKasa-
Te/bU aKaJeMCKOT IIOCTUTHYha Koju ce M3padyHaBajy Ha OCHOBY IIPOCEYHE OLieHe),
Kao ¥ yCIleX OCTBapeH Ha TeCTOBMMa IOCTUrHyha, 6110 CTaHJapAM30BaHUM VI
KpenpaHuM ofi cTpaHe ucrpaxusada. Ha Cmiy 1 mpyukasaHo je Kako je peffyKoBaH
Opoj cTyaMja TOKOM IIpolleca MeTaaHaIn3e.
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Crymuje mal)erne Google

Scholar u ERIC Crymuje Haljene y
OpeTparoM JAPYTHM H3BOPHMA
n="T58 n=>0

v '

Bpoj cTymija HakOH YKIOHBEHHAX Ty ILTHKATA

n="707

v

CTymije KOX KOjHX Cy
AHAIH3HPAHH HACIOB, allCTPAKT
H KbYUHE Peun

n=707

v

Cryapje aHATH3HPAHE y HEIMHE

n=24 Cryamje y KojHMa He MOCTOje
PeIEBAaHTHH CTATHCTHUKH
TOKA3ATE/bH H/HIH AyTOPH HHCY

i OATOBOPHIH Ha YIHTE ¥ BE3H ca
peIeBAHTHHM CTATHCTHUKHM
‘ TIOKA3ATE/EHMA
Crymeje yRBYUEHE ¥
MeTaaHaTH3Y n==6
n=18

Cnuka 1: Pegykumja 6poja cTyA1j TOKOM IIpoIieca MeTaaHalIn3se

IlITo ce mpoceuHMX OljeHa TUYe, y 003Up Cy y3eTe 3BaHMYHe MHPOPMaIje O Mpo-
CeYHOj OIleHM KOje CY MCTPaXMBAUM IPey3UMaN U3 PA3INIUTIX MHCTUTYLIMOHAI-
HMX 6asa IojaTaka, Kao ¥ caMOMCKasy (eHT. self-reports) MCIMTaHMKA O HJXOBO]
IPOCEYHOj OLleHN. Y MeTaaHa/IN3y HICY YK/bydeHe CTyAuje y KojuMa cy KopuurheHe
pasHe CyOjeKTHBHe Mepe akafleMCKOT nocturuyha, koje cy cBe BHIIe IPUCYTHE Y JC-
TpaXXMBamUMa 13 00/1acTy 006pa3oBama.

Kop cBux pajmoBa Hajpe Cy HeTa/bHO aHAIM3MPAHU HAC/IOB, KJby4HE pedy U
ancrpakT. OHM paloBU Koju 61 ce Ha OCHOBY OBe IIpe/IMIMIHapHe aHajIM3e TOKa3ajn
IOAO0OHMM U KOju Cy OVIM JOCTYITHM, OVJIV Cy aHA/IM3MPAHY Y Lie/IMHU. YKOJIMKO je
Ha OCHOBY HAC/IOBA, K/BYYHUX Pedy M allCTpaKTa OM/I0 OYMITIEHO fia je KOHKpeTaH
paj Herop00aH 3a MoTpebe AaTe MeTaaHaIM3e, paj fa/be HUje pasMaTpaH. Y KO-
KO Ce paji Ha OCHOBY OBOT IIPBOT IIperjiefjalba YKIAIao y TeMy MeTaaHajm3e, O1Bao
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je omabpaH 1 KacHuje ce IPUCTYIIAI0 aHAIN3Y LIeJIOBUTOT TeKCTa paja. Kaja ce Ha
OCHOBY IIPBOT YBIJA y alICTPAKT pajia Huje Morao cTehu moTmyHu yTucak o Tome ia
JIN je paji IPUKJIaJaH 3a MeTaaHa/IM3y VIV He, IPUCTYIIA/TIO Ce aHA/IM3MU TeKCTa Y Iie-
JIOCTV VI HAKOH TOT'a Ce JJOHOCU/IA OJ/TyKa O MOOOHOCTY IIPMMAPHOT MICTPaKUBaba.
PafioBM KOZ KOjUX Cce M HAKOH YBHUJA Y LIJIOBUT TEKCT HMje 6e3 HeJoyMuIia MOIyia
OLIEHUTH TOfJOOHOCT OCTaB/bEHU Cy 3a IIOHOBHY aHA/IN3y HAKOH pa3MaTparmba Ipeo-
CTa/IMX pajioBa.

Haskanocr, 360r mpemanor KoHa4HOT 6poja mogobHux cryauja (n = 18), y oBom
pajly UCIIMTMBAH je ommTy edeKaT MpojeKTHe HacTaBe Ha aKajleMCKo mocTturHyhe,
Oe3 3amaxkera y MofiepaTopcke edekre ¥ OFHOCe PasHMX APYruX Bapujabmm (Ha
IpUMep, COLMOEKOHOCMKH CTaTyC, BeIMYMHA IPYIIa, MO/, TEXHOJIOIIKA caTyparyja
¥ MHOTe JIpyTe), LITO CBAKaKO 3aBpehyje moceOHy maxkiby 1 3aceOHa MCTPa>KMBarba 1
IITO jecTe BeIMKO OTPaHNYCHE OBe MeTaaHa/Iu3e.

