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Abstract

JANJIC Nina, Sladana STANKOVIC: ON ACHIEVEMENTS OF PUPILS IN BIOLOGY TO
WHOM TWO DIFFERENT METHODS OF TEACHING ARE APPLIED ['Faculty of Natural
Sciences, University of Banjaluka, “Primary school ,, Sveti Sava“ Modri¢a]

The main purpose of this paper is to analyze achievements of pupils in Biology by applying the
frontal as well as the group method of work. The frontal method is traditional and widely spread in our
schools. Still, modern teaching asks for more different types of methods. The existing literature gives
some advantages to group method of work and its application in teaching. Our investigation was
performed on a sample of 92 pupils attending the eighth class (classes 1,2,3,4) of the primary Sveti Sava
school, from Modri¢a, in 2015. The classes 3 and 4 represented the control group, where the frontal
method of teaching was applied. The classes 1 and 2 represented the experimental group to whom the
group method was applied. The investigation was performed through a test. Our investigation shows that
the control group achieved better results. This means that there exists a difference in the level of
knowledge between two groups. The closer examinations of the obtained results shows that that pupils
from the control group have better results concerning the answers to the questions, once they were asked
to reproduce the acquired knowledge, while in the questions on the understanding and applying of the
knowledge, the pupils from experimental group are better. It might be said that our study shows that
pupils to whom the frontal method is applied know more facts, while pupils to whom the group method is
applied obtain better competencies.

Key words: teaching of biology, frontal method, group method

Caskerak

Lwmb pana je aHaMM3UpaTH yCIjeXx yUYSeHHKa NPUMjeHOM (POHTAIHOr U IPYMHOT 00JHKa paja y
HacTaBu Owuonorwje. DpoHTAHM OONWK paja je TpaJulMOHANAH W IIUPOKO 3aCTYIUbEH Y HaIIUM
mkojaMa. MojiepHa HacTaBa 3aXTHjeBa NMPUMjeHY pa3HOBpCHUX obnmka pana. [locrojeha nureparypa
TOBOPH y TIPIJIOT TPYITHOM OOJIMIKY Pajia M KerOBOj NMPUMjEHH y HACTaBU. VICTpakuBame je TPOBEICHO
Ha Yy30pKy o1 92 yuyeHMKa ocMHUX paspena (omjesbema 1, 2, 3 u 4) OcHoHe mikojie ,, Ceeru Capa‘“
Mogpuua tokoMm 2015. romuue. Opnjebeba 3 W 4 YMHWIA CY KOHTPOJIHE Tpyle, TOje Cy HacTaBHE
jenunune oOpahuBane ¢poHTanHEUM oOmMKOM pama. Opjesseba | w2 ¢y mpeacTaBibaia
eKCTIepUMEHTAITHE TPYyIIe, IITO 3HAYHM JIa je HacTaBa pealn30BaHa IPYIMHUM OOJIMKOM pajaa. MHCTpyMeHT
WCTpaXXUBama j€ TECT—HU3 3ajaTaka OO0jeKTHMBHOT Tuna. JloOMjeHH pe3ynTaTh OBUX HCTPaXKUBaba
MOKa3yjy Ja Cy YUCHHUITM ¢ KOjuMa c€ paamio (PpoHTAITHUM OOJWKOM pada MOCTUTIH OOJbH YCIIjeX.
JlaJboM aHanM30M I0JIaTaKa yOUWJIM CMO TOCTOjarhe Pa3lidKa y HUBOY 3Hama u3Mel)y KOHTpOIHHX H
SKCIIEPUMEHTAIHUX Tpyna. Ha muTama THIa penpoayKiyje 3Hama BHINE OJIrOBOpa Jajy YUYCHHIIH
KOHTPOJIHUX Tpyma, JOK Ha MUTama Koja Tpake pa3yMHjeBamkbe M NPHMjCHY 3Hama 00Jbe pe3yirare
MOCTIXKY YYCHHUIU U3 SKCIIEPUMEHTATHUX Tpyna. 3 cBera HaBEACHOT y HAIllEM UCTPaXUBAbhY, MOKEMO
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3aKJBYYHTH Ja ITOCTOj¢ HAa3HAKE Ja YUYCHUIIN KOJ KOjHX je HacTaBa peajm3oBaHa (PPOHTATHHM OOIUKOM
pana OoJbe ycBajajy UHMIbEHHIE, 8 YUYCHUIM KOjH Cy palwid TPYIMHUM OOJHKOM paja CTU4y OoJbe
KOMIIETEHIIH]E.

Ksbyune pujeun: HactaBa Ouosoruje, ppoHTamHu 00NIMK paja, TpyMHE 00K pajga

YBOJI

VY naHammb0j HACTaBHOj MPAKCH JIOMHHAHTHO MjeCTO jOII YBHjEK Mpunana (ppoHTATHOM
00uKy paga. OBUM OOJIMKOM paja CBU YYCHHIIM C€ TPETUPA]y KA0 XOMOT'€Ha IpyIia, a HAaCTaBHU
callp)Kaju cy TUMEH3HMOHUPAHH IpeMa CIIOCOOHOCTHMA MPOCjeYHOT yUeHHUKa, 0e3 y3uMmama y
003up Oospux u cnabujux yuenuka (OKmepuh, Musbanosuh, 2001). HactaBHu caapxkaju cy
npeontepeheHr MHOIITBOM IOJaTaka M €HIMKIIONEAN]CKUX YMbEHUIIA, a HacTaBa ce Hajuerihe
U3BOAM IyTeM I[pelaBama. Pa3peqHOo-IpeAMETHO-4YaCOBHM CHCTEM oOMoryhaBa jeqHOM
HACTaBHUKY, IpeMa UCTpaxuBamby KOMEHCKOr, HCTOBPEMEHO YCIIjeLIHO MOAYy4aBamke BEIUKOT
Opoja ydeHuka. YBoheme TOr cucTeMa IOTaKJIO je W pa3Boj (pOHTaIHE HAcTaBe KOjy
KapakTepHIle MaCOBHO MOIy4yaBame, CIyIame MpeaBama Te Bepoann3am, U y Moy4aBamy U 'y
yuewy (IIpamuh, 2005).

