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YBO/J

BwrpocsT, cBbp3aH ¢ TMHAMHYHOCTTA B 00pa30BaHHUETO HE €
HOBO siBJICHHE. B chbBpeMHETO, B KOETO H3pacTBa YYCHUKBT, CE
HaJlaraT HOBH OOpa3oBaTEIHM TEXHOJOTWH, KOWTO HaIXBBPISAT
TpaguiuoHHUsT — mpomec. CaMuTe  TEXHOJNOTMH  pa3IIHpsBaT
MO3HABATENHUSA HMHTEpEC Ha YYEHHIUTE, KOETO BOIH JIO
HEOO0XOIMMOCTTa OT YCHhbBBPLICHCTBaHE Ha yueOHUs MpoIec.

MozepHOTO M KpeaTHBHO OOydeHHe nMa 3a Lell J1a U3rpagu
elHa CHBPEMEHHA JHMYHOCT, KOSTO WMa IIO3HAHUS OT Ppa3InuHH
obomactu. He e ciyuaen ¢akTbT, 4e B y4yeOHUTE NpoOrpaMu ca
3aJI0KCHU PA3IMYHHM 0 XapakTep Y4eOHH TUCHUIUINHHA. 3HAYUTEITHO
MACTO Cpel TSIX 3aeMa M MaTeMaTuKara, KOSTO B HA4YaJIHOTO
YUWIIMILE c€ OCHOBaBa Ha IpaJMBHA CAMHUIIA, C KOSITO CE Pa3BHBA
YMCTBEHHSAT KalalUTeT Ha JUYHOCTTAa. MareMaTHu4ecKuTe 3HAHMUS, C
KOWTO YYEHHIIUTE CE 3all03HABAT, Ca CIICIU(HYHH TI0 CBOSI XapaKTep,
B OIpeJeJicHa CTENEH ca aOCTPaKTHH M TPYJHM 33 YCBOSIBAHE OT
CTpaHa Ha yYEHHIIMTE, HO CAMUTE 3HAHMS MOTaT Jia ce Npuiarar B
CBBCEM PEAJHU JKUTCHUCKH CHTyallMd. MaTeMaTH4ecKoTo o0ydeHHe
HE € HACOYCHO CaMO KbM OBJIIBaHE HA KOHKPETHO MaTeMaTHYECKO
ChIbp)KaHHE, a W KbM pElIaBaHETO Ha PAa3IUYHU IO TPYAHOCT
MaT€MaTHYECKH Ka3ycu. To3M TUN AEHHOCTH JIekaT B OCHOBATa Ha
NPOEKTHHUTE JCWHOCTH.

AKTYAJIHOCT HA TIPOBJIEMA

[Ipe3s mociegHWTe TOAWHU B CHBPEMEHHOTO OBJITapCKO
YUMJIMIIIE C€ HajaraT MHOIO HOBU M C(EKTUBHH OOpPa30BaTEIIHU
npakTUku. Te pa3HooOpa3sBarT ydeOHMs IPOLEC U NPEIU3BUKBAT
aKTHMBHOCTTa Ha ydyeHunute. [lpernenbT Ha JUTEpaTypHUTE
HU3TOYHHIM II0Ka3Ba, 4€ CBBPEMCHHUTC YUYCHHMIHM CC HYXKIOadT OT
aKTUBHM METOJIM, 4Ype3 KOUTO 3HAHUATA CE€ yCBOSBAT HE CaMO Ha
TeOpHsi, HO U Ha mpakTuka. OT Hay4yHaTa JUTEpaTypa ca U3BECTHU
MHOTO pa3pabOTKH, CBbP3aHU C MPOOJIIEMUTE HA aKTUBHOTO y4YeHE W
T€ Ce€ M3MOJ3BaT 32 yChBBPUICHCTBAHE HAa y4eOHO-BB3MHUTATEIIHATA
IMIpaKTHUKa, BKIIFOYUTECIIHO U 110 MaTEMATHKa B HAYAJITHUTE KJIACOBE.

EnuH or HaumHMTE 3a TOBHUIIaBaHe e()EKTUBHOCTTA Ha
yT-Ie6H0-BT>3HI/ITaTeJIHI/I$I mnmpouoec 1Mo MareéMaTuka B HAYaJIHUTC
KJIaCOBE € BKJIIOYBAHETO HA YUYEHHUIIMTE B MPOEKTHA AeHHOCT. Upe3
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Ta3M JEHHOCT Te MPAKTUYECKH MPWIAraT yCBOCHUTE MaTeMaTHIECKH
3HAHMS, B PE3yATAaT Ha KOETO 3HAHMATA CTaBaT MO-TPAallHW M IIO-
3abJI00UCHH.

Habmiomenusita B TpakTHKara TIOKa3BaT, Ye MPOEKTHA
IEeHHOCT B OOYYEHHETO MO MaTeMaThka B HAYaJHUTE KJIacOBE Ce
W3IMOJI3Ba MHOTO PAIKO. AKO B OOy4YeHHETO Ha YyUYEHHIIHTE Ce
W3I0JI3Ba TIPOCKTHA MaTeMaTHUeCKa JICHHOCT, Te CaMUTe IIe CTaBat
M0-aKTUBHH, MOTHUBHPAHH, KPEATHBHH, C JIEKOTA IIE CE CIHPABST C
TPYIHHUTE MaTeMAaTHYECKU 3aJa4H.

MMOCTAHOBKA HA U3CJIEABAHETO
AktyanHOCTTa Ha pa3paboTBaHHA mpobiemM B
JCepTallHOHHMS TPY/l € MPEACcTaBeHa B JIBE HACOKH:

1. B TeopeTndeH 1iaH:

- B JIUTEpATypeH IUIAH HSAMAa JOCTaThYHO H3TOYHHIH, KOUTO
OOCTOMHO Ja pasriexjgar mpobjeMa 3a YChbBBPIICHCTBAHETO HA
MaTeMaTHYECKUTE KOMIIETEHTHOCTH Ha YYCHHUIIUTE 4Ype3 MpPOEKTHa
y4eOHa JIeHHOCT;

- IPOyYBaHMATA, KOUTO Ca HANpaBeHM 1O MOMEHTa He ca
3abJI00YEHH 10 OTHOIICHHWE HAa pEIIaBaHETO HAa MaTeMaTHYECKU
3aj1a4H, C TIOMOIITA Ha IPOSKTHATA y4eOHa ISHHOCT.

2. B mpakTtuyecku muiaH:

- I0 HACTOSIIUSI MOMEHT He € pa3paboTeHa IUIOCTHA
METOJIMKa, KOSTO C€ OTHAcid [0 pPElIaBaHeTO Ha MaTeMaTHYEeCKH
3a/1a4M C IOMOIITa HAa IPOEKTHATa y4eOHa ICHHOCT;

- Ha TIPaKTUYECKO pABHHUINE HE Ca OIpEACICHH TOYHHTE
HU3UCKBaHUA, OT KOUTO Ja C€ PBKOBOAMW M3IMBJIHCHUCTO Ha
NpOEKTHAaTa JEWHOCT MO MaTeMaTHKa, a ca JOCTBIIHH OOIIN
OIpeieNieHHs 3a MPOSKTHOOA3UPAHOTO 00yUEHHE;

- HAMa HAJIMYHHU W3CJIe/IBaHMs, KOUTO Jla JI0Ka3BaT, 4e Cliel
NPOEKTHOOA3UPAaHOTO  OOy4eHHe ca C€  YChBBPUICHCTBAIU
MaTeMaTUYECKUTE KOMIIETEHTHOCTH Ha YYCHHIIUTE.

AKTyaJIHOCTTa M 3HAaYUMOCTTa Ha pa3paboTBaHMs MPOOIIEM
32 yCHBBPUICHCTBAaHE HA MAaTEeMaTHYECKUTE KOMIICTEHTHOCTH Ha
YYCHUIIUTE OT TpPETH KJaC B YCJOBHS Ha IPOSKTHATa ydeOHa
JIEWHOCT TI03BOJISIBA JIa C€ OMPEICIIAT CISIHUTE TapaMeTPH:
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OBEKT HA U3CJ/IEJIBAHETO e mpoekrHata ydeOHa
JNEMHOCT Ha YYEHUIUTE OT TPETHU KJIAC 110 MaTeMaTHKa.

NPEJIMET HA HN3CJIEABAHETO ca
3aKOHOMEPHOCTHTE, KOWTO CBIIECTBYBAaT MEXAYy YMEHHATA Ha
YUYEHHLIUTE 3@ pealu3upaHe Ha  IPOEKTHA  AEHHOCT |
YCBBBPUICHCTBAHETO HA MaTeMaTHYeCKaTa UM KOMIICTEHTHOCT.

HOEJTA HA MH3CIEIBAHETO ¢ pa3kpuBane Ha
CBIIHOCTTA HA MATEMATUYECKUTE KOMIIETEHTHOCTH Ha YYEHULIUTE OT
TPEeTH KJIaC M Ch3JaBaHEe Ha METOAMKA 3a YCHBBPLICHCTBAHETO UM
Ype3 yyacTHe Ha YUSHHIUTE B IPOCKTHA yueOHa AeHHOCT.

Cpo0pa3HO uW3AWrHAaTaTa TEOpPEeTHYHA [IOCTAaHOBKAa Ha
CBIIHOCTHATa XapaKTEPUCTHKAa HAa IMPOEKTHaTa yuyeOHa AEHHOCT €
¢opmynupana cnennata XMIIOTE3A: Jlomyckame, Ye upe3
ydyacThe B TPOEKTHAa YydeOHa JeHHOCT 10 MareMaThka W B
CHOTBETCTBHE C BH3PACTOBUTE OCOOCHOCTH HA YUEHHLUTE OT TPETH
KJIac € Bb3MOXKHO J1a C€ IOCTUTHE Pa3BUTHE HA MAaTEMaTHYECKUTE UM
KOMIIETEHTHOCTH TIPH yCJIOBHE, Ye:

- Y YYCHHUIIUTE CE U3IPaAAT YMEHHUS 3a paboTa 10 MPOEKT;

- U3IIOJI3BA Ce CIEIMAIIHO pa3padOoTeHa CHUCTeMa OT Y4eOHHU
MPOEKTH.

3a mocTuraHe Ha Taka HabensA3aHaTa el M NpPOBEpKa Ha
MOCTaBeHaTa XMIIOTe3a € He0OXOAWMO Jla ObJaT PEeIICHH CIIECAHUTE
HAYYHO- U3CJEJAOBATEJICKHA 3AJJAYMN:

1. Jla ce usrpajy u eKCIepuMEHTAIHO NMPOBEPU JUJAKTUIECCKH
MOJIeJI Ha MPOEKTHaTa yuyeOHa IeHHOCT 0 MaTeMaTuKa.

2. Jla ce pa3pabotu u anpoOupa cucreMa OT y4eOHU MPOEKTH,
KOUTO ca MOJYMHEHH Ha Y4eOHOTO CBhABPXKAHUE 10 MaTeMaTHKa M
CBBpP3aHM C TMPWIAraHeTO Ha AapUTMETHYHH, TEOMETPUYHH,
IreOpUYHY 3HAHKS, TEKCTOBH 33124 M MIMEHYBaHH YHCIIA.

3. Ha ce mpemioxd cuUcTeMa OT VyIOPaKHEHHS 3a
JMAaTHOCTHIIMpAaHE Ha  MareMaThiecKkaTta KOMIIETCHTHOCT Ha
YUEHHLIUTE OT TPETH KJIac CbC ChOTBETHH KPUTEPHU 32 OLICHSIBAHE.

4. la ce u3rpaaud cucTteMa OT KPUTEpUH M TOKa3aTeld 3a
OLICHSIBAHE HA TPOJYKTUTE OT JEeHHOCTTA Ha  yYCHHUIUTE
(mpoexTHHUTE KapTH).



5. Jla ce ycTaHOBH BIMSIHHETO Ha MPOEKTHATA JIEHHOCT BHPXY
MaTeMaTHYecKaTa KOMIIETGHTHOCT HAa YYEHUIMTE M TAXHATa
peduekcust.

METO/JUYECKA OCHOBA Ha u3cienBaHeTo ¢:

- Teopusita 3a  guuHOCTHO-meHHOCTHHMS  moaxonxm  (C.
PyOunmaiin, JI. Burorcku, . SIkumMoBcka), ciopes; KOsITO B IIEHThpa
Ha 00y4YEHHETO € JTMYHOCTTA C HEHHUTE MOTPEOHOCTH.

- Teopusita 3a moeramHOTO (hOpMHUpaHE HA YMCTBEHHTE
neiicteus (I1. [anmepun).

- OCHOBHHTE TIOJIO)KEHHS Ha  TPOOJIEMHO-Pa3BUBAILOTO
obOyuenue (A. MatromkuH, M. MaxmyTos, B. Kynpssies).

B TEOPETUYECKATA OCHOBA Ha u3scnensaHeTo ce
MOCTaBSIT:

- [lpuHOMTIBPT 32 eAMHCTBO 3a Ch3Haume u naeitHOocT (JI.
Burorcku, C. PyOuHIiaiin).

- KoMmeTeHTHOCTHHAT moAX0 ] B 00y4eHHETO, KOWTO BKIIIOUBA
3HAHWs, OTHOLICHMS, JAWCHO3MLUM, MNPOLEOYPHH  yMEHHS,
KOTHUTHBHHU YMCHUA, CKCIICPUMCHTAIHU YMCHU.

- CUCTEeMHO-CTPYKTYPHHSIT IoAXoxH, cropen KOMTO
MPOEKTHATa yueOHa JIEHHOCT ce pasriiexkaa KaTo CHCTeMa, ChCTOSIIIA
CC OT B3aUMHO CBBbpP3aHM KOMIIOHCHTH, a MaTeéMaTUudcCKaTa
KOMIIETEHTHOCT — KaTO 4acT OT 00IaTa KOMIIETCHTHOCT Ha YUYEHHKA.

- EnemeHTH OT BapmaHTa Ha cUCTeMa OT OCHOBHHM Y4eOHH
JeMHOCTH 10 MaTeMaTHKa, paspadoreH ot 1. CToumeHoBa.

METOJAU HA WU3CJIIEABAHE, npuiarann B Xoja Ha
JTUJTAKTUYECKUS €KCIIEPUMEHT:

1. Teoperuuno mnpoyuBanHe. BxmouyBa: aHamuM3 Ha
JUJIAKTHYeCKaTa W METOJMYecKaTa JIUTepaTypa M0 OTHOIICHHE Ha
MaTeMaTHyecKaTa KOMIIETEHTHOCT Ha YYEHUIUTE M MpPOEKTHATa
yueOHa JEHHOCT B 0OyueHHMETO; aHalu3 Ha y4eOHH NpOorpaMu H
Y4eOHHUIM [T0 MaTeMaTHKa 3a TPETH KJIac.



2. JMIaKkTHYecKH eKCIIePUMEHT: KOHCTaTHpall eTarl,
¢dopmupany eram W KOHTPOJIEH €Tall Ha JAWAAKTHYECKUs
EKCTICPUMEHT.

3. Hadoaonenne. HaGmogaBanu ca ypouu 1o MaTeMaTrka B
TPeTH KiIac C 1eJd YCTaHOBSBaHE CBCTOSHUETO Ha Yy4eOHO-
BB3MHUTATENHATa paboTa Mo MPOyYBaHUS MPOOIEM.

4. Aunxerupane. I[IpoyueHo e muenmero Ha 40 HayamHH
yuantenmn (ot rp. bmaroesrpax, rp. Kroocremmun u rp. Cumutin),
OTHOCHO TNPHJIAraHeTO Ha MPOEKTHaTa ACWHOCT B OOY4YEHHETO IO
MaTeMaTHKa; MPOyYeHO € MHEHHETO Ha YYCHUIHTE, y4acTBallU B
EKCIIEPUMEHTATHOTO OOydYeHHe MO OTHOIICHHE Ha pediieKcHusITa U
camopedJieKkcusTa.

5. EkcriepTHa OLIEHKA HA HAYAJHUTE YYUTEH.

6. [IpoyuBaHe HA MPOAYKTH OT JAEHHOCTTA HA YYEeHHIUTeE.
OneHsiBaHe Ha TPOEKTHUM KapTd; OLCHABAHE Ha MPOBEICHU
CaMOCTOSITEJIHH PaboTH HO MareMaTHKa C LeJ HU3CIIeABaHE Ha
MAaTeMAaTUYCCKUTEC KOMIICTCHTHOCTU HA YYCHUIUTC NPCAU U CJICO
MIPOBEXKJAHE HA EKCIEPUMEHTATIHOTO O0YUEHHE.

7. MaTeMaTHKO-CTATUCTHYECKH METOIH 32 00padoTka Ha

pesyJaTaTHTe  CpeaHa  apuTMeTHdHa  BenwumHa (X ), 2
HenapaMeTpHYHHs KopenanuoHeH aHanu3 Ha CrnupmbH, Kpurepuii
Ha YWIKOKCHH U MaHUYTHU.

HAYYHUST UHCTPYMEHTAPUYM, nHeoOxoauMm 3a
EKCIEepUMEHTATHOTO POYYBaHE BKIIIOYBA:

1. AHKeTHA KapTa.

2. KouTtpomnm paboTe — CHIBPKAIIW apPUTMETHYHH H
anreOpuYHN 3HAHWS; TEOMETPUYHHM M TEKCTOBM 3aJadyd — 3a
CbCTaBsiHE M IpeoOpasyBaHe, C MOMOILTa Ha KOUTO C€ H3MepBa
PaBHUIIETO HA MATEMAaTHYECKUTE KOMIIETEHTHOCTH Ha YYEHHUIIUTE.

3. Tlokasarenum 3a wu3MepBaHE Ha MAaTEeMaTHYECKUTE
KOMIIETEHTHOCTH  Ha  yYeHMUUTE (IPAaBWJIHOCT, T'bBKAaBOCT,
CH3HATEJIHOCT U TPAHHOCT).

[IpaBuiHOCT — 3a OTYMTaHE Ha IOCIEIOBATEIHOCTTa Ha
npujiaraHe Ha CbOTBETHUS aTOPUTHM.

"] I'bBKaBOCT — 32 OTYMTAHE MOJBMKHOCTTA HA MUCJIOBHUTE
IIPOLIECH.



Ch3HATENHOCT — 32 OTYUTAHE HA OCH3HATO MpHUJIaraHe Ha
MaTeMaTHISCKH 3HAHMS (KOMITICTCHTHOCTH).
TpaitHocT — 3a OTYMTaHE MPOIBIKUTEITHOCTTA Ha
3ama3BaHe B IaMeTTa Ha JaJIeHO 3HAHME.
4. PaBHMIIa Ha pa3BHTHE HA  MaTEMATUYCCKUTE
KOMIIETEHTHOCTH — BHCOKO, CpPEIHO, HHUCKO C OIpEeNICHH
KaueCTBCHH XapaKTEPUCTUKHU.

OPT'AHM3ALMA HA U3CJIIEABAHETO

JIMIakTHYECKUAT EKCIIEPUMEHT € TPOBENICH Npe3 yueOHara
2021/2022 roauHa ¢ y4EHUIM OT TPETH KJiac.

Ilenta Ha KOHCTaTHpamuig €Tanl Ha JUAAKTHYSCKUS
CKCIICPUMEHT € Jla CE MPOYYH IMeJarormyecKusi OMUT Ha HAYATHUTE
YUUTEIM M Jla C€ YCTaHOBM pPAaBHUILNECTO HA pa3BUTHE HAa
MaTeMaTHIECKUTE KOMIIETEHTHOCTH Ha  y4YCHHIIUTE oT
EKCIIEPUMEHTATHUTE U KOHTPOJIHUTE KilacoBe (00110 74 y4eHHunn oT
CY ,,Cs. CB. Kupun u Metoauit“, rp. Cumutiaun u O6Y , Ilaucuii
Xunenmgapcku®, c. Jomno OcenoBo), kakro cimemsa EK1 (19
yuenui) — Il a xrac or CY ,,Cs. CB. Kupun u Meromuii®, Tp.
Cumuntiia, EK2 (19 yuenunm) — 111 6 knac ot CY ,,Cs. CB. Kupun u
Metoauit“, rp. Cumutau, KK1 (18 yuennun) — III B xmac ot CY
,»CB. CB. Kupun u Metoamit, rp. Cumutim, KK2 (18 yuenntn) — 111
r xiac ot O6Y ,Ilancuit Xunengapcku*, ¢. Jomao OceHoBo.

dopmupanuaT eran Ha JUJIAKTHUCCKUS EKCIICPHUMEHT UMa
3a IeJ Ja ce anpoOupa MpenBapuTeHO pa3padoTeHaTa CHCTEMa OT
y4eOHU MPOEKTH, CBBP3aHU C Y4eOHOTO ChIbpKAHHE M0 MaTEMaTHKA
3a TPETH KJIac, MPU KOUTO CE MpUiiaraT apuTMETUYHH, TEOMETPHYHH,
aNreOpUYHU 3HAHUS, TEKCTOBH 3aJ1a4¥l U UMCHYBaHH YHUCIIA.

KoHTpomHusT eran Ha TUIAKTUYECKHS €KCIIEPUMEHT UMa 3a
el Jia YCTaHOBM HACTBIWIMTE IPOMEHM B pABHUIIETO Ha
MaTEMaTHYECKUTE KOMIIETEHTHOCTH (3HAHHMS W yYMEHHUS) Ha
YUCHUIUTE, KaTo HaW-Hampea Cce CBIOCTABAT pe3yiATaTuTe Ha
YYEHUIIUTE OT €KCIIEPUMEHTATHUTE U KOHTPOJIHHUTE KJIACOBE, a CIIE]
TOBa C€ CPaBHSBAT (Cbnocmasam) Pe3ylTaTUTe Ha €IHW W ChHIIU
YYEHUIM (OT EeKCIIEPUMEHTATHUTE KJIACOBE), MOJIYIEHU B HAYAIOTO U
B Kpas Ha TUIaKTHYECKUS CKCTICPUMEHT.



CTPYKTYPA U CbABPKAHUE
HA JTUCEPTALIMSATA
CbabpKaHUETO HA AUCEPTALIMOHHUS TPYA € CTPYKTYPHUPAHO
B YBOJI, TPH IJIaBU U 3aKIIFOUCHHE.
B yBona ce obocHOBaBa akTyalTHOCTTa Ha mpoOieMa OT
HEO0OXOMMOCTTa 33 pealu3upaHe Ha MPOCKTHH y4eOHH ACHHOCTH B
yueOHO-BBb3NUTATESITHHS POILIEC.

CBIIHOCTHA XAPAKTEPUCTUKA
HA KOMIIETEHTHOCTTA B KOHTEKCTA
HA IIPOEKTHATA YYEBHA JEMHOCT

B mbpBa ruiaBa ca pasriejaHd KOHIICTIIIMHUTE HA aBTOPUTE
(B. 3mpaBkoBa, C. Baukoga, B. I'topoBa, C. Kocrosa, H. Buranosa)
3a TIOHATHETO KOMIETCHTHOCT.

Bce mo-uecto B Hay4HaTa JIMTEpaTypa BBIPOCHT, CBBP3aH C
KOMIIETEHTHOCTHUTE, € aKTyaJeH M 3HaYUM 32 pe/Iilia U3CIIeJ0BaTelH,
pabotemu B Ta3u obnact. bescnoper e (akThT, e YICHUIIUTE OT
HavyajieH eram TpsOBa 1a  TpHUTEXaBaT  HEOOXOTUMUTE
KOMIIETEHTHOCTH, C ITOMOILITA HA KOUTO T€ YChBBPIUICHCTBAT CBOUTE
3HaHWs, YMEHHs, HABUIM M CHOCOOHOCTH. Bcuyko ToBa BomU 10
HENPEeKbCHATO ThPCEHE Ha KOHKPETHa MH(OpMAIH, 32 J1a yMEesT Ja
TUTAHUPAT U PEATM3UPAT 3aIa4YNUTE CH.

KommereHnTHOCTHTE  Hali-uecTo Cc€  OMpENeNAT  Karo
CBBKYITHOCT ~OT 3HAHMS, YMEHHS W HaBUIM, KOUTO Ce
YCBBBPLICHCTBAT B Ipolieca Ha oOy4yeHHe. 3HaHMATA CE€ CBBP3BAT C
otroBopu Ha cienuute Bbrnpocu: Kora?, Ksae?, Konko? u ap., a
NPUIOOUTUTE yMEHHSI H3HMCKBAT, BCHYKO KOETO € HaydeHO Ha
TEOpHsl, 1a MOKE Ja Ce PUIIOKH Ha TIPAKTUYECKO PaBHUILE.

B nabpkaBHHS 0Opa3oBaTeleH CTaHAApT ca ONpeesieHH
CJICTHUTE KJTFOYOBH KOMIIETCHTHOCTH, 3aJI0’)KeHU B Hapeoba Ne 5 om
30 noemspu 2015 2. 3a 06woobpazosamennama no020MoGKa:

- KOMIIETEHTHOCTH B 00JIacTTa Ha OBJIrapcKus €3UK;

- yMeHWUsI 32 O0IyBaHEe HA UYK/IH €3UIIH;

- MaTeMaTHYecKa KOMIIETEHTHOCT u OCHOBHH
KOMIIETEHTHOCTH B o00JacTTa Ha TNPUPOJHUTE HAYKH M Ha
TEXHOJIOTHUHTE;
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- IMTUTATHA KOMIIETCHTHOCT;

- YMEHMUSI 32 yUYCHE;

- COLMAITHH U TPayKAaHCKU KOMIIETEHTHOCTH;

- MHULIMATUBHOCT M MPEANPUEMYHBOCT;

- KyJITypHa KOMIIETCHTHOCT W YMEHHUsS 3a M3pacTBaHE 4pe3
TBOPYECTBO;

- yMEHHs 3a TOAKpena Ha yCTOWYMBOTO pa3BUTHE H 32
3I[PaBOCIIOBEH HAYHMH Ha KHUBOT U CIIOPT.

CopBpeMeHHaTa OOpa3zoBaTeiaHa TapagWrMa, CBBpP3aHa C
yueOHUS TpoLeC OTXBBPI HICATA 32 KOIUYECTBEHOTO HATPyIBaHE
Ha obemHa mH(OpManHs, a UIMEHHO (POKYCHT € HacoueH KbM TOBa
KaK Te3W 3HAHUS JIa ce TPUIIAraT B MPaKTHKATA.

KoMImeTeHTHOCTHHAT TOAXO0J] € 3aJ0KEeH B OCHOBAaTa Ha
OpTraHU3UpaHETO Ha y4eOHO-BB3MUTATECIHHS MIPOIIEC M0 MaTeMaTHKa.
OOyueHHeTo Mo MaTeMaTHKa MMa 3a I1e J1a POBOKUPa MHUCICHETO
Ha YYCHUIUTE, TIXHOTO BHOOPAXKCHHUE, 1a CC U3rPaIAT MPAKTHUCCKH
YMEHUS U pa3BUTHE Ha TAXHATA CAMOCTOSTEITHOCT U HHUIIUATUBHOCT.