Takobe, 6MTHO je HaTOMEeHYTM fIa Ce y 0BOj MeTaaHa/IN3Y IOJIa3) Off IIPETIIO-
CTaBKe O Mofeny BapujabunHux edexara (eHr. random effects model; Borenstein,
Hedges, Higgins & Rothstein, 2019). Pasnor Tome je, npe cBera, mrto KopuiheHe
Be/IMuuHe edekarta motndy u3 Mehyco6HO He3aBUCHUX NPUMAPHUX CTyAMja KOje Cy
CIIPOBE/IM HE3aBUCHU VICTPaXKMBAYM, IITO CBAKaKO He Mfie Y NPWIOT QYHKIMOHAI-
HOj eKBMBJIEHTHOCTY CTYAMja YK/bYU4eHMX y MeTaaHanusy. Vcnmranuiy y ¢yHk-
IIVIOHA/IHO Pa3/IMYNTUM IPUMapHUM CTyAMjaMa (ca pasIn4uTyM MOITy/Ialujama Juc-
MMTaHMKA, BapMjaOVTHOM METOJO/IOLIKOM IIOCTaBKOM, KOja CIIPOBOJIEe Pa3ININTH
VICTPa>KMBAYM U TaKO Jaj/be) HATTA3MIN Cy Ce y PasIMIUTUM YCTIOBMMA, Te OU IpeT-
IIOCTaBKa O MPUCYCTBY PuKcHOT edekra (eHTr. fixed effect model; Borenstein et al.,
2019) y pasnuuuTuM CTyAMjaMa OCTajaa HENOTKpeIbeHa. [la/be, mpyMapHa MUCTpa-
JKVBama Koja ce 6aBe edpeKTuMa IpojeKTHe HacTaBe Ha aKafleMCKo nocturuyhe cy, y
THOIIely OllepaliOHa/M3alyje caMe IIPOjeKTHe HacTaBe M aKaJleMCKOT IIOCTUrHyha,
y TOj Mepy XeTeporeHa ia TyMaueme 13 IepCleKTBe Mojena GUKCHOT edeKkTa He
O mpeycTaB/baIo MPUKIAAHY cTpaTeryjy. Ta usyseTHa XeTePOreHOCT jecTe 1 jefjaH
Off pasjiora 360T KOT je Ofi TO/IMKOT Opoja pa3MOTPEHNX IIPUMAPHMX UCTPAKMBaba
3a puHanHy aHanu3y ofabpaHo je cera 18 cryauja. [lakie, Hanmasy ce Ha Hajpas/u-
4nTja Moryha Tymaderma Kako IIpOjeKTHe HacTaBe, TAKO 1 aKaJleMCKOT octurHyha,
IITO METaaHAIMTUYKYU ITOJYXBAT Ca OBOM TEMAaTUMKOM YVHMU M3Y3€THO 3aXTEBHVM.
Ha kpajy, um/p oBe MeTaaHa/M3e jecTe TeHepaan3alja Hajgasa Koja ce OJJHOCU Ha
pasmuuuTe MOIyanuje, ITOo Takohe uze y mpuaor ogabupy Mojena BapujabMIHNX
edekara. Y pesynraTuma oBe MeTaaHamu3e IpukasaheMo rmokasaTesbe KOju ce Of-
HOCe 1 Ha MOfiesT BapujabunHux edekara 1 Ha Mogien pukcHor edekra, Kako Ou 4nm-
TAOILMIMa KOjy BIIIIe HAaTMbY Ka 1300py Mofena pukcHOr edekra (Kao IITO TO YMHE
Yewn u Jaur; Chen & Yang, 2019) ocraBunu ofroapajyhe mojgatke Ha pacnonaramy.
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Kooupare u 06pada nodamaka

Kopupamwe u o6paja nogaraka spiuenn cy nomohy nporpama LibreOffice Calc (v. 7)
u Comprehensive Meta Analysis (CMA v. 3; xopuiheHa je mpo6Ha Bepsuja). Bemu-
4UHa y30pKa, OHOCHO TPYIIa U pe/leBaHTHM IT0Ka3aTe/byl U3 CBAaKe CTY/Mje YHeCeH!
cy y CMA MaTpuiry, Ha OCHOBY KOjUX Cy M3padyyHaTe Beln4rHe eeKTa IojefHay-
HIX CTY/iUja, Ka0 ¥ METACTATUCTHK ca IpuIafajyhuM 95-nporjeHTHIM MHTepBaIoM
TIOBepea.

B PE3YNTATU U OUCKYCHUIA

Y koHauHOj 6a3y mojaTaka HaIwIo ce 758 mpuMapHux cryauja (on yera 51 gymmm-
KaT), U3 KOjUX je eKCTpaxoBaHo 18 BemmunHa epekata (N = 2518) nomobHmx 3a MeTa-
aHa/M3Yy Y OJHOCY Ha CBe IIPeTXO/IHO omcaHe Kpurepujyme. Ox 18 cryamja nsabpa-
HIIX 32 MeTaaHa/Iu3y, \bux 14 BoheHo je McTpaKMBaYKMM HAIPTVIMA Ca HE3aBUCHUM
rpymama, oK cy 4 cryauje BoheHe HanpTuMa ca 3aBucHMM rpynama. Ox 18 aHamu-
3upaHux crypuja y 11 (61%) crynnja HabeH je MO3MTMBAH CTATUCTMYKM 3HAYAjaH
edexar mpojekTHe HacTaBe Ha aKaleMCKO TocTuruyhe, fok 4 (22%) cryamje Hucy
IpY>XKnie TIofaTKe y IPUIOT MOCTOjaba CTATYCTUYKY 3HAYajHOT edeKTa MpojeKTHe
HacTaBe Ha aKaJeMCKO mocturuyhe ydyennka. ¥ 3 cryguje (17%) naben je Heratn-
BaH CTATMCTUYKM 3HaYajaH edeKaT IMpOjeKTHe HacTaBe Ha aKaJleMCKO IocTurayhe.
Y Ta6enu 1 npukasane cy jour Heke nH(popManuje o 18 mpuMapHUX CTyAUja Koje cy
U3JIBOjeHe 3a METaaHa/In3y.

Ta6ena 1: Vindopmaumje o cTyaujama Koje cy ofabpaHe 3a MeTaaHa/IU3y

P. 6p. Cryanja BenmnunHa ysopka Hedges‘ g
1 Gratchev & Jeng (2018) 142 0,738
2 Gratchev & Jeng, (2018) 112 -0,009
3 Gratchev & Jeng, (2018) 128 -0,778
4 Lar?dron, Agreda Montoro & Colmenero m 2203
Ruiz (2018)
5 Bas & Beyhab (2017) 50 3,021
6 Kizkapan & Bektas (2017) 38 0,086
7 Rubenking & Dodd (2018) 129 0,144

8 Bas (2011) 60 0,831
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9 Branch (2015) 600 0,245
10 Cervantes, Hemmer & Kouzekanani 927 0,377
(2015)
1 (Cz%rl\r;)ntes, Hemmer & Kouzekanani 234 0.279
12 Karagalli & Korur (2014) 143 1,138
13 Holmes & Hwang (2016) 60 -0,590
14 Santyasa, Rapi & Sara (2020) 124 1,132
15 Filippatou & Kaldi (2010) 24 -1,751
16 Khaliq, Alam & Mushtaq (2015) 33 -3,114
17 Wekesa & Ongunya (2016) 360 0,931
18 Celik, Ertas & flhan (2018) 13 2,138

Hanomena. Crypnuje ca pegHuM 6pojem o 1 o 14 crefie MCTpaXKMBadKM HAL[PT Ca HE3aBUCHUM
rpymnama.
Crynuje ca penHuM 6pojeM of 15 o 18 crefie MCTpakMBaYKM HALIPT ca 3aBUCHNUM IpynaMa.

Y Tabenu 2 npukasaHu Cy peJIieBaHTHM CTaTUCTUYKIM IIapaMeTpy Y Be3) ca U3BpIIIe-
HOM METaaHaTM30M.

Ta6ena 2: PesynraTu Metaananuse — o6a mogena (n = 18)

Benmnuuna edekTa u 95-IPOIEHTHI MHTEPBA/l IOBEPeha TecT Hy/ITe XUIOTE3€E
Mopen Hedges‘ g Joma rpannma Topma rpannia Z p
Bapujabuian
0,387 0,027 0,747 2,109 0,035
edekTn
Oukcun eexar 0,568 0,493 0,642 14,898 < 0,001

IlITo ce moxasare/ba XeTEPOr€HOCTU CTyIMja Y OBOj METaaHANM3M TUYe, M3PadyHaT
je P-cratuctuk (Cochrane, n.d.). I>-cTaTuCTUK yKa3yje Ha CTeIIeH XeTePOT€HOCTH 1
MoxKe MMaTy BpetHocTy off 0% o 100%. Ako je I? < 50%, cTyamje ce MOTy CMaTpaTH
XOMOTeH)Ma I IIperopyuyje ce Mogen pukcHor edexra. AKo je I > 50%, xeTepore-
HOCT CTyJMja je Be/luKa U Ipernopyudyje ce kopunrhemwe Mozena BapujabuiHux ede-
KaTa. Y crydajy oBe MeTaaHammse — I = 94,87%.