JlasbuM pa3BojeM JIpYIITBA MHjema ce€ W 00pa3oBame Ma Ce TaKO BHIIE HE TOBOPH O
MoJlyyaBamy CaMO Kao TpeAaBamy M MPEHONICHY 3Hama, Beh opraHu3anuju, CTHUMYJAIH]jH,
NaXJbUBOM IOCMaTpamky M Iperno3HaBamy IMpobiiemMa u KoH(piaukara koJ ydyeHuka (KameHos,
1983., IMupuwt, Padajan, 1990). Monepna HactaBa 3axTHjeBa MPUMjeHY PA3HOBPCHHUX OOJIMKA U
METO/a paja.

Beh ce nyxe Bpujeme y oOpa3zoBamy paclpaBba O BaKHOCTH CTHIalka MPAKTUYHOT
3Hama HACYNpPOT yCBajamky YMH-EHUYHOT 3Hama. CBe Behu akieHaT ce cTaBjba Ha MPAKTHYHO
3HaWke Koje he yueHuIM Mohu NPUMHUJEHUTH y CBaKOJHEBHOM uBOTY. KommereHiuje koje
JaHac ydyeHuIMMa Tpebajy 3a ycIjelaH ylia3ak y CBUJET JlaJber 00pa3oBama U pajia MHOTO CY
BHIIIE O] CAaMOT' yCBajama BEIMKOT Opoja unieHuia (Springer et al., 1997). Ilpema nutepatypu
yIpaBo T€ KOMIIETEHIIMje YUYEHUIM MOry crehu TpymHHM pajioM, MpemMa TOMe je HheroBo Behe
YKJbYUHMBaHb€ y HACTaBHY MPAKCy BAXKHO.

IIporpamcku caznpkaju y OMOJOTHjH MpYXajy MHOro MOTYNHOCTM 3a OpraHuzainujy pajaa y
rpynamMa M akTUBHO YKJbYyUMBaH€ YUEHHKA Y HACTAaBHU Ipoliec. Y ycBajamy IOJMOBa, a Mpuje
CBera y CXBaTamy Y3pPOYHO-TIOCIHEIUYHUX Be3a y MPUPOIHHUM IPOIECHMa, YICHUKE je Ba)KHO
MOTUIIATH HA pa3BHjamke 3HATIDKEIhE U IPOTIMTHBAE CBera oko cede. Ha Taj HaumH pa3BHjaMo U
ymujehe KpUTHYKOT MUILIUBEHa, KOje CTaBJba y (DyHKIM]y Bulle MeHTaiaHe npoiece (Meredith et
al., 1998).

Mehytum, ¥ y (GpOHTATHO] HACTaBM HACTaBHUK TOKOM HAacTaBe MOXeE JaTH Y4YeHHIUMa
pasnuumTe 3aJaTKe U TaKo HACTaBy NMPHOIMKUTH YYeHUKY. M mpema HEKMM HCTpaKuBambHMa
MOKa3aJio ce J1a jeIHOCTaBHHje BjELITHHE WU Pa/iibe YUICHUIM 00Jbe yde TUPEKTHOM MOTYyKOM
(JemaBuh, 1995).

[{usp oBOr WTpaxuBama je OMO Ja ce YTBpPAM pa3JIMKyje JH ce YCIjeX YdeHHUKa
MIPUMjeHOM (POHTAIHOT U IPYMHOT 00JMKa paja y HactaBu Ouosoruje. Ilocrojeha nmuteparypa
TOBOPHU y MPHWJIOT TPYITHOM pajy ¥ HEroBOj NMPHMjEHH Y HACTaBH, T€ HAC je 3aHUMAJIO KaKBe
pe3yarare he 1aTH 0BO UCTPaKUBAE.
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MATEPHUJAJ U METOJE

HcrpakuBame je mpoBeeHO Ha y30pKy 011 92 ydyeHHKa ocMuX paspena (omjesbema 1, 2,
3 u4) Ol ,,Cseru CaBa* Moapuua TokoMm 2015. rogune. YueHuIm oajesbema 3 U 4 YMHIIA CY
KOHTpOJIHE TpyIlle, IITO 3HA4YM J1a Cy HacTaBHE jeauHuile ooOpahuBane ppoHTATHHMM OOIUKOM
panma. Jlpyra nBa onjesbema (1 u 2) cy mpeacTaBbaia eKCIIEPUMEHTATHE TPyIe, TE CYy KOJ BHX
HACTaBHE jeIMHUIIC PeaM30BaHe TPYIMHUM OOJMKOM paja. bpoj yueHHKa y cBUM oOJijebemhHMa
je mo 23.

Kao uHCTpyMEHT HcTpakuBama MPUMJEHEH je TEeCT - HU3 3a/JaTaka 00jeKTUBHOT THUIIA.
Tect ce cacToju of ABajeceTjeHOr nuTama. [luTama cy UcCTa 3a CBE UCHUTAHHUKE, YYCHUKE U
KOHTPOJIHUX W CKCIEePUMEHTAIHUX Tpyma, Kako Ou Jo0wim 1TO OO0jeKTHBHHjE U
Bj€pOJIOCTOjHU]jE pe3ynrare. TecT je MpOoBedeH HAKOH pPEaTn30BAaHUX HACTABHHUX jeAMHHUIIA
(bpoHTaTHUM U TPYIMHUM 001uKOM pana. [lpu u3paau tecta kopuiiteH je yndenuk buosnoruja 3a
OocMH paspea OocHOBHe mikosie (3aBoj 3a yuoOenwke, Mcrouno CapajeBo 2014. rox.; ayropu:
npod. np Cnobonan Pamomuh, npod. ap Bepa Maranosuh u mp Cracoje heximh). Tecrom cy
oOyxBahene cmujenehe nacraBHe jenuHuie: llpupomnu W BjemrTadyku 3araljuBayMl >KUBOTHE
cpenuHe W MoryhHOCTH 3amtute, 3arajuBame W 3alITHTAa Basznyxa, 3arahuBame W 3allTHUTa
BoAa, 3JarahuBame W 3alliTUTa 3eMJbMINTA, 3arajuBame W 3alTUTA XUBOTHUX HAMHUPHHIIA,
VYrpoxaBame U 3aTHTa OMoquBep3uTeTa U Paaujanmja u 3amtuTa of 3payema.