C MOCTOSIHHOTO YChBBPIIICHCTBAHE HA TEXHOJOTUUTE UIBA U
OCBHBPEMCHSBAHETO HA TEPMHHOJIOTUYHUS amapar. OBlaasIBaHEeTo Ha
MaTeMaTHYeCKH 3HAHMS, YMEHUS W HABUIM B ChbBpPEMCHHATA
METOAMYECKa MPAaKTUKA, YeCTO MHTH OWBa 3aMEHSHO C TMOHSATHETO
,MaTeMaTnyecka KOMIeTeHTHOCT . ToBa He ¢ HOBO MOHSATHE HUTO B
TeopusTa, HUTO B TpakTukara. llenra Ha cbhBpeMeHHaTa
oOpa3oBareiHa MapajurMa €, MOCTOSHHO Jla CE€ YChBBPIICHCTBAT
MaTeMaTHYECKUTE KOMIIETCHTHOCTH, KAaTo C€ MpHIaraT pa3iudHH
00pa3oBaTeHU CTPATErMH, MPH KOUTO YYCHHUIIUTE Ca AaKTHBHU
CYOCKTH. Y CBEBBPIICHCTBAHETO Ha MaTeMaTHYeCKHUTE
KOMIIETEHTHOCTH OT CTpaHa Ha YYEHWIIUTE W3UCKBA CUCTEMHOCT H
MOCJIeIOBATETHOCT MPH YCBOSIBAHETO M.

3a TBIHOIEHHOTO YCHBBPIICHCTBAHE HA MareMaTH4yecKara
KOMIIETEHTHOCT 3HAa4MMa pOJII MMa YYUTENST, KOWTO TpsOBa Ja
OpraHu3Mpa Taka yueOHHs MpoIec, Ye Ja UMa Hakpas pe3yJTaTHOCT.
3a 51a ce MOCTUTHE TOBa € HEOOXOAMMO YYeOHHAT Ipolec aa Obae
MOTHBUpAI, Mpeapasoarail U JaBam] Bb3MOXHOCT 32 U3siBa OT
CTpaHa Ha MPEKUTE MOTPEOUTEINH.
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B nbpBa rnmaBa ca HampaBeHW W HAKOM TOHSITHIHO-
TEPMHUHOJIOTMYHN YTOYHEHHsSI Ha TIIOHSITHETO ,,IPOCKTHA YydeOHa
neiiHocT Ha peauna ydeHw, karo Hanpumep: C. Huxomaaesa,
K.Mapynescka, . Hrou, I1. Jronreposa, T. [lanaitoToBa u ap.

CopBpeMeHHaTa 00pa3oBaTellHa MapagurMa ce OCHOBaBa U Ha
I00pO TEeJarorndecko B3aWMOJIEHCTBHE MEKIY YUYHTENI-YYCHUK,
YUCHUK-YUeHUK. MeXIly caMHuTe YYCHHUIM TpsiOBa Ja MMa B3aUMHO
IOBepHE W yBa)KeHHe. 3aToBa B HayajieH eranm ce HaliromaBa
HEOOXOAMMOCTTa OT TMPHJIAraHeTO Ha alTEPHATHBHH BapHaHTH,
KaKBUTO ca: TpymnoBaTa paboTa, MpOEKTHaTa yd4eOHa JCHHOCT,
MPOEKTHUSI METOJI, TPOEKTHO Oa3upano oOydeHue. C momorra Ha
CIIOMEHATHUTE CTPATETHH Ce Pa3IIMPsABa IMO3HABATEIHUAT UHTEPEC Ha
VYCHHKA.

IIpoekTHUTE NEeMHOCTH AaBaT BB3MOXKHOCT Ha YYEHULINTE
CaMOCTOSITETTHO J]a OpraHM3MpaT JEWHOCTUTE, KAKTO W CH3HATEITHO
nocturane a0 QuHamHaTa 1ent. [IpoekTHUTEe AEHHOCTH WHTETpHupar
3HAHUS OT PA3IMYHM HAYYHU OOJIACTH, KOETO BOJAU JIO TIO-JICCHO
yCBOsIBaHE Ha y4eOHUSI MaTepHall.

B ocHoBata Ha yd4eOHHS TPOEKT € 3ajo)KeHa HuiedTa 3a
CBBP3BaHE HA TEOPHSTA U MPAKTHKATA — BCHYKO, KOETO € Hay4eHO Ha
Teopuss Ja ObJe MPUIOKEHO HAa MPAKTHYECKO paBHuile. B
MPOEKTHATa JIEHHOCT YYECHHUIIUTE BIDKIAT MOCTIXKEHHATa CcH. B
CBIIIOTO BPEME Upe3 Hesl C€ OTKPOSBAT TEXHUTE MPOITYCKU U TPEIIKH,
BBPXY KOUTO € He0OXOMMa CUCTEMHA U IeJICHacodYeHa padora.

3a ma ce peanusupa €IWH MPOEKT YCIIENTHO, € HEOOXOAMMO
na 0pne chopMupad H0OBp €KHIl, KOWTO Ja paboTH IENeHACOUYEHO
BbpXY IIOCTaBeHaTa JEWHOCT. YYaCTHUIUTE CE€ PBKOBOJAT OT
VUUTENS, KOUTO TH HachpyaBa KbM YCIEIIHOTO MPHUKIIOYBAHE HA
JIIEUHOCTTA.

[lo Bpeme Ha y4yeOHUTE NHpPOEKTH TpsOBa Jda JOMUHHpA
CIUIOTEHOCT MEXIYy CaMuTe ydJacTHHIM. KakTo € cIioMeHaTo B
Hay4HaTa JUTEepaTypa CIUIOTEHOCTTa € TAKOBA ChCTOSHUE HA €KUIIa,
KOETO € B pe3yJTaT Ha B3aUMOJICUCTBUE MEXKY YICHOBETE HA €KUIIA.

B pesynrar Ha aHadM3WpaHUTE IUAAKTUYECKH W YaCTHO-
METOJIMYECKH acClleKTH Ha TmpodiiemMa 3a MaTeMaTHyecKaTa
KOMIIETETHOCT W TIPOEKTHaTa y4eOHa JeHHOCT 10 MaTeMaTHKa,
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cienBa Ja C€ YTOYHM H3MOJA3BAHUAT B JUCEPTALMOHHUSA TPY.I
MOHSTUEH anapar.

B mnacrosmara pa3paboTka TOHATHETO MaTeMaTHYecKa
KOMIIETEHTHOCT CE€ pasriiekJa Karo o0oOIIeHO MOHATHE, KOETO B
CBhABPKATEIHO OTHOLIEHUE BKJIFOYBA MaTeMaTHYeCKH
KOMIIETEeHTHOCTH (3HAHUWS, OTHOIICHHUS, TUCIIO3ULINH, TPOIEAYPHU
YMCHHS, KOTHUTHBHM YMCHUS W CKCIICPUMCHTAIHH YMCHHUS),
CBBP3aHH C OBIIAJSBAHETO HA: APUTMETUYHH 3HAHUS, ANTreOpUIHU
3HaHUS, T€OMETPUYHU 3HAHMS, TEKCTOBU 3aJadyd U HMEHYBAHU
qucia.

B HacTosmara pa3paboTka moJ nNpoeKTHa yyeOHa AeifHOCT
M0 MaTeMaTHKAa B TPETH KJIaC ce pa30HpaT ChBMECTHHUTE JAEHHOCTH
Ha Yy4YdTelIs M YUYCHHUIIUTE, NPH KOUTO VYUCHHUIIUTE OBJIAISIBAT
ONpe/eNieH  MaTeMaTHMYecKd  KOMIIETEHTHOCTH, a  yYUTeNsAT
OpraHu3upa U pbKOBOAM MpoIieca Ha TAXHOTO OBJIAJIABAHE.

3a Ta3u Uen yUuTessr:

-moA0Upa TEMUTE 3a MpPOCKTHaTa ydeOHa JEHHOCT, KOWTO ca

CchOOpa3eHu ¢ yueOHOTO ChAbPIKaHUE TI0 MAaTeMAaTHKa 33 TPETH KJIac;

-IpeaJiara B onpeeNeHa nocie10BaTeIHOCT JEHHOCTUTE, 3aJI0KEHU

3a U3ITBJIHEHUE;

-MOBMIIAaBA M MNOJABbP:Ka T[O3HABaTelHaTa AKTUBHOCT Ha

YYaCTHUIINTE B IPOEKTHATA yueOHa JeHHOCT;

-OCUTYpPSIBa KayeCTBEHO BB3NpPHEMaHE Ha BB3JIOKEHUTE ICHHOCTH,

KOUTO Ja C€ U3IBJIHAT CETUBHO U JIOTHUECKU;

-OpraHu3Mpa MpoekTHaTa ydeOHa NEHHOCT Ha yUYEHHIIUTE, KOSTO €

HacoyeHa KbM YCHBBPLUICHCTBAHE Ha MATEMATHUYECKUTE UM

KOMITIETEHTHOCTH;

-KOHTPOJIMPA MIPOIIECUTE 3a OCHIECTBIBaHE HAa TPOEKTHATa yueOHa

JIEIHOCT;

-OlleHABA TIOCTUTHATUTE KPalHHU pe3yaTaTH OT MPOEKTHATa JIEHHOCT.
YueHUIIUTE OT CBOS CTpaHa:

-Bb3NPUEMAT JICHHOCTUTE 32 U3IIBIHECHUE HA MPOCKTA;

-OCMHUCJIAT HAYUHU 32 PEATTU3UPAHETO UM;

-3alOMHSAT HaYMHA, IO KOWTO ca TOCTUTHAJH JI0 KpaiHaTa IeT;

-IPUJIAraT YCBOCHUTE MATEMATHUYECKU KOMIIETEHTHOCTU HIpU

pelIaBaHeTo Ha MPAKTUYECKU 3aauu.
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JUIAKTUKO-METOJUYECKHU AHAJIN3
HA CbCTOSIHUETO HA ITIPOBJIEMA 3A ITPOEKTHATA
YUYEBHA JENMHOCT B OBYUYEHUETO 1O MATEMATHUKA

BeB BTOpa ryIaBa € HampaBeH aHanM3 Ha Y4eOHHTE
mporpamu ot 1982 1., 1991 r., 2003 r., KakTO M AeiicTBamara yaeoHa
mporpaMa Mo MaTeMaTuka 3a TpeTu kiac. ChIIo Taka € HampaBeH
CPaBHHUTEJICH aHAJIU3 Ha y4eOHUIM 110 MaTEMAaTUKa Ha TPU aBTOPCKU
KOJIEKTHBA (I[Ba B bharapus u equH aBTOPCKH KOJIEKTHB 0T ChpOus).
[Tocouenu ca HeAOCTATHUUTE, & H BB3MOXKHOCTUTE, KOUTO Y4EOHOTO
ChIbp)KaHUE TIPENOCTaBsl 3a pealu3upaHe Ha MPOEKTHAa YyueOHa
JEHHOCT.

OT wu3BBpIICHUTE HAOMIOACHUS B MacoBara Y4eOHO-
BB3MUTATENIHA TIPAKTHKA MOXKE Ja Ce HalpaBH CICAHUSAT H3BOJ:
Habnronenusita B mpakThkaTa IIOKa3BaT, 4€ HE C€ H3MOJI3BaT
BB3MOKHOCTHTE Ha NpPOEKHaTa ydyeOHa NEHHOCT, AOpU B MAJIKOTO
cllyyaw, KOTaTO TOBa € 3araTHaTo B Y4eOHOTO ChIbpiKaHHE,
BKJIIOYEHO B ydyeOHuKa mo Maremaruka. OTHOBO ce pa3uuTa Ha
Me1arorn4eckOTo MalCTOPCTBO Ha HAYAIHUS YUUTEd.

AHKETHOTO TNpoyuBaHe € NpoBefeHO ¢ 40 HavaaHU yYUTETU
(rp. Cumutin, rp. bmaroesrpax, rp. KiocteHnui) BbB Bpb3Ka C
IpociieissBaHe BIMSHUETO Ha IPOEKTHOOA3MPaHOTO OOy4YEeHHEe B
ypOKa [0 MaTeMaTHKa B HaYaJIHUsI eTall Ha OCHOBHOTO 00pa3oBaHUeE.
Bempocute, momectenn B aHkeTHaTa KapTa ca 10 Ha Opoit u
ChIBP)KAaT OCEM BBIIPOCa OT 3aTBOPEH THI M JABa BBIPOCA CHC
CBOOOJICH OTrOBOp OT CTpaHa Ha pecHoHAEHTHTE. Bb3 ocHOBa Ha
MMPOBECACHOTO AHKCTHO MNPOYYBAHE MOTAT Aa C€ HalpaBiAT CICIHUTC
U3BOIM:

— Ilpunaraneto Ha mNpoeKTHaTa JEHHOCT B ypOKa IO
MaTeMaTHKa € OT IoJIIMO 3HaYeHNe, 3aI[0TO JOIIPUHACS 3HAHUATA Ja
Ce YCBOSIBAT M0-0bP30 U 1M0-e(heKTHBHO.

— CtuMynupar ce TBOPYECKOTO BbOOpakeHHE U JIOTHYECKOTO
MHUCJICHE [IPY TIOCTaBeHa 3aaja.

— dopmupar ce ymeHus 3a paboTa B €KHII.

— Pa3BuBaT ce KpeaTUBHOCTTAa M MOTHBALMSTA 32 YUEHE Ipe3
LIEJINS] )KUBOT.
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METOJUKA 3A YCBBBPIIEHCTBAHE
HA MATEMATUYECKATA KOMIIETEHTHOCT
HA YYEHUIIUTE

C men ma ce yCTaHOBH PaBHHUIIETO Ha MaTeMaTHYECKHUTE
KOMIIETeHTHOCTH Ha YYEHHIUTE OT TpEeTH Kiac Oe MpoBereHa
BXOJIAIAa JTMarHocTuka mnpe3 yueOnara 2021/2022 roauna. bsxa
00XBaHATH YETHPH TapasIeJKH, IBa eKcrepuMeHTanHn kimaca EK1
(19 yuenutm — CY ,,CB. CB. Kupun u Metoamit”, rp. Cumurtin),
EK2 (19 yuennnu — CY ,,Cs. CB. Kupun u Meronuit“, rp. CuMuTIN)
u nBa koutponuu kiaca KK1 (18 yuenunu — CY ,,Cs. CB. Kupun u
Metomuit“, tp. Camurian) u KK2 (18 yuenummm — O6Y |, Ilauncwmit
Xunengapcku®, c. lonao OceHoBo).

3a menrta Ha U3CIEABAHETO O€ MPIIOKEHA TUarHOCTHKATa Ha
I'. bmxkoB 3a pe3ynaratd OT oOy4eHHETO IO Maremaruka. Ha
VUCHUIIUTE € TPEUIOKEeH TUAAKTHYECKH TEeCT, ChIbpIKaIl]
OTIpe/ieNIeHH MaTeMaTHIECKH 3a/1a4n. Bceku TecT ce mpoBepsiBa upes
CUCTEMa OT IOKa3aTelu:

- CrOupane Ha yncnata 10 100 ¢ u 6e3 npemMuHaBaHe;

- UsBaxkmane na uncnara 10 100 cue 3aemane u 6e3 3aeMaHe;

- Pen Ha neiicTBUsATA HA YKMCIIOB M3pa3 ChC CKOOM U 0€3 CKOOH;

- Tabnu4HO YMHOXEHWE U ICJICHHE;

- CpaBHsiBaHE Ha 4YHClaTa, TOJYYEHH B pe3yiaTar Ha
APUTMETHUYHUTE OIICpPaIlUH;

- Hamupane Ha HEM3BECTHO YHCIIO;

- ChcTaBsiHE HA YHCIIOBH M3pa3y 10 Ja/IeHH JIaHHHU,

- Hamupane Ha cTpana Ha reoMeTpuyHa QUrypa;

- CpcraBsiHe U pellaBaHe Ha TEKCTOBA 3a/1a4a.

[lokazarenure ce rpymnupar B JBE paBHUIIIA:

ITvpeo pasnumje BKIIOYBA IIOKA3aTENH 3a YCTAHOBSIBaHE
PaBHHIIETO HAa yYMEHHsITA 32 pellaBaHe HA AITOPHUTMHYHH 3aJIayuu.
Bmopo pasnuuie BKIIOYBA TIOKA3aTEIH 32 YCTAHOBSBAHE PABHUIIETO
Ha YMEHUSTA 32 TBOPUYECKO IMPIJIaraHe Ha MaTEeMaTHYECKUTE 3HAHMS.

O1eHsABaHETO CE OCBIECTBSBA M0 OTJEIHUTE MOKA3aTeNd U
Ce peayin3mpa C MOMOIIITa Ha TpUcTeneHHa ckana (Dur. Ne 1).
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3HAE
KOJIEBAE CE

HE 3HAE

Queypa Ne 1. Tpucmenenna ckana 3a oOyeHABaAHE
PABHUWEMO HA YCBOEHU 3HAHUS U YMEHUS OM Y4eHUuyume

IIvpBa creneH oT ckanara ,,He 3Hae“, ce OTHACS B CIy4YauTe,
MIPU KOMTO 3a/1a4aTa € pellieHa HaIrbJIHO MOTPEIIHO WA YYEHUKBT Ce
€ OTKasal Ja pelM 3ajayarta. BTopa cremeH ,kojaebae ce®, ce
OTHAacs 3a 3aJayd, B KOMTO YYCHHKBT € H3IOJ3BAI MPABHIHO
ITOPUTHMA 33 W3YHCIICHUE, HO € JOIyCHA] M3UMCIUTEIHA IpelIlKa
WM HE € U3MBJIHWI BCHYKH MoxycioBus. Tpera cremeH ,3Hae®, e
MoKas3aresi, 4e€ YYEHUKHT IMPABUIHO € H3MOJI3BAJl AIrOPUThMa 3a
pelIeHre ¥ € U3MBIHWI BCUYKH 3aJ0KEeHHU moaycioBusi. M3uncisiBa
Ce CpPEeIHOTO apUTMETHYHO Ha BCEKH KJAac Karo IUIO MO BCEKH
MoKasaTel. YBOSIBA CE€ CPEAHOTO ApUTMETUYHO M C€ IOoIydaBa
OLIEHKA B LIecTo0aHa CKaa 3a BCEKH MOKa3aTell.

CpaBHUTENHHUAT aHAJIM3 HAa YETHPHUTE Kjlaca OTHACSII, C€ JI0
CpaBHsIBaHEe Ha cOOp C YKCJIO TMOKa3Ba, Y€ YUCHHIIUTE CE€ CIIPABSIT
no0pe ¢ Tas3u aeriHocT. Hali-BucoK pe3ynTar mokas3BaT yYeHUIUTE OT
JiBaTa EKCIIEPUMEHTAIHU KJlaca, ¢ OLEHKa IO IecrobaHaTa ckaja
5,14, a MaKO MO-HUCHK PE3YNITAT PETUCTPUPAT YUCHHUIIUTE OT ABaTa
KoHTposHH kiaca 5,10 (uarpama Ne 1).
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3HaHus u YMeHnusi HaA YY€HUIIUTE 3a CPaAaBHABAHE HA
YHCJIATA - OIIEHKA B IIeCTO0AJIHATa CKaJIa

5,15

5,13
5,12
5,11

5,1
5,09
5,08

CpaBHSBaH
e Ha cOop
ik C YHCIIO

EK 1 EK 2 KK 1 KK 2
BEK1 mEK2 ®KK1 mKK2

Juaepama Ne 1
Hucknre cTOHHOCTM 1HO TO3M MOKa3aTel €€ OTHACAT J0
KonebaHuss B oTroBopute. B camocrosTenHure paboTu He ce
HaOJroaBaT Cilydad, MPU KOUTO YYCHHUKBT C€ € OTKa3al Ja Peln
3ajavara.
Bropara romsima Kareropus IOKa3aTelId € CBbp3aHa C
apUTMETUYHUTE oTepanuu chOupaHe u m3Baxkaane (Auarpama Ne 2).

3HaHus U YMEHHUS HA yYeHUIIUTE 32 APUTMETHYHHUTE ONepanuu
chr0MpaHe U U3Baa)k/AaHe - OI[EHKA B 1IecT00aTHATA CKaJja

1. ceOupane Ha
yuciaTa a0 100
0e3 mpeMrHaBaHe
2. cebupaHe Ha
gpciaara g0 100 ¢
IpeMUHaBaHe

3. u3BakJaHe Ha
gucnara 4o 100
6e3 3aemaHe

4. u3BaxkJaHe Ha
gucnara g0 100

EK1 EK 2 KK1 KK 2

Jluaecpama Ne 2
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Vuenurnure ot EK1 moxkassar croitHoct (5,36). Manko mo-
HUCBK pe3ynTar ce 3abems3sa mpu EK2 (5,10), a aBaTa KOHTpOIHHI
Kjlaca oT4MTaT cxoaHu croiHocTH (5,10). Ilpm wm3BBpHIBaHEe Ha
apuTMETHYHATa omepauus chOMpane Ha uyuciaara g0 100 c
[IPEMUHABAHE CE€ OTYUTAT CPABHUTEIHO IOOpHU pPE3YNTaTH, KaTo
YUYEHHLUTE OT JBaTa CEKCIEPHUMEHTAHH Kjaca IIOKa3BaT €IHAKBU
pesynratu (5,16). Ilpu nBaTa KOHTPOIHM Kllaca C€ OTYUTAT CXOJHHU
croHoctn (4,54). B ciaydante mTpm apuUTMETHYHATa OIEpPaIns
n3BaxaaHe Ha uucnara no 100 Oe3 3aemaHe ce OTYMTAT BUCOKHU
pesynratu: yuenuiure or EK1 (5,58), nBata KOHTpONHM Kiaca
MOKa3BaT €HAKBU CTOHHOCTH (5,22), a MaJKO MO-HUCHK pe3yJNTaT ce
HaOmomaBa mpu EK2 (5,16). Ilpm aputmeTndHaTa oreparus
n3BaxknaHe Ha uucnata 70 100 6e3 3aeMaHe ce pPerucTpupaT Majko
MO-HUCKH CTOWHOCTH: YUSHHILIUTE OT SIMHUS eKCIIEPUMEHTAJICH Kilac
MOKa3BaT MAaJKO IIO-BHCOK pe3ynraTr (5,26) crmpsMo OCTaHaIuTe
YYEHUIIH, KOUTO MMOKa3BaT €IHAKBU pe3yaTaTH, a ToBa ca EK2, KK1
u KK2 (5).

C mocThIBaHETO CHU B TPETH KJAc, OCBEH apUTMETUYHUTE
omepauuu chOMpaHe M HM3BAXKAaHE, YUYCHHLUTE C€ 3all03HAaBaT U C
yMHOKeHue U fieneHue (Juarpama Ne 3).

3HaHus u YMeHnusi HaA YY4€HHIIUTE 3a TA0JIUYHO
YMHOKE€HHE - OICHKA B mecTo0aIHaATa CKaJia

5,58

M TabnnyHo YMHOXeHue M yMHOXeHue Ha uncno c 1

YMHOXXeHue Ha 0 cumncno

Juaepama Ne 3
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Enna oT Hali-4uecTo MOMMyCHATHTE TPEIIKH ce HabIroaaBa mpu
apuTMETHYHATa oIepanus yMHO)XXeHHEe Ha uucio ¢ 0. YueHunure
HETNpaBUIIHO pelIaBaT 3aJadyuTe OT chOMpaHe W ymHOXeHHe c 0.
Haii-Bucoku pesyaratu ce HaOI0gaBaT MPH YMHOXKEHHE Ha YUCIIO C
1. Or mnpenmocraBeHHUTEe CIlydal Ha YMHOXXEHHE HaH-BHCOKH
CTOWHOCTHU ce HaOII0/IaBaT MpU YMHOKEHHE Ha 4nucio ¢ 1. Bempekn
BUCOKHSAT MPOLIEHT Ha YCIIEBaEMOCT, OTHOBO C€ 3a0eisI3BaT I'PEIIKH
IIPY HENPAaBWIHO pELIeHa 3aJada WIM YYEHUKbT HE pPaboTH IO
3agada. CTOMHOCTTA, KOSITO YUEHHLIUTE OT JBaTa €KCIEPUMEHTAIHH
knaca monmy4aBar € (5,58), a mpu OBaTa KOHTPOJHM Kiaca ce
3a0emns3BaT MO-HUCKU pe3yntatd (5). 3a yetupure Kiaca Mpu
TaOJMYHO YMHOXEHHE ce HaOmonaBa ciegHaTta TEHACHLMs: Hai-
BHUCOK pe3ynTar nocturat yuenunure ot EK1 (5,16), Ha cienaio
MACTO C€ HapeXJaT ABaTa KOHTPOIHM KJaca C €JHAKBU CTOWHOCTHU
(5,10), mokato yuenurure or EK2 oTumTar cpaBHHUTENTHO MO-HHUCHK
pesyntat (4,94).

Cnexn ycTaHOBsiBaHE Ha 3HAHHUATA 3a AapUTMETHYHATa
orepalusi YMHOXKEHHE cJe[Ba [1a CE yCTAaHOBU [0 KakKBa CTEICH
YUEHHLIUTE Ca OBJIAJeNd apuTMETHYHaTa omnepauus neneHue. Ha
YUCHHLIUTE Ca MPEAOCTaBEHH TPHU Ciydas 3a JeJeHHe: TabIUdHO
nenenue, aenenre Ha 0 ¢ yucno u aenenue Ha yucio ¢ 1 ([Juarpama
Ne 4).
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3HAaHNSA U YMeHHUS HA YYeHULIUTe 32 Ta0JIMYHO
JeJIeHHeE - OIleHKa B IiecTo0aIHATA cKaJla

5,8
5,6

5,58 5,58 554

EK1 EK2 KK1 KK 2

M TabnnMyHo AeneHuve W peneHne Hauncnocl W aeneHne Ha 0 cuuncno

Juaepama Ne 4

Haii-noOpu pe3yntatd W 4YeTUpUTE Kilaca IOKa3BaT IIpU
IOKa3aTelrsl JelICeHHe Ha YKcio ¢ 1, ¥ TO IO CleAHHs HAaYWH: Hal-
BHCOKa CTOWHOCT ce HaOmomaBa npu EKI1, Ha BTOpo MsicTo ce
napexxna KKI1, ma crempamo wmscro 3aema KK2 u Hal-HHCBK
pesyntar mokaspar yueHurute oT EK2. Cmenpamusar mokasatel,
KOWTO ce pa3riexna B NUJAKTUYECKUTE TecToBe € neneHue Ha 0 ¢
gucno. CpaBHEHHE C TPEUIIHUS PasTIIekKITaH IToKa3aTel TyK
MOJIyYEHUTE CTOMHOCTH ITOKA3BaT 3HAYMTEIHO T0-CJIA0M pe3yJITaTH:
OTHOBO Ha WHPBO MsCTO ce Hapexma EKI1, Ha ciemBamio mscro u
JIBaTa KOHTPOJIHH KJlaca PErMCTpUpaT WACHTUYHH pe3ynTtatu u EK2
¢ Ha mocienHo Mscto. Ilpu mokasarenss TaOJIMYHO MACJICHHE Ce
HaOyoaBaT JM00pH pe3yiaTaTd B YeTHpUTe Kiaca. Hali-Bucok
pesyatar moka3par yueHuuute oT EKI, egnakBu pesynrtatu ce
3a0ems3BaT TPH J1BaTa KOHTPOJHW KJlaca W MaJKO IO-HUCKHU
CTOWHOCTH ce KoHcTatupaT npu EK2.