ITocMaTpaHO y cBeT/Ty Kopeanyja, fooujaMo jia je (MeTaaHa/IMTIYKA) KOpesia-
nuja usMel)y mpojekTHe HacTaBe U aKafleMcKor nocturayha ydenuka r = 0,183 (Z =
1,874, p = 0,061; r* = 0,033) 3a Mozen BapujabmIHNX epekara, ofHOCHO 1 = 0,252 (Z =
15,449, p < 0,001; r* = 0,063) 3a mozen ¢puxcHor edexTa. [Ipyrum pednma, mpojeKTHa
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HacTaBa objammana 3,3% BapujaHce aKaJeMCKOT IIOCTUTHyha ydeHMKa Kajia je y mu-
Tamy MoJie/l BapujabunHux edekaTta (Ha IpaHNUIM ca CTAaTUCTUYKOM 3HadajHoInhy),
OIHOCHO 6,3% BapMjaHCe Kaja je y muTamwy Mopen ¢puxcHor edekra. OBaj HU3aK
IpolleHaT objallmbeHe BapujaHce IpeBacxofHo yiyhyje Ha orpoman 6poj dakropa
KOj/ MMajy 3Ha4ajaH y[eo y aKaJleMCKOT IOCTUTHYhy yueHMKa, a IpuMeHa Mojje/a
IIpOjeKTHe HacTaBe CaMo je jeflaH memuh y KOMIUIEKCHOM IIpoliecy obpasoBama 1
ydemwa. Takobe, Bucoka BpeHOCT [*-CTaTUCTHKA Y CK/IAZy je ca YTUCKOM O BEJIMKOj
XeTePOTeHOCTH CTY/yja Koje MICIUTY)Y edeKTe IpojeKTHe HacTaBe Ha aKaJjeMCKO I10-
crurayhe, a Koju ce cTU4e Ha OCHOBY KB/IMTaTMBHOT IIperiefia pasININTX CTyANUja.
To je jour jemaH apryMeHT y IPU/IOT OIIpefie/betba 32 MOfieNl BapujabIHuX epekara
(mMaga BopeHIuTajH M capafHUIM HUCY NPUCTANNIIE SOHOLIEHA OBe OMTHE OITyKe
€aMO Ha OCHOBY IIOKasarTesba OBe BpcTe; Borenstein et al., 2009).

Hcnumuseare npucmpacrHocmu 06jasmusarea

ITpucrpacHoct objaBpuBama (eHr. publication bias) ogHOCK ce Ha mOTeHIUjaTHN
yTHLIaj HeobjaB/beHUX M HeTOCTajyhux cTyuja, OHOCHO CTyAMja Ca CTATUCTUYKY He-
3HaYajHUM Ha/la3VIMa Ha pe3y/ITaTe MeTaaHa/m3e. Y OBOM MCTPaKVBalby IPUCTpac-
HOCT 00jaB/bVBaba MCIIUTIBAHA je KIacuuHuM PoseHTanoBum MetosioMm (Rosenthal,
1979). IIpema Po3eHTa/10BOM CXBaTamy, IPUCTPACHOCT 06jaB/buBama Hehe yrujatu
Ha pesyJITaTe ako je OTHOpHOCHM 6poj (eHr. fail-safe number) Behu on HUBOa ToOTE-
paHuuje (eHr. tolerance level), mpy yeMy ce HMBO TO/IepaHIije padyHa 110 GOpMyIn
5n + 10, T7ie n IpesicTaB/ba 6poj BemmunHa eekaTa yKbydeHNUX y MeTaaHanuay. Ot-
HOpHOCHM OpOj y 0BOj MeTaaHa/MM3y u3HocK 533, a HUBO Tonepannuje je 100, ma ce
MO>Ke 3aK/bYYUTH A MPUCTPACHOCT OOjaB/buBama HeMa yTHIAja Ha pesy/aTaTe OBe
MeTaaHa/Iu3e.

B 3AKJ/bYYAK

Y3eBum pedeHo y 0631p, 11 ca 063MpOM Ha TO fla ce BenunHe XelleCOBUX g-BpeIHO-
cru (enr. Hedges® g) uHTepnpeTnpajy Ha cm4aH HauuH Kao KoeHoBe d-BpegHOCTI
(Cohen, 1988), pesynTaTu usBpllIeHe MeTaaHaAM3e YKa3yjy Ha Craby 10 yMepeHn
edekaT IpojeKTHe HacTaBe Ha aKafleMCKO IocturHyhe yuennka (g = 0,387, Z = 2,109,
p =0,035). Taxste, y nmuTamy je Mamby edekaT y OFHOCY Ha OHaj KOjI Halase, Ha MpU-
mep, Yen u Jaur (d, = 0,71; Chen & Yang, 2019). Mamnu edekar Habhen y oBoj me-
TaaHa/IM3Y HajBepOBaTHIje je IOC/IeANIla Mamwer bpoja cTyamja Koje cy ogabpaHe 3a
KOHAYHYy aHa/N3y. Y K/by4MBambeM pasININTIX MOfiepaTopa IpenusHuje 6u ce Mor-
JI0 YTBPJUTY Off YeTa 3aBVICY Be/IM4YMHA eeKTa IIPOjeKTHe HacTaBe, aln, Kao MLITO je
pedeHo, y 0BOj CTY/IVj) HUje U3BpIIeHa aHa/M3a MOJePAaTOPCKIX BapyjabIn yIpaBo
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360r jako Major O6poja CTyauja yK/bydeHNX y GpUHAIHY aHanmu3y. YTUCAK O eeKTy
Cpefiibe jaunHe CTUYe Ce I IIPerjIefioM pe3y/ITaTa IpUMapHUX MCTPAXKIBamba Koja ce
6aBe edekTIIMa IIpOjeKTHe HACTaBe Ha aKajeMcKo mocturuyhe yyennka. HaBexgeHo
CBAaKaKO OIIpaB/aBa Ja/ba MCTPaKMBamba U UMIUIEMEHTAIMjy IIPOjeKTHe HAacTaBe y
CBaKOJ[HEBHY 00pa30BHY IIPAKCY, /i U IOKasyje fa CTyAuje y KojuMa ce UCTIUTY]y
edekTy IpojekTHe HacTaBe Ha aKafleMCKo IocturHyhe tpeba fa 6ymy MeTo/0/IomKY
puroposuuje. OBo MoceOHO BaXK1 3a HALIVIOHAIHYU U PETMOHATHU HUBO, TJie MMa J0-
CTa IPOCTOpa 3a MMIUIEMEHTALVjy OBOT 00Pa3OBHOT METO/IA KOjU Ce II0Ka3ao BPJIO
6/71arTOTBOPHMM He CaMoO Kajia je y MUTamy akageMcKo rmocturuyhe yuenmka, Beh n
IBJIXOBM CTaBOBM U ocehama IIpeMa IIpoliecy yuemwa U ycBajamby 3Hama. To je Ta-
KoDe joI jenHa mpenopyka MCTpakMBadyxMa IpOjeKTHe HacTaBe, aln 1 00pa3oBamba
yormiure — BapujabiaaMa, Kao IITO Cy CTaBOBY, oceharba, MHTepecoBamwa, MOTUBALja
ydeHuka Tpeba mpupaty sHaTHO Behy makmy. [la/pa MMIIeMeHTanMja IPOjeKTHE
HacTaBe 61 oMmoryhmia 1 TeMe/bHUje MCIUTHBabe BeHOT edeKTa Ha aKaleMCKO I10-
crurayhe, Koju ce y MHOTUM MICTPa>KMBABUM I10Ka3a0 HO3UTVBHUM.