HctpaxuBame je mpoBefeHo 0e3 mpoMmjeHe yoOH4YajeHOT puTMa HacTaBe, pacropena,
mporpaMa M JOAATHOT aHTaKOBama YUYCHHKA Y BaHIIKOJCKMM obaBe3ama (04 MapTa 10 Maja
2015. romuHe, mo JBa IIKOJICKa dYaca ceaMuyHo). HacraBHe jenunune cy oOpabhuBane
paznuuuTuM obnuiMa pana. Hakon obpalheHor rpaguBa ycinujenno je TecT Koju je 00yxBaTao
TpaJvBO 3a OCMHU paspen obpaheHO y MapTy, ampwiy U MpBOj ceaMHIM Maja. [Ipumukom
UCTPaXMBamba y3€Te Cy y 003Mp M 3aKJbyyHE OIjeHe YYCHHWKA Ha Kpajy MpPBOT MOIYTOAWIITA
ocmor pazpena. [IpukynspeHu pe3yiaTaTi uCTpakuBama ¢y oOpaheHn U mpuKa3aHu TabesiapHo U
rpapuuKH.

Jlobujenu pesynratu cy obOpahenu u craructuuku nomohy Maplel0 cratuctuukor
nakeTa. KopHITeHn CTaTUCTHYKM MakeT je 1o KommjyTepckor copreepa MAPLE (Bep3uja
MAPLE 10), HamujereH HayyHHIIMMA, a KOju ce pa3Buja Ha Waterloo Univerzitetu y Kanamu.
3a UCTpaKUBaHE MapaMeTpe U3padyHaTe Cy apUTMETHIKE CPEIMHE U CTaHIapAHE JCBHjallr]e, TS
pasnuke Mel)y apUTMETHYKHM CpeAMHaMa KOHTPOJHUX W EKCIIEPUMEHTAIHUX OJIjeJberha.
3HAaYajHOCT pa3MKa y apUTMETHYKAM CpeJMHaMa HCIUTHBAaHA je t—TECTOM ca HHBOOM
3HavajHocTu 01 95%.

Ta6ena 1. Mozenu 1 eKCIIEpUMEHTAIHU (PAKTOp UCTPAKUBAHA

Mopen Onjermeme bpoj Excniepumentanuu ¢akrop —
YYECHHKA 005K pajsa

Excnepumenranna rpyna 1 23 ['pynHu

Excnepumenranna rpyna 2 23 ['pynHu

KonTponna rpyna 3 23 ®poHTaNTHU

Kontponna rpymna 4 23 ®dpoHTaTHU
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PE3YJTATHU U IUCKYCHUJA

Tpaguiuonanuu cucteM oOpa3oBama MPETEKHO j€ YCMjepeH Ha €HIUKIIONEIN]CKa, a He
(hyHKIIMOHATHA 3HaWka. YBOheme Tor cucTeMa IOJICTaKIIoO je pa3Boj (hpoHTAIHE HAcTaBe. Y O]
ce IUjeNH pa3pell TpeThpa Kao XOMOTeHa rpyla, a yueme je YIJIaBHOM Ha HHBOY ycBajama U
penpoaykuuje ypeheHor 3Hama ITO 3aXTHjeBa PEAyKOBaHY KOTHHUTHBHY aKTMBHOCT YYECHHKA
(ITpawuh, 2005). OBaj oONMK paja JAaHAC YMHU HAJ3HAYAJHUJU MO HAIle HACTABHE MpPaKce U
TaKO OTEXaBa MPOJOP CaBPEMEHUX AUNAKTHUYKUX Hjaeja. MelyTum, mocToje HeKH caapkaju Koje
3aMCTa HACTaBHUK MOpa PEeaJM30BaTH TAKO IITO he MX M3IIOKUTH MpPE] LUjeIUM OljeJbeheM, a
MOHEKaJ MX U MOHOBUTH BUIIE IyTa 300T KLUXOBE TEKMHE M 300r TOra IITO Cy HEJaCHO U
HECHCTEMAaTHYHO u3J0keHH y yubenuky (OKaepuh, Mussanosuh, 2001). M360p obnuka paga y
HacTaBu Tpebasio OM TeMeJbUTH Ha JOOPOM MO3HaBamy CBHUX MPEIHOCTH U HEJOCTAaTaKa Kako Ou
ce mpaBu 00JIHK 0/1a0pao CKIIaTHO caapxkajuma Koje xenumo noydasatu (Ilospak, 1957).

[Ikoncko oOpazoBame Tpedano Ou OUTH TpajHA MOJJIOTa 32 I[jEJIOKHUBOTHO 00pa30Bamke.
Tome Ou MOTJIO JONPUHU)ETH AKTUBHO YKJbYUYHBAKE YUCHHUKA Y MPOIEC CTUIakha 3HAbA, a jelaH
O]l BUJIOBA je TpyIHU o0JvK pana. OBaj oOMMK paja 3aXTHjeBa capalliby YHYTap rpyme (TuMa),
OJITOBOPHOCT IpeMa JApPYruMa, 100py KOMYHHKALH]y y TPYIH, pa3BUjamke MMPHjaTeJbCTBA MpeMa
YJIaHOBUMA TPYIIe, & IbUME Ce€ YCIjelllHU]e PjellaBajy U COLMOEMOIIMOHAIHH MPOOIeMH YIaHOBA
rpyne. To uynHM mpenHoctu koje uctuue Xape (nmpema bamuh u cap., 1994). I'pynau pan je
BpJIO OUTaH 3a pa3Boj colujanHux BjemTuHa (Abrahami, 1995).

Jla 6ucMo 100MIM OATOBOP Ha MUTAHE KaKaB je OJHOC ycIljexa yYeHUKa KOJ KOJUX je
HacTaBa peajin30BaHa KJIACUYHUM, (DPOHTAIHUM OOJIMKOM paJl U YYEHUKA KOJU CY pajuiu y
rpynama, MpoOBEACHA je aHaiu3a TecTa. TeCTOBU Cy OLMjEHEHHM MpeMa KIAaCHYHO] CKalu 3a
olljemUBakbe U y J1aJb0j aHAIM3U cy KopuurheHu tu pesynratu. IIpu ToM cy y3ere y o063up u
3aKJby4YHE OIJeHEe YYEHHKa Ha Kpajy MPBOT MOJYTOoAMIITA. 3aKJbyUHE OL[JeHEe U OIjeHE ca TecTa
Ccy mpukazaHe y Tabenu Opoj 2. [lpocjenn 3akjbydyHUX OljjeHa MOjJeIMHAYHUX OJjeJbeHha U
IIPOCjelt OlljeHa ca TecTa, cy npejacTaBbeHu rpapuuku (Cnuka 1).