I'pemikute, KOUTO ca AOMYCHATH Ca OT CHIIMS THII, KAKTO U
pu JAeicTBUE YMHOXeHHe. B camocrostenHute pabotu ce
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3a0eisI3BaT CIy4au, B KOUTO YYCHUKBT € PEIIiI 33/1a4aTa MOrPENIHoO
WIIU Ce € OTKa3al Ja paboTH 1o Hesl.

Hapen ¢ ycBosiBaHeTO UM  YCHBBPLICHCTBAaHETO  Ha
QITOPUTBMa 33 UW3BBPIIBAHE HA APUTMETHYHHUTE OMEpaiu
YYCHHUIIUTE, TOCTBHIBAIINTE B TPETH KiIac € HEoOXoAuMo J1a
NPUTEXaBaT ONpEeNIeHN 3HAHUS 3a pena, 1Mo KOWTO ce Ipuiarat
neiicTBuATa. B aumakTuueckute TecToBe (DUTYypUpaT MOKa3aTelu,
KOWTO CE OTHACAT JI0 pelllaBaHe Ha YHCIOBH U3pa3u 0e3 U CbC CKOOH,
KaTo ce OOpbIIa ClenraTHO BHIMAHNUE Ha NPHJIaraHe Ha MPaBHIOTO
3a pena Ha neiictusTa ([Juarpama Ne 5).

3HaHMA U YMEHMA HA YYEHHLIMTe 32 pellaBaHe Ha
YHCJIOB U3PAa3 ¢ HoBeve OT eHO NpecMATAHE - OLeHKH B
ecTo0aJHATA CKaJIa

© Pefn, Ha AelcTBuATa Ha
YMCNOB M3Pa3 CbC
CKobu

M pej Ha AeiCTBMATA Ha
yncnos nspas 6es
CKobu

EK1 EK 2 KK 1 KK 2

Juaepama Ne 5

IIpu amanu3a Ha pe3yATaTHTE ce€ CTUTAa IO HW3BOAA, Ue
YUEHHUIIUTE MPABUIHO ONpENessaT peja Ha JEHCTBUSATA U MPABUIIHO
M3BBPIIBAT MPECMATAHHATA WM MPAaBUIHO H3BBPIIBAT peAa Ha
JNEHCTBUATA, HO IOMYCKAT U3YMCIUTEHU IPELIKH, HO CBIIO Taka ce
HaOJIo/IaBaT CiIydau, MPHU KOWTO YYEHHKBHT C€ € OTKaszal Ja pellu
3aj1ayara.

Hapen ¢ aputmeTHuHHTE, YYEHUIUTE, KOUTO MOCTHIBAT B
TPETH KIIaC € HYXXHO Jia BIAJesT OmpeselieH o0eM anreOpudHu
3HaHus. CienBamiara KaTeropus MoKa3aTeilr, KOUTO ca 3aJ0XEHH B
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JUJTAKTHYECKUTE TECTOBE, C€ OTHACST JI0 HAMHpAHE HAa HEU3BECTHO
crOMpaeMo U Hen3BecTeH MHOKHTEN (J{narpama Ne 6).

3HaHMA U YMEHHMS HA YYEeHHLMTE 32 HAMHPaHe HA HEU3BECTHO
cb0MpaeMo U HEM3BECTEH MHOKUTE - OLIEeHKA B LIeCTO0AIHATA
cKaJia
6
5
4
3
2
1
0
1 2 3 4 5
Juaepama Ne 6

Ilpm cpaBHHWTENHHMS aHaNM3 Ha JBaTa IIOKa3aTens ce
YCTaHOBSIBA, Y€ YUYCHHUIIUTE CPEUIaT TPYAHOCTH MPHU HAMUpPaHE Ha
HEU3BECTHO ChOUpaeMo. ['pemikure, KOUTO ce 3abensA3Bar, ca:
YYCHUKBT H3II0J3BA TPABWIOTO 3a HAMHUpPaHE Ha HEU3BECTHOTO
YHCIIO0, HO JIONYCKa M3YHMCIUTEIHU TPEIIKH; HE yMee Jia H3I0J3Ba
MpaBWIOTO 32 HAMHUPAaHE HAa HEU3BECTHOTO YHCIIO; OTKa3Ba ce Ja
penIn 3a/1a4aTa.

Crnex mpoyuyBaHe Ha aIreOpUYHHTE M APUTMETHIHUTE
3HaHWsI CJe/[Ba J1a Ce W3CJIEABAT U TEOMETPUYHUTE 3HAHHS, KOUTO
yueHUIMTe TpsiOBa Ja BiamesT. Ta3m KaTeropus BKIFOYBA
MOKa3zaTedd 3a HAMUpaHe Ha CTpaHa Ha TeoMeTpuyHa (Qurypa
(TpaBOBI'BIHKK, KBAAPAT U TPUBI'BIHKK). [IONydeHUTE CTOHHOCTH
HA BCEKHM CIIMH OT IOKa3aTeJIMTe PEruCTPHpaT M TPYAHOCTHTE, C
KOMTO YYCHHUIIMTE ce COJNBCKBAT NpPU HaMHpaHEe Ha CTpaHa Ha
reomeTpuuHa purypa (Aunarpama Ne 7).
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3HaHus u YMEHHUS HA YYCHHLIUTE 3a HAMHUPaAHE CTpaHa
Ha reoMeTpuiHa (l)nrypa - OIleHKA B IIecTo0aHa cKaJia

5,2

B Hamupa cTpaHa Ha

4,8 KBagpar
4,6 B HaMMpa CTpaHa Ha
TPUBIBAHUK
4,4 P
42 | Hamupa cTpaHa Ha
’ NpaBObIb/HUK
4 |
3,8
EK 1 EK 2 KK 1 KK 2

Juacpama Ne 7

YetupuTe wu3CleABaHU Kiaca Hai-100pe ce copaBsAT Mpu
HaMHUpaHe Ha CTpaHa Ha KBamapaT, kato crmemsa: EK1 (5,06), EK2
(4,84), KK1 (4,88), KK2 (4,76). YueHunure IOBeYe HU3IUTBAT
TPYIHOCTH IPH HaMHpaHE Ha CTpaHa TPUBI'BIHUK, HO BCE IMAK Ce
crpaBsAT 100pe ¢ Ta3M JCHHOCT, KOETO ce€ TOTBBPXKIaBa OT
pesynrarure: EK1 (4,84), EK2 (4,72), KK1 (4,76), KK2 (4,88).
OneHbYHUTE CTOHOCTH PETUCTPUPAT, Y€ HAM-TpyAHA 32 yUYECHHUIIUTE
ce € OKaszaja 3ajaya 3a HaMHUpaHe CTpaHa Ha MPaBOBI'BJIHUK.
Brnpeku, TpyaHocTHTE, YUSHULUTE OT EKCIIEPUMEHTAIHUTE KIIACOBE
ycmsaBaT Jla C€ CIpaBsiT IM0-I00pe B CpaBHEHHE C KOHTPOJIHHUTE
KJIacCOBE, W TO SICHO C€ BIDKJIA M0 moiydeHurte pesynataru: EKI1
(4,74), EK2 (4,42), KK1 (4,22), KK2 (4,32).

[lo TO3M mokaszaren MoOXeM da AOCTHIHEM 1O HM3BOAA, 4e
VYEHHKBT TPAaBUJIHO HAMUpa CTpaHa Ha TeoMeTpuuHa ¢urypa u
MPaBUIIHO U3BBpIIBA npecMsiTanusTa. CbIOI0 Taka ce HabiromaBar
cllyyad, B KOWUTO YYEHHKHT H3IION3BAa MPAaBWIOTO 3a HaMHpaHe
CTpaHa Ha r€OMETPUYHA (QUrypa, HO JIOMYyCKa MU3UMCIIUTEIIHA IPEIIKa
WIM HE WM3I0JI3Ba TPABUIIOTO, JIOMYCKAa T'PEIKH WU HE padoTH Mo
3ajavara.

Hapen c ycBosBaneTo Ha apUTMETHYHH, ajIreOpHUYHH U
TeOMETPUYHH 3HAHUSA U YMEHUS, 3aJI0’KEHU B YIeOHUTE MPOTpaMu 0
MaTeMaTHKa, YYCHULIHUTE TpsOBa Aa NpUTEkaBaT M yMEHUS 3a
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TBOPUYECKO TpWiIaraHe Ha 3HAHHUATA, KOWTO CE€ H3MEpBaT dYpe3
pelaBaHeTo Ha TeKCTOBH 3amaun ([Iuarpama Ne 8).

3HaHua u YMEHUA HA YICHHIIUTE 3a CbCTABSIHE
pemraBaHe HaA TEKCTOBA 3aJava - OCHKHU NMMOJYYE€HHU B
mecTo0aHaATa CKaJIa
4,8
:: N pemraBaHe Ha TEKCTOBA
&4 3a/aua
&
[ & F
L&
&4 -
[ 3 A ¥ CbCTaBAHE HA TEKCTOBA
:: :1 3aja4a o JafeHa
| HIIOCTpanus
re o
EK 2 KK1 KK 2

Juazpama Ne 8

CpaBHHUTEIIHHAT aHAIW3 Ha JBara IOKa3aTelsl OuepTaBaT
TPYIHOCTUTE, C KOWUTO YYEHUIIUTE C€ CpelarT Mpu pPEIlIaBaHeTO U
CHCTAaBSHETO Ha TEKCTOBH 3anaud. [Ipu pemaBaHeTo Ha TEKCTOBUTE
3a7a4d  YYCHHIUTE C€ CIPaBAT  CPaBHHUTEIHO  MO-100pe.
HaGmogaBanuTe MpOIyCKHM ca CBBP3aHH C: HEMBJIHO € pelieHa
3aja4ara, JIONyCHAaTa Ipelika B MHCJICHETO, HENpPaBHJIHO pelIeHa
TEKCTOBAaTa 3a/la4ya WJIM YYEHHKBT C€ € OTKa3all Jia pelld 3ajadara.
[Monyuenute croiiHoctu ca cneanure: EK1 (4,52), EK2 (4,72), KK1
(4,44), KK2 (4,32).

[Tpu BTOpUS TIOKA3aTeNl — ChCTaBsIHE HA TEKCTOBA 3a/1aya, Ce
HaOJI0ZIaBaT CEPHO3HU MPOMYCKM B 3HAHHMATA HA YYCHHIUTE OT
YeTHpHUTE KJlaca: YYCHHKBT MPABHIHO ChCTaBsi TEKCTOBATa 3a/1aya,
HO JIOTyCKa M3YHCIIUTEIHHU IPEIIKN PU PEIIaBaHEeTO M, HEIIPABIITHO
ChCTaBsl TEKCTOBA 3ajlaya; HEMpaBHJIHO pelllaBa MM ce OTKa3Ba Jia
peumn. Pesynrature, KOMTO ca MOCTUTHATH OT YETHPHTE Kiaca ca:
EK1 (4,52), EK2 (4,52), KK1 (4,44), KK2 (4,32).

KbM TBOPYECKOTO MpUiIaraHe Ha MaTeMaTHYECKUTE 3HAHUSI
ce OTHACS U MoKa3ares 3a ChCTaBsHE HA YUCIOBU U3Pa3H MO JAaJIeHN
naunu (JInarpama Ne 9).
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3HaHUSA U YMEHHS HA YYEHHIIUTE 32 ChCTABSIHE HA
YHCJI0OB U3PAa3 MO Ja1eHH JAHHHU - OLIEHKA B
ecTo0aJHaTa cKaJja

5
4,8 -
B chCcTaBsHE HA YKMCIIOB M3pa3
46 0 JaJCHU JaHHU
4,2 - . . .
EK1 EK2 KK 1 KK 2
Juaepama Ne 9

Y4eHunuTe ce CrpaBsT J00pe ¢ Ta3u EHHOCT, HO ChIIO Taka
ce HaONrOaBaT M MPOIYCKHU: MPAaBUIHO CHCTaBsl YHCIOB HM3pa3, HO
JOMYCKa N3YHMCIUTENIHA TPELIKa IIPH CaMOTO peIllaBaHe; HENPaBUIHO
CHCTaBsl YUCIIOB U3pPa3 WK He paboTH 110 3afayara. Perucrpupanu ca
cieHnTe cToiHOCTH M B yetupute kiaca: EK1 (4,88), EK2 (4,52),
KKI1 (4,44), KK2 (4,54).

Cren nomydeHHUTe pe3yiaTaTd ce yCTaHOBH, Y€ PABHUILETO Ha
MaTEeMaTHYECKUTe  KOMIIETEHTHOCTHM  Ha  y4YEHHIUTE  OT
EKCIICpUMEHTATHUTE ¥ KOHTPOJHUTE KJacoBe ca ONM3KH TI0
CTOWHOCTH.

OT mnpoBeneHOTO H3CIEIBAaHE MOraT Ja Ce HalpassT
HSKOJIKO M3BOAA:

- YueHHIuTE pasnojaraT ¢ HEOOXOOUMHTE MaTeMaTHYECKH
KOMIIETEHTHOCTH, C KOMUTO MOTaT Jia HW3BBPIIBAT APUTMETUYHHUTE
neiicTBus (ChOMpaHe, N3BKAAHE, YMHOKEHHE U JICIICHHE);

- Ha Hemoctarp4HO BHCOKO HHBO Ca MaTeMaTHYECKHUTE
KOMIIETEHTHOCTH, HEOOXOJMMH 32 pelllaBaHe Ha anreOpUYHM 3a4a4H;

- HepoctaTpuno €  paBHMILETO Ha  pa3BUTHE  Ha
MaTEeMaTHYECKUTe KOMIIETEHTHOCTH, CBBP3aHHM C pEIIaBaHETO Ha
TEOMETPHYHH 3a/1a4H;
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- Ha Hemoctarp4HO BHCOKO HHBO Ca MAaTeMaTHYECKHUTE
KOMITETeHTHOCTH, HEOOXOINMH 3a CHhCTAaBSHE U pellaBaHe TEKCTOBH
3aJauu.

dopMupamMAT eTanm Ha IWAAKTUYECKUS EKCIEPUMEHT Oe
TIPOBEJICH IPEe3 MECEIHTe: HOEeMBpH, nekemMBpu Ha 2021 rommHa u
siHyapu, ¢eBpyapu, MapT u anpui Ha 2022 roauHa. Ilepmogst Ge
o3aryaseH ,,Ilepuona Ha mpoekTure*.

QopMHupamMAT eTanm  Ha JAJAKTHYECKHS eKCIEPUMEHT
BKJIIOYBA M3ITBIHEHUETO HA TeT Yy4eOHU MPOEeKTa M0 MaTeMaThKa C
YUCHHLIUTE OT EKCIEpUMCHTAIIHUTE KJacoBe, KaTo 3a IenTa
npeaBapuTenHo Oe HampaBeH aBTOPCKH JAWAAKTUYECKA MOJET,
CTPYKTYpHpaH OT €Tald W TOJETald, Bb3 OCHOBA Ha KOHTO Ce
peanu3upaxa 3aJ0KEHUTE MPOCKTHU 3aaadr. MoJenbT, TMPUIIOKEH
KbM JIUJAKTHYECKUS EKCIIEPUMEHT, CBhOOpa3HO pasriie[aHaTa
mpoOyiieMaTUKa B JHUCEPTAIMOHHUS TPYyHN, € OCHOBAaH BBPXY
MMPOEKTHOOA3MPaHOTO 00yUYeHHE TI0O MaTeMaTHKa B TpeTH kiac (Dwr.
Ne 1).
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JAupakTuyeckd MoJel Ha MNPOEKTHA Y4eOHA [JelHOCT 1O
MaTeMaTHKa 3a 3. Kjiac

IIbpBu eTan: BoBexkaam eran

| moperam: |11 mogeranm: Il momeram: IViooxeram:
OmnpenensHe Onpenensne Pasnpenensane * Brb3narane
Ha TEMaTa Ha Ha EKUIIUTE Ha Ha
MIPOEKTa MIPOEKTHATA MPOEKTHATA
3a7a4a

BTOpI/I eTrai: HpaKTHKO-l’IpHJ’[O)KeH eran

S

| moperam: M3nninenue

Il mogeram: Jlocturane
JIO TeITa Ha MPOEKTA

Ha NIPpOCKTHUTC 3aJa4Hn

Tpetu eran: IlpeseHTaTNBEH eTan

| mogeram: [peacrassiHe Ha QUHATHUS
pesyJnTar npen ayJJuTopHs

= =

quB’prI/I eTart: OIIeH"b'leH eTan

= 5

| mogeTram: Ilposepka 1

| mogeran: CamoorieHKa
OT CTpPaHa Ha YUYEHUIIUTE

OII€HKa OT CTpaHa Ha YYUTCIIA

Quzypa Ne 1. Emanu na npomuuane Ha npoekmHama y4eoua
0etiHoC NO MameMamuxa
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CrpykTypaTta Ha cCb3gafeHus AUOAKTHYECKH MOJEN Ha
IIPOEKTHOOA3MpaHaTa yueOHa AEHHOCT 110 MaTeMaTHKa B TPETHU Kiac
CE ChCTOH OT CIIETHUTE ETalHu:

II'bpBu eTan: BeBexkaam eran

I noneran: OnpenesisHe HA TeMAaTa HA MIPOEKTA

Ilpenm nma ce  OpuCTbOM  KbM  IUIAHUPAHETO |
OpraHU3MpaHETO Ha MpOeKTHaTa yueOHa IeHHOCT, € HeoOXoAUMO /a
ce IIOMHUCIM BBPXY TeMaTa, C KOSTO YYEHHLIUTE IIe paboTIT.
M360ppT Ha TemaTa TpsAOBa da € ChOOpa3eH C HMHTEPECHTE H
BB3MOKHOCTUTE Ha YUCHUIIUTE, KAKTO U J1a € aKTyalHa ¥ 3Ha4uMa OT
mpakTh4ecka rineaHa Todka. JloOpuar w3bop Ha TemaTa € Haid-
Ba)KHaTa 3a7ada, OT KOSITO 3aBUCH  HEMHOTO  YCIEIIHO
¢unanuzupane. JonmuTBallku ce 10 WICHOBETE Ha CKHUIIUTE CTaBa
sSICHO, Y€ Ha YYCHUIUTC Ca MHTCPCCHU TEMU OT 3aO6I/IKaJ'I$1HIaTa '
JEACTBUTEIHOCT.

II moperan: OnpenesnsiHe HA eKUIIMTE

OcBeH YYCHHIIUTE J1a ca 0 PaBeH OpoH, yuuTensaT TpsOBa jaa
ce CTPEMH J[a HalpaBH Pa3lpelesICHHETO TakKa, Yye CKUIIUTE 1a ca
PaBHOCTOMHHM U TIO BE3MOXKHOCTHTE Ha yueHunute. OOmmsT Opoit Ha
YUCHUIIUTE OT JIBaTa €KCIIepUMEHTaIHH Kiaca ¢ 38 yuenuiu. EK1 —
19 y4yeHuuun pasnpeneneHu B CIEIHUTE €KUITH: IBa eKHIa ca ¢ 1o 4
YUEHHMIIM U JjBa €KuMa ¢ 1o 5 yueHunu. ChIIOTO pasnpenesieHne Ha
ekumure € u B EK2, 3amoro u ABaTa eKCIEpUMEHTATHU Kiaca
pasmosiarar ¢ eIHaKbB Opol yUEHHIIH.

III moperan: Pa3npenesisine HA NPOEKTHATA 3a1a4a

C pasnpenensHETO Ha NPOEKTHAaTa 3ajada  MEeXIy
YUYaCTHUIIMTE B TpyIaTa ce MOCTUra Jo0pa OpraHu3alisi U CTPEMExX
KbM YCIIEUTHO TPUKIIOYBAHE HA MMPOEKTHATA JAEHHOCT.

IV nogeran: Br3iarane Ha NpoeKTHHUTE 32424

Exumnnata paboTa noamnomara pasnpeaesnsHe Ha [0/13aJa4nTe
MEXJ1y YWIEHOBETE Ha eKkuMma. ['apaHius 3a ycrexa Ha Ta3u JeHHOCT €
HINYMETO Ha J100pa OpraHu3alusi U CTPEMEX KbM YCHEIIHOTO
MIPUKJIIOYBAaHE Ha MPOEKTHATa JAeiHocT. CaMuTe y4eHHIU TPYIHO ce
CIPaBAT C Ta3W 3ajjada, 3aTOBA POJISATA HA YUHUTENS € IMOAIoMAaraia u
HacoyBala.

Bropu eran: IIpakTUKO-NIPHIOKEH eTan

I moperan: M3nbaHeHNe HA MPOEKTHUTE 3a1a4H
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JlefinocTuTe B MpOEKTHATa KapTa ca 6 W BCAKA ACHHOCT ce
VM3MIBJIHSIBA OT YYEHHWKa, Karo TMpH TIOCIeAHaTra JEeWHOCT OT
MMPOSKTHATA KapTa YYCHUIIUTE TPsOBa Ja MPOSBAT TBOPYECTBO WU
BBOOpaKEeHHE.

II mogeran: JlocTurane a0 ueJiTa Ha MPoOeKTa

Bcesaka npoekTHa nedHOCT uMa onpeneneHa men. Ts e
MIOCTUTHATA, KOTaTO Ca pealu3UPaHd BCUUKH BH3JI0KEHU JCHHOCTU B
MIpOeKTHAaTa KapTa.

Tpern eran: IlpeacraBsine Ha pUHATHUSA pe3yJITAT Hped
ayauTopusi

Crnen kaTo ce peaJu3upar BCUYKU NMPOEKTHU 33/1a4H, ClieJBa
MIpeICTaBsIHETO Ha (PUHATHES MPOAYKT. Beekn exkum n3bupa Ko ma
ObJic B poJisiTa HA TOBOPHUTEN HA €KHIIA — TOW MpecTaBs GruHamHaTa
4acCT Ha MPOCKTa Mpe€a BCUUIKU YIaCTHUIIU B IPOCKTHOTO o6yquHe u
mpen yuwreds. 3a IenTa MeTusIT €KWl € Tpen IbCKaTa, HO
TOBOPHTEIST MpeAcTaBs paboraTta. Ponure B exuma ce cMEHST mpH
BCCKHM IIPOCKT, 3a Aa MOXKC BCHYKM YUYCHHMIM Ja Y4dacTBaT B
pa3IMYHUTE NEUHOCTH.

YerebpTH eTan: OueHbYyeH eTan

I moperan: CamooneHka OT CTPaHA HA yYeHULUTe

Ha YYCHHUIUTE € MPCACTaBE€HAa BB3MOXHOCT Jia HalpaBAT
OIIEHKA Ha €KHUIIH, KATO TOBOPHUTEJIAT Ha BCEKU KU ChOOIIaBa KaKBa
OIICHKA HETOBMST €KWI JlaBa Ha paboTaTa Ha €KHIa, YUATO JEHHOCT
ce o0cwmxma. TakaBa BB3MOXKHOCT CE J1aBa Ha BCUUKH &8 EKHUIIA.

OT ChINECTBEHO 3HAYEHWE 3a Yyclexa Ha IMPOEKTHOTO
oOydeHHe € y4JaCTHUIIUTE B HErO Ja NpOSBSABAT JFOOO3HATEITHOCT,
TBOPUYCCTBO, KpE€aTUuBHOCT, JJOTMYHOCT 110 OTHOLIICHHEC Ha
M3OBIHABAHETO HA KOHKPETHU JACHHOCTH, 3aJI0)KEHH IPOEKTHATA
Kapta. B Ta3m BpB3Ka MOM3amauMTe B NPOEKTHUTE KapTH ca
noaOpaHd Taka, Ye Ja H3MEpBaT HE CaMO CTaHJAapTHUTE
MaTeMaTHYEeCKH TOKa3aTeld, HO M Ja Ce Mpocjenu MposiBaTa Ha
TBOPYECTBO M KpeaTUBHOCT. Ta3W 1en ce peanusupa upe3
mocienHaTa ACHHOCT BbB BCSKAa €lHA MPOEKTHA KapTa. 3a MbpBHUS
MPOEKT Ta3M 3aj1a4ya ¢ U3paboTBaHETO HA MOCTEP HA CIIaJIKapHUIIATA.
3a ¢mHaNa Ha clenBalIus IPOEKT, TPAOBa Ja U3paboTAT peKiama Ha
»3eIeHuyKoBa rpaguHa’. [IpoekTHUTEe AEHHOCTH MOCTENEHHO OMBAT
YCIOXHABAaHU W HaATrpaXAaHW, U TaKa B YYaCTHHULIHMTC Tp$I6Ba Ja
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MpeaoCTaBiIT 3a (QuHANA pekiiaMa Ha ,,YBECENIHWTeleH TIapk™.
UeTBBPTHAT TMPOEKT € CBBP3aH € H3pabOTBAHETO HA peKIaMeH
nocrep Ha ,,Iypuctuuecka areHuus ‘. [locneqHusIT yueOeH IpoeKT e
CBBpP3aH C MpPEACTaBSIHETO HAa peKIaMeH IUIaKaT 3a TeaTpaHO
MpeCcTaBICHUE.