O361/pHO OTrpaHNYebe CIIPOBE/IeHe MeTaaHa/3e IpecTaB/ba Maay 6poj cTy-
Iuja Koje cy opabpaHe 3a (pMHATHY aHAIM3Yy U, Y Be3M C TUM, M30CTAHAK aHAIN3E
edekTa MOTEHIMjATHIX MOJlepaTOpcKux Bapujabmu. Takobe, kopuinhewem omnca-
HMX (pasa ImpeTpare HICMO HAUIIUIY HI HA je[HO UCTPaKMBambe Ha CPIICKOM je3NKY,
OJTHOCHO ca OBOT ITO/{He07ba, IITO YKa3yje Ha IPOCTOP U IOTPpeby 3a MCTpaKMBabIMa
Koja ce 6aBe eeKTIIMa IPOjeKTHe HacTaBe Ha akajeMcKo nocturuyhe. C gpyre crpa-
He, OIIpefie/belbe 3a TyMauere Hajlasa o eeKTIMa IIPOjeKTHe HacTaBe Ha aKaJeMCKO
nocrurayhe us nepcrieKTBe MOfiesia BapujabumHux edekara jecre HEIITO IITO OBY
MeTaaHa/lIN3y M3MiBaja Of SPYIUX CTy[uja, 3 IPETXOHO HaBelleHuX pasjora. Vnak,
Y OBOM M3BEIITajy IPUIOXKEHY Cy 1 II0Ka3aTe/byl Be3aHM 3a MOJiel GUKCHOT edpeKkTa
KakKo 61 4MTaouM Koju UIIaK Buje Behy ompaBiaHOCT IpYMeHe TOT MOJe/a IMasIu
yBUA y ofroBapajyhe mogarke.

VcrpaxxuBaunma Koju ce y OyayhHOCTM 3anHTepecyjy 3a MCIUTHBabe CIMYHE
TeMe IIperopyuyje ce fia ylo)ke CBe Harmope Kako 6u omoryhmm ciposoheme u mMo-
IepaTopcKe aHaIM3e JPYIUX Bapujabmyu Koje 6M Morjie MMaTy 3Ha4YajaH yTUIAj Ha
eMKacHOCT IIpoOjeKTHe HacTaBe, KAo IITO Cy Ky/ITYPHM KOHTEKCT, Be/IMYMHA TPYIIa,
TeMa IPOjeKTHe HacTaBe, TEXHOJIOUIKA caTypanyja (OfJHOCHO yIoTpeba MOJepHUX
TeXHOJIOTHja Y IPOjeKTHOj HaCTaBM ), COLMOEKOHOMCKY CTaTyC y4eHMKa u fgpyre. Ta-
kobe, nmpenopyka je u ga 6yzne ynorpeb/beH CTaTUCTUYKM COPTBEP KOju je creruja-
NM30BaH 32 MeTaaHAIMTIYKe IOCTyKe (Ha npumep, Comprehensive Meta Analysis),
KOj! MOXKe Y OTPOMHOj MepY OJIaKIIATU U CKPATUTH LIeJIOKYIIHY IIPOLIEAYPY.
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Annomayus. IIporpaMMupoBaHHOe 00y4eHNUe paccMaTpUBaeTCsA KaK albTepHaTUBHOE Tpa-
IMIVIOHHOMY TPaHCMICCUBHOMY IIOAXO/Y K IIpolieccy oOydeHus. TeM He MeHee, CyI[eCTBYeT
HeOOoJIbIIIOe YVIC/IO MeTaaHA/IMTUYeCKIX MCCIeTOBaHNII, HallpaBIeHHBIX Ha 00001eHNe pe-
3y/IbTaTOB IEPBIYHBIX MCCIIEOBAHUIL, C LIeIbI0 OIPeNeNuTb o0mmuii 3¢ ekt ImporpaMmmu-
POBaHHOTrO OOyYeHNMA Ha aKafieMUdecKye HOCTIDKEHNA, B TO BpeMA KaK B HAI[IOHAJIbHBIX
U PerVOHA/IPHBIX MCCICOBAaHMAX TaKMX YCWINIT Ho4Ty He 6bu10. Llenplo maHHOTO MCCe-
TOBAaHMA ABNAETCA CHHTE3 SMIMPUYECKMX JAHHBIX O BO3MIENCTBUM NPOTPAMMUPOBAHHOTIO
o0y4eHVs Ha akafeMI4ecKyie JOCTYDKeHMA. BoceMHaIaTh pe/leBaHTHBIX MccmenoBanmit (N
= 2518) cOOTBETCTBOBA/IM KPUTEPYAM BKIIOUeHMA B MeTaaHa/3. CTaTUCTUYeCKIIT aHAIN3,
IIpefioaras MOfie/lb lepeMeHHBIX 9((HeKTOB, ITI0Ka3bIBaeT IPUCYTCTBIE CTA0OT0 MU yMe-
PEHHOTO BO3JeIICTBUA IPOrPaMMIPOBAHHOTO O0YYeHNA Ha aKaJeMIYeCKYI0 YCIIeBaeMOCTb
(mocrkenns) yammxcs (Hedges'g = 0,387 [95%CI: 0,027 | 0,747], Z = 2,109, p = 0,035). Pe-
3y/IbTAaThI IOKA3bIBAIOT HEOOXOAVMMOCTD U ONIPABIAHHOCTD JA/IbHENIIETr0 M3YYeHN A KOHLIeII-
LMY IIPOIPaMUPOBAHHOTO 00y4eHNs, C LIe/IbI0 HAlITU ONTVMMaJIbHbIEe CIIOCOOBI peann3arm
TaHHOI GOPMBI OOyIeHIIA.

Kniouesuvie cnosa: IIporpaMMMNpPOBaHHOE 06Y‘IeHI/Ie, AKaIEMUMYICCKNE TOCTVXKEHUA (ycneBae—
MOCTIJ), METaaHa/In3.
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@ INTRODUCTION

In critical speculations concerning the quality of instruction and learning process
in schools, it is often pointed out that there is hardly a deviation from receptive
(transmissive) instruction, which is based on traditional paradigm of transmitting
educational content from teachers to students, mainly by means of frontally
organised activities (Radulovi¢ i Mitrovi¢, 2015). Thereby, various initiatives in order
to transcend this state emerged, mostly directed towards changing the positions and
roles of students and teachers, and creating different instruction models. Their goal is
common - to engage students with different individual or group activities in order to
develop critical thinking and skills needed for solving practical problems (Condliffe
et al, 2017). One of those models is project-based learning (PBL)', instruction
model oriented towards the creation and development of students’ knowledge and
competence by working on research projects (Ristanovi¢, 2019).