Tabesa 2. 3ak/byuHe OIjeHE YUCHHKA U OI[jCHE ca TeCcTa

I'pyniHu 065MK paja @dpoHTaNHU 00JIMK paja

Penun | VIII-1 VIII-2 VIII-3 VIlI-4

6poj 3akpy- | Onjena | 3akspyuna | Onjena | 3akspyuna | Oujena | 3akspyuyHa | Oijena

YYEHHKA | yHa ca oIfjeHa ca oIfjeHa ca oIfjeHa ca
oljjeHa | TecTra TeCcTa TecTa TecTa

1 5 5 5 5 5 5 5 5

2 5 5 5 5 5 5 5 5

3 5 5 5 5 5 5 5 5

4 5 5 5 5 5 4 5 4

5 5 5 5 4 5 4 5 4

6 5 4 4 5 5 4 4 4

7 4 4 4 4 4 5 4 3

8 4 4 4 3 4 3 4 3

9 4 3 4 3 4 3 4 3

10 4 3 4 3 4 3 4 3

11 4 4 4 3 4 3 3 4

12 3 3 3 4 4 3 3 4

13 3 3 3 3 3 4 3 3
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B MNpocjek owjedaHa NonyroguwTy MNpocjek owjeHaHa Tecmy

Cauka 1. 'paduuku npukas ynopeane aHajan3a npocjeka 3ak/byYHHX OLjeHa M OljjeHa ca TecTa

Ha rpadukony (Cnuka 1) BUAMMO Ja MpOCjeYHE OIjeHe YYEHUKA €KCIEePUMEHTAITHHX
rpyma Ha tecty u3zHoce 3a VIII-1=3,04 u VIII-2=2,95, nox je 3a kontposnne rpyne VIII-3=3,21 u
VI111-4=3,08. YouaBa ce pa3nmka y mpocCjedHO] OI[jeHH Meljy rpyrnama, y KOPUCT KOHTPOITHHUX
rpyna. AkKo mocMarpamMo 30MpHO pe3yiTaTe ca TecTa y KOHTPOJHHUM W €KCIIEPUMEHTATHUM
onjesberbuM (Tabena 5), BUIMMO A2 je 3a €KCIEpUMEHTAJIHE Tpyle apUTMETHYKa CpeauHa 3,
cTaHjapAHa neBujanuja 1.43 a 3a KOHTpPOJHE Tpyle apuTMeTHuyka cpenuHa je 3.15, mok je
cranfapaHa nesujanmja 1.19, Pasnuka y cpemunama wusHocu 0.15, auctpubymnuja 87.18,
u3pauyHata craructuka je 0.55, te p-Bpujennoct 0.58. Ha ocHOBy moOujeHux pesynTara
MokeMo pehu 1a je ycmjex ydeHuka OoJbM y oOjfjesbelhuMa TIJljeé Cy HacTaBHE jeIUHUIIe
peanu3oBaHe (POHTAIHO, Y OAHOCY Ha OJ[jeJbemha Koja cy paauia rpymHo. CmaTpamo aa je OBO
pe3yaTaT Mayie 3aCTyIJbeHOCTH TPYITHOT 00JIMKA pajia y HACTaBH U YMEHCHUIIE J1a YUCHHUIIH HUCY
HaBHKJIM Ha OBaj OOJMK pajia Te ce Teke cHanmaze. Tpeda uctahu YMmHEHUITY 1a CE YICHHIH Y 8.
paspenuMa Hajase y (a3 amoJIeCICHIM]E U Mambe Cy OKPEHYTH XETEpOTEPIICHIINjH, a BHIIE
ayronepuenuuju (byssymesuh-Kysmanosuh, 2009). Mana 3acTynjbeHOCT IpynHOTr 00JIHMKa paja
ucTHue ce y uctpaxubamy Rotering-Steinberg u3 1992. rogune (npema Klippert, 2001.) koje je
MoKa3aJio J1a JBuje TpehuHe UCIUTaHUX HACTaBHHKA HE MPHMjeibyje TPYIHU pajl y HACTaBH, YaK
ce 30% mwux 0oju na he ydeHHIIM UCKOPUCTUTH TPYMHM paj Aa HUIITA He panae, 35% na he y
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YUYUOHUIM OuTH mpeBuine Oy4Ho, a 15% na Tpeba yia0KUTH MpEeBUIIe BpeMEHa y IPUIIpEMY U
npoBohemwe rpynHor pana. Ilokaszamo ce na je y Hbemaukoj camo 8% HacTtaBHOT BpeMmeHa
mocBeheHo TIPyIMHOM pajy, OOK TpH 4YeTBpTHHE uyMHHM (ponrtanHa HactaBa (Klippert, 2001).
Meyer (2002) HaBoaM /1 je ydecTanocT (PpoHTaIHE HACTaBE MPeMa EMITUPHJCKOM HCTPAKUBADY
Koje cy crpoBenu Xare u capanuuii 1985. roqune uzHocu 76,86% y oHOCY Ha JIpyre OOJIMKe
pana: uaauBuayanuu pan 10,24%, rpynau pan 7,43%, pan y napouma 2,88% Te capaama
yHyTap paspena 2,6%. Ilomro pasznuka y ycmjexy u3mel)y eKCriepuMEHTAIHUX M KOHTPOJHUX
oJljeJbeba y HallleM MCTPaKUBakhYy HUjE CTATUCTUYKY 3HAa4YajHa, TEIIKO j¢ YOIIIaBaTH 3aKJbY4IKe.
VY3umajyhu y 003up npocjek orjeHa yaeHnka Ha kpajy npsor noiayroauira (VIII-1=3,52; VIII-
2=3,39; VIII-3=3,52 u VIII-4=3,34) yoyaBamo maj ycImjexa, OJHOCHO HEIITO HWKU IPOCjeK
OlljeHa OCTBApEeH Ha TECTY y OJJHOCY Ha MPOCjeK OlljeHa Ha Kpajy MPBOT MOJYTOAMINTA, C THM JIa
ce Behu maj youaBa KOJI O/ijeJbeiba jeJlaH U JBa IJje je peaanu30BaH IpynHu oonuk paga (Tabena
3 u Cnuka 2). bospu ycmjex ydeHHKa Ha Kpajy MOJIYTOAMINTA JOBOJUMO Y BE3y Ca YHMEHCHUIIOM
Ja ¢y OBe oIfjeHe (opMHUpaHe Ha OCHOBU BUIIIC PA3JIMYUTHX OOJIMKA MPOBjepe 3Hama. Pesynrar
craructuuke oopane (Tabena 5) 3a 3akibydHe OIjeHE IO O/[jeJbCHUMA Y I[jEJIMHU MTOKa3yjy Ja ce
OBH ITOCMAaTpaHU TMapaMeTPH CTATUCTHYKU 3HAYAjHO HE Pa3JIHKY]y.