Il mogeran: IIpoBepka U olleHKA OT CTPAHA HA YYHTeJs

Ha ¢unana Ha mpoekTHUTE NEHHOCTH, YUMTEISAT OLICHSIBA
MIPOCKTHUTE 3a7add, KaTo ce OOphIma 0COOCHO BHHUMAHHEC AT
YYACTHUIUTE Ca M3MBJIHUIN BCUYKH YCIOBHS U IMOJYCIOBHUS, KOUTO
W3UCKBa MPOTHYAHETO Ha MPOEKTHOTO O0yYEHHUE, a ChILO TaKa Aaju
U3IIBJIIHCHUTC I[GP'IHOCTH Ca HM3BBPUICHH IIPABUIIHO. OHCHKaTa Ha
YUUTENsT MOXKe Ja ObJe KOpUrupalia, ako ce Hajara CIpsIMO
CaMOOIICHKaTa W OIlleHKaTa OT JPYTUTE YYCHHUIM M Ja 0000InaBa
W3MBIHEHUETO Ha 3a/avara, KaTo YYUTENST MpaBH JTUCKPETHH
3a0eNeXKH TPU HEOoOXOAWMOCT, 3a Ja He yOWe >KEIaHHWeTO Ha
YUCHHIIUTE 32 mono0eH BUn JeiiHocT. OeHKaTa Ha YYUTENs € TO0-
CKOpO HachpyaBaila, I[OCOYBAMKM KaK Jla ce MpeoJosesT
MPOMYCKUTE, aKO HMMa TaKuWBa, HO B CBHIIOTO BpEeME Ja BIbXBa
YBEPEHOCT B COOCTBEHUTE CHJIM M BH3MOXHOCTH Ha ydeHHnute. OT
MO-TOpe TOCOYCHHUSI MOJEN € HeOOXO0AUMO Jia c€ ChbCTaBH MOJEN OT
KPUTEPHH U TMOKa3aTeNy, ¢ TIOMOIITa HA KOWTO Iie ObAaT OlCHEHH
peanu3upanute mpoekTHH KapTu (Pur. Ne 2).
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Kpurepnii Ne 1: CreneH Ha yCBOCHOCT HAa 3HAHMATA

| mokasareJ:
IIsnHOTa HA

3HAHUATA,
YMCHUATA U
HaBULIMTE

Il noxa3zareu:
IIpaBuiHOCT Ha
3HaHUATA

11l moka3arei:
TouHOCT Ha
3HAHMATA

Kpurepnii Ne 2: CteneH Ha JHYHOCTHO pa3BUTHe

| moxa3zareur:
IIpunoxumocT Ha
KOMIIETEHTHOCTUT
€ Ha yYCHHUIUTE

Il mokasareu:
Hannune Ha

JIOTUYECKA U
MHCJIOBHA
JEHHOCT

111 nmokazareus:
IIposiBa Ha
TBOPYECTBO U
BHOOpaKEHUE B
MIPOCKTHHUTE

JIEUHOCTH

Kputepnii Ne 3: CTeneHn Ha caMOCTOATEJHOCT 10 BpeMe HA U3IIbJIHEHHEeTO

Ha NpoeKTHaTa JefiHOCT

\/

| moka3areJ:
Hanuuwne Ha

nobpa
OpraHU3aIMOHHA
KyJTypa

Il moka3zarein:
CaMOMHHUIINATHB-
HOCT Ha
YYaCTHUIIATE

111 moxa3aren:
[Ipe3entupane Ha
JIeHOCTTa Tpe
ayIATOPHS

Queypa Ne 2. Cucmema om Kpumepuu u HOKA3amenu 3a OYeHA8aHe
Ha pe3ynmamume Om NpOeKmHama y4eoHa 0etiHocm no
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OTnenHNTE KPUTEPHUH CE OLEHSBAT C IMOMOIITa Ha TOYKOBA
cucrema, 00Bbp3aHa C TPH paBHHUIIA Ha ycreBaeMocT. PaBHumaTa 3a
OTJIETHUTE KPUTEPUHU MIPUTEKABAT ONpEIeIcHAa XapaKTEPUCTHUKA.

1. Kputepuii: CTeneH Ha yCBOEHOCT HA 3HAHUSATA

To3u kputepuii ce oTHacs 10 TOBa, B KaKBa CTEIEH EKUITUTE
ca ycBowid 3HaHuATa. CHINO Taka B TO3W KPUTEPHH ce HaOmonaBa
KbJIe Hall-uyecTo ca JOMYCHATU TPEIIKK U Al YYaCTHHUIUTE ca Ce
CIPaBUJIM MIPH MOIBIIBAHETO Ha IMPOEKTHATA KapTa.

II'bpBu nokaszares: IIbiHOTa HA 3HAHMATA, YMEHUATA U
HABHUIINTE

Tyk akLEHTBT € BbpPXYy TOBa KaKk M II0 KaKbB Ha4MH €
MIOTbJTHEHA camMaTa MPOeKTHA KapTa, KaTo ce HabIio[aBar CilegHUTe
MpU3HALM: Jadu UHpOpMaluaTa ¢ HalmucaHa MOJAPOOHO KaKTo € o
MpEABAPUTEIIHO 3AJ0XKEHUTE JaHHM, KaK W IO KakbB HAYWH ca
W3IIOJI3BaHN AITOPUTMHTE 32 PellaBaHe Ha OMpeNesIeH THIT 3a/1a4H,
3aJI0’)KEHU B MPOCKTHUTE KapTH.

CkajaTta 3a oleHSIBAHE HA TMOCTHKEHHMSATA HA BCHUYKHU
YYACTHHMIIU € TPUCTENEHHA, KaTo cJleaBa:

a) Bucoko paBHHIIEe — MAaKCHMATHO € M3MOJI3BaH 3amaca oT
KOMIICTCHTHOCTH T.€, 3HAHUA, YMCHHUA, BCUUKN YUYaCTHUIU MOraT Ia
H3M0JI3BAT CHOTBCTHUTEC aJr'OPUTMHU MW IIpaBHJia 3a HaAMHUpPAHC Ha
KIIFOUOBOTO PEIICHIE;

6) CpenHo paBHMIIE — YaCTHYHO € HW3IMOJI3BaH 3amaca OT
3HaHUA U YMCHUA, YUACTHUIIUTC YaCTUYHO U3IIOJI3BAT AJITOPHUTHMA 3a
pelieHue;

B) Hucko paBHHMIIe — HemocTarbyHa WHGOPMAIUSA TMPU
pelaBaHe Ha 3a7ja4nTe B MIPOCKTHATA KapTa.

Bropu noxkasares: IIpaBuiIHOCT Ha 3HAHUATA.

To3u mokasaren e HacOYeH KbM MPABUIIHOTO TOITbJIBAHE Ha
camara KapTa, KaKTO U MPABIJIHOTO M3MOJI3BaHE HA AJITOPUTMHUTE 32
pemaBaHe Ha anreOpWYHH, TEOMETPUYHM U TEKCTOBM 3aJadu.
CriernaiHO BHUMaHKE ce 0OpbIlla Ha TOBa KaK € IMOIbJIHEHa camara
vHpoOpMaIusl U Jadd ChIbpKa HEOOXOJUMHTE IaHHU, KOUTO ca
3aJI0’KE€HU OT CAaMOTO HadaJo.

Ckasiata, 3a U3MEpBaHe Ha IOCTHKCHHUATA HA YYACTHUIIUTE B
MIPOEKTHOTO O0YYCHHE € TPUCTEIICHHA!
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a) Bucoko paBHMIIE — BCHYKM UJICHOBE Ha e€KuIa
W3IIBJIHSBAT IPABUIIHO JCHHOCTHUTE, 3aJI0’KCHH B IIPOEKTHATA KapTa;

0) Cpenno paBHHIIE — TIPaBUIHO Ca H3MOI3BAHU
aNrOpUTMHUTE 3a pellaBaHe, HO ca JOIMYyCHATH W3YUCIUTEIHU
IPELKH;

B) Hucko paBHMIEe — HENPaBWIHO ca U3IOJI3BaHU
ITOPUTMHTE M HETPABIITHO € pelleHa caMaTa 3aaaya (AeHHOCT).

Tperu noka3ares: To4YHOCT HA 3HAHUATA.

To3u mokazaTen € HacO4YEeH KbM TOYHOCTTA Ha IOAaZeHAaTa
uHpOpMaLusl OT CTpaHa Ha ydacTHuiurte. Haii-Beue ce oOpbia
BHUMaHHE Ha aJIrOpUTMUTE 3a pellaBaHe Ha 3ajjaud, KakTo U Jalu
MMa JOITyCHATH I'PELKU.

TouyHOocTTa Ha 3HaHUATAa Ce€ OLEHABAa C TIOMOIITa Ha
TpHUCTENIEHHaTa CKaJja:

a) Bucoko paBHHUIIE — TOYHO U3NBIHSABAHE Ha
BB3JI0KEHUTE AEHHOCTH B IPOEKTHATA KapTa,

0) CpeaHo paBHMIIE — IIPOCKTHUTE ACHHOCTH B MPOCKTHATA
KapTa ca W3IIbJIHCHN YaCTUYHO;

B) Hucko paBHMIIE — TPOEKTHUTE ACHHOCTH Ca M3ITBIHEHN
HETOYHO.

2. Kpurtepnii: CTeneH Ha JMYHOCTHO pa3BUTHE

bpBu noKasarteJ: punoxumoct Ha
KOMIIETEHTHOCTHTE HA YYeHUIIUTE

To3m moKazaTren KpacHOPEUMBO TOBOPH 32 CaMUTE
YYaCTHUIM, KaK W IO KAaKbB HAYMH NpWIarar 3HaHMUATA CH 110
OTHOLICHUE Ha OT/AEIHUTE ACHHOCTH, 3aJI0’KEHH B IPOEKTHATA KapTa.

a) Bucoko paBHMIE — BCHYKM yYaCTHHUIM B MPOCKTHUTE
JEHHOCTH OBP30 Ce OPUEHTHpAT M YMEJIO TpWJIarat 3HaHHsTa CH B
JlaJieHa CUTyalus;

6) Cpeano paBHHUIIE — YaCT OT YYACTHUITUTE B MIPOCKTHUTE
JNEHOCTH HEAOCTATHYHO OBP30 MpHJIAraT 3HAHUATA CH B KOHKPETHH
CUTYyalluy;

B) Hucko paBHMIIEe — yYaCTHULIKUTE TPYIHO CE OPHUEHTHpAT
B HOBOCH3/1a/IEHATa CUTYaIIs.

Bropn nokazaren: Hanuumne Ha Jormvecka v 3axbJa004eHa
MHCJIOBHA EHOCT
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Baumanuero € QokycupaHo BBpXy TOBa Jajd U A0 KakBa
CTENlEH YYaCTHHLUTE IIPOSIBSIBAT TBOPYECTBO, KPEATHBHOCT U
BHOOpaKEHHWE MO BpeME Ha W3MBIHEHHUETO Ha JEeHHOCTHTE,
3aJI0’)K€HU Ha MPEJEH IJIaH.

a) Bucoxo paBHMIIE — BCUYKY YYaCTHULY YMEJIO U3I0I3BAT
JIoruyecKaTa 1 MUCIIOBHA JIEHHOCT;

0) Cpenno paBHUIlE — HE BCHYKHM WICHOBE Ha EKUIa
IIPOSIBSIBAT JIOTHYECKA U 3a1bJI00UYEHA MUCIIOBHA AEHHOCT;

B) Hucko paBHMIIe — WICHOBETE Ha €KUIA HE IPOSBSBAT
JIOTHYECKA WIH 33bI00YeHa MUCIOBHA JIEHHOCT.

3. lloka3zatea: IIposiBa Ha TBOPYECTBO M BHOOpa’keHHe B
NPOEKTHUTE JAeHHOCTH

OTHOBO € (OKYyChT BBPXY TOBa, 1O KakBa CTEIeH
YYaCTHUIIMTE B MPOCKTHATa y4eOHa ACHHOCT MpOsIBSIBAT TBOPUYECTBO
1 BHOOpaKEHHE.

a) Bucoko paBHHUIIE — YYACTHULIUTE CE CIIPABST OTJIUYHO C
BB3JIOKCHUTE JICHHOCTH;

0) CpeaHo paBHHIEe — YYaCTHHIUTE TMPOSIBIBAT
TBOPYECTBO, HO TO € HEJOCTAThYHO 3a Aa CE U3IIBJIHAT €(PEKTHBHO
3aJI0KEHUTE JECHHOCTH;

B) Hucko paBHWMIIEe — YYacTHHUIIUTE HE TMPOSIBIBAT
TBOPYECTBO M BBHOOpaXKEHHE, T.e. paslonarar C OrpaHHYEHH
BB3MOKHOCTH.

3. Kputepuii: CteneH Ha caMOCTOATEJHOCT N0 BpeMe Ha
U3MbJHEHHETO HA MPOeKTHATA el HOCT

IIbpBu nokaszaren: Hanuvue Ha 100pa opraHu3anuoHHa
KYyJITYypa

To3m nokaszaren € HacOYeH KbM OPraHHU3aTOPCKUTE YMEHUS
Ha yuacTHuuure. Hammumero Ha noOpa opraHu3anusi BOIU [0
yCIIelIeH pe3yTaT, KOWTO ce JbJKU Ha J1o0pa opraHuzanus u 100pu
B3aUMOOTHOIICHUA MCXK Y CaAMUTC YYaCTHHUILIA.

a) Bucoko paBHMIIE — CcaMOCTOSTENIHA OpraHU3alUs H
pasmpenensiHe Ha 3abJDKEHUATA MEX/ly WICHOBETE Ha €KUIA, KaKTO
Y HAJIMYHETO Ha J00pa KOMYyHHUKAIHS;

0) CpeaHo paBHMINEe — YYaCTHULHTE CpelIaT TPYIHOCTH
IIpH pa3NpeaesITHETO HA POJIUTE, KOETO BOAM O HaMeca Ha YUHUTEs;
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B) Hucko paBHHMINE — TIpY YYacTHHUINTE ce HaOII0gaBaT
OTPaHMYEHH BB3MOXKHOCTH 10 OTHOUICHHWE Ha pa3lpeAcisiHeTO Ha
3aJlaumTe.

Bropu nokasareJs: CaMOMHMIIUATHBHOCT Ha
y4acTHULUTE

[lokaszaremnaT € HacoueH KbM TOBA Jajld CAMUTE YYaCTHHUIH
MposIBSIBAT HE0OXOAUMAaTa CaMOMHUIIMATUBHOCT, KOSITO AOBEXIA IO
¢uHanHMA 3aBBPIIEK Ha IOcTaBeHaTa nena. Hemocrarpunata noza
CaMOMHMIIMATUBHOCT OM TMOBJIMSJIA Ha  YCIIEBaeMOCTTa U
yYaCTHHUIIMTE HE Orxa OMIIM yIOBIETBOPEHH OT padoTara CH.

a) Bucoko paBHHIIE — YYaCTHHLIUTE CAMOCTOSTEIHO
W3BBPLIBAT BB3JIOKEHUTE ICHHOCTH;

0) CpenHo paBHHUINE — YYACTHUIIMTE CpeIaT TPYAHOCTH, U
¢ Heo0Xo/IMMa HaMmeca OT CTpaHa Ha YUUTells;

B) Hucko paBHHIIe — YyJYacTHHLUTE HMaT OrPaHUYCHH
BB3MOKHOCTH 32 U3IbJIHEHHE Ha BB3JIOKCHUTE ACHHOCTH.

Tpern mnoka3arten: IlpeenTupane Ha JgeldHOCTTAa TpeNn
ayauTopusi

a) Bucoko paBHMIIE — YYaCTHHIMTE B MPOEKTHOTO
00y4eHHEe MOTaT CaMOCTOSITEITHO JIa TIPENICTABSIT (PUHATHHS MTPOAYKT,
0e3 Hameca Ha yYUTes;

0) CpenHo paBHMIIIE — YYAaCTHUIIMTE NPEACTABIT (PUHATHUS
pe3yiaTar mpea ayJuTopusi, MOJIINOMOTHATH B HSAKOM MOMEHTH OT
YUUTEIS

B) Hucko paBHuIIe — y4yacTHULIMTE pasnonarat c
OTPaHUYEHH BB3MOXKHOCTH I10 OTHOLICHHE HPEACTaBsHETO Ipex
ayJMTOPUS M PeaM3UpaT Ta3u JEHHOCT M3ISUIIO IO/ PHKOBOJICTBO Ha
YUUTEJISL.

IlepuonsT o03arnaseH ,llepuon Ha mpoekTUTE, KOUTO ce
peanu3upa B paMKHUTE Ha HSIKOJIKO Mecelld, HAaUCTHHA Oe MOJe3eH U
YIOBJICTBOPSIBAI 32 BCUYKH y4JacTHHIHU. [IpoekTHHUTE AEWHOCTH ce
peanu3upaxa KakTo B YaCOBETE 10 MaTeMaTHKa, Taka U B YaCOBETE 3a
LeJIOHEBHA OpraHu3auusi Ha yueOHus neH. Ilpumaraiiku 3HaHusTa
CH Ha MPaKTHKA, YICHUIIUTE pa3dpaxa CMUCHIIA HA TOBA J]a Ce M3y4Ba
orpenesieHo y4eOHO chabpxkanue. Paborara mo y4yeOHM MPOEKTH TH
MOTHBHpA J1a paboTAT MO-yCUJIEHO, KAaTO BJIaraT MoBeYe CTapaHue U
KpeatuBHOCT. HanmuneTo Ha 100pa opraHu3aiys U CIjIoTeHOCT Cpejl
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YYaCTHUIINTE, BOAM [0 OTJIMYHU PE3YITaTH Clel MIIaJuTe
n3cnepoBateny. OTIMYHWATE B3aUMOJECHCTBHS MEXAY YUHTEN-
YUCHHUK HaAXBBPJS FPaHULIUTE HA TPAAWLIMOHHHA yyeOeH Mpolec
MpeBpbLIAT yueOHaTa cpesia B KeJIaHO MSICTO 3a TIOCEICHHUE.
*kkk

OcHOBHa 1€l Ha KOHTPOJIHHS EKCHepUMEHT € Jla ce
yCTAaHOBM B KakBa CTeNEeH ca YCBOGHHM MaTeMaTHUYECKUTE
(KOMIIETEeHTHOCTH) 3HAHHS OT Y4eOHOTO ChIbPKAHME 3a TPETH KIIac,
B YCJIOBHATA Ha MPOEKTHA ydeOHa JeWHOCT. 3a W3MEepBaHE Ha
MaTeMaTHYeCKUTe  (KOMIIETEHTHOCTH) 3HAaHMS Cc€  H3MOJI3Ba
JUArHOCTUYEH UHCTPYMEHTAPUYM C KOHTPOJIHO-OLIEHBYEH XapaKTep.

[Homyuenure pe3ynTaTu oT JIMATHOCTUYHHS
WHCTPYMEHTAPUYM CE OINpPENEIAT C MOMOIITa Ha MoAU(UIMpaHaTa
ckana Ha I'. buwxkoB. Bceku Tect ce mpoBepsiBa U OLEHSIBa 4pe3
KpUTEpUU 3a OIeHSABaHE HA MAaTeMaTHYEeCKUTE KOMIIETEHTHOCTH
(®ur. Ne 3).

Ilonstusara u
Pas6upa Bpp3kaTa T —
MENLY HOHATHATA 1 CHOTBETCTBAT Ha
000cHOBaBa
00eKTHBHATA
CHKJICHHUSATA o
A IEACTBUTETHOCT
CB3HATEJHOCT| HPABHJIHOCT
KPUTEPUN
3A OLIEHSIBAHE
HA
- 0000 MATEMATHYECKHUTE
KOMIETEHTHOCTH
HA YYEHHUIIUTE
Hawmupa paznuunu [IpoabmxurenHo
HAuYMHU 32 MPUJIaraHe Ha CBXpaHsBa
3HAHUsTA B €1Ha U ChIlla TPAﬁHOCT 3HAHUATA B
CUTYyalust I'bBBKABOCT ImaMeTTa

Quzypa Ne 3. Kpumepuu 3a oyenaeane Ha
mMamemamuieckume KOMNEemMeHmHOCIMU Ha YYeHuyume
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PaBHmmaTa, ¢ 9YMATO MOMOINI C€ OIEHSBAT MOJIYUCHHUTE
pe3yNTaTH 10 OTAETHUTE KPUTEPUH Ca TPH.

II'spBO paBHUIIE BKIIOYBA MMOKA3aTENIN 32 YCTAHOBSIBaHE HA
KOMIIETEHTHOCTH, KOHUTO Ca HAacOYCHH KbM  KOHKPETHO
MaTeMaTHYeCKO  ChAbpP)KaHWE, TPH KOETO ca  JIOMyCHAaTH
V3YUCIIUTENHN TPEIIKH, YICHUKBT CE€ € OTKa3all Jla pelid 3ajadara
WJTU PEIICHUETO € U3ISUI0 rpeliHo. ToBa paBHUIIE ce XapaKTepu3upa
C HHCKa CTENeH Ha Pa3BUTHE HA MATEMaTHYECKATE KOMIIETEHTHOCTH.

BTopo paBHHINE BKITIOYBA MTOKA3aTENN 32 YCTAHOBSIBAHE Ha
KOMIIETEHTHOCTH, KOHUTO Ca  HAacCOYEHM KbM  KOHKPETHO
MAaTe€MaTU4Y€CKO ChAbPKAHUC, KATO YUCHHUKDLT IPAaBUWIHO IIpuiiara
aNTOpUTHMA 3a pElIeHne, HO AO0IMyCcKa M3YUCIUTEHA TPEIka, B peia
Ha €IWHUIM, JECEeTMUM WM CTOTMUMA. ToBa paBHHILE C€
XapakTepusupa ChC CpeJHa CTENeH Ha pa3BUTHE Ha YCBOCHHTE
KOMITETEHTHOCTH.

Tpeto paBHHUIIE BKIOYBA MOKA3aTeNN 32 YCTAaHOBSBAaHE Ha
KOMIIETCHTHOCTH KbM KOHKPETHO MAaTEeMaTHYECKO ChIbp)KaHHE,
3aJI0’)KE€HO B 33J]a4d, KOUTO YUYEHUKBT € PEIIii abCOMOTHO BSIPHO U
TOYHO, 0€3 J0ITycKaHe Ha W3YHCIUTEIHN TPenIky. ToBa paBHHUIIE ce
XapaKkTepu3upa C BHUCOKA CTENEH Ha S(EKTUBHOCT HA YCBOCHHTE
KOMIICTCHTHOCTH.

OLEHABAHETO €€ OCHILECTBABA MO OTACIHUTE MOKa3aTelu U
ce peau3upa ¢ TIOMOIITa Ha TpucTeneHHara ckana (dur. Ne 4)

[

|| 2

3HAE
| 1

KOJIEBAE CE

HE 3HAE

Queypa Ne 4. Tpucmenenna crana 3a oyeHAsaHe PAGHUWEMO HA
VCB0EHU 3HAHUS U YMeHUs Om YieHuyume
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Crnex ycraHOBsBaHe Ha CHCTEMaTa OT KPUTEPUH H
MOKa3aTeJsH, [0 KOUTO IIle CE OICHAT MOJIYYCHUTE PE3YJITaTh B Kpas
Ha JUJAKTHYECKHS SKCIIEPUMEHT, Ce MPEMHHABA KbM aHATU3UpPAHE
Ha TE3U PE3yJTAaTH 10 MOKA3aTeIH.

ChIIOCTAaBUTEITHUAT —aHAIA3 MEXKIy YEeTHPUTE Kiaca,
B3EMalllM y4acTHe B AMIAKTHYCCKHS EKCIICPUMEHT, BOJM 10 M3BOJA,
4e TPOEKTHUTE Yy4eOHH JEWHOCTH ca OKasald BIHSHUE BBPXY
YCBOSIBAHETO HA MATEMATHYCCKUTE KOMIICTEHTHOCTHU (3HAHUS).

DUHATHATE PE3yJITaTH ITOKAa3BaT, Y€ MPOCKTHUTE yd4eOHH
JICHHOCTH OKa3BaT IMOJIOKHTEIHO Bh3JCHCTBHE BBPXY KaueCTBEHOTO
W KOJHUYECTBEHO YyCBOSIBAHE HA MATEMATHUYECKOTO  y4eOHO
chabpxkanue. KpaitHuTe pesynratu OT YeTHPHUTE Klaca, OTHACSIIHN CE
JI0 BCHUYKM T[IOKA3aTeNM, ca MOMECTEHH B CHHTE3UpaHa TaldJuia
(Tabmuma Ne 1).

Tabnuya Ne 1. Pesynmamu Ha u3ciedeanume Kiacose No
nokazamenu

— OmeHra mo
Toxasatean [[Ipasriroct|Cesnaretsoct| barasoet | TpaiioeT X IIECTO0ATHATA
Kac
EK 1 ITA CV Ciyvuran (19 yuennga) 274 258 47 2.68 262 5.24
EK | 0I5 CV Crvurm (19 yueHuER) 274 2.53 153 2.68 262 5.24
KK 110 B CY Cuvuran (18 yaeruza) 261 233 233 2.61 247 4,94
KK 210A 06V ]I. Oceroro (18 yuennra) 2.56 217 222 2.55 238 4,76

B TabnunaTa mo-rope ca MOMECTEHH CPEIHUTE PaBHHUINA Ha
[IOJIyYUEHUTE CTOMHOCTH 3a JBaTa EKCIEpUMEHTAIHM M JBaTa
KOHTPOJIHM KJaca, TIIOCTUTHAaTH B Kpas Ha JAHJAKTUYECKHA
ekcriepuMeHT. IloydeHuTe cpeHu CTOMHOCTH C€ MPEBPHIIAT B
OLIEHKM 10 miectodanHata ckana. IlodydyeHure oneHkn ca
IpeAcTaBeH! ¢ momolnra Ha guarpaMa (luarpama Ne 10).
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O060011eHN pe3yITaTH HA U3CJIeIBAHUTE KJIAacOBe MO
NMOKAa3aTeJu

KK 2
KK 1
EK 2
EK1

44 a6

4,8 5

22 5,4

Juaepama Ne 10

3HaHUATA, KOMTO YYEHHUIWTE IIOIydYaBaT C IIOMOIUTa Ha
MIPOEKTHUTE JIEHHOCTH ca OT TOJNSIMO 3HA4Y€HHWE B IpPaKTUKaTa.
[IpoexTHHTE MAEWHOCTH B Yy4eOHO-BB3MUTATEIHUS MPOLEC IO
MaTeMaTHKa OCUTYpsBaT Ha YYEHULHUTE WHPOPMHUPAHOCT, KOSTO Oa
VM TIOMara IpH pelaBaHeTo Ha pa3iIMyHU 10 CI0KHOCT 3aJa4u.

MareMaTrueckuTe KOMIIETEHTHOCTH, KOUTO Ca MPUIOOUTH C
MOMOIITA Ha TMPOEKTHUTE Yy4eOHU JEHHOCTH, CBHABPKAT BHCOKA
CTENEH Ha pe3yNTaTHOCT. ToBa ca OHE3W KOMIIETEHTHOCTH, KOUTO
cromMaraT Ha YYeHHUIIUTE 3a TpalHO YCBOsSBaHE Ha Y4eOHHs
MaTepuai.