PBL belongs to a group of instruction models whose theoretical and
methodological foundations are based on the constructivist and research-oriented
approach towards learning and instruction. In that sense, work on research projects
means that students build (construct) knowledge (Scardamalia & Bereiter, 2003)
following methodology similar to that employed by professional scientists (Pedaste
etal., 2015). In addition to utilisation of scientific methodology, PBL is in accordance
with the Piaget’s metaphor of a child as a scientist, through which he refers to
similarities between research activities of a scientist and the formation of scientific
knowledge of children (Krnjaji¢, 2004). Students strive to research a problem
identified in real-life situations and to devise an appropriate solution via authentic
projects (Bender, 2020). Literature review suggests that different authors highlight
more or less similar characteristics, specificities and stages of PBL organisation and
realisation processes (for example: Darling-Hammond et al., 2008; Grant, 2002).
Based on the aforementioned authors’ work, the following essential stages of PBL
can be described: (1) establishing a driving question, (2) working on a project, (3)
conducting a research, and (4) presenting the results. These authors also suggest that,
during the realisation of one project cycle, special attention should be paid to the
application of modern technologies and the development of students’ autonomy and
cooperation.

Driving question is a problem-type question or an assignment which students
should answer by planning and conducting a proper group research. It is called a
driving question because it plays a role of a starting foundation for organising project

' Alongside the term project-based learning, synonym terms can be found in literature concerning

this subject, such as project learning, project instruction model and similar. Keeping in mind
that in instruction and learning programmes for elementary and high schools, as well as other
formal documents regarding education in Republic of Serbia, the term project-based learning is
more common, the authors of this text have chosen to use it, too.
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activities (Blumenfeld etal., 1991) and drives students through the process ofacquiring
and understanding the key scientific concepts, but also supports the development of
the skills necessary for life in the 21% century (Bender, 2020). Regarding the objection
that a large number of instructional activities are not considered authentic, based
on abstract concepts and unsuitable examples, and implicitly constrained by the
school culture (Brown, Collins, & Duguid, 1989), driving questions also have a
role of important mechanisms for introducing the authentic project assignments
within instruction. Authenticity here means the assignment of various problem-type
questions and tasks which are challenging, interesting and significant for students,
because they deal with the real problems from close life environment. Namely,
there are many ways to get to the solution, by choosing different project activities; a
solution of a problem can be demonstrated, and there is a possibility of cooperation
with others during the process of problem-solving (Blumenfeld, Marx, Patrick &
Krajcik, 1998). When driving question is ultimately defined, the work on a project
can begin.

Thorough work on a project, which encompasses research conceptualisation
and planning of research procedures (Krajcik et al., 1998), is the key activity after
which this instruction model got its name, and which, according to some authors
(Chen & Yang, 2019), differentiates it from other related models. Students need to
decide what actions they will undertake in order to conduct the research and answer
the driving question (Bender, 2020), and to thoroughly explain what kind of data
needs to be collected, how they will do that, what equipment is necessary, what the
duties of the project team members will be, how they will plan their time and the like
(Ristanovi¢, 2019).

Well conceptualised and written project is a necessary condition for the next
step — conducting a research. Research encompasses data collection and represents
activity by which students acquire knowledge significant for answering the driving
question. This process is dualistic and encompasses models of library research
(Polman, 1998) or initial research (Bender, 2020), and empirical research. Library
research is a process of obtaining the basic information about the subject (Polman,
1998) during which students get familiarised with the subject’s content by searching
print or electronic sources. Afterwards, it is time for the empirical research, during
which field observations of particular phenomena and processes take place (most
often outside of the school), experiments are conducted and the like. Collected
research data are analysed, essential findings for answering the driving question
are highlighted, conclusions are formulated, and result presentation methods are
defined.

Presenting the results that students have obtained while working on a project,
makes another essential component of PBL (Blumenfeld et al., 1991). Project results
are often called artefacts, and the use of this term, primarily typical for archaeology,
points out that the result must be a concrete, tangible product. Depending on the
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character of a project and students’ age and abilities, the range of the artefacts can
vary from written works (various types of reports), combinations of verbal and
visual methods for information presentation (for example, a poster or PowerPoint
presentations or news articles), audio, visual, audio-visual and multimedia records
(for example, sound recordings, videos or websites), space analogues (for example,
dummy-products or models), all the way to artworks, plays and the like. Furthermore,
an integral part of this activity is reflection, determining to what extent the driving
question was answered, critical analysis of the presented artefacts and exchange of
experiences gained during the work on a project.

When we talk about the application of modern technologies, it should be noted
that the development of modern technologies in the late 20" and 21* century had
an impact on digitalisation of various social spheres and lessened functionality of
individuals with no possession of adequate digital competence. This situation,
mainly the fact that young people grow up within digital, technological environment,
inevitably reflects on the educational system too, in which the acquiring and
development of digital competence is considered as an imperative. In accordance
with that, in current approaches to the PBL theory and practice, significant attention
is paid to the application of technologies capable of ensuring effective learning
(Ristanovi¢ i Bandur, 2020). Globally available technological achievements, which
students are familiar with, have multiple applications during the work on projects
and enable quick retrieval of necessary information, solving of simulated problem
situations, virtual visits to particular institutions and sites, real-time communication
with distant students, teachers or experts, creation and presentation of various
content and artefacts, and the like (Bender, 2020; Kolb, 2019; Krajcik & Czerniak,
2008). Although PBL supported by digital technologies and online environment
has been present for almost two decades in developed countries, many of the
aforementioned possibilities became necessary only after the onset of the COVID-19
virus pandemic and changed instruction circumstances caused by it. Application
of multiple hybrid instruction models is encouraged, such as online PBL (OPBL;
Thomas & MacGregor, 2005), PBL in flipped classroom (PBL-FC; Chua & Islam,
2021) or project-based blended learning (PBBL; Tong, Kinshuk & Xuefeng, 2020).

How to improve students’ autonomy and encourage cooperation between
various actors of the instruction process are only some 2020f the central questions
within educational research (Havelka, 2000; Sevkusi¢ i Stankovi¢, 2012). Regarding
students’ autonomy, it is interpreted within PBL as students’ voice and choice
(Bender, 2020) - a possibility to decide about various elements of project work; degree
of students’ autonomy is used by some authors as a criterion for the classification
of projects (de Graaft & Kolmos, 2007). Autonomy mainly depends on students’
experience and age, and its degree varies from students’ limited participation in
formulating the project’s subject and driving question, or formation of groups,
to a completely independent conceptualisation of an entire project. In PBL, in
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comparison with traditional instruction, teachers’ and students’ roles are changed,
so it is expected from teachers to provide help and support for students in creating a
learning environment where knowledge will be built with utmost independence, or in
cooperation with other students (Darling-Hammond et al., 2008). Considering that
PBL is founded on social-constructivist thesis that social, especially peer interaction
has a very important role in learning process (Schunk, 2004), work on projects is
usually performed in small groups (Chen & Yang, 2019). Students are encouraged
to seek the solutions to the driving question together, which develops cooperative
behaviour, critical thinking and communication skills (Krajcik & Czerniak, 2008).