Tabesa 3. Pesynraru tecta (%)

ExkcnepumMeHnTanne rpyme Kontponue rpyne
VYcmjex yueHuKa Ha TECTy

VIiI-1 VIll-2 VIII-3 VIil-4
(010317121315 0:4 5 (21,7%) 5 (21,7%) 4 (17,4%) 3 (13%)
Bpio no6pux 4 (17,4%) 3 (13%) 5 (21,7%) 5 (21,7%)
Hobpux 5 (21,7%) 6 (26%) 8 (34,8%) 9 (39%)
JloBOJBHUX 5 (21,7%) 4 (17,4%) 4 (17,4%) 3 (13%)
HenoBosbHuX 4 (17,4%) 5 (21,7%) 2 (8,7%) 3 (13%)
YkynaH Opoj yueHHKa 23 23 23 23

B OpnuuHnx  MBpnopobpux OoGpux OosorsHux M HegoBOrbHMX

P~ P~ [
~ e~
=+ =+

[ [
™ -

V-1
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Cauka 2. I'paduuku npuka3s ynopease aHaiuuse pesynrata tecta (%)
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MelhyTum, MOKEMO yOUUTH pa3iuKe Yy pacrojijesid MojeInHux oijeHa yuyeHuka (Ciauka
2, Tabena 3). JacHo ce youaBa Mamu OpOj EKCTPEMHHUJUX pe3yjTaTa Yy KOHTPOJIHUM Tpyrama
(HeTaTUBHUX W OJUTMYHMX OI[JeHa), JOK MMa BHIIIE MPOCjeYHHX oljjeHa. DpoHTaHA HAacTaBa je
ycMjepeHa MpPOCjeYHOM YYCHHKY, Tje CE 3all0CTaBJbajy OHM M3HAJINPOC]CUYHH, M U CIIa0UjH
YUCHHIIU TTOCTHXKY YCIjeX. Y eKCIEepUMEHTAIHUM IpyliaMa yo4aBaMoO PaBHOMjEpHY pacrojeny
OIl[jcHa y4YeHWKa. Y OJHOCY Ha KOHTPOJHE rpyme, oBaje BuauMo Behum Opoj ydeHuka ca
OJUTMYHUM OIfjeHamMa, KOjuMa IMOToAyje TpynmHu OOJMK panxa, jep oH oOyxBara HajapeHe
yueHuke, amu U Behu Opoj ydeHHWKa ca HETaTUBHUM oljjeHaMa. Ha oBaj mpoOnem ykasyjy
XKnepuh u Mmpanosuh (2001) u HaBome ga Moxke gohm 10 moBehaHe akKTMBHOCTH 0OJbHX
YUYE€HHKAa Ha HW3BpIIABAaK-E MOCTAaBJbEHUX 3a/aTaka U IMOTIYHE MACHUBHOCTU ClIa0UX YYEeHHKa
KOjHMa TpyIia CIyXH Kao Mmokpuhe 3a TakaB 0JHOC Y pajy.

JlalbuM aHanmu3upameM y3UMaMo y 003up U MOjeJMHAaYHEe OJIFOBOPE Ha IOjeMHaYHa

nuTama yHyTap tecta. C 003UpoM J1a je TeCT KOHCTPYHCAH TaKo Jia Pa3uKyjeMO Irpyle MuTama
KOje O] YUCHHKA 3aXTHjeBajy PAa3IMUYUTE HUBOE 3HAMA, 3aHUMJBUBHU CYy PE3YJITATH MOjeTUHAYHE
ycropende nojequHadHux oarosopa. [lpeu quo tecta (ox 1. no 15. nmuTama) Tpaxu 0] yICHHKA
HEIITO HUKM HUBO 3HAaba, TO J€CT MPENO3HABAKE TAYHUX OJIrOBOPA U PETIPOAYKIIN]Y YHCHUIIA.
3a paznuky ox Tora apyru amo tecta (omx 16. mo 21. murama) GpopMmHpaH je Tako Ja TPaKu
pasymujeBame, IOBE3UBakE U MIPUMjeHY 3Hama. Pe3ynraTu cratucTuike o0paje 3a 0roBope Ha
nuTtama o 1 g0 15 npukazanu cy y tabenu 5. ApuTMeTHyKa cpeuHa 3a KOHTPOIHY Tpymy je
18.23, a exciepumenTanny rpymny 13.47. CrannapiHa JeBujanuja 3a KOHTpOJIHY rpyny je 1.69,
3a excrnepuMeHTanHy rpyny 2.10. Pasnuka y cpenunama je 4.77, nuctpuOyuuja uzHocu 55.57,
u3pavyHaTa cTaTucTuka je 9.69 u p-sBpujeqnoct 1.57e-013. OBe BpHjeTHOCTH CE€ CTATUCTUYKU
3HA4YajHO Pa3IUKY]y.
Bpujennoctu 3a pesynrare oAroBopa Ha muTama oA 16 mo 21 mokasyjy da je apuTMETHYKa
cpenuHa 3a KOHTpoJHY rpymny 12.92 a 3a excniepumentanny 18.25, neBujanuja 3a KOHTPOJIHY
rpyny usHocu 1.62 u 3a ekcrnepumeHTanHy rpyny je 0.10. Pasnuke y cpenmnama cy -5.33,
auctpubynuja je 17. 93 te m3pauyHara cratuctuka usHocu -9.79 i p-Bpujeanoct 1.28e-008.
W3melhy oBuX pesynTara MocToje CTaTUCTUYKHM 3HauajHe pasiuke. CTaTUCTUYKOM 00pajioM
noJlaTaka O YCIJEHIIHOCTH Yy pjellaBamy MOjeAMHAYHUX NHUTamka KOJ EKCIIEPUMEHTAIHUX H
KOHTPOJIHUX TPyIa, JOOMIN CMO pe3yiTaTe KOJU Ce CTAaTUCTHYM Pa3jIuKy]y U TMOKa3yjy Ja Ccy
00JbU pE3yNTaTH KOJ YYEHHKa KOHTPOJIHHUX Tpyla y MUTamuMa penpoiykuuje 3Hama (1.-15.
MUTamka) KOju Cy paaiid GpoHTAIHUM 001uKoM paja. [Ipu oBoMm 00MKY pajia 3HaWHE Ce CBOAU
Ha BepOaiu3aMm, MeMmopucame U penpoaykuujy (MunusojeBuh, Musbanosuh, 2006). VY
nuTambUMa U3 JIpyror aujena tecra (16.-21. nurtama), KOjU TpaXu pa3yMUjeBamke U MPUMjEHY
3Hamwa, O0JBM Cy Pe3yiTaTH yuyeHHKa EKCIEpUMEHTAIHHUX Tpyma Koje cy y oOpaau KOpUCTHIIe
rpynHu obnuk paja (Tabena 4, Cnuka 3 u 4).
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Tao6exa 4. [Ipukas pesynrara TecTa 3a MojeAMHAYHA MUTabHA