Bepxy ocHoBata Ha cbOpaHHsS EMIHPHYEH MaTepHail
MpeUIoKeHaTa XUIoTe3a NOJIeKH Ha CTaTUCTHYecKa 00paboTka Ha
pesyiaTaTure, ¢ MOMOIITa Ha mporpamata SPSS.
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Tabauya Ne 2. Pasznuku no noxazamen , cvooupane Ha
yucnama 6e3 npemunasane” npu EKI1 u EK2 ¢ nauaromo u 6 kpas
HA QUOAKMUYeCcKUsl eKCnepumMenm no nokazamen ,, mpainocm "

IMoxka3aTen Bpoii Cpenen Cymaor | Wilcox | P
panr paHroBe | on
TeE Signed
Ranks
Test z

Cnbupane Ha | Ilo-HuCKH 0 0,00 0,00 2,000 0,046
qnciata 6e3 pe3yarati B
MpEeMUHABAHE | HAYAIOTO HA

JTMAK THIECKHUS

EKCIIEPHUMEHT

TTo-Bucoku 5 3,00 10,00

pe3yirati B

Kpas Ha

T aK THIECKHUS

EKCIIEPUMEHT

PaBencTBO B 14

HAYaJoTo U B

Kpas Ha

JIUTAK THYECKHUS

EKCIIEPHUMEHT

OTyeTeHOTO HMBO Ha 3HAYMUMOCT M TpPH  JBETE
excriepumenTanuu mapaneaku (Pexr = 0,046; pekz = 0,046) mokassa,
Yye ChIIECTBYBAT CTATUCTUYECKH 3HAYMMHM PA3JIWYMs MpH ,,chOMpaHe
Ha yrcia 0e3 mpeMuHaBaHe* Mpu TokaszaTen ,, TpaitHocT npeau u
CJIe]l y4aCTHETO B MPOSKTHHU yueOHHU JieiiHOCTH. JleMoHcTpHpa ce, ue
MpH 5 OT U3CIEABAHUTE YUECHHUIM ca ce MOA0OpUIHN 3HAHUATA, a TIPU
14 ca ce 3ana3unu ceumre pesyaraTtu. [Ipu 1BaTa KOHTPOJIHU Kiaca
He ce HaOmogaBaT CTAaTUCTUYECKHM 3HAUYUMM DPa3liMuusi, ThU Karo
HUBOTO Ha 3Ha4MMOCT € mo-rojsmo ot 0,005. KK1 (pxi: = 0,083) u
(p](](z = 0,317)

CrenBamaTta Tabiumna ce OTHacs 3a ,,cbOMpaHe Ha YuciaTa C
MpeMHHaBaHe",
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Tabauya Ne. 3. Pasauxu no nokazamen , cbOupamne Ha
yucnama c¢ npemunasane” npu EKI, 6 mauaromo u 6 kpas Ha
JudaxmuiecKkus eKkcCnepumenm no noxasamen ,, mpanHocm *

IMoka3aren Bpoit | Cpenen Cyma ot Wilcoxon | P
paHr paHroBeTe Signed
Ranks
Testz
Cnbupane Ha | Ilo-HuCKH 0 0,00 0,00 2,070 0,038
4HcIaTa ¢ pe3yirati B
MpeMHHABaHEe | HAYaloToO Ha
JTUAK THIECKHUSI
EKCIIEPUMEHT
TTo-Bucoku 5 3,00 15,00
pe3yarature B
Kpas Ha
T aK THIECKHUS
EKCIIePUMEHT
PaBeHcTBO B 14

HAYyajuoTo U B
Kpas Ha
TUIAKTUYECKHS
eKCIIEPUMEHT

[Ipu ,,ce0upane Ha yucnata ¢ npemmHaBane™ mpu EKI1, mo

IIoKa3aTell

» [ paliHOCT*

C€ OTYHMTAT CTAaTHCTHYCCKHM 3HAYHUMH

pasnuuus B JBaTa eKCIIepUMEHTaJIHU Kiaca. HaOmonara ce, ye 5 oT
W3CIIeIBAHUTE YUYEHUIM TOJ00pSBAT 3HAHWSTA CH, CBHP3aHH ChHC
~ChOMpaHe Ha dYHCIaTa C TpeMuHaBaHe, a 3a 14 wu3cienBaHu
YUYCHUIIM ce 3ama3Bar chinute pe3yntatd (Ryes=15). [Ipu HUTO enuu
YY€HUK KOMIIETEHTHOCTHTE, CBBP3aHH ChC ,,ChOMpaHe Ha 4YHCia C
npeMHHaBaHe" He ca ce BIOMIHN (Rpegative = 0).
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Tabauya Ne 4. Pasznuxku no noxazamen , cvOoupane Ha
yucnama c¢ npemunasane” npu EK2, 6 nauanomo u 6 kpas Ha
Oudaxmu4ecKkus eKCnepumMerm no noxasamen ,, mpatnocm “.

IMoxazaten Bpoii | Cpenen Cyma ot Wilcoxon P

paHr paHroBere Signed
Ranks Test
z

Cnbupate Ha TTo-aucku 0 0,00 0,00 2,428 0,015

quciaara ¢ pe3yiTaTtiu B
IIpeMHUHaBaHE Ha4aJIoTO Ha

JUAAKTHYECKHUS
EKCIIEPUMEHT

TTo-BucoOKH 7 4,00 28,00
pe3yJrature B
Kpas Ha
TIUIAKTHIECKHUS
EKCIIEPUMEHT

PaBeHcTBO B 12
HAYaJ0TO U B
Kpas Ha
UAAKTHIECKUS
EKCIICPUMEHT

[Ipu ,,ce0upane Ha yucnata ¢ npemuHaBane™ mpu EK2, mo
mokaszaTen ,, IpaifHOCT® ce OTYMTaT CTAaTUCTHYECKH 3HAYUMU
pasnuuus B JBaTa eKCIIEpUMEHTaIHU Kiaca. HaOmonara ce, ye 7 oT
W3CIIeIBAHUTE YYEHUIM TOJ00pSBAT 3HAHWSTA CH, CBHP3aHH ChHC
~ChOMpaHe Ha dYHCIaTa C TpeMUHaBaHe, a 3a 12 wu3cienBaHH
YUYCHUIIM ce 3ama3Bar chinute pe3yntatd (Ryes=12). [Ipu HUTO enuH
YUEHUK KOMIIETEHTHOCTHTE CBBP3aHH, ChC ,,ChOMpaHE Ha YHCIA C
npeMHHaBaHe" He ca ce BIOMIHN (Rpegative = 0).

Or TmomydeHuTe pe3yiATaTH CTaBa SICHO, 4Ye€ UMa
CTAaTHCTUYCCKH 3HAYMMH PA3JIM4Ms U MPH ,,TA0JUYHO YMHOKCHHE

(Tabmura Ne 5).
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Tabnuya Ne 5. Paznuku no nokasamen ,, maOaudHo yMHoXMceHue " npu
EK1 u EK2 6 nauanomo u kpasi Ha OUOaKmu4ecKusi eKCnepumenm

IMoka3aren Bpoit | Cpeunen Cyma ot Wilcoxon P
paHr paHroBeTe Signed
Ranks Test
Z
Tabmmuuno ITo-aucku 0 0,00 0,00 2,000 0,046

YMHOXKEHHUE pe3yiTaTtu B
HayvaJioTo Ha
JAUOTaKTHICCKUS
CKCIIEPUMEHT

TTo-BucOKH 4 2,50 10,00
pe3yiTat B Kpast
Ha
TIUIAKTHIECKHUS
eKCIIEPUMEHT

PaBeHcTBO B 15
HAYaJ0TO U B
Kpas Ha
UAAKTHIECKUS
EKCIICPUMEHT

Pesynaratute oT  HemapaMeTpHMYHATa  CTAaTHCTHYECKA
mpoleaypa Ha  YWIKOKCHH  TIOKa3BaT, dYe  ChHINECTBYBAT
CTaTHCTUYECKH 3HAYMMM DPa3Nu4usl IpH ,,TaOJUYHO YMHOXKEHHE
MpY YYCHHUIIUTE W OT J(BaTa €KCIIEPUMEHTAIIHN KJlaca IO IMOKa3aTel
» I partHocT® (Pek1 = 0,046; pek. = 0,046). HabnronaBa ce, ge npu 4
OT W3CJICIBAHUTE YUCHMIIA CE OTYHMTA MOJ00PSIBAHE B YMEHHUETO UM
TIpH ,,TAOITUYHO YMHOXEHHE™, TIpu 15 OT u3cieABaHMUTE Ce 3ama3Bar
cpiuTe CTOMHOCTH (Ryies=15).

B cnenpamiara Tabnuia ca  NPEACTaBEHH  PE3YJITATH
CBBP3aHU C ,,TAOJTUYIHO JesieHne™,
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Tabauya Ne 6. Paznuku no nokazamen ,,mabauyno oenenue
npu EKI u EK2 6 wnauaromo u kpas Ha OUOAKMUYECKUS
eKCnepumMenm

TokazaTen Bpoit | Cpenen Cyma ot Wilcoxon | P
paHr paHrosere Signed
Ranks
Testz
Tabmuuno Tlo-Hucku 0 0,00 0,00 2,000 0,046
JIeNIeHHE pe3yiratu B
HAYaJI0TO Ha
T IAKTHIECKUS
EKCIIePHUMEHT
TTo-Bucoku 4 2,50 10,00

pe3yiTaT B Kpast
Ha JIUJAKTUYECKUS
EKCIIEPUMEHT

PaBencTBO B 15
HAYaIoTO U B Kpast
Ha IUJaKTHYECKUS
EKCIIePUMEHT

Pesynratute  or  HemapaMeTpHyHaTa  CTATUCTHYECKa
mpoleaAypa YHUIKOKChH MOKa3BaT, Y€ ChIIECTBYBAT CTATUCTHUCCKU
3HAYUMH DPa3IH4us MPH ,,TAOIUYHO JIENeHHE  TPH YYEHUIUTE OT
JBaTa EKCIEpUMEHTATHHU Kjaca Mo IMoKasaren ,, I paHoCT (Pekz =
0,046). 4 or wuscienBaHUTE YYCHMIIM MOAOOpPSBAT 3HAHHATA CHU
CBBp3aHH C ,,TAONUYHO JIeeHne , a 3a 15 m3cliefiBaHN YYCHHIIN Ce
3ana3Bar cbimTe pe3yntatd (Ryes=15). Tlpu HHUTO €aWH YyYEeHHK
KOMIICTCHTHOCTHTE CBBpP3aHU, C ,,TAOJMYHO JEJICHUE HE ca ce
BIOIMIH (Rpegaiive = 0). IIpy 1BaTa KOHTPOIHM KJlaca HE CE OTYUTAT
3HAYUMHU CTATUCTHYECKH pasnuuust (Pxxi = 0,564; Py = 0,655), Thit
KaTo HUBOTO Ha 3HAYMMOCT € rmo-royisimo ot 0,05.

ITo moxasaren ,IlpaBuiaHOCT ce HaONIOAaBAT CICIHHUTE
CTaTHCTOYECKHU Pa3IIUIHS;
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Tabauya Ne 7. Pasznuku no noxazamen , cvooupane Ha
yucnama ¢ npemunasane npu EK1 u EK2, ¢ nawanomo u 6 kpas na
OudaKmu4ecKus eKCnepumMenm no noxasamein ,, npaguiHocm *

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon | P
paHr paHroBere Signed
Ranks
Testz

Cobupane Ha | Ilo-HECKH 0 0,00 0,00 2,714 0,007
4HciaTa ¢ pe3ynTati B
[pEeMHUHABaHE | HAYaIOTO HA

JIMIAKTHIECKUSL

EKCIIEPHMEHT

TTo-BucOKH 8 4,50 36,00

pe3yJITaTuTe B

Kpasi Ha

JIMIQKTHICCKHS

EKCIIEPHMEHT

PaBenctso B 11

HAYaJoTo U B

Kpast Ha

T IAKTHIECKUSL

EKCIIEPHMEHT

P C3YyJITaTUTC oT HeIapaMeTpuiHaTa CTaTUCTHUYECCKA

mpoleaAypa YHUIKOKChH MOKa3BaT, Y€ ChIIECTBYBAT CTATUCTHUECKU
3HAYUMH Pa3In4usl MpH ,,TaOJUYHO JIENEeHHE MPH YUYEHUIUTE OT
JIBaTa €KCIIEPUMEHTAHU KJIaca 1o mokasaren ,,I[paBumHocT (Pex u
ex2 = 0,007). HemoHncTpupa ce, 4e 7 OT HW3CJIEIBaHUTE YYCHHUIU
OI00PsABAT 3HAHMSTA CH CBBP3aHU C ,,Ta0JUYHO JIejieHue™, a 3a 11
M3CIIe/IBAaHK YIECHHIIN ce 3ama3BaT chirure pe3ynratu (Ries=15). [Tpu
HUTO €IWH YYEeHHK KOMIIETEHTHOCTHUTE CBBP3aHH, C ,,TAOIMIHO
nenenue’ He ca ce BIOMHIN (Rpegaiive = 0). IIpu aBaTa KOHTpOIHM
Kjlaca HE CE€ OTYUTAT 3HAYMMH CTAaTHCTUYCCKH pa3nuuus (Pxki =
0,111; pxk2 = 0,063)., Thit KaTO HUBOTO HA 3HAYUMOCT € MO-TOJSIMO
ot 0,05.

B crenpamiara Tabnauiia ca IMOMECTEHH pe3yJTaTH MPHU
M3BaXKJaHEe Ha YHCllaTa ChC 3aeMaHe, Mo IMoKa3aTeln ,,lIpaBuwiHoCT
(Tabmura Ne 8).
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Tabnuya Ne 8. Paznuxu no noxazamen ,,uzéazxcoamve Ha
yucnama cvc 3aemane” npu EKI, 6 mauaromo u 6 kpas Ha
OUOAKMUYECKUSL eKCNEePUMEHM N0 NOKA3amel ,, NPAsuIHocm *

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon | P
paHr paHroBere Signed
Ranks
Testz

MsBaxnane | Ilo-Hucku 0 0,00 0,00 2,070 0,038
HA YMCaTa | pe3yiTaTH B
ChC HAYaJIOTO Ha
3aeMaHe JIMIAKTHIECKUS
EKCIIEPHUMEHT

TTo-Bucoku 5 3,00 15,00
pe3ynraru B
Kpast Ha
JIUIaKTHYECKUS
EKCIIEPHUMEHT

PaBencTBO B 14
HA4ajJoTo U
Kpast Ha
JIMIAKTHYECKHUS
EKCIICPUMEHT

Pesynaratute  or  HemapaMmeTpuUYHATa  CTaTHCTHYECKa
mnporenypa YWIKOKCHH TIOKa3BaT, dYe CBIIECTBYBAaT 3HAYMMHU
CTaTHCTUYECKH Pa3IMyus MPH ,,M3BAKAAHE HA YHCJIA ChC 3aeMaHe*
mpu ydactHunute oT EK1 mo mokasaren ,IlpaBmmHocT (PE1 =
0,038). HaoiomaBa ce, ye npu 5 OT M3CACIBAHUTE JIMIA CE OTUYMUTA
oI00psiBaHE B YMEHHUETO TIPH ,,M3BAXKIaHE HA YKCJIa ChC 3aeMaHe",
mpu 14 OT W3CnenBaHWTE JIMIA C€ 3ala3BaT CHIIUTE CTOWHOCTH
(Rties=14)-

[Toydyenure gaHHM B TabIUIlaTa MOKAa3BaT PE3YITATHTE IIPH
»Ta0JIMYHO YMHOMKeHMe* Ha JBaTa CEKCIEPUMEHTAIHH Kiaca
(Tabmumma Ne 9):
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Tabauya Ne 9. Paszmuxu no noxaszamen , mabauyHo
ymuooncenue npu EKI u EK2, 6 nauanomo u 6 Kpas Ha
OUOAKMUYECKUSL eKCNEePUMEHM N0 NOKA3amel ,, NPAsuIHocm *

IMoxka3aten Bbpoit | Cpenen Cyma ot Wilcoxon P
paHr paHrosere Signed
Ranks Test
YA

TaGnuyHo TTo-aucku 0 0,00 0,00 2,000 0,046
YMHOKCHHE pe3yirati B
HAYaJIOTO Ha
JMIAKTHIECKUS
EKCIIEPUMEHT

TTo-Bucoku 4 2,50 10,00
pe3yirati B
Kpas Ha
TIUIAKTHIECKHUS
EKCIIEPUMEHT

PaBencTBO B 15
HAYaJI0TO U
Kpas Ha

JIUIAK THYECKHUS
EKCIICPUMEHT

Pesynratute  OT  HemapaMeTpHUYHATa  CTaTHCTHYECKA
mpoleaypa YWIKOKCHH IIOKa3BaT, dYe ChIIECTBYBAT 3HAYNMH
CTAaTHCTUYECKH pa3jdudus TpH ,,Ta0IMYHO YMHOXEHHE TpHu
VYICHHUIIUTE OT JBaTa CEKCIEPUMEHTAIIHA KJlaca IO TI0Ka3aTen
»LIpaBumHOCT (Pek1 = 0,046; pek, = 0,046). Habmonagsa ce, ye npu
4 OT M3CNeBaHUTE YUYCHUIM CE€ OTUMTA MOA0OpsSBaHE B 3HAHUATA U
yYMEHHUATA TpH ,,TAONMYHO YMHOXKEeHHE ', a mpu 15 oT u3cnenBaHuTe
WA ce 3ama3Bar chImTe CTOMHOCTH (Ryes=15). Ilpu HuTO emuu
YYaCTHUK OT JIBaTa eKCIIEPHUMEHTAHH KJlaca HE Ca CE BIIOIIWIH TE3H
3HaHUSA NpH TokazaTen ,,IIpaBunmHocT®. [lpK 1BaTa KOHTPOIHM Kiaca
HE ce HaOJoJaBaT CTAaTHCTHUYECKH 3HAYMMH CTOMHOCTU (Pgk1 =
0,655; pkk2 = 0,655), THif KaTO HUBOTO HA 3HAYUM € MO-TOJSAMO OT
0,05.

B Tabmumara ca MOCOYEHW CTAaTHUCTHYCCKHUTE pE3YNITATH
OTYETEHHU TIPH ,, TA0IuUHO JeeHue* (Tadmura Ne 10).
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Tabauya Ne 10. Paznuxu no nokazamern ,,mabauuno oenenue
npu EK1 u EK2, 6 nauanomo u 6 kpast Ou0aKmuyeckusi eKkCnepumenm
no noxasamern ,, nPaguIHocm *

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon | P
paHr paHroBere Signed
Ranks
Test z
Ta6nuyHo TTo-aucku 1 0,00 0,00 2,000 0,046
JeNieHne pesyiTaTH B
HA4aJoTo Ha
I IAKTHIECKUST
eKCIIEPHUMEHT
TTo-BucokHU 4 2,50 10,00

pe3yiTat B Kpas
Ha
UAaKTHIECKUS
EKCIIEPUMEHT
PaBeHcTBO B 14
HAYaJIOTO U Kpas
Ha
UAaKTHIECKUS
EKCIICPUMEHT

Pesynaratute  oT  HemapaMmeTpHUYHATa  CTaTHCTHYECKa
mpoueaypa YWIKOKChH IOKa3BaT, Y€ ChINECTBYBAT 3HAYMMHU
CTaTUCTUYECKH pa3iuyus Tpu ,,TaOJUYHO JeJeHMe” Tpu
YYCHUIUTE JBaTa eKCIIePUMEHTAITHN Kllaca IoKa3arell
»LIpaBumHOCT (Pek2 = 0,046). Habmonagra ce, ue npu 4 u3cienBaHu
YUCHHIM ce Moa00psBaT 3HAHUATA TPH ,,Ta0JIMUYHO JeiieHue’, 3a 14
M3CIIEBAHA YUEHWIIM CE 3amasBaT ChINUTE CTOMHOCTH (Ryes=14).
[Ipu 1 yueHUK KOMIIETEHTHOCTUTE CBBP3aHU C ,,TAOJIMYHO JeneHue"
ce € BIOMMIO (Rpegaive = 1). IIpu EKI ce perucrpupar cbmmre
cTorHOCTH, (Pex2 = 0,046), HO mpu JBaTa KOHTPOJHU Kjaca He ce
HaOIIF0/IaBaT 3HAYMMHU CTATUCTHUYECKU PA3NINYHs, Thid KaTO HHUBOTO
Ha 3HayuMocCT € no-rojsamo ot 0,05.

B cnepgpamara Tabnmuiia ca TPEACTaBEHW CTAaTHUCTHUECKH
3HAYUMH PE3yJTaTH TNPH ,,HAMHPAHE HA HEM3BECTEH MHOKHTEJI
(Tabmura Ne 11).
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Tabauya Ne 11. Paszauxu no nokaszamen , HaMupawe Ha
neussecmen muoxcumen’ npu EKI u EK2, 6 nauanomo u 6 xpas na
OudaKmu4ecKus eKkcCnepumMenm no noxasamein ,, npaguIHocm *

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon | P
paHr paHrosere Signed
Ranks
Test z
Hamupane na | Ilo-Hucku 0 0,00 0,00 2,121 0,034
HEU3BECTEH pe3yirati B
MHOKHTE HAYaI0TO HA
JUIAK THIECKHUS
EKCITEPUMEHT
ITo-Bucoku 5 3,00 15,00
pe3yarature B
Kpas Ha
JIUTAK THYECKHUS
EKCIIEPHUMEHT
PaBencTBo B 14
HAYaJIOTO 1
Kpas Ha
T AK THIECKHUS
EKCIIEPHUMEHT
Pe3yﬂTaTI/ITe oT HeIlapaMeTpuyHaTa CTaTUCTUYCCKA

mpolieAypa YWIKOKCHH TOKa3BaT, Y€ HE ChIIECTBYBAT 3HAYHMU
CTAaTHCTUYECKH pa3judusi Tpu ,HAMHPaHe Ha HEH3BeCTeH
MHoxkuTea"” pu yuenunure or EK1 (pex: = 0,034 u pek; = 0,034).
HabmonaBa ce, ue mpu 5 OT U3CiEIBaHUTE YYCHHIM CE OTYHTA
TIOBUINIEHO pPAaBHUIIE Ha 3HAHWSTA NPHU ,,HAMHpaHE Ha HEM3BECTCH
MHOXUTENI, Tpu 14 OT HU3ClIeIBAHUTE YUCHUIN C€ 3aIa3BaT CHITUTE
croiiHocTu. [Ipy HUTO €IMH YYEHUK HE CE € BIOLIWIO TOBA YMEHHUE.
[Ipu xouTponaure kmacoBe camo mpu KK2 (pxk. = 0,058) ce
HaOIII0/IaBaT 3HAYUMH CTaTHCTUYeCKH cToHOCTH, a Tipu KK 1 (Pyk;
= 0,102) usiMa 3HAUNME CTATUCTHYECKH PA3THUHSL.

B Tabnumara ca mnpeacTaBeHHM CTaTUCTUYECKA 3HAYUMU
pasnuuus IpH ,,HaMHpPaHe Ha OOMKOJIKA HA TPUBI'BJIHHK, IO
mokaszaren ,,I Ipasunmaoct (Tabmura Ne 12).
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Tabnuya Ne 12. Paznuxu no nokazamein ,, HAMupane oOUKoIKa
Ha mpuvevanuk “ npu EKI, 6 nauanomo u 6 kpas Ha OudaxmuyecKus
eKxcnepuMenm no nokasamei ,, APAGUIHOCM *

IMoxka3aten Bbpoit | Cpenen Cyma ot Wilcoxon | P
paHr paHrosere Signed
Ranks
Test z

Hammupane TTo-aucku 0 0,00 0,00 2,236 0,025
Ha OOWKOJIKA | pEe3yiTaTH B

Ha HAYaJIOTO Ha
TPUBTBIHUK | JUIaKTHYECKHUs
EKCIIEPUMEHT

TTo-Bucoku 3 2,00 15,00
pe3yirati B
Kpas Ha
TIUIAKTHIECKHUS
EKCIIEPUMEHT

PaBencTBO B 16
HAYaJIOTO U
Kpas Ha
MIaKTHIECKUS
EKCITEPUMEHT

Pesynaratute  or  HemapaMmeTpuUYHATa  CTaTHCTHYECKa
npoueaypa YWIKOKChH IOKa3BaT, Y€ ChIIECTBYBAT 3HAYMMHU
CTAaTHCTUYECKH pa3iuduusi TpU ,,HAMHpPaHe Ha OOHUKOJKA Ha
TPUBI'BJIHUK® TIPH yYEHUIUTE OT JIBaTa eKCIIEPUMEHTAIHU KIiaca.
IIpu EK1 ce xoncraTupa, ue mpu 5 YYEHHIM ca Cce MOAOOpHUIH
3HAHUATA, CBHP3aHU C ,,HAMHpaHEe Ha OOMKOJIKA Ha TPUBI'BJIHUK, a
mpu 14 ydeHHIIM ca ce 3ala3uii ChIUTEe CTOMHOCTH, HO TIPU HUTO
€/IMH YYEHUK Te3U 3HaHUA He ca ce Biouwin. [Ipy qBaTa KOHTPOJIHU
KJlaca He ce Ha0JIr0/1aBaT 3HAYMMHM CTATUCTHUYCCKU Pe3ynTat (Pxki =
0,083; pxk2 = 0,157), 3am10TO HUBOTO HA 3HAYMMOCT € ITO-TOJISIMO OT
0,05.