Described stages and characteristics of PBL point to an existence of certain
important differences compared to traditional instruction. In view of the fact that
teachers in Serbia do not have enough practical experience in working with this
model in the first place, it is expected that a series of delicate questions will emerge,
but also a set of various problems during its implementation. As a matter of fact,
PBL did not become popular in Serbia until recently, a state which is a result of an
educational reform that promotes integrative approach to learning and instruction,
oriented towards the competencies development and outcomes achievement. In
the reformed curriculum for elementary schools, PBL is defined as unobligatory
method of work which is meant to enhance the obtainment and the development of
more functional knowledge and interdisciplinary competencies of students, and its
application is set as a formal request (Programme of teaching and learning for the
first grade of primary education, 2018). Also, starting from the school year 2018/19,
grammar schools got new curriculum, which introduced 13 interdisciplinary elective
subjects that shall be realised by means of PBL (Rulebook on instruction and learning
plan and programme for grammar schools, 2020). As far as our country is concerned,
in order to support the implementation of PBL in Serbia, trainings, handbooks
and other auxiliary materials were developed. Based on the data of the Education
Development Institute (ser. Zavod za unapredivanje obrazovanja i vaspitanja), in
the period 2018-2020, around 55.000 participants underwent the aforementioned
trainings (Peri¢, Malini¢ & Devi¢, 2021). Quality of those trainings remains an
open question for some future research. It is of essential importance for teachers
to understand what PBL is, how to employ it, but also why and in which cases its
application bears success (Condliffe et al., 2017), and to be ensured that its efficacy is
scientifically proven (Bender, 2020).

A considerable amount of individual empirical studies can be found, as well as
a larger number of review articles, pointing out to a positive relationship between
PBL and learning outcomes, which also identify the challenges students and teachers
come across (Balemen & Ozer Keskin, 2018; Bender, 2020; Bradley-Levine & Mosier,
2014; Chen & Yang, 2019; Condliffe et al., 2017; Hasni et al., 2016; Holm, 2011;
Kokotsaki, Menzies & Wiggins, 2016; Legget & Harrington, 2021; Thomas, 2000).
Results of various research can be summarised as follows.
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1) Most research about PBL take into consideration an aspect of academic
achievement. Studies on the relationship between PBL and academic
achievement outnumber studies concerned with effects of PBL on some
other learning outcomes (Condliffe et al., 2017). According to those findings,
students’ academic achievement, higher-level cognitive skills, as well as
students’ capacity to apply knowledge in new situations is enhanced by PBL
(Thomas, 2000). A positive effect on the development of cognitive skills and
engagement for students with lower academic achievement was identified
(Bender, 2020), as well as insufficient prior knowledge, and average or low
verbal capabilities were identified for students that show lower level of interest
in particular subjects (Bradley-Levine & Mosier, 2014). Students that come
from classrooms where PBL is applied achieve higher results on knowledge
tests in comparison with peers that are given traditionally conceptualised
instruction (Holm, 2011), and that is especially revealed in the case of
procedural knowledge (Ristanovi¢, 2019). Regarding the permanence of
knowledge, content learned during the work on projects is retained longer
when compared to receptive learning (Bender, 2020);

2) PBL proves to be effective in mastering various subject disciplines such
as science and technology, mathematics, but also history and economics
(Bender, 2020; Krajcik & Czerniak, 2008);

3) This instruction model positively affects the development of critical
thinking - students significantly improve critical thinking skills such as
synthesis, evaluation, prediction and reflection (Bradley-Levine & Mosier
2014). Additionally, PBL methodology is considered useful regarding the
development of emotional, psychomotor and research skills, it encourages
students’ self-esteem and learning motivation, initiative, responsibility and
cooperation with other students through joint activities (Baran, Maskan &
Yasar, 2018; Bender, 2020; Chen & Yang, 2019; Holm 2011; Ristanovi¢, 2016;
Ristanovié, 2018).

In the 21* century, there is a rise in the significance of PBL regarding educational practice.
However, that does not necessarily imply the empirically proven (positive) effect of PBL
on academic achievement. The goal of this research is to assess if there is an overall and
robust empirical finding which would support the existence of effects of PBL on academic
achievement (in comparison with traditional instruction forms). Regarding that, general
research hypothesis tested in this research is formulated as follows:

o H_: There is an effect of PBL on academic achievement of students of various

age and educational stage.

Among research articles that strive to synthesise findings of primary research
dealing with effects of PBL on academic achievement (and also their association),
one conducted by Chen & Yang (2019) is distinguishable, in which they found a
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moderate up to a large positive effect of PBL on students’ academic achievement,
compared with traditional instruction (d, = .71). These authors compared effects of
PBL with effects of traditional instruction forms on students’ academic achievement.
Chen & Yang (2019) found that association between PBL and academic achievement
can be moderated by subject area, school location, hours of PBL instruction, and
informational technology support, while moderating effects were not found
regarding the size of PBL-instructed class and students’ educational stage.

B METHODOLOGY

Searching for primary sources and study eligibility criteria

Search for primary sources was conducted in December 2020, firstly in English,
and then in Serbian (although there were no research articles in Serbian in the final
database). Searching strategy encompassed systematic search for primary studies,
primarily via academic search engine Google Scholar (as recommended by Chen &
Yang, in order to avoid potential omitting of eligible studies by browsing individual
research databases; Chen & Yang, 2019), which was accompanied by Educational
Resources and Information Centre (ERIC) database search, as an auxiliary information
source and the largest educational research database. It seemed that most research
articles found in ERIC database were also found via Google Scholar. We used the
following phrases for searching the Internet:

“project based learning” academic OR educational OR school achievement
OR performance OR success

and, when searching in Serbian:

“projektna nastava” OR “projektno ucenje” akademsko OR obrazovno
OR skolsko postignuée OR uspeh

This means the keywords (or key phrases) were: (1) project based learning [ser.
projektna nastava / projektno ucenjel; (2) academic or educational or school [ser.
akademsko / obrazovno / skolskol; (3) achievement or performance or success [ser.
postignuée / uspeh]. This search strategy was chosen because of relatively equal
frequency of all aforementioned terms and their combinations in contemporary
educational and psychological literature. Three consecutive Google Scholar or ERIC
pages without relevant results were agreed upon to be a criterion for discontinuation
of further searching.