I'pyman 06wk panga ®poHTaTHU 00NHK pana
[Iurama
Ha TECTy
VIlI-1 VIlI-2 VIII-3 VIili-4
bp.yuennxa | % bp.yuennka | % bp.yuennka | % bp.yuennka | %
(23) (23) (23) (23)
1. 15 652 |14 60,8 | 20 87 19 82,6
2. 13 56,5 |12 52,121 91,3 | 20 87
3. 14 60,8 |14 60,8 | 20 87 19 82,6
4. 16 695 | 16 69,5 |21 91,3 | 20 87
5. 15 652 |13 56,5 | 20 87 19 82,6
6. 16 69,5 |15 65,2 | 19 82,6 | 19 82,6
7. 14 60,8 |14 60,8 | 16 69,5 | 16 69,5
8. 11 478 |12 52,119 82,6 | 18 78,2
9. 16 695 | 16 69,5 | 20 87 19 82,6
10. 16 695 |16 69,5 | 17 74 16 69,5
11. 12 52,1 |11 47,8 | 18 78,2 | 17 74
12. 15 652 |13 56,5 | 19 82,6 | 17 74
13. 12 52,1 |13 56,5 | 17 74 16 69,5
14. 10 434 |9 39,1 |17 74 |16 69,5
15. 11 478 |10 43,4 | 17 74 15 65,2
16. 19 82,6 |18 78,2 | 15 65,2 | 14 60,8
17. 19 82,6 |18 78,2 | 13 56,5 | 10 43,4
18. 18 78,2 | 17 74 |11 478 | 11 47,8
19. 17 74 17 74 |12 52,1 | 13 56,5
20. 20 87 19 82,6 | 15 652 | 14 60,8
21. 19 82,6 |18 78,2 | 14 60,8 | 13 56,5
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Cauka 3. I'paduuku npruka3 ynopeaHe aHajau3a ycIjexa yueHHKa 3a [0jeJHHaYHa TUTaba MpBe TPyIe

nuTama
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Cauka 4. ['paduuky npuka3 yrnopeaHe aHaian3e ycijexa yueHHKa 3a MojeMHAYHA MUTakba APyre rpyme
MUTaka

AHamu30M OJroBopa Ha CBako mwurame, nojeauHauyno (Tabenma 4) je yrBpheHo na je
IPOLIEHAT TauyHUX OArOBOPA yUEHHKA EKCHEPUMEHTAIHUX Ipyna (IrpynHH OoOJMK paja) Ouo
HIDKU 32 MIUTamka U3 npBe rpyne nutama (o7 1. go 15.), Te ce kperao ox 43.4 no 69.5% kox
yuenuka VIII-1 u ox 39.1 no 69.5% xon yuenuka VIII-2 ogjesbema, y OAHOCY Ha MpoOLEHAT
TA4HUX OJATOBOpPA U3 Apyre rpyne nutama (ox 16. go 21.), koju ce kperao ox 74 1o 87% kox
V-1 u ox 74 no 82.6% xon VIII-2 ogjessema. C npyre cTpaHe, YICHHUIIM KOHTPOJIHUX Tpyma
(bpoHTamHu 00NMK pana) UMaIK ¢y Behu mpolleHaT TaYHUX OATOBOpA Ha MOjeAMHAYHA MTUTAbA
u3 nipBe rpyne (VIII-3 ox 74 no 91.3%; VIII-4 ox 69.5 no 87%) y onHOCYy Ha MpoIieHaT TaAYHUX
onrosopa Ha nurtama japyre rpymne (VII-3 ox 47.8 mo 65.2%; VII-4 ox 43.4 mo 60.8% ).
JlaJboM aHaJIM30M j€ YCTaHOBJBEHO J1a Cy YUYEHUIM EKCIEpUMEHTAIHUX Tpylna IMoKa3aau 0osbe
3HaWe U3 HACTaBHUX jeluHMIA 3arahuBame M 3allTUTA Ba3ayxa, 3arahuBame 1 3alITUTa BOJIA U
Pagujanumja m 3amruTta oJ 3pauema, a YYEHUIM KOHTPOJHUX Tpyna 3araluBame M 3aluTHTa
3eMJbuINTa, 3arahuBame W 3alITHTA XUBOTHUX HAMHpHHUIIA M YTpoXKaBamkbe M 3allTUTa
OouonuBep3uTera. HajBehm mpoueHaT TauyHUX OArOBOpa y OJjebehbUMa jeJaH W JBa
(excrieprMeHTalIHE Tpyle) youaBaMO Ha muTame Opoj 20 (3arahuBame BOAa), a HajMamU
MpPOLIEHAT TAYHUX OATrOBOpa Ha nuTame 0poj 14 (Ouoausepsuter). Y oajesbembUMa TPU U YETHPU
(koHTpONHE Tpyme) HajBehu mpoleHaT TayHUX OATrOBOpa youyaBaMoO Ha mHuTama Opoj 2 u 4
(3arahuBame HaMUpHUIA U 3alITUTa OMOJUBEP3UTETA), a HajMamH MPOLIEHAT TAYHUX OAT0BOpa
ce jaBjba Ha 17. m 18. murame (3arahuBame Basmyxa). HacraBuy jeaununy I[lpuponnu u
BjEIITaYKN 3araljiBauu >KMBOTHE CpeluHE M MOTyhHOCTH 3alITUTE Cy YYEHMIHM IOJjeTHAKO
caBlaaiy, cyaehu nmo pesynraTuma Tecra.
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Tabena 5. CraTucTudke BPHjeAHOCTH 3a 3aKJbYJHE OIfjeHE H OIfjeHE ca TeCTa, YKyIaH yCIljeX Ha TeCTy,
N0jeIMHAYHE OATOBOpE Ha MuTama 1-15 u 16-21, (H- BenuyrHa y30pKa, HC-HEMa CTaTUCTHYKU 3HAYajHUX
pasnuKa; * uMa CTaTUCTHYKY 3HAYajHUX PA3ITUKA)