B Tabauma Ne 13 ca mpepcraBeHH CTaTHCTUYECKH 3HAUYMMU
pa3nuuus, CBbP3aHH C KOMIIETCHTHOCTUTE ,,pellIaBaHe HA TEKCTOBA
3a7a4a 1Mo IBa HAYHHA*:
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Tabauya Ne 13. Paznuxu no noxkazamern ,,peuiasa mekcmosda
3a0awa no o0eéa Hawuna' npu EK2, 6 mauaromo u 6 kpas Ha
OUOaKmu4ecKus, excnepuMeHm no noKasamer ,, APpasuIHocm "

IMoxka3aten Bbpoit | Cpenen Cyma ot Wilcoxon P
paHr paHrosere Signed
Ranks Test
YA

Pemasa TTo-aucku 0 0,00 0,00 2,449 0,014
TEKCTOBA pe3yirati B
3aja4a 1o HAYaJIOTO Ha
JIBa HAYMHA JUIAK THIECKHUS
EKCIIEPUMEHT
ITo-Bucoku 6 3,50 21,00
pe3yarature B
Kpas Ha

JIUTAK THYECKHUS
EKCIIEPHMEHT
PaBeHcTBO B 13
HAYaJloTO U B
Kpas Ha
JIUIAKTHIECKHUS
EKCIIEPHUMEHT

Pesynratute  oT  HemapaMeTpHyHaTa  CTaTUCTHYECKA
mpoleaypa YWIKOKCHH IIOKa3BaT, dYe ChIIECTBYBAT 3HAYNMH
CTaTHCTUYECKH PA3JINYMsl TIPH ,,peliaBaHe HA TEKCTOBA 3a/7a4a Mo
ABa HayuHa* mpu yuenunute ot EK2 (pek; = 0,014). Habmomasa
ce, 4e IIeCTUMa OT M3CJICABAHUTE YUYCHMIIM MOJ00pPSIBAT YMEHHUETO
CH IO JaJCHMS IIOKas3aTed, 3a 13 M3cieABaHM JIMIA CE 3ama3BaT
cpiuTe cTORHOCTH (Ryes=13). [Ipu HUTO eqUH yUeHUK, 3HAHUATA ,,32
pelaBaHe Ha TEKCTOBA 3ajiada IO JiBa HAYMHA™ HE ca Ce BIOIIMIN
(Rregative = 0). B Tabmmma Ne 14 ca mOMECTeHM CTaTHCTHYECKHTE
3HAYUMH Pa3lu4us MPH ,,ChCTABSIHE HA YHCJIOB H3pa3 Mo ABa
HAaYMHA®,
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Tabnuya Ne 14. Pazmuxu no nokazamen ,,CbCMAGsIHe HA
yucnog uzpas no oeéa nawuna “ npu EKI, 6 nauaromo u 6 kpas Ha
OUdaKmu4ecKus eKCnepumMerm no noxasamein ,, npaguiHocm *

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon | P
paHr paHroBere Signed
Ranks
Test z
CocraBsade | Ilo-Hucku 0 0,00 0,00 2,000 0,046
HA YMCIIOB | Pe3yNTaTd B
u3pas mno HAYaloTo Ha
JlaJIeHN JIMIAaKTHYECKHUS
JTAHHH EKCIIEPHUMEHT
TTo-Bucoku 4 2,50 10,00
pe3yiaratu B
Kpas Ha
JIMIAKTHYECKHUS
EKCIIEPHMEHT
PaBencTBO B 15
HAYaJIOTO U B
Kpas Ha
M IAKTHIECKUS
EKCIIEPHMEHT

Pesynaratute oT  HemapaMeTpHUYHaTa ~ CTaTHCTHYECKa
npoueaypa YWIKOKChH IOKa3BaT, Y€ ChINECTBYBAT 3HAYMMHU
CTAaTHCTUYECKH DPA3JINYMsl TPU ,,ChCTABSIHE HA YHCJIOB H3pa3 1o
nagenu nauuu’, npu yuenumnute ot EK1 (pPek; = 0,046). Ha6mogaBa
ce, 4Ye mnpu 4 OT Wu3CICABAHUTEC YUYCHHIM C€ OT4YUTA
YCBBBPIIICHCTBAHE HA KOMIICTEHTHOCTUTE TPHU ,,ChCTaBsSHE Ha
YUCIJIOB U3pa3 M0 JaJCHU JaHHU, IpU 15 OT HU3ClieBaHUTE YUCHULIN
ce 3amaspar chimTe CTOMHOCTU (Rijes=15). [lpu HHUTO enuH ydeHUK
HE ca ce BIOIIMIN 3HAHHUATA UM (Rnegative = 0).

B tabmuma Ne 15 ca momecTeHM pe3yiTaTH, CBBP3aHU C
,HAMHpaHE Ha HEW3BECTEH MHOXHUTEI TIpU  TOKa3aTel
,,CBb3HATEJIHOCT .
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Tabauya Ne 15. Pasnuxu no nokasamen , HaMupawe Ha
Heuszgecmen Mmuoxcumen“ 6 EKI, 6 Hauaromo u Kpasa Ha
OUOAKMUYECKUST eKCNEePUMEHM

IMoxka3aten Bpoii | Cpenen Cyma ot Wilcoxon P
paHr paHroBere Signed
Ranks
Testz
Hammupane TTo-aucku 0 0,00 0,00 2,646 0,008
Ha pesyiaTaTi B

HEU3BECTEH | HAYaJIOTO HA
MHOXKHTE JIMIAKTHYECKHUS
CKCIICPUMEHT
TTo-Bucoku 7 4,00 28,00
pe3yJTati B Kpast
Ha
JIMIAKTHYECKHUS
EKCIIEPHMEHT
PaBencTBO B 12
HAYaJIoTO U B Kpast
Ha
JIATAKTHYECKHST
EKCIIEPHMEHT

Pesynratute orT  HemapaMeTpHyHaTa  CTaTUCTHYECKa
nporeaypa YHUIKOKChH TMOKa3BaT, Y€ ChINECTBYBAT CTATUCTUYCCKH
3HAYMMH pa3ivudsl B TOKas3aTesl ,HAMUPAaHE HA HEHM3BECTEH
MHOXHUTEN IPU YYCHUIIUTE OT ITbPBAaTa EKCIIEPUMEHTAIHA rpyIia 1o
npusHak ,,Ch3HaTeaHoCT* (Pek: = 0,008). Habmonasa ce, ue mpu 7
OT U3CIICJIBAHUTE JIWIA CE OTYWTA TMOAOOpsIBAaHE B YMEHHETO B
ToKa3aTell ,,HAMUPAaHEe Ha HEM3BECTEH MHOXKUTEN, CIeN yJacTue B
MPOEKTHA JCHHOCT, HUTO €JMH YYCHUK HE € C MO-HUCKH Pe3yJITaTH
(Rpositive= 7; Rrnegative = 0), a mpu 12 0T m3cieBaHUTE y4EHUIHU Ce
3ama3BaT ChIIUTe CTOMHOCTH (Ryjes=12).

B tabmuia Ne 16 ca momecTeHH pe3yiTaTd IO MOKa3aTes
,,CBb3HATEIIHOCT "
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Tabauya Ne 16. Pasnuxu no nokasamen , HaAMupawe Ha

neuszeecmen muoxcumen’ e EK2,

OUOAKMUYECKUST eKCNEePUMEHM

6 Hauaiomo u 6 Kpasa Ha

IMoka3aren Bpoit | Cpeunen Cyma ot Wilcoxon | P
paHr paHroBeTe Signed
Ranks
Testz
Hawmupane Ha Tlo-Hucku 0 0,00 0,00 2,236 0,025
HEU3BECTEH pe3yaratu B
MHOKHTE HAYaJIoTO Ha
T IAKTHIECKUS
EKCIIEPHMEHT
TTo-Bucoxu 5 3,00 15,00
pe3ynrarty B
Kpas Ha
JIMIAKTHYECKHUS
EKCIIEPHUMEHT
PaBencTBO B 14
HAYaJIOTO U B
Kpas Ha
JIMIAKTHYECKHUS
EKCIIEPHMEHT

CTaTUCTHYECKH 3HAYUMH Pa3iIUYds MPH CHIIUSA TOKa3aTel
ca ycraHoBeHu u npu EK2, Thil KaTo HHBOTO Ha CTaTHCTHYECKATa
3HauuMocT € mo-manko oT 0,05 (Pex; = 0,025), T.e. mpu 5 ot
W3CIIeIBAHUTE YUYEHUIM CE€ OTYHTA II0J00psABaHE B 3HAHMATA U
YMEHHUATA TPY ,,HAMHpaHE Ha HEM3BECTEH MHOXHTEN, a ipu 14 ot
W3CIIC/IBAHUTE JIUIIA C€ 3ama3BaTr ChImuTe CTOMHOCTHU (Ryes=14). [Ipu
JIBaTa KOHTPOJHH KJIaca HE CE YCTAHOBSIBAT CTATUCTHUYECKU 3HAYNMU
pas3nuuus Mo TOKas3aTed ,,HaMHpaHe Ha HEW3BECTEH MHOXHUTEN
(Pxx1= 0,157; pxx2= 1,000), Tit KaTO HHBOTO HA 3HAYMUMOCT € ITO-
roxsamo ot 0,05.

HN3Boau:

Pesynratute oT MIPOBEICHUS HeTapamMeTpuieH
CTaTUCTUYECKH aHallM3 Y WJIKOKCHH JJaBaT IIBJIHOTO OCHOBAHUE, /1a Ce
NOTBBPAU JIOMYCKAaHETO, Y€ € BBb3MOXKHO Ja C€ M[OCTUTHE
YCBBBPIICHCTBAHE HA MAaTEMATHYECKUTE KOMIICTEHTHOCTH, KOTAaTo
YUICHHUITUTE B3UMAT aKTUBHO YYacTHE B MPOEKTHU y4eOHU ACHHOCTH
no MareMartuka. [IpunoKeHHUAT CTaTUCTUYECKH aHAJIW3 MOKa3Ba, 4e
TIPH 9acT OT W3CJICIBAHUTE YUYCHHUIIM U B JIBaTa E€KCIICPUMEHTAITHHU
Kjlaca, Clie[i KaTo ca y4acTBaJd B MPOEKTa yueOHa JCHHOCT IO
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MaTeMaTHKa ca YCHBBPIICHCTBAHH MaTeMaTHYSCKUTE
KOMIIETCHTHOCTH H TIO-KOHKPETHO B CJCIHHTE TIOKa3aTeIn
»1 bBKaBOCT; , IIpaBunnoct; ,, TpalinocTt* u ,,Ch3HATEITHOCT®.

3a mnOpoBepka W JOKa3BaHEe Ha yCTOMYMBOCTTa Ha
MaTeMaTUYEeCKUTE KOMIIETEHTHOCTH 110 TToKa3aten ,,IIpaBujaHocT €
MIPUIOKEH HEMapaMETPUYHHSAT —TIIOKa3aTel 3a Kopenamus —
Koeguiuent na panrosa kopenanus Ha CIUPMBH.

IIpunaranero Ha HeMapaMETPHUYHHUS KOPCTAIIMOHECH aHAIIN3
Ha CriupMBH, YCTaHOBH, e CBINECTBYBA yMepeHa,
MIPaBONPOMOPIIMOHATHA CTATUCTUYECKU 3HAYMMAa B3aUMOBPBH3KA MPHU
»Pel Ha JelcTBUSITA B YHCJIOB M3pa3 0e3 CKOOU B HAYAIOTO U
Kpas Ha aupaktudeckus excrepumeHT npu EK2, koero e mpsiko
JIOKa3aTeJICTBO, Y€ MPOCKTHATA yueOHa ACHHOCT € MOJIMOMOrHaja 3a
yC’bB’prleHCTBaHCTO Ha Ta3u KOMIICTCHTHOCT.

Tabnuya Ne 17. Pesynmamu, omuemenu Hpu HenapamempuyHus
kopenayuonen auanuz Ha Cnupmvn no nokazamen Ilpagunnocm
(Peo na Oeticmeuama 6 uucios uzpas 6es ckoou)

Pen Ha gelicTBudaTa B Pen Ha peiicTBHuATa B
YHCIIOB H3pa3 0e3 YHCIIOB uU3pa3 6e3
ckobu Havajo EK2 ckobu kpaii EK2
r 1 0.553
Pen Ha gelicTBusaTa B
YHCIIOB U3pa3 0e3 0014
ckobu_Havano EK2 | P '

IIpu EK1 He ce nHabmiofaBa CTaTUCTHYECKH 3HAYHMMa
B3aMMOBPB3Ka B HAYAIOTO M Kpas Ha TUAAKTUYECKHUS] EKIEPUMEHT,
KOETO IoKa3Bat u camute croiHocT: P = 0.387; r = 0.101.

Cren ycnemHoTo mpujiarane Ha HerapaMeTpHYHHS aHAITu3 —
koegunueHT Ha kopenamus Ha CHUPMBH, Ce KOHCTaHTHpPA, 4Ye
CBIIECTBYBAa CTAaTUCTUYECKA B3aMMOBpPB3Ka IPH ,HAMUpaHE Ha
HEW3BECTEH MHOXHUTEN“ Tpeau W cien paborara Hajg ydeOHH
npoekTr ipu EK2, koeTo HU 1aBa MBIIHOTO OCHOBAHHE J]a TBBPJIUM,
Ye CHUCTEMHOTO NpWiaraHe Ha NPOEKTHUTE Y4YeOHM AEHHOCTH B
YacoBeTe [0 MaTreMaThKa BOAM JO YCBHBBPILIEHCTBAHETO Ha
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MaTeMaTHYECKUTE KOMIIETEHTCHTHOCTH Ha ydeHunuTe. [loinydenure
pe3ynTarty ca npezacraBenu B TabmmucH Bz (Tadmuma Ne 18):

Tabnuya Ne 18, Pesyimamu,  omuemeHu  npu
Henapamempuunus  Koperayuonwen aumaiu3z Ha CnupMmvH  no
nokazamen Ilpasunnocm (Hamupane na neusgecmen Muodcumern)

Hamupane na | Hamupane Ha
HEHW3BECTCH | HEM3BECTEH
MHOXKHTET MHOXKHUTE
_Havano EK2 | kpait EK2

Hamupane Ha r

HEHU3BECTECH 1 0.722
MHOKHTET

_Havano_EK2 p 0.000

CraTucTHUYECKH 3HaYMMa B3aUMOBPB3Ka € YCTAHOBEHA U IIPH
FEOMETPUYHUTE 3HAHMS IO MoKaszaTen ,lIpaBunHocT®. Pesynrature
ca Ipe/ICTaBeH! ¢ MOMOIITa Ha ciienHara tadiuia (Tabmuma Ne 19).

Tabnuya  Ne  19.  Pesynmamu,  omuemenu  npu
Henapamempuunus — Koperayuonwen aumaiu3z Ha CnupmvH  no
nokazamen llpasunnocm (Hamupane na oburxonka Ha mpubebiHuK)

EK1 EK1 EK2 EK2
(Hauano) | (kpaii) (Hauano) | (xpait)
r 10.810 1 0.792
Hamupane Ha
00OMKOIIKa Ha
TPUBI'bIHUK p 0.000 0.000

OT Taka TpeACTaBeHHWTE PE3YyITaTH MOXKEM Ja HarpaBuM
CIIEIHUS M3BOJ, Y€ IMPOEKTHUTE JEHHOCTH 10 ToNiIMa CTENEH ca
MOBIMSIN 332 YCHBBPIIEHCTBAHETO HA Ta3W MaTeMaTHieckKa
KOMITETEHTHOCT.
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Cnex nmpuiaraHeTo Ha HeMapaMETPUYHUS aHaIu3 Ha
CHOUpMBbH, Ce€ CTHra OO0 H3BOJA, Y€ M NPU TEKCTOBUTE 3aJadd Ce
HaO0JIl0/laBa 3HAYMMa CTATUCTHYECKA B3aUMOBPB3Ka B HAYAIOTO H
Kpas Ha auaaktudeckus excriepuMment (Tabmuma Ne 20).

Tabauya  Ne 20. Pezyimamu, omuemenu  npu
HenapamempuuHusi  Koperayuonwen anamu3 Ha ChnupmvH 1o
noxaszamen Ilpasunnocm (Pewasane na mexcmosa 3adava u
Pewasane na mexcmosa 3adaua no 08a Ha4uHa).

EK1 EK1 EK2 EK2
(Hauano) | (kpaii) | (madamo) | (kpaii)

Peiapane Ha ' 1 10.926 1 |0.817
TCKCTOBA 3a1a4a

P 0.000 0.000
Pemasane Ha r 1 {0.907 110.818
TCKCTOBA 3a1a4a
I10 I1Ba HAYHWHa

D 0.000 0.000

TekcToBuTe 3a/1a4u CHIBPXKAT 032 Ha TBOPYECTBO, KOETO
KpacHOpPEYMBO TOBOPH M TIO MOJYYHUTE CTATUCTUYECKU PE3YITaTH.
VY CBBBPIICHCTBAHETO HA TE€3H MATEMAaTU4YeCKH KOMIETEHTHOCTH JIO
royisiMa CTENEeH ca MOAINOMOTMAald M TPOEKTHHUTE JEHHOCTH, NPHU
KOHTO CBIIO € 3aJI0KEHO TBOPYECTBO, BBOOpPaKEHHWE W JIPYrd
Ka4ecTsa.

3HayMMa CTaTUCTHYECKa B3aMMOBDPB3Ka € PErucTpUpaHa M
IpH ,,CbCTABSHETO HAa YMCIIOB M3pa3 MO JaJieHH JAaHHU MpU J1BaTa
eKCIIEPUMEHTAJIHN KJaca, KOeTO € TPSKO JI0KAa3aTeJICTBO, 4e
3HAHUATA Ca YCBOCHH YCTOHUMBO U npaBmiHo (Tabmuia Ne 21).
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Tabnuya  Ne 21. Pezynmamu, omuemenu npu
Henapamempuunus  Koperayuonwen aumaiu3z Ha CnupMmvH  no
noxazamen Ilpasunnocm (Cvcmassne Ha 4ucios uspas no 0adexu
oanHu)

EK1 EK1 EK2 EK2
(magano) | (xkpait) | (Hauaino) | (kpaii)

ChncraBsiHe Ha r 1 10.920 1 10.763
YHUCJIOB U3pa3 1Mo
JafeHU JaHHU P

0.000 0.000

[Ipuwnaranuar HemapaMmeTpudeH aHann3 Ha COHUPMBH TO
nokazaten ,,Chb3HATENHOCT®, TpU ,HAMHUpaHE Ha HEU3BECTCH
MHOXUTEN'; ,,pellaBaHE Ha TEKCTOBa 3agavya“ U ,,CbCTAaBSIHE Ha
YUCJIOBH M3PA3U IO JaJC€HU JaHHU € YCTAHOBEHA yCTOMYMBA BPb3Ka
MEXy HAuajJoTO U Kpas Ha JUAAKTUYCCKHUS €KCIIEPUMEHT, KOETO U
MoKa3BaT (UHAJIHWTE CTAaTHCTUYECKH CTOMHOCTH. Haumcrtuna,
CBh3HATETHOTO YCBOSIBAHE HAa  CIOMEHATUTE MAaTEMaTHYECKU
KOMIIETEHTHOCTH JO 3HAuWTeIHAa CTENeH ca JONPUHECTH Ha
YYEHHLIUTE U IPOEKTHUTE AeiHOCTU. [lomyueHuTe cTOHHOCTH ca
orpasenu B TabnmueH Buj (Tabmmia Ne 22).
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Tabauya  Ne 22. Pezyimamu, omuemenu  npu
Henapamempuynus Koperayuonen aumanuz Ha Cnupmon no
nokazamen Ce3namennocm

EK1 EK1 EK2 EK2
(nauano) | (kpail) |(mauaso) | (xpaii)
0.765 0.843
Hamupane Ha r
HEU3BECTEH P
MHOKHUTEN 0.000 0.000
PemaBane Ha r 0.881 0.900
TEKCTOBA 3a7a4a
p 0.000 0.000
r
CocTaBsiHe Ha 0.888 0.839
YHCIIOB U3pPa3 TI0
NAJCHH JaHHU P
0.000 0.000
3a npoBepka Ha TPaWHOCTTa HAa MaTeMAaTHYECKUTE

KOMIIETCHTHOCTH € TPHIOKEH HemapaMeTPUYHUAT KOpEIalHOHeH
ananmu3 Ha CrnupmbH. [lonydeHuTe pe3yiaTaTH ca IMPEACTaBeHH B
cinenHara tabnuia (Tabmuma Ne 23).
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Tabauya  Ne 23. Pezyimamu, omuemenu  npu
Henapamempuunus — Koperayuonwern —aumaaus Ha CnupmvH  no
nokaszamen Tpaiinocm

EK1 EK1 EK2 EK2
(nauano) | (kpail) |(mauaso) | (xpaii)
ssaicnane Ha ' 1]0.687 110.705
yuciaTa 0e3
3aeMaHe
p 0.001 0.001
Pen Ha peiictBusara | r 110463 110877
B YHCIIOB U3Pa3 CbC
CKOOH
p 0.046 0.000
r
Pen Ha nelicrBusTa 1 |/0.806
B YHCIIOB U3pa3 0e3
CKOOH
P 0.000

[lomyueHnTe CTOWHOCTH HH JaBaT OCHOBaHHUE Jia TBHPIUM,
4e ChIIECTBYBa YCTOWYMBA B3aWMOBpPB3Ka IMpenu W clied paborara
Ha/1 y4eOHU MTPOEKTH U TO IIPH ,,M3BAKIAHE HA YnciIaTa Oe3 3aeMaHe™
— 3a JIBaTa EKCIICPUMEHTAJIHYU KJIaca, KOETO O3Ha4yaBa, Y€ MPOEKTHUTE
JEMHOCTH [0 TOJIIMa CTENEH ca MOBIMSJIM 3a ITIBJIHOLIEHHOTO
YCBBBPIIICHCTBAHE HA Ta3d KOMIIETCHTHOCT.

Ha cnenBamo MICTO ce HapekJa KOMIICTEHTHOCTTA
CBBp3aHa C ,,pe/l Ha JEWCTBUATA B YUCIOB U3pa3 O6e3 ckoOu™, u To:
mpu EK1 e ycraHoBeHa ymepeHa CTaTHCTHYECKa B3aWMOBPH3Ka,
nokato pu EK2 ce HaGmronaBa ycToilunBa B3aMMOBPB3Ka MEXTY
HAYaJIOTO M Kpas Ha JUIaKTUIECKUS €KCIIEPUMEHT.

3a mpoBepka H JIOKa3BaHE Ha YCTOHYMBOCTTa Ha
MaTeEMaTUYECKUTE KOMIIETEHTHOCTH IO moKasarel ,,] bBKaBocT® ¢
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NPWIOKEH HENapaMeTPHYHUAT TOKa3aTed 3a Kopenamus —
Koedunuenr va panrosa kopenanus Ha CriupmbH (Tabmuma Ne 24).

Tabnuya  Ne  24.  Pesyimamu,  omuemeHu  npu
HenapamempuuHus — Kopelayuonen —anaius Ha  CnupmvH  no
nokazamen I'veékaasocm

EK1 EK1 EK2 EK2
(magamo) | (kpaif) |(mawano) | (kpaii)
' 1 0.951 1/0.730
Hamupane Ha
00WKOITKa Ha
TPUBIBJIHKK P 0.000 0.000

B KkoHTpomHWTE KJacoBe HE CE€ YCTAaHOBSBAT 3HAYUMU
MPOMEHU 10  OTHOIIEHHWEe Ha  YCHBBPIICHCTBAHETO  HA
MaTeMaTHYECKUTe KOMIETEHTHOCTH B HAYalloTO W B Kpas Ha
EKCIIEPUMEHTATHOTO O0yUYCHHE.

3a mpoBepka W JOKa3BaHE Ha yCTOWYMBOCTTa HAa
MaTeMaTHYECKUTEe KOMIIETEHTHOCTH TI0 1oKa3arten ,,IIpaBuiaHocT® e
MPWJIOKEH HEMapaMEeTPUYHHUAT TIOKa3aTeNl 3a Kopemamus —
Koedunment Ha panroBa kopemanusi Ha CroUpMBH, KBAETO Ce
JIOKa3BaT 3HAYMMHU CTATUCTHUYECKW Pa3lIU4vs, Thi KaTO HUBOTO Ha
3HauuMocT € mo-manko or P < 0.001. OrvereHw ca 3HAYNMH
CTATUCTUYECKH pa3IU4usi W TPU OCTAHAJIUTE IIOKA3aTENH:
» [ paiiHocT®, ,,Ch3HaTeHOCT* U ,, ' BBKABOCT®.

OT moNTydeHUTe pPEe3yNTaTd MOXKEM Jia HAlpaBUM CIETHUSL
u3BoJ: [IpoekTHHUTE NEMHOCTH OKa3BaT IOJIOKUTEIHO Bb3JICUCTBUE
32 KAueCTBEHO  YCHBBPIICHCTBAHE HAa  MaTeMaTHYCCKHUTE
KOMIIETEHTHOCTH, KaTO 3HAHMSTA C€ YCBOSIBAT IMPABUIIHO,
CBH3HATEIHO U TPaMHO.

61



W3BOIN

1. Ilpoydenata u cucTeMaTH3WpaHa JHUTEpaTrypa IO
pa3paboTBaHusi MpodJeM 3a MaTeMaTHUeCKaTa KOMIIETEHTHOCT,
KakTO ¥ YCIENIHO TIPOBEICHUAT IHIAKTUYECKH EKCIEepPHMEHT,
OCHOBaH Ha METOJIa Ha NMPOEKTUTE, J]aBaT IBIIHOTO OCHOBAaHHE J1a Ce
Kaxke, 4e MPOeKTHOOA3upaHOTO 00ydeHHEe AONpPUHACS B 3HAUYUTEIHA
CTENEH 3a YCHBBPIICHCTBAHE HA MaTeMaTHYECKaTa KOMIETEHTHOCT
Ha yYCHHUIIUTE OT TPETH KJIac.

2. C momol1uTa Ha MPOEKTHOOA3UPAHOTO OOyUYEHUE HE CaMo
CC YCBBLPUIICHCTBAT MATEMATHYCCKUTEC KOMIICTCHTHOCTH, HO Y
YUYCHHUIIUTE C€ U3rPaKIAT YMEHHUS 3a padoTa B EKHUIIL.

3. IlpoekTHuTe y4eOHN ACWHOCTH HACOYBAT BHUMAHHETO Ha
YYaCTHUIIMUTE KBbM TI0-33JBJIOOYEHO W TpalHO YyCBOSBaHE Ha
MaTeMaTHYECKUTE KOMIETEHTHOCTH.

4. llpoexTHWTe Yy4YeOHH MAEWHOCTH JONMPHHACIAT H 3a
npeoaojIBaHC HAa TPYAHOCTUTC, KOUTO YYCHUIIUTE CpCIIaT IO BpEME
Ha Yy4YeOHHWA Tporec, dYpe3 eKunHara paboTa, KOATO JIaBa
BB3MOXKHOCT 32 IPOsIBA Ha B3aMMOIIOMOIII.