This meta-analysis included peer-reviewed primary studies published in
scientific journals (some of which are indexed on the SCImago list), which were
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published between January 2000 and December 2020. We have established the
following study eligibility criteria: (1) studies with student samples of all ages and
educational stages were included, with no exceptions regarding students’ gender,
race and other demographic characteristics; (2) only studies comparing effects of
PBL and traditional instruction on academic achievement via experimental or quasi-
experimental research design were considered eligible; (3) meta-analysis included
studies which contain accurate information regarding sample/group sizes, as well
as adequate statistical parameters that can be converted if needed - t-statistics,
F-statistics, x*-statistics, means and standard deviations, as well as a small number
of other compatible effect size parameters; (4) grade point average (GPA) and its
derivatives (parameters of academic achievement calculated on the basis of GPA), as
well as success on achievement tests were considered eligible measures of academic
achievement; Figure 1. shows how the number of studies has been reduced during
the meta-analysis process.

Studies found via Google Studies found in other
\Scholar and ERIC search)| sources

n="758 n=0

v .

Number of studies after removing the duplicates
n=707

v

Studies whose titles, abstracts
and keywords were analyzed
n="7107
Studies analyzed m entireity
>
n=24 Studies without relevant
statistical parameters and/or
studies whose authors did not
¢ reply the inquiries regarding
relevant statistical parameters
Studies mcluded m the meta- n=6
analysis
n=18

Figure 1: Study number reduction during the meta-analysis process
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Regarding the GPA, official GPA records taken from various institutional
databases, as well as participants’ self-reports on GPA were taken into account. This
meta-analysis did not include studies that employed various subjective measures of
academic achievement, which are, incidentally, ever more present in educational
research.

Firstly, the title, keywords and abstract of every study were analysed in detail.
The papers that proved suitable on the basis of this preliminary analysis and that
were available, were analysed in their entirety. If, based on the title, keywords and
abstract, it was evident that a particular study was not eligible for this meta-analysis,
that study was excluded from further consideration. If a study was fit for the meta-
analysis based on this preliminary search, its full text was included into further
analysis. When upon preliminary analysis it could not be decided if a particular study
was eligible for the meta-analysis, a full text was analysed and the eligibility decision
was made afterwards. Studies that could not be categorised as eligible, even after the
full text analysis, were left for reconsideration after other studies had been analysed.

Unfortunately, as the final number of eligible studies was too small (n = 18),
this meta-analysis examined overall effect of PBL on academic achievement, without
consideration of moderating effects and relationships with various other variables
(for example, socioeconomic status, group size, gender, technological saturation and
many others), which undoubtedly deserves special attention and separate research,
and which is a great limitation of this meta-analysis.

Also, it is important to notice that the starting point in this meta-analysis is
random effects model assumption (Borenstein, Hedges, Higgins & Rothstein, 2019).
The reason for that is, above all, that included effect sizes come from independent
primary studies conducted by independent researchers, which certainly does support
the functional equivalency of studies included in the meta-analysis. Participants in
functionally different primary studies (with different sample populations, various
methodological designs, that are conducted by different researchers and so on) were
in different conditions, so the assumption about a fixed effect model (Borenstein
et al, 2019) in different studies would remain unsubstantiated. Furthermore,
primary studies examining effects of PBL on academic achievement are, regarding
the operationalisation of PBL and academic achievement, so heterogeneous that
interpretation from the perspective of fixed effect model would not be an appropriate
strategy. Thatextraordinaryheterogeneityis onereason why out of somany considered
primary studies only 18 were included in the final analysis. Thus, researchers came
by a whole range of PBL and academic achievement interpretations, which makes a
meta-analytic enterprise of this kind exceptionally demanding. In the end, the goal
of this meta-analysis is the generalisation of findings to various populations, which
also supports the adoption of random effects model. In the results section of this
meta-analysis, we will present parameters regarding both the random effects and the
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fixed effect model, so that readers converging towards the adoption of the fixed effect
model (as done by Chen & Yang, 2019) can have proper data available.

Coding and data analysis

Coding and data analysis were conducted in LibreOffice Calc (v. 7) and
Comprehensive Meta-Analysis (CMA v. 3; trial version was used). Sample size and
relevant parameters from each study were inputted into the CMA matrix, after
which the effect size for each study was calculated, as well as a meta-statistic with
accompanying 95% confidence interval.

M RESULTS AND DISCUSSION

The final database included 758 primary studies (of which 51 duplicates) out of
which 18 eligible effect sizes were extracted (N = 2518), taking into account all
the aforementioned criteria. Out of 18 studies included in the meta-analysis, 14
of them follow the independent groups research design, while 4 of them follow
the dependent groups research design. Out of 18 analysed studies, in 11 (61%)
studies a positive statistically significant effect of PBL on academic achievement
was found, while 4 (22%) studies did not provide findings in support of statistically
significant effect of PBL on academic achievement. Three (17%) studies found a
negative statistically significant effect of PBL on academic achievement. Some
additional information regarding 18 primary studies included in the meta-analysis
are presented in Table 1.
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Table 1: Information regarding studies included in the meta-analysis

ID No. Study Sample size Hedges’ g

1 Gratchev & Jeng (2018) 142 738
2 Gratchev & Jeng, (2018) 112 -.009
3 Gratchev & Jeng, (2018) 128 -.778
4 Landron, Agreda Montoro & Colmenero Ruiz (2018) 41 2.203
5 Bas & Beyhab (2017) 50 3.021
6 Kizkapan & Bektas (2017) 38 .086
7 Rubenking & Dodd (2018) 129 144
8 Bag (2011) 60 831
9 Branch (2015) 600 245
10 Cervantes, Hemmer & Kouzekanani (2015) 227 377
11 Cervantes, Hemmer & Kouzekanani (2015) 234 279
12 Karagalli & Korur (2014) 143 1.138
13 Holmes & Hwang (2016) 60 -.590
14 Santyasa, Rapi & Sara (2020) 124 1.132
15 Filippatou & Kaldi (2010) 24 -1.751
16 Khalig, Alam & Mushtaq (2015) 33 -3.114
17 Wekesa & Ongunya (2016) 360 931
18 Celik, Ertas & Ilhan (2018) 13 2.138

Note. Studies with an ID No. of 1 through 14 follow the independent groups research design.
Studies with an ID No. of 15 through 18 follow the dependent groups research design.

Relevant statistical parameters regarding the performed meta-analysis are presented
in Table 2.
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Table 2: Meta-analysis results — both models (n = 18)

Effect size and 95% confidence interval Null hypothesis testing
Model Hedges' g Lower limit ~ Upper limit VA p
Random effects .387 .027 747 2.109 .035
Fixed effect .568 493 .642 14.898 <.001

Regarding the heterogeneity parameter for studies included in this meta-analysis,
the I*-statistic was calculated (Cochrane, n.d.). I’-statistic points to a heterogeneity
degree and can have values from 0% to 100%. If I < 50%, studies can be considered
homogenous and the fixed effect model is recommended. If I? > 50%, there is a large
heterogeneity of studies and the random effects model is recommended. In the case
of this meta-analysis — I = 94.87%.