| 3akmyune ojene | Onjene ca Tecta | mc *

VIII-1 (8= 23)
ApUTMETHYKE CPEAHHE 3.52174 3.04348 HC
Crannapana aeBujaigja 1.12288 1.4295
Pasnuika y cpenmnama 1.4295
Juctpubynmja 41.662950819672
W3pauyHara cTaThcTHKA 1.26179
Pp- BpHjeTHOCT 0.214044
WHTEpBaJ MOBjeperha 32 HUBO -.28684547900353 .. 1.24336721813396
3Ha4ajHOCcTH 95%
VIII-2 (5= 23)
ApUTMETHYKE CPEAHHE 3.3913 3.30435 HC
CranjapaHa JcBHjailja 1.15755 1.42812
Pasnuka y cpemnHama 0.0869565
Juctpudymmja 42.191816400255
W3pauyHara cTaThcTHKa 0.226852
Pp- BpHjeTHOCT 0.821634
WHTEpBAJ IOBjeperha 32 HUBO -.686505746057145 .. .860418789535406
3Ha4yajHocTH 95%
VIII-3 (5= 23)
ApHUTMETHYKE CpelinHe 3.52174 3.21739 HC
CranjapaHa JeBHjailja 1.16266 1.20441
Pasnuka y cpemuHama 0.304348
Juctpubymmja 43.9453612712743
WspauyHara cratrcTrka 0.871909
p- BpUjeIHOCT 0.387997
WHTEpBaJ TIOBjeperha 32 HUBO -.399159229290726 .. 1.00785488146464
3Ha4yajHoCcTH 95%
VIII-4 (1= 23)
ApPUTMETHYKE CPEIHHE 3.34783 3.08696 HC
CranjapaHa JeBHjailja 1.15242 1.20276
Pasnuka y cpemuHama 0.26087
Juctpubymmja 43.9197899956249
W3pauyHara cTaTHCTHKA 0.751068
p- BpHjeTHOCT 0.456618
HMHTEPBAJI MOBjepeHha 32 HUBO -.439167518202334 .. .960906648637117
3Ha4ajHOCTH 95%
AHanM3a yKyITHHX pe3yJiTata TecTa KOHTPOJHUX M eKCIIEPUMEHTAIHUX OfjeJbeHha (5= 406)
ApPUTMETHYKE CpEMHE 3.15217 | xontponna | 3.00000 | ekcrepume- HC
CranaapaHa JeBHjailja 1.19196 | rpyma 1. 42984 | "ranHa rpyna
Pa3nuka y cpenuHama 0.15217
Huctpubynuja 87.1761066413447
W3pauyHara cTaTHCTHKA 0.554439
p- BpUjE€IHOCT 0.580698
HMHTEPBaJ MOBjepPeHha 32 HUBO 39333864702962.. .-.697686473116585
3Ha4ajHOCTH 95%

Amnanuza pe3ynrara 3a MojeiMHaYHa nuTama tecta (01 1 10 15) KOHTPOIHUX U

eKCIICpUMEHTATHUX OfIjesberha, (H=30)

ApHUTMETHYKE CPEeIUHE 18.2333 | kouTponHa | 13.4667 | ekcrepume- *
CrannapaHa aeBujaija 1.6955 rpyna 2.09652 | HTamHa rpyna
Pa3nuka y cpenuHama 4.76667
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Juctpudyiuja 55.5687519437348
WzpauyHaTa cTaTUCTHKA 9.68288

p- BpHjeTHOCT 1.57117e-013
WHTEPBaJ IOBjeperba 32 HUBO -3.78034736441498. ..
3Ha4ajHocTH 95% -5.75298596918348

AHanmza pe3ynTara 3a MojequHadHa nutadja Tecta (ox 16 1o 21) KoHTpoHUX U
excnepumenTanHux ogjesbemaVIll-1 + VIII-2 | (1=12)

ApUTMETHYKE CpeliHe 12.9167 | xontpomna | 18.25 eKcrepume- *
Crannap/iHa geBujaigja 1.62135 | rpyna 0.96530 | HTanmHa rpymna
Pasnuika y cpenmaama -5.33333
Huctpubynuja 17.9278136020895
M3pauynara cratuctuka -9.79101
p- BpHjeTHOCT 1.28256e-008
WHTEPBAJ MOBjeperha 32 HUBO 6.47867274825588...
3Ha4ajHOCTH 95% 4.1885931841079
3AK/bYUYAK

Borbu ycmjex ydeHHKa Ha TOJNYrOAWINTY (3aKJbYYHE OIJEHE) y OJHOCY Ha OIfjeHe
MOCTUTHYTE HA TECTy M KOHTPOJHHX M EKCIEPHUMEHTAIHUX Tpyla JOBOAMMO Y Be3y ca
YUEEHULIOM J1a Cy (JOpMHpaHe Ha OCHOBY BHIIE 00JIMKa IPOBjepe 3HamA.