5. TlpoekTHOOa3MpaHOTO OOyuUeHHE Ch3[aBa YCJIOBUS 3a
Pa3BUTUC HA KPCATUBHOCTTA U B’I)O6pa)KeHI/IeTO Ha YYCHULIUTE.

6. PeamusupaHeTo Ha MPOEKTHHUTE JCWHOCTH IOBHINABA B
3HaA4YNUTCIIHA CTCIICH y‘Ie6HI/ITe MOCTMIXKCHUA 110 MaTEMaTUKa B TPETU
KJ1ac.
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IIPEITIOPBKU

B pesynTtar Ha HampaBEHOTO TEOPETUKO-EMITUPUIHO
M3CIIe/IBAHE MOTAT JIa Ce U3BENAT CICAHUTE TPETIOPHKH:

1. B yuebnara mporpaMa 1o MaTeMaTHKa Ja Ce MPEIBUIST
4acoBe, B KOUTO YUCHHUIIUTE Ja UMAT BE3MOXKHOCTTA, Jja padoTsT 1o
y4eOHH MPOEKTH, Thi KaTO B HAYAJIHOTO YYHJIUIIE BCE MO-YE€CTO CE
Ha0It0/1aBa, Y€ B 9aCOBETE M0 MaTeMaTHKa He ce 00pBIIa CIEeIHaTHO
BHUMaHHe 3a paboTaTta B €KHWI, a OOYYCHHETO € OCHOBAaHO Ha
TpaJIuIIMOHATTHATA UHAUBHUIYaTHA (opMa.

2. laTepechT KbM MPOEKTHOOA3UPAHOTO O0YUEHUE KAKTO OT
CTpaHa Ha YYUTEIHUTE, Taka U OT CTPaHA HA YYCHUIINTE MTOKa3Ba, 4e €
JKEJIATEIHO B ydYeOHMIMTE M ydeOHWTE IloMaraja Jja Objar
BKJIFOUEHU TIOBEYE 3aJayd, 4Ype3 KOUTO OCBEH Ha TEOPETHYHO
paBHUIIE, YCBOSHUTE 3HAHUS M YMEHHsI J]a MOTaT Ja ce Mpriiarat u
Ha MPaKTUIECKO PaBHUINE T.€. Ja MOTaT MAJKHUTE M3CIICOBATEIH a
mpenjaraT IOBEYe HJACH, KAKTO M Jia OOMEHSAT HJCHTEe CH C
BPBCTHHIIUTE CH U Ja 00OraTsBaT WHTENEKTYyallHUS CH IMOTCHIIAAT
4ype3 peau3upaHeTo Ha MPOEKTH, KOUTO ca ChOOpa3eHH C yIeOHHTe
TEMH, BKIIIOYCHHU B y‘Ie6HOTO CbAbPIKAHUC 10 MAaTECMATHKaA.

3. bu 6uio moOpa npakTHKa, aKo B KHUTHTE 33 YYUTENsl UMa
YKa3aHHs 3a TPOBEXJaHE WM pealn3upaHe Ha TPOEKTHA ydeOHa
JICHHOCT B YaCOBETE [0 MaTeMaTHKa B HavajieH erarn. [1o To3u HauuH
6I/IX3 CC YCHBBBHPUICHCTBAJIM MATCMATHYCCKUTE KOMIICTCHTHOCTH Ha
YYEHHUIIUTE OT HadallHa CTENIeH Ha OCHOBHOTO 00Opa3oBaHUeE.
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HAYYHU IIPHHOCH

[IlpyHOCHUTE  MOMEHTH  HWMAaT  TEOPETUKO-TIPHIIOKHA
Haco4eHocT. Te ce u3passBaT B CIEJHOTO:

1. 3rpasieH € B eKCIIepUMEHTAITHO MTPOBEPEH TUAAKTHICCKU
MOJIeJT Ha MPOEKTHATA yueOHa ISHHOCT 10 MaTeMaThKa.

2. PaszpabGoreHa e u ¢ ampoOupaHa cuUCTeMa OT Y4eOHH
MPOCKTH, CBBHP3aHU C Y4YEOHOTO CHIbpPKAHUE IO MaTeMaTHKa 3a
TPETH KJIac, NMPHU KOUTO C€ MPWIAraT apUTMETHYHH, T€OMETPUYHH,
anreOpUYHU 3HAHWS, TEKCTOBH 33/1a41 ¥ UMEHYBaHHU YHCJIA.

3. TIlpemmoxena e cuctemMa OT YOpaXHEHUS 32
JMUATHOCTHIIMpAaHE HAa  MaTeMaTh4ecKaTa KOMIICTCHTHOCT  Ha
YUYCHUIIUTE OT TPETH KJIaC ¢ KOHKPETHH KPUTECPHH 3a OLICHSBAHE.

4. WsrpajgeHa e cucTeMa OT KPUTEPUU M TOKa3aTelH 3a
OLICHSIBAHE HA TMPOJYKTUTE OT JCHHOCTTA HA  YYCHUIUTE
(TIpoeKTHHTE KapTH).

5. VYcraHoBsiBa ce¢ BIMSHUETO Ha TMPOCKTHATa Yy4eOHa
JEHHOCT BhPXY MareMaTHyeckata KOMIIETEHTHOCT Ha YYCHHIIUTE OT
TpeTH Kjac W TsaxHarta pediexcus. [lokazaHa e edeKkTUBHOCTTA Ha
NPEITIOKEHHS TUIAKTHISCKH aBTOPCKU MOJIETL.
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INTRODUCTION

The question of dynamism in education is not a new
phenomenon. In the modern age, in which the student grows up, new
educational technologies are imposed, which go beyond the
traditional process. Technologies themselves expand the cognitive
interest of students, which leads to the need to improve the learning
process.

Modern and creative education aims to build a modern
personality who has knowledge in various fields. It is no coincidence
that the study programs include subjects of different nature. A
significant place among them is occupied by mathematics, which in
primary school is based on a building block that develops the mental
capacity of the person. Mathematical knowledge that students are
introduced to is specific in nature, to a certain extent abstract and
difficult for students to learn, but the knowledge itself can be applied
in very real life situations. Mathematical education is not only aimed
at mastering specific mathematical content, but also at solving
mathematical cases of varying difficulty. This type of activity is the
basis of project activities.

RELEVANCE OF THE PROBLEM

In recent years, many new and effective educational
practices have been imposed in the modern Bulgarian school. They
diversify the learning process and stimulate student activity. The
review of literary sources shows that modern students need active
methods by which knowledge is acquired not only in theory, but also
in practice. Many developments related to the problems of active
learning are known from the scientific literature and they are used to
improve educational practice, including mathematics in primary
grades.

One of the ways to increase the effectiveness of the
educational process in mathematics in primary grades is to involve
students in project activities. Through this activity, they practically
apply the acquired mathematical knowledge, as a result of which the
knowledge becomes more permanent and deeper.



Observations in practice show that project activity in
mathematics education in elementary grades is used very rarely. If a
project-based mathematical activity is used in the education of
students, they themselves will become more active, motivated,
creative, and will easily cope with difficult mathematical tasks.

SETTING OF THE RESEARCH

The actuality of the developed problem in the dissertation is
presented in two directions:

1. In theory:

- in terms of literature, there are not enough sources that
thoroughly examine the problem of improving students'
mathematical competences through project-based learning activities;

- the studies that have been done so far have not been in-
depth regarding the solution of mathematical problems, with the help
of the project learning activity.

2. In practical terms:

- until now, no comprehensive methodology has been
developed, which refers to the solution of mathematical problems
with the help of the project learning activity;

- at a practical level, the exact requirements to guide the
implementation of the project activity in mathematics have not been
determined, but general definitions for project-based learning are
available;

- there are no available studies to prove that the students'
mathematical competences improved after the project-based
learning.

The relevance and significance of the developed problem for
improving the mathematical competences of third-grade students in
terms of the project learning activity allows the following parameters
to be determined:

THE OBJECT OF THE RESEARCH is the project
learning activity of third grade students in mathematics.

SUBJECT OF THE RESEARCH are the regularities that
exist between the students' skills to implement a project activity and
the improvement of their mathematical competence.



THE PURPOSE OF THE RESEARCH is to reveal the
essence of the mathematical competences of third-grade students and
to create a methodology for their improvement through the
participation of students in a project-based learning activity.

The following HYPOTHESIS is formulated in accordance
with the theoretical formulation of the essential characteristics of the
project learning activity: We assume that through participation in a
project learning activity in mathematics and in accordance with the
age characteristics of the third grade students, it is possible to
achieve the development of their mathematical competences
provided , that:

- students develop project work skills;

- a specially developed system of learning projects is used.

In order to achieve the goal and verify the hypothesis, it is
necessary to resolve the following SCIENTIFIC RESEARCH
TASKS:

1. To build and experimentally verify a didactic model of the
project learning activity in mathematics.

2. To develop and approve a system of learning projects that
are subordinate to the learning content in mathematics and related to
the application of arithmetic, geometric, algebraic knowledge, word
problems and named numbers.

3. To propose a system of exercises for diagnosing the
mathematical competence of third-grade students with relevant
evaluation criteria.

4. To build a system of criteria and indicators for evaluating
the products of the students' activities (the project maps).

5. To establish the influence of the project activity on the
students' mathematical competence and their reflection.

METHODOLOGICAL BASIS of the research is:

- The theory of the personality-activity approach (S.
Rubinstein, L. Vygotsky, I. Yakimovska), according to which the
center of education is the person with his needs.

- The theory of the gradual formation of mental actions (P.
Galperin).



- The basics of problem-based and developmental learning
(A. Matyushkin, M. Makhmutov, V. Kudryavtsev).

The THEORETICAL BASIS of the study is based on:

- The principle of unity of consciousness and activity (L.
Vygotsky, S. Rubinstein).

- The competence approach in education, which includes
knowledge, attitudes, dispositions, procedural skills, cognitive skills,
experimental skills.

- The system-structural approach, according to which the
project learning activity is considered as a system consisting of
mutually connected components, and the mathematical competence -
as part of the general competence of the student.

- Elements of the version of the system of basic learning
activities in mathematics, developed by Ya. Stoimenova.

RESEARCH METHODS applied in the course of the
didactic experiment:

1.Theoretical study. Includes: analysis of didactic and
methodical literature in relation to students’ mathematical
competence and project-based learning activity in education; analysis
of third grade mathematics curricula and textbooks.

2. Didactic experiment: ascertaining stage, formative stage
and control stage of the didactic experiment.

3. Observation. Mathematics lessons in the third grade were
observed in order to establish the state of educational work on
problem studies.

4. Survey. The opinion of 40 primary teachers (from the city
of Blagoevgrad, the city of Kyustendil and the city of Simitli) was
studied regarding the implementation of the project activity in
mathematics education; the opinion of the students participating in
the experimental learning regarding reflection and self-reflection was
explored.

5. Expert assessment of elementary teachers.

6. Study of products of students' activities. Evaluation of
project maps; evaluation of completed independent works in



mathematics with the aim of researching the students' mathematical
competences before and after conducting the experimental training.
7. Mathematical-statistical methods for processing the results

arithmetic mean value (X ), y2 Spearman's non-parametric
correlation analysis, Wilcoxon's and Maniutni's test.

SCIENTIFIC INSTRUMENTATION necessary for the
experimental study includes:

1. Survey card.

2. Tests - containing arithmetic and algebraic knowledge;
geometric and text problems - for composition and transformation,
with the help of which the level of mathematical competence of
students is measured.

3. Indicators for measuring students' mathematical
competences (correctness, flexibility, awareness and durability).

Correctness — to consider the sequence of application of
the corresponding algorithm.

Flexibility — to account for the mobility of thought

processes.

Consciousness — to account for conscious application of
mathematical knowledge (competence).

Durability - to consider the duration of memory retention
of a given knowledge.

4. Levels of development of mathematical competences —
high, medium, low with certain qualitative characteristics.

ORGANIZATION OF THE RESEARCH

The didactic experiment was conducted during the
2021/2022 school year with third grade students.

The purpose of the ascertaining stage of the didactic
experiment is to study the pedagogical experience of the primary
teachers and to establish the level of development of the
mathematical competences of the students from the experimental and
control classes (a total of 74 students from SU "St. St. Cyril and
Methodius", Simitli and ObU "Paisiy Hilendarski”, Dolno Osenovo
village), as follows EK1 (19 students) - Il a class from SU "St. St.
Cyril and Methodius", town of Simitli, EK2 (19 students) - Il b class
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from SU "St. St. Cyril and Methodius”, city of Simitli, KK1 (18
students) - Il in class from SU "St. St. Cyril and Methodius", town
of Simitli, KK2 (18 students) - 3rd grade from ObU "Paisiy
Hilendarski", village of Dolno Osenovo.

The formative stage of the didactic experiment aims to test
the pre-developed system of learning projects related to the content
of mathematics for the third grade, where arithmetic, geometric,
algebraic knowledge, word problems and named numbers are
applied.

The control stage of the didactic experiment aims to establish
the changes that have occurred in the level of mathematical
competences (knowledge and skills) of the students, by first
comparing the results of the students from the experimental and
control classes, and then comparing (comparing) the results of the
same students (from the experimental classes) obtained at the
beginning and at the end of the didactic experiment.

STRUCTURE AND CONTENT
THE DISSERTATION
The content of the dissertation is structured in an
introduction, three chapters and a conclusion.
The introduction justifies the relevance of the problem of the
need to implement project-based learning activities in the educational
process.

ESSENTIAL CHARACTERISTICS
OF COMPETENCE IN THE CONTEXT
OF THE PROJECT LEARNING ACTIVITY

In the first chapter, the concepts of the authors (V.
Zdravkova, S. Vlikova, V. Gyurova, S. Kostova, N. Vitanova) about
the concept of competence are examined.

More and more often in the scientific literature, the question
related to competences is relevant and significant for a number of
researchers working in this field. It is an indisputable fact that
elementary school students must have the necessary competencies,
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with the help of which they improve their knowledge, skills, habits
and abilities. All this leads to a continuous search for specific
information in order to be able to plan and implement their tasks.

Competencies are most often defined as a set of knowledge,
skills and habits that are improved in the learning process.
Knowledge is associated with answers to the following questions:
When?, Where?, How much? etc., and the acquired skills require that
everything learned in theory can be applied at a practical level.

In the state educational standard, the following key
competences are defined, laid down in Ordinance No. 5 of November
30, 2015 for general education:

In the state educational standard, the following key
competences are defined, laid down in Ordinance No. 5 of November
30, 2015 for general education:

- competences in the field of the Bulgarian language; -
communication skills in foreign languages;

- mathematical competence and basic competences in the
field of natural sciences and technologies;

- digital competence;

- learning skills;

- social and civic competences;

- initiative and entrepreneurship;

- cultural competence and skills for growth through
creativity;

- skills to support sustainable development and for a healthy
lifestyle and sports.

The modern educational paradigm related to the learning
process rejects the idea of the quantitative accumulation of
voluminous information, namely the focus is on how to apply this
knowledge in practice.

The competence approach is the basis of the organization of
the educational process in mathematics. Mathematics training aims
to provoke students' thinking, their imagination, to build practical
skills and develop their independence and initiative.

With the constant improvement of technologies comes the
modernization of the terminology apparatus. The mastery of
mathematical knowledge, skills and habits in modern methodological
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practice is often replaced by the concept of "mathematical
competence”. This is not a new concept either in theory or in
practice. The goal of the modern educational paradigm is to
constantly improve mathematical competences by applying various
educational strategies in which students are active subjects. The
improvement of mathematical competences by students requires
systematicity and consistency in their assimilation.

For the full improvement of mathematical competence, the
teacher has a significant role, who must organize the learning process
in such a way that it is ultimately effective. In order to achieve this, it
IS necessary that the learning process be motivating, predisposing
and giving the opportunity for expression on the part of the direct
users.

In the first chapter, some conceptual and terminological
clarifications of the concept of "project learning activity" are made
by a number of scientists, such as: S. Nikolaaeva, K. Marulevska, D.
Dewey, P. Dyulgerova, T. Panayotova and others.

The modern educational paradigm is also based on a good
pedagogical interaction between teacher-student, student-student.
There must be mutual trust and respect between the students
themselves. Therefore, at the initial stage, the need to apply
alternative options, such as: group work, project learning activity,
project method, project-based learning, is observed. With the help of
the mentioned strategies, the cognitive interest of the student is
expanded.

Project activities give students the opportunity to
independently organize the activities, as well as consciously reach
the final goal. Project activities integrate knowledge from different
scientific fields, which leads to easier learning of the learning
material.

The basis of the educational project is the idea of connecting
theory and practice - everything that is learned in theory should be
applied at a practical level. In the project activity, students see their
achievements. At the same time, it highlights their shortcomings and
mistakes, on which systematic and purposeful work is needed.

In order to implement a project successfully, it is necessary
to form a good team that works purposefully on the set activity. The
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participants are guided by the teacher, who encourages them to
successfully complete the activity.

During learning projects, cohesion between the participants
themselves should prevail. As mentioned in the scientific literature,
cohesion is such a state of the team that is the result of interaction
between team members.

As a result of the analyzed didactic and part-methodological
aspects of the problem of mathematical competence and the project
learning activity in mathematics, the conceptual apparatus used in the
dissertation work should be specified.

In the present development, the concept of mathematical
competence is considered as a generalized concept, which in terms of
content includes mathematical competences (knowledge, attitudes,
dispositions, procedural skills, cognitive skills and experimental
skills), related to the mastery of: arithmetic knowledge, algebraic
knowledge, geometric knowledge, word problems and named
numbers.

In the current development, a project-based learning activity
in mathematics in the third grade is understood as the joint activities
of the teacher and the students, in which the students master certain
mathematical competencies, and the teacher organizes and guides the
process of their mastery.

For this purpose, the teacher:

- selects the topics for the project learning activity, which are
consistent with the learning content in mathematics for the third
grade;

- proposes in a certain sequence the activities planned for
implementation;

-increases and maintains the cognitive activity of the participants in
the project learning activity;

-ensures a qualitative perception of the assigned activities, to be
performed sensibly and logically;

- organizes the project learning activity of the students, which is
aimed at improving their mathematical competences;

- controls the processes for the implementation of the project
learning activity;

-evaluates the achieved final results of the project activity.
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The students, in turn:
- undertake the project implementation activities;
- come up with ways to realize them;
- remember the way they reached the final goal;
- apply the learned mathematical competences in
problems.

solving practical
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DIDACTIC-METHODICAL ANALYSIS
ON THE STATE OF THE PROBLEM FOR THE PROJECT
LEARNING ACTIVITY IN MATHEMATICS EDUCATION

The second chapter analyzes the curricula of 1982, 1991,
2003, as well as the current third grade mathematics curriculum. A
comparative analysis of mathematics textbooks of three authors'
collectives (two in Bulgaria and one author's collective from Serbia)
was also made. The shortcomings are indicated, as well as the
opportunities that the educational content provides for the realization
of a project-based educational activity.

The following conclusion can be drawn from the
observations made in mass educational practice: Observations in
practice show that the possibilities of the projected learning activity
are not used, even in the few cases when this is implied in the
learning content included in the mathematics textbook. Again, the
pedagogical mastery of the primary teacher is relied upon.

The survey was conducted with 40 primary teachers (Simitli,
Blagoevgrad, Kyustendil) in connection with monitoring the impact
of project-based learning in the mathematics lesson at the initial
stage of primary education. There are 10 questions in the survey card
and they contain eight closed-type questions and two questions with
free answers by the respondents. Based on the conducted survey, the
following conclusions can be drawn:

- The application of the project activity in the mathematics
lesson is of great importance because it contributes to the learning of
knowledge faster and more effectively.

— Creative imagination and logical thinking are stimulated
when given a task.

— Teamwork skills are formed.

— Creativity and motivation for lifelong learning are
developed.
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IMPROVEMENT METHODOLOGY
OF MATHEMATICAL COMPETENCE
TO DENTS

In order to establish the level of mathematical competences
of third grade students, an entrance diagnosis was conducted during
the 2021/2022 school year. Four classes were covered, two
experimental classes EK1 (19 students - SU "St. St. Cyril and
Methodius", city of Simitli), EK2 (19 students - SU "St. Cyril and
Methodius"”, city of Simitli) and two control classes KK1 (18
students - "St. St. Cyril and Methodius" Secondary School, Simitli)
and KK2 (18 students - ObU "Paisiy Hilendarski", Dolno Osenovo
village).

For the purpose of the study, G. Bizhkov's diagnostics for
results of mathematics education was applied. The students were
offered a didactic test containing certain mathematical problems.
Each test is checked through a system of indicators:

- Add the numbers up to 100 with and without passing;

- Subtraction of numbers up to 100 with borrowing and
without borrowing;

- Order of operations of a numeric expression with
parentheses and without parentheses;

- Table multiplication and division;

- Comparing numbers obtained as a result of arithmetic
operations;

- Finding an unknown number;

- Compilation of numerical expressions based on given data;

- Finding a side of a geometric figure;

- Compose and solve a text task.

Indicators are grouped into two levels:

The first level includes indicators for establishing the level of
skills for solving algorithmic tasks. The second level includes
indicators for establishing the level of skills for creative application
of mathematical knowledge.

The evaluation is carried out according to the individual
indicators and is implemented using a three-level scale (Fig. Ne 1).

15



KNOW 3

hesitates

doesn’t know

Figure Ne 1. Three-level scale for assessing the level of knowledge
and skills acquired by students

The first degree of the "doesn't know" scale refers to cases
where the task was solved completely incorrectly or the student gave
up on solving the task. Grade 2 "falters" refers to tasks in which the
student correctly used the calculation algorithm but made a
calculation error or did not complete all of the sub-conditions. The
third degree "knows" is an indicator that the student correctly used
the solution algorithm and fulfilled all the set sub-conditions. The
arithmetic mean of each class as a whole for each indicator is
calculated. The arithmetic mean is doubled and a score on a six-point
scale is obtained for each indicator.

The comparative analysis of the four classes related to
comparing a sum with a number shows that the students do well in
this activity. The students from the two experimental classes showed
the highest result, with a score on the six-point scale of 5.14, and the
students from the two control classes registered a slightly lower
result, 5.10 (Diagram Ne 1).

16



Students' knowledge and skills in comparing numbers -

assessment on a six-point scale

5,15 5,14
5,14 .
5,13 comparing
5,12 asumtoa
5,11 51 number
e
5,08
EK 1 EK 2 KK 1 KK 2
#EK1 mEK2 ®KK1 ®mKK2
Diagram Mo/

Low values on this

indicator refer to fluctuations

in

responses. In the independent works, there are no cases where the
student refused to solve the task.

The second large category of indicators is related to the
arithmetic operations of addition and subtraction (Diagram Ne 2).

EK1

EK 2

Students' knowledge and skills about the arithmetic operations
of addition and subtraction - evaluation on a six-point scale

1. add the numbers
up to 100 without

crossing
2. adding the

with passing 3.
subtracting the
4. subtracting the

with borrowing

KK 2

KK1

numbers up to 100

numbers up to 100
without borrowing

numbers up to 100

Diagram ANe 2

17



EC1 students show a value of (5.36). A slightly lower result
is observed for EK2 (5.10), and the two control classes report similar
values (5.10). When performing the arithmetic operation of adding
the numbers up to 100 with passing, relatively good results are
reported, and the students of the two experimental classes show the
same results (5,16). The two control classes reported similar values
(4.54). In the cases of the arithmetic operation of subtracting
numbers up to 100 without borrowing, high results are reported: the
students of EK1 (5.58), the two control classes show the same values
(5.22), and a slightly lower result is observed for EK2 (5 ,16).
In the arithmetic operation of subtracting numbers up to 100 without
borrowing, slightly lower values are registered: the students from one
experimental class show a slightly higher result (5.26) compared to
the other students who show the same results, which are EK2, KK1
and KK2 (5).

By entering the third grade, in addition to the arithmetic
operations of addition and subtraction, students are introduced to
multiplication and division (Diagram Ne 3).

Students' knowledge and skills of multiplication
tables - assessment on a six-point scale

58 5,28
>5 5,36 5,32 5,32

(0]

Diagram AMe 3

One of the most common errors is observed in the
arithmetic operation of multiplying a number by 0. Students
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incorrectly solve the problems of addition and multiplication by 0.
The highest results are observed in multiplying a number by 1. Of
the multiplication cases provided, the highest values are observed
when multiplying a number by 1. Despite the high success rate,
errors are again noticed when a task is incorrectly solved or the
student does not work on a task. The value that the students of the
two experimental classes get is (5.58), and the two control classes
show lower results (5). For the four classes, the following trend is
observed when multiplying in a table: the highest result is achieved
by the students from EK1 (5.16), the two control classes with the
same values (5.10) are next, while the students from EK2 report
relatively more low score (4.94).

After establishing the knowledge of the arithmetic operation
multiplication, it should be determined to what extent the students
have mastered the arithmetic operation division. Students are
provided with three cases of division: tabular division, division of 0
by a number, and division of a number by 1 (Diagram Ne 4).

Students' knowledge and skills of division tables -
assessment on a six-point scale

5,8
5,6

5,58 5,58 554

5,32

EK1 EK2 KK 1 KK 2

Diagram Mo 4
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All four classes show the best results for the indicator
dividing a number by 1, and in the following way: the highest value
is observed in EK1, in second place is KK1, in the next place is KK2
and the lowest result is shown by the students from EK2. The next
indicator that is considered in the didactic tests is the division of 0 by
a number. Comparison with the previously considered indicator, the
values obtained here show significantly weaker results: EK1 is again
in first place, in next place both control classes register identical
results and EK2 is in last place. In the table division indicator, good
results are observed in the four classes. The students from EK1 show
the highest result, the same results are observed for the two control
classes and slightly lower values are found for EK2.

The errors that are made are of the same type as in the
multiplication operation. In the independent works, there are cases
where the student solved the task incorrectly or refused to work on it.

Along with mastering and improving the algorithm for
performing arithmetic operations, students entering the third grade
need to have certain knowledge about the order in which operations
are applied. In the didactic tests, there are indicators that refer to
solving numerical expressions without and with parentheses, paying
special attention to applying the rule for the order of actions
(Diagram Ne 5).

Students' knowledge and skills in solving a
numerical expression with more than one
calculation - six-point scale ratings

Diagram Me 5
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When analyzing the results, it is concluded that the students
correctly determine the order of actions and correctly perform the
calculations, or correctly perform the order of actions, but make
calculation errors, but there are also cases where the student refused
to solve the task.

Along with arithmetic, students who enter the third grade
need to master a certain amount of algebraic knowledge. The next
category of indicators, which are included in the didactic tests, refer
to finding an unknown summable and an unknown multiplier
(Diagram Ne 6).

Students’ knowledge and skills in finding an unknown
summable and an unknown multiplier - rating on a six-
point scale
6
5
4
3
2
1
0
1 2 3 4 5
Diagram Ne 6

In the comparative analysis of the two indicators, it is found
that the students encounter difficulties in finding an unknown
collectable. The errors that are noticed are: the student uses the rule
to find the unknown number, but makes calculation errors; does not
know how to use the rule to find the unknown number; refuses to
solve the task.