From the correlational point of view, we found a meta-
analytic correlation between PBL and academic achievement of r =
183 (Z = 1874, p = .061; r* = .033) for random effects model, and
r=.252(Z =15.449, p <.001; r* = .063) for fixed effect model. In other words, PBL
explains 3.3% of variance in students’ academic achievement in the case of random
effects model (borderline of statistical significance), and 6.3% of variance in the
case of fixed effect model. This low percent of explained variance primarily points
to a large number of factors with significant contribution to students’ academic
achievement, and application of PBL instruction model is just one small part in a
complex process of education and learning. Also, high I*-statistic value aligns with
the impression about the great heterogeneity of studies that examine effects of PBL
on academic achievement, which arises after a qualitative review of different studies.
That is one more argument in support of random effects model adoption (although
Borenstein et al. do not support making this important decision based solely on the
parameter of this kind; Borenstein et al., 2009).

Publication bias analysis

Publication bias refers to the potential impact of unpublished and missing studies, as
well as studies with statistically insignificant findings on the results of meta-analysis.
In this research, publication bias was examined via the classical Rosenthal method
(Rosenthal, 1979). According to Rosenthal, publication bias will not affect the results
if the fail-safe number is larger than the tolerance level, whereby the tolerance level
is calculated as 51 + 10, where n represents the number of effect sizes included in the
meta-analysis. The fail-safe number in this meta-analysis is 533, and the tolerance
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level is 100, so it can be concluded that publication bias does not affect the results of
this meta-analysis.

B CONCLUSION

Taking the aforementioned into account, and considering that Hedges’gis interpreted
inasimilar way as Cohen’s d (Cohen, 1988), the results of the conducted meta-analysis
point to a low up to moderate effect of PBL on students’ academic achievement (g
=.387, Z =2.109, p = .035). Thus, a smaller effect was found when compared to the
findings of Chen and Yang (2019; d_ = .71), for example. Smaller effect obtained in
this meta-analysis is most probably the consequence of smaller number of studies
included in the final analysis. If various moderators were included, it would be
possible to assess with a greater precision on what the effect size of PBL depends on,
but, as said earlier, this study did not encompass the analysis of moderator variables
because of the very small number of studies that were included in the final analysis.
The impression about the moderate effect has also been gained after reviewing the
results of primary research dealing with the effects of PBL on academic achievement.
The aforementioned certainly justifies further research and implementation of PBL
in everyday educational practice, but also suggests that studies examining effects
of PBL on academic achievement should strive for a greater methodological rigor.
This especially holds for national and regional level, where there is a lot of room
for implementation of this educational method that proved to be highly beneficial,
not only regarding academic achievement, but also attitudes and feelings towards
learning process and knowledge acquisition. That is also another suggestion for
researchers of PBL originating from the education in general - to pay the deserved
attention to variables such as students’ attitudes, emotions, interests, motivation.
Further implementation of PBL would also enable more careful examination of its
effects on academic achievement, which was shown to be positive in a large body of
research.

A serious limitation of the conducted meta-analysis is the small number of
studies included in the final analysis and, in view of that, the absence of potential
moderator variable effects. Also, by using the search phrases described earlier, no
studies in Serbian or from this region were found, which points to the need for
studies dealing with effects of PBL on academic achievement. On the other side, the
decision to interpret findings about effects of PBL on academic achievement from
the random effects model perspective is something that separates this meta-analysis,
because of earlier described reasons. However, this report also includes indicators
related to the fixed effect model, so that readers who still see a greater justification for
the application of this model have an insight into the relevant data.
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Future researchers that embark to examine similar subject are encouraged to put
every effortin order to make possible a moderator analysis of other variables that could
have significant impact on the effectiveness of PBL, such as cultural context, group
size, subject of PBL, technological saturation (application of modern technologies in
PBL), students’ socioeconomic status, and other. Finally, a recommendation would
be the use of statistical software that specialises in meta-analytical procedures (for
example, Comprehensive Meta-Analysis), which can greatly simplify and shorten
the entire procedure.
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BO3JIEMICTBUE ITIPOTPAMMUPOBAHHOTO OBYYEHUA
HA AKAJEMMUYECKUME JOCTVDKEHVA: METAAHATIN3

Munow H. Cmosounosuy
Kadenpa ncuxonorun ¢punocodckoro dakynvrera Hunckoro yausepceurera, Cepbus

Hywan I1. Pucmanosuu u Munan C. KomHenosuu
daxynbTeT mepfarornyeckux Hayk B Iropmue, Kparyesanxuit yuusepcurer, Cep6us

Annomayus. IIporpaMMupoBaHHOe 00y4eHNUe paccMaTpUBaeTCsA KaK albTepHaTUBHOE Tpa-
IMIVIOHHOMY TPaHCMICCUBHOMY IIOAXO/Y K IIpolieccy oOydeHus. TeM He MeHee, CyI[eCTBYeT
HeOOoJIbIIIOe YVIC/IO MeTaaHA/IMTUYeCKIX MCCIeTOBaHNII, HallpaBIeHHBIX Ha 00001eHNe pe-
3y/IbTaTOB IEPBIYHBIX MCCIIEOBAHUIL, C LIeIbI0 OIPeNeNuTb o0mmuii 3¢ ekt ImporpaMmmu-
POBaHHOTrO OOyYeHNMA Ha aKafieMUdecKye HOCTIDKEHNA, B TO BpeMA KaK B HAI[IOHAJIbHBIX
U PerVOHA/IPHBIX MCCICOBAaHMAX TaKMX YCWINIT Ho4Ty He 6bu10. Llenplo maHHOTO MCCe-
TOBAaHMA ABNAETCA CHHTE3 SMIMPUYECKMX JAHHBIX O BO3MIENCTBUM NPOTPAMMUPOBAHHOTIO
o0y4eHVs Ha akafeMI4ecKyie JOCTYDKeHMA. BoceMHaIaTh pe/leBaHTHBIX MccmenoBanmit (N
= 2518) cOOTBETCTBOBA/IM KPUTEPYAM BKIIOUeHMA B MeTaaHa/3. CTaTUCTUYeCKIIT aHAIN3,
IIpefioaras MOfie/lb lepeMeHHBIX 9((HeKTOB, ITI0Ka3bIBaeT IPUCYTCTBIE CTA0OT0 MU yMe-
PEHHOTO BO3JeIICTBUA IPOrPaMMIPOBAHHOTO O0YYeHNA Ha aKaJeMIYeCKYI0 YCIIeBaeMOCTb
(mocrkenns) yammxcs (Hedges'g = 0,387 [95%CI: 0,027 | 0,747], Z = 2,109, p = 0,035). Pe-
3y/IbTAaThI IOKA3bIBAIOT HEOOXOAVMMOCTD U ONIPABIAHHOCTD JA/IbHENIIETr0 M3YYeHN A KOHLIeII-
LMY IIPOIPaMUPOBAHHOTO 00y4eHNs, C LIe/IbI0 HAlITU ONTVMMaJIbHbIEe CIIOCOOBI peann3arm
TaHHOI GOPMBI OOyIeHIIA.

Kniouesvie cnosa: mporpaMMupoBaHHOe 00ydeHIe, aKajeMIdecKue TOCTVDKeHuA (ycIeBae-
MOCTb), METaaHA/IN3.