Ha Tecty cy OosbM ycmjex MOCTUINIM YYEHHIM KOHTPOJIHMX TIpyna y OJHOCY Ha
excriepuMeHTanHe. L{ujeHnMo a cy ce y4eHHIM TeXe CHala3WiIu y TPYIHOM OOJIMKY paja jep
je pjebe 3actymibeH y HactaBu. OcuM Tora, y4eHUIM OBOI y3pacTa Hajia3e ce y (asu
aJIOJIECIICHIIN] e Ka/Ia Cy Mambe OKPEHYTH XETEPOTIEPIICTIIINjH, a BUIIIE ayTOIIEPIICIIIIH]H.

Bumie meruna Ha TecTy Cy JOOWIM yYSHHIIM €KCIIEPUMEHTATHHUX TpyIa 3aTo IITO OBaj
o0JMK paja Bulle oAroBapa 0oJbUM ydyeHHIIMMa. MehyTuMm, y oBUM rpymnama je Ouiio Bullle
YUEHHKA ca OI[JEHOM HEJ0BOJhAH IITO JOBOAMMO y BE3y Ca YHEECHUIIOM JIa CY JIONIMjH YICHUIIH
MaCUBHMJU IIPU TPYITHOM OOJIMKY paja .

bosbu ycmjex moka3syjy YYEHHUIM KOHTPOJIHUX Ipyla y MUTamkUMa PEeNpoayKIHje 3Hamba
(1-15), nox y mnuTamuMa TOje Ce TPaXd pasyMujeBame W THpuMjeHa 3Hama (16-21) Gosbe
pe3yiaTare cy MOCTUIIM YYEHHUIIM €KCIIEpUMEHTAIHUX IpyTIa.

[Hujernmo na Ttpeba BuiIe (aBOpU30BATH TPYMHU OOJUK pajaa jep Mpyka BHIIE
MOTyhHOCTH 3a yCBajame KBATUTETHU]ET 3HAA.
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MPUJIOT (TecT-HU3 3a7aTaKa 00jeKTUBHOT THIIA)

OcwMmu paszpen
Nwme u npe3nMe yueHuKa: Hatym:

ITucmena npoBjepa 3Hama

I 3aokpy»u c10BO HCNIPe] TAYHOT OATOBOPA.

1. 3araljenoct aTmMocdepe mokasyje 0ACyCTBO:

a) anru 0) nuuiajeBa B) I'JbHBA

2. XeMHjcKa jeIumbea Koja ce 10/1ajy HaMUpHHULIaMa paay o0oJblIamka U3riea, yKyca U IyKer
Tpajama, Ha3UBajy ce:

a) xepounmau 0) aTuTUBU B) MTECTHUITUIHN

3. Ilpepana ceKyHAapHUX CHPOBHHA M Kb UXOBO TIOHOBHO YKJbYUMBAE y MPOILIEC TPOU3BOAE Ha3HBa CE:
a) KOMHUHYLIHja 0) MOHUTOPUHT B) peLHKIIaXa

4. Kmure y xoje cy ynucane 3amTuheHe BpcTe OMJbaka M )KHUBOTHbA 30BY Ce:

a) IPBEHE KIHUTE 0) mpHE KIBbUre B) 3€JICHE KIbHTE

5. 3arahuBame BUpycHMa, OaKkTepujaMa, rJbUBaMa 1 JPYTrUM Napa3uTCKUM OPraHU3MHMa je:

a) pusuuko 3arahupame 0) OuosIoIIKO 3araljuBame B) XeMH]CKO 3arahupame

II YTBpau koju cy uckasu taunu (T), a koju neraunu (H), a 3aTum, Ha JIMHHjaMa MCTIO TEKCTA,
HCKa3e KOJjU Cy HeTAYHN MPOMHUjeHH TAaKO 1A M OHH Oy1y Ta4YHH.

6. Bynkancke epynuuje, BjeTpoBH U Y B 3panu cy Bjemtauku 3arahuBauu. T H

7. O30HCKH OMOTaY IMMTUTH 3eMJbY O] TIpejakor Y B 3pauema. T H

8. XeMujcke cyIcTaHIe KOje ce KOPUCTE 3a YHHULITaBaHhE HEMOKEeJbHUX CTAHOBHUKA, Hajuenthe y
arpoeKoCUCcTeMuMa, Ha3uBajy ce aJuTHBH. T H

9. Maruna y x0joj ce Haia3e 3araljyjyhe cyrncraniie Ha3uBa ce CMOT. T H

10. ITocpenuna edekra cTakiacHe OalliTe je CMambUBamke TEMIIEPAType Ha IUTAHETH 3eMJbH, OAHOCHO
rio6anHo 3axnalheme 3eMbe. T H
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III JonyHu c/benehe peuenuune:
11. CnocobHOCT 3eMJbHIITA J]a Y ce0H 3aApKi MUHEpaTHe MaTepyje, BOLY U Ba3AyX MPeaIcTaBba

3eMJBHIITA.
12. loceban napopManonn cucteM 3a npaheme U aHaIu3y CTamba KUBOTHE CpPEAMHE, MIPUje cBera y
ToTJIe Iy , Ha3WBa ce CHCTEM.
13. Bojie HacTane mociuje pa3HOBPCHUX YOBjEKOBHX JIj€IIaTHOCTH Ha3WBajy ce BOJIE.

14. buoauBep3uTeT NpeCTaBIba

15. Oprancka xpaHa je

IV IloBexu nojmoBe:

16.

1. xemujcko 3arajuBame __ YBpCT OTIaJ

2. ¢pu3nuKo 3arahuBame ___ TIaTOT€HW MUKPOOPTaHU3MHU
3. panuoakTHBHO 3arahuBame _ HyKJICApHHU OTIIA]

4. 6Guonomiko 3arahuBame ___ TEeIIKW METaH

V Oarosopu Ha c/beaeha nurama:
17. Kako HacTajy Krcesne KHIlle U KaKBE CY TIOCIJEINIIE TIO YKUBHU CBHjET?

18. Kako HacTaje mojadaH edexaT cTakiieHe OalTe ¥ KakBe Cy MOCIJbEANIIE TIO KUBH CBHjET?

19. IlITa cy 030HCKe pyIie ¥ KakBe Cy HOCIJbEIHIIe TI0 KUBH CBUjET?

20. Kako npeno3Haru jako 3araljene Boje?

21. Koja je yinora 3eyeHuna y rpaay?

Mpumiseno: 02. 09. 2015.
Ono6peno: 28. 04. 2016.
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