After studying the algebraic and arithmetical knowledge, the
geometrical knowledge that the students should master should be
studied. This category includes metrics for finding a side of a
geometric figure (rectangle, square, and triangle). The obtained
values of each of the indicators also register the difficulties that
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students face when finding a side of a geometric figure (Diagram Ne
7).
Students’ knowledge and skills in finding the side
of a geometric figure - assessment on a six-point

scale

5,5

5
4,5

4 |
3,5

EK1 EK2 KK 1 KK 2
Diagram Ne 7

The four studied classes perform best in finding a side of a
square as follows: EK1 (5.06), EK2 (4.84), KK1 (4.88), KK2 (4.76).
The students have more difficulties in finding a side of a triangle, but
they still do well with this activity, which is confirmed by the results:
EK1 (4.84), EK2 (4.72), KK1 (4.76), KK2 (4 ,88). The evaluation
values register that the task of finding a side of a rectangle was the
most difficult for the students. Despite the difficulties, the students of
the experimental classes manage to do better compared to the control
classes, and it is clearly visible from the obtained results: EK1 (4.74),
EK2 (4.42), KK1 (4.22) , KK2 (4.32).

According to this indicator, we can reach the conclusion that
the student correctly finds a side of a geometric figure and correctly
performs the calculations. There are also cases where the student
uses the rule for finding a side of a geometric figure, but makes a
calculation error or does not use the rule, makes mistakes, or does
not work on the task.

Along with the acquisition of arithmetical, algebraic and
geometrical knowledge and skills laid down in the mathematics
curricula, students must also possess skills for creative application of
knowledge, which is measured by solving text problems (Diagram Ne
8).
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Students’ knowledge and skills for composing and
solving a text task - grades obtained on a six-point

scale
4,8
4,6
4.4 'Hiﬂi';"':'
*4
4,2 : S - L
' -
o
4 M DL
KK 1 KK 2
Diagram Ne 8

The comparative analysis of the two indicators outlines the
difficulties that students encounter when solving and composing text
tasks. When solving the text problems, the students do relatively
better. The observed gaps are related to: the task was incompletely
solved, a thinking error was made, the word problem was incorrectly
solved, or the student gave up on solving the task. The obtained
values are as follows: EK1 (4.52), EK2 (4.72), KK1 (4.44), KK2
(4.32).

In the second indicator - composing a text task, serious gaps
in the knowledge of the students of the four classes are observed: the
student correctly composes the text task, but makes calculation errors
when solving it, incorrectly composes a text task; incorrectly decides
or refuses to decide. The results achieved by the four classes are:
EK1 (4.52), EK2 (4.52), KK1 (4.44), KK2 (4.32).

The indicator for compiling numerical expressions from
given data also refers to the creative application of mathematical
knowledge (Diagram Ne 9).
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Students' knowledge and skills for composing
a numerical expression based on given data -
evaluation on a six-point scale

4,8
4,6
H = B
4,2 . ; ;

EK 1 EK 2 KK 1 KK 2
Diagram N2 9

The students do well with this activity, but there are also
gaps: correctly composes a numerical expression, but makes a
calculation error during the solution itself; forms a number
expression incorrectly or does not work on the task. The following
values were registered in all four classes: EK1 (4.88), EK2 (4.52),
KK1 (4.44), KK2 (4.54).

After the obtained results, it was established that the level of
mathematical competences of the students from the experimental and
control classes are close in terms of values.

Several conclusions can be drawn from the conducted
research:

- Students have the necessary mathematical competences
with which they can perform arithmetic operations (addition,
subtraction, multiplication and division);

- At an insufficiently high level, the mathematical
competences necessary for solving algebraic tasks are insufficient;

- The level of development of mathematical competences
related to solving geometric problems is insufficient;

- At an insufficiently high level are the mathematical
competences necessary for composing and solving text problems.

The formative stage of the didactic experiment was
conducted in the months: November, December of 2021 and January,
February, March and April of 2022. The period was entitled "Project
Period".
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The formative stage of the didactic experiment includes the
implementation of five learning projects in mathematics with the
students of the experimental classes, and for this purpose an author's
didactic model structured by stages and sub-stages was made in
advance, on the basis of which the set project tasks were realized.
The model applied to the didactic experiment, in accordance with the
issues discussed in the dissertation, is based on the project-based
teaching of mathematics in the third grade (Fig. Ne 2).
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Didactic model of project learning activity in mathematics for

3rd grade
First stage: Introductory stage
| sub-stage: 11 sub-stage:
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Figure Ne 2 Stages of the progress of the project learning
activity in mathematics
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The structure of the created didactic model of the
project-based learning activity in mathematics in the third
grade consists of the following stages:

First stage: Introductory stage

I sub-stage: Determination of the topic of the project

Before planning and organizing the project learning
activity, it is necessary to think about the topic with which the
students will work. The choice of the topic must be in
accordance with the interests and capabilities of the students, as
well as be relevant and relevant from a practical point of view.
A good choice of the topic is the most important task on which
its successful finalization depends. By asking the members of
the teams, it becomes clear that the students are interested in
topics from the surrounding reality.

Il sub-stage: Determination of the teams

In addition to having an equal number of students, the
teacher must strive to make the distribution so that the teams
are equal in terms of the students' abilities. The total number of
students in the two experimental classes is 38 students. EK1 —
19 students divided into the following teams: two teams with 4
students each and two teams with 5 students each. The same
distribution of teams is also in EK2, because both experimental
classes have the same number of students.

111 sub-stage: Allocation of the project task

With the distribution of the project task among the
participants in the group, good organization is achieved and the
striving for a successful completion of the project activity.

IV sub-stage: Assigning the project tasks

Teamwork helps distribute subtasks among team
members. A guarantee for the success of this activity is the
presence of a good organization and a desire for the successful
completion of the project activity. The students themselves
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have a hard time coping with this task, so the role of the
teacher is supportive and guiding.

Second stage: Practical-applied stage

I sub-stage: Implementation of project tasks

There are 6 activities in the project map and each
activity is performed by the student, and in the last activity
from the project map, students have to show creativity and
imagination.

11 sub-stage: Reaching the project goal

Each project activity has a specific purpose. It is
achieved when all assigned activities in the project map have
been implemented.

Third stage: Presentation of the final result to an
audience

After all project tasks have been implemented, the
presentation of the final product follows. Each team chooses
who will be the spokesperson of the team - he presents the final
part of the project to all participants in the project training and
to the teacher. For this purpose, the whole team is in front of
the board, but the speaker presents the work. Team roles are
rotated with each project so that all students can participate in
the different activities.

Fourth stage: Evaluation stage

Sub-stage I: Self-assessment by students

Students are presented with an opportunity to evaluate
teams, with each team's spokesperson reporting how their team
evaluates the work of the team being discussed. Such an
opportunity is given to all 8 teams.

It is essential for the success of the project training that
the participants in it show curiosity, creativity, creativity, logic
in relation to the implementation of specific activities laid out
in the project map. In this regard, the sub-tasks in the project
cards are selected so as to measure not only the standard
mathematical indicators, but also to track the manifestation of
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creativity and creativity. This goal is realized through the last
activity in each project map. For the first project, this task of
making a poster of the pastry shop. For the final of the next
project, they have to create an advertisement for "Vegetable
Garden". The project activities are gradually complicated and
upgraded, and so the participants have to provide for the final
an advertisement of "Amusement Park". The fourth project is
related to the creation of an advertising poster for a "Tourist
Agency". The last learning project is related to the presentation
of an advertising poster for a theater performance.

Il sub-stage: Check and evaluation by the teacher

At the end of the project activities, the teacher evaluates
the project tasks, paying particular attention to whether the
participants have fulfilled all the conditions and sub-conditions
that the project learning requires, and also whether the
completed activities have been carried out correctly. The
teacher's assessment can be corrective if necessary against self-
assessment and assessment by other students and summarize
the performance of the task, with the teacher making discreet
remarks as necessary so as not to Kill the students' desire for
this type of activity. The teacher's assessment is rather
encouraging, pointing out how to overcome gaps, if any, but at
the same time instilling confidence in the students’ own
strengths and capabilities. From the above-mentioned model, it
is necessary to compile a model of criteria and indicators, with
the help of which the implemented project maps will be
evaluated (Fig. Ne 3).
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Criterion No. 1: Level of assimilation of knowledge

Indicator I:
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the participants
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Presentation of the
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Figure M2 3 System of criteria and indicators for evaluating
the results of the project learning activity in mathematics
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Individual criteria are assessed using a point system linked to
three levels of success. The levels for the individual criteria have a
certain characteristic.

1. Criterion: Level of assimilation of knowledge

This criterion refers to the extent to which the teams have
assimilated the knowledge. Also in this criterion it is observed where
mistakes were most often made and whether the participants
succeeded in filling out the project card.

First indicator: Completeness of knowledge, skills and
habits

Here, the emphasis is on how and in what way the project
map itself is filled out, observing the following signs: whether the
information is written in detail as it is according to the previously set
data; how and in what way the algorithms were used to solve a
certain type of tasks laid down in the project maps.

The scale for evaluating the achievements of all
participants is three-level, as follows:

a) High level — the stock of competences, i.e. knowledge,
skills, has been used to the maximum extent; all participants can use
relevant algorithms and rules to find the key solution;

b) Intermediate level — the stock of knowledge and skills is
partially used; participants partially use the solution algorithm;

c) Low level — insufficient information when solving the
tasks in the project map.

Second indicator: Correctness of knowledge.

This indicator is aimed at the correct filling of the map itself,
as well as the correct use of algorithms for solving algebraic,
geometric and textual problems. Special attention is paid to how the
information itself is filled out and whether it contains the necessary
data, which is set from the beginning.

The scale for measuring the achievements of participants in
the project training is three-level:

a) High level — all team members correctly perform the
activities set out in the project map;

b) Intermediate level — the solving algorithms were
correctly used, but calculation errors were made;
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¢) Low level — the algorithms were used incorrectly and the
task (activity) itself was incorrectly solved.

Third indicator: Accuracy of knowledge.

This indicator is aimed at the accuracy of the information
submitted by the participants. Most of all, attention is paid to the
algorithms for solving tasks, as well as whether there are any
mistakes made.

The accuracy of knowledge is assessed using the three-level
scale:

a) High level — accurate implementation of the assigned
activities in the project map;

b) Medium level — the project activities in the project map
are partially implemented;

¢) Low level — project activities are performed inaccurately.

2. Criterion: Degree of personal development

First indicator: Applicability of students' competencies

This indicator speaks eloquently about the participants
themselves, how and in what way they apply their knowledge in
relation to the individual activities laid out in the project map.

a) High level - all participants in project activities quickly
orient themselves and skillfully apply their knowledge in a given
situation;

b) Medium level - part of the participants in the project
activities do not quickly enough apply their knowledge in specific
situations;

c) Low level — the participants find it difficult to navigate in
the newly created situation.

Second indicator: Availability of logical and deep
thinking activity

Attention is focused on whether and to what extent the
participants show creativity, imagination and imagination during the
performance of the activities set in the foreground.

a) High level — all participants skillfully use logical and
thinking activity;

b) Average level — not all team members exhibit logical and
deep thinking activity;
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¢) Low level — team members do not exhibit logical or deep
thinking activity.

3. Indicator: Manifestation of creativity and imagination
in project activities

Again, the focus is on the extent to which participants in
project-based learning exercise creativity and imagination.

a) High level — the participants cope excellently with the
assigned activities;

b) Medium level — the participants show creativity, but it is
insufficient to effectively carry out the set activities;

¢) Low level — participants do not show creativity and
imagination, i.e. have limited options.

3. Criterion: Degree of independence during the
implementation of the project activity

First indicator: Existence of a good organizational
culture

This indicator is aimed at the organizational skills of the
participants. The presence of good organization leads to a successful
outcome, which is due to good organization and good relationships
between the participants themselves.

a) High level — independent organization and distribution of
duties between team members, as well as good communication;

b) Intermediate level — participants encounter difficulties in
assigning roles, which leads to the teacher's intervention;

c) Low level — the participants have limited possibilities
regarding the allocation of tasks.

Second indicator: Self-initiative of the participants

The indicator is aimed at whether the participants themselves
show the necessary self-initiative that leads to the final completion of
the set goal. An insufficient dose of self-initiative would affect the
success rate and the participants would not be satisfied with their
work.

a) High level — the participants independently carry out the
assigned activities;

b) Intermediate level — the participants encounter
difficulties, and the intervention of the teacher is necessary;

33



¢) Low level — participants have limited opportunities to
perform the assigned activities.

Third indicator: Presentation of the activity to an
audience

a) High level — participants in the project training can
independently present the final product, without the intervention of
the teacher;

b) Intermediate level — the participants present the final
result in front of an audience, assisted in some moments by the
teacher;

¢) Low level - the participants have limited opportunities in
terms of presenting to an audience and carry out this activity entirely
under the guidance of the teacher.

The period entitled "Project Period", which was realized
within a few months, was really useful and satisfying for all
participants. The project activities were realized both in the
mathematics classes and in the classes for all-day organization of the
school day. By putting their knowledge into practice, the students
understood the meaning of studying certain academic content.
Working on learning projects motivates them to work harder, putting
in more effort and creativity. The presence of good organization and
cohesion among the participants leads to excellent results after the
young researchers. Excellent teacher-student interactions transcend
the boundaries of the traditional learning process and make the
learning environment a desirable place to visit.

The main purpose of the control experiment is to establish to
what extent the mathematical (competencies) knowledge from the
educational content for the third grade has been mastered, in the
conditions of a project-based learning activity. To measure
mathematical (competence) knowledge, a diagnostic toolkit of a
control-evaluative nature is used.

The results obtained from the diagnostic toolkit are
determined using the modified scale of G. Bizhkov. Each test is
checked and evaluated using criteria for evaluating mathematical
competences (Fig. Ne 4).
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Figure M2 4. Criteria for evaluating students' mathematical
competences

There are three levels, with the help of which the results
obtained according to the individual criteria are evaluated.

The first level includes competency indicators that target
specific mathematical content where calculation errors were made,
the student gave up solving the problem, or the solution was
completely wrong. This level is characterized by a low degree of
development of mathematical competences.

The second level includes competency indicators that target
specific mathematical content, such that the student correctly applies
the solution algorithm but makes a calculation error, in the order of
ones, tens, or hundreds. This level is characterized by an average
degree of development of the acquired.

The third level includes indicators for establishing
competences for specific mathematical content, embedded in
problems that the student has solved absolutely correctly and
accurately, without making calculation errors. This level is
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characterized by a high degree of effectiveness of the acquired
competences.

The evaluation is carried out according to the individual
indicators and is implemented using the three-level scale (Fig. Ne 5)

2] T o

HESITATES

1
a
DOESN’T KNOW

Figure M 5 Three-level scale for evaluating the level of
knowledge and skills acquired by students

After establishing the system of criteria and indicators,
according to which the results obtained at the end of the didactic
experiment will be evaluated, we proceed to analyze these results by
indicators.

The comparative analysis between the four classes
participating in the didactic experiment leads to the conclusion that
the project learning activities had an impact on the acquisition of
mathematical competences (knowledge).

The final results show that project-based learning activities
have a positive impact on the qualitative and quantitative learning of
mathematical learning content. The final results of the four classes,
referring to all indicators, are placed in a synthesized table (Table Ne
1).
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Table M 1. Results of the studied classes by indicators

Indicator |Correctness |Consciousness [Flexibility [Durability| X [Rating on a six-point
Class scale
EK 1111 A SU Simitli (19 students) 2,74 2,58 247 2,68 2,62 524
EK 1111 A SU Simitli (19 students) 2,74 253 253 2,68 262 5,24
KK 1111 A SU Simitli (18 students) 261 2,33 233 261 247 494
KK 2111 A ObU D. Osenovo (18 students) 2,56) 2,17 222 2,55 2,38 4,76

The table above contains the average levels of the obtained
values for the two experimental and the two control classes, achieved
at the end of the didactic experiment. The resulting averages are
converted into scores on a six-point scale. The obtained estimates are
presented with the help of a diagram (Diagram Ne10).

indicators
KK 2
KK 1
EK 2
EK 1
4,4
, 4,6
4,8 5

Summary results of the studied classes by

2,2 5,4

Diagram Ne 10

The knowledge that students get with the help of project
activities is of great importance in practice. Project activities in the
teaching-educational process in mathematics provide students with
information that helps them solve tasks of various complexity.

Mathematical competences that are acquired with the help of
project-based learning activities contain a high degree of
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effectiveness. These are those competencies that help students to
learn the learning material permanently.

On the basis of the collected empirical material, the proposed
hypothesis is subject to statistical processing of the results, using the
SPSS program.

Table AMe 2. Differences according to the "adding the
numbers without passing” indicator at EK1 and EK2 at the
beginning and at the end of the didactic experiment according to the
"durability" indicator

Indicator Number Averag | Sum of Wilcox | P
e rank ranks on
Signed
Ranks
Testz
Add the Lower scores at 0 0,00 0,00 2,000 0,046
numbers the beginning of
without the didactic
crossing experiment
Higher scores at 5 3,00 10,00
the end of the
didactic
experiment
Equality at the 14
beginning and at
the end of the
didactic
experiment

The reported level of significance in both experimental
classes (PEK1 = 0.046; pEK2 = 0.046) indicates that there are
statistically significant differences in "adding numbers without
passing" on the indicator "Persistence" before and after participating
in project-based learning activities. It was demonstrated that
knowledge improved in 5 of the studied students, and the same
results were maintained in 14. No statistically significant differences
were observed in the two control classes as the significance level was
greater than 0.005. KK1 (pKK1 = 0.083) and (pKK2 =0.317)

The following table refers to "adding the numbers with
passing".
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Table Ne 3. Differences according to the indicator "adding
the numbers with passing” at EK1, at the beginning and at the end of
the didactic experiment according to the indicator "durability"

Indicator Number Average Sum of | Wilcoxon | P
rank ranks Signed
Ranks
Testz

Lower scores at 0 0,00 0,00 2,070 0,038
Add the the beginning of
numbers by the didactic
crossing experiment

Higher scores at 5 3,00 15,00
the end of the
didactic
experiment

Equality at the 14
beginning and at
the end of the
didactic
experiment

When "summing the numbers with passage” at EK1,
statistically significant differences are reported in the two
experimental classes according to the "Durability"” indicator. It was
observed that 5 of the studied students improved their knowledge
related to "adding the numbers with passing" and for 14 studied
students the same results were maintained (Rties=15). In no student
did the competences related to "adding numbers with passing"
deteriorate (Rnegative = 0).
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Table Mo 4. Differences according to the indicator "adding
the numbers with passing” at EK2, at the beginning and at the end of
the didactic experiment according to the indicator "durability".

Indicator Number | Average Sum of Wilcoxon P

rank ranks Signed
Ranks Test
z

Add the Lower scores at 0 0,00 0,00 2,428 0,015

numbers by the beginning of
crossing the didactic

experiment

Higher scores at 7 4,00 28,00
the end of the
didactic
experiment

Equality at the 12
beginning and at
the end of the
didactic
experiment

When "summing the numbers with passage" at EC2,
statistically significant differences are reported in the two
experimental classes according to the "Durability"” indicator. It was
observed that 7 of the studied students improved their knowledge
related to "adding the numbers with passing”, and for 12 studied
students the same results were maintained (Rties=12). In no student
did the competences related to "adding numbers with passing"
deteriorate (Rnegative = 0).

From the obtained results it is clear that there are statistically
significant differences even in "table multiplication" (Table Ne 5).
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Table AMe 5. Differences in the "table multiplication™
indicator at EK1 and EK2 at the beginning and end of the didactic

experiment

Indicator

Number

Average
rank

Sum of
ranks

Wilcoxon
Signed
Ranks Test
z

Table
multiplicatio
n

Lower scores at
the beginning of
the didactic
experiment

0,00

0,00

Higher scores at
the end of the
didactic
experiment

2,50

10,00

Equality at the
beginning and at
the end of the
didactic
experiment

15

2,000

0,046

The results of the non-parametric Wilcoxon statistical
procedure show that there are statistically significant differences in
"table multiplication" for students from both experimental classes on
the indicator "Persistence" (pEK1 = 0.046; pEK2 = 0.046). It was
observed that in 4 of the studied students an improvement in their
skill in "table multiplication" was reported, in 15 of the studied

students the same values were maintained (Rties=15).

The following table presents results related to “table

division".
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Table N 6. Differences according to the "table division™
indicator at EK1 and EK2 at the beginning and end of the didactic
experiment

Indicator Number Average Sumof | Wilcoxon | P
rank ranks Signed
Ranks
Testz
Table Lower scores at the | O 0,00 0,00 2,000 0,046
division beginning of the

didactic experiment

Higher scores at the | 4 2,50 10,00
end of the didactic

experiment

Equality at the 15

beginning and at the
end of the didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are statistically significant differences in
"table division" for the students of the two experimental classes on
the indicator "Persistence"” (pEK2 = 0.046). 4 of the studied students
improve their knowledge related to “table division”, and for 15
studied students the same results are preserved (Rties=15). In no
student did the competences related to "table division" deteriorate
(Rnegative = 0). No significant statistical differences were reported
for the two control classes (pKK1 = 0.564; pKK2 = 0.655), as the
significance level was greater than 0.05.

According to the "Correctness" indicator, the following
statistical differences are observed:
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Table AMe 7. Differences according to the "adding the
numbers with passing” indicator at EK1 and EK2, at the beginning
and at the end of the didactic experiment according to the
“"correctness™ indicator

Indicator Num | Average Sum of Wilcoxon | P
ber rank ranks Signed
Ranks
Test z

Add the Lower scores at 0 0,00 0,00 2,714 0,007
numbers by the beginning of
crossing the didactic
experiment

Higher scores at 8 4,50 36,00
the end of the
didactic
experiment

Equality at the 11
beginning and at
the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are statistically significant differences in
the "table division" of the students of the two experimental classes
on the indicator "Correctness" (pEK1 AND EK2 = 0.007). It is
demonstrated that 7 of the studied students improve their knowledge
related to "table division", and for 11 studied students the same
results are preserved (Rties=15). In no student did the competences
related to "table division" deteriorate (Rnegative = 0). No significant
statistical differences were reported for the two control classes
(pKK1 = 0.111; pKK2 = 0.063), as the significance level was greater
than 0.05.

The following table contains results when subtracting the
numbers with borrowing, according to the "Correctness' indicator
(Table Ne 8).
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Table M 8. Differences according to the "subtraction of
numbers with borrowing™ indicator at EK1, at the beginning and at
the end of the didactic experiment according to the "correctness”
indicator

Indicator Number Averag | Sum of Wilcoxon | P
e rank ranks Signed
Ranks
Testz
Subtracting | Lower scoresat | 0 0,00 0,00 2,070 0,038
numbers the beginning
with of the didactic

borrowing experiment

Higher scores 5 3,00 15,00
at the end of the
didactic
experiment

Equality at the 14
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure indicated that there were statistically significant
differences in "subtraction of numbers with borrowing" for EC1
participants on the Correctness metric (pE1 = 0.038). It was observed
that in 5 of the examined persons an improvement in the skill of
"subtracting numbers with borrowing" was reported, in 14 of the
examined persons the same values were maintained (Rties=14).

The obtained data in the table show the results in "table
multiplication™ of the two experimental classes (Table Ne 9):
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Table M 9. Differences according to the "table
multiplication" indicator at EK1 and EK2, at the beginning and at
the end of the didactic experiment according to the "correctness”
indicator

Indicator Number | Average Sum of Wilcoxon P
rank ranks Signed
Ranks Test
z

Table Lower scoresat | O 0,00 0,00 2,000 0,046
multiplicatio | the beginning of
n the didactic
experiment

Higher scoresat | 4 2,50 10,00
the end of the
didactic
experiment

Equality at the 15
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are significant statistical differences in
"table multiplication" for the students of the two experimental
classes on the indicator "Correctness" (pEK1 = 0.046; pEK2 =
0.046). It was observed that in 4 of the studied students an
improvement in knowledge and skills in "table multiplication" was
reported, and in 15 of the studied persons the same values were
maintained (Rties=15). No participant in either experimental class
had this knowledge deteriorate on the Correctness measure. No
statistically significant values were observed in the two control
classes (pKK1 = 0.655; pKK2 = 0.655), as the significance level was
greater than 0.05.

The table shows the statistical results reported for "table
division" (Table Ne 10).
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Table M 10. Differences according to the "table division™
indicator at EK1 and EK2, at the beginning and at the end of the
didactic experiment according to the "correctness" indicator

Indicator Num | Average Sum of Wilcoxon | P
ber rank ranks Signed
Ranks
Testz

Table Lower scores at 1 0,00 0,00 2,000 0,046
division the beginning of
the didactic
experiment
Higher scores at 4 2,50 10,00
the end of the
didactic
experiment
Equality at the 14
beginning and at
the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are significant statistical differences in the
"table division" of the students of the two experimental classes of the
indicator "Correctness" (pEK2 = 0.046). It is observed that in 4
studied students the knowledge of "table division" improves, for 14
studied students the same values are preserved (Rties=14). In 1
student, the competences related to "table division" deteriorated
(Rnegative = 1). The same values were registered for EC1 (pEK2 =
0.046), but no significant statistical differences were observed for the
two control classes, as the level of significance was greater than 0.05.

The following table presents statistically significant results
for "finding an unknown multiplier” (Table Ne 11).
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Table Me 11. Differences according to the "finding an
unknown multiplier" indicator at EK1 and EK2, at the beginning and
at the end of the didactic experiment according to the "correctness”
indicator

Indicator Number Average Sum of | Wilcoxon | P
rank ranks Signed
Ranks
Testz

Finding an Lower scoresat | 0 0,00 0,00 2,121 0,034
unknown the beginning of
factor the didactic
experiment
Higher scoresat | 5 3,00 15,00
the end of the
didactic
experiment
Equality at the 14
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are no significant statistical differences in
"finding an unknown factor" among EK1 students (pEK1 = 0.034
and pEK = 0.034). It was observed that 5 of the studied students
reported an increased level of knowledge in "finding an unknown
multiplier”, 14 of the studied students maintained the same values.
None of the students had any deterioration in this skill. In the control
classes, only at KK2 (pKK2 = 0.058) statistically significant values
were observed, and at KK 1 (pKK1 = 0.102) there were no
significant statistical differences.

The table presents statistically significant differences in
"finding the circumference of a triangle”, according to the indicator
"Correctness' (Table Ne 12).
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Table Ne 12. Differences according to the "finding the
circumference of a triangle" indicator at EK1, at the beginning and
at the end of the didactic experiment according to the "correctness”
indicator

Indicator Num | Average Sum of Wilcoxon | P
ber rank ranks Signed
Ranks
Testz

Finding the Lower scoresat | 0 0,00 0,00 2,236 0,025
perimeter of | the beginning of
a triangle the didactic
experiment

Higher scoresat | 3 2,00 15,00
the end of the
didactic
experiment

Equality at the 16
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are significant statistical differences in
"finding the circumference of a triangle™ among the students of the
two experimental classes. In EK1, it was found that 5 students
improved their knowledge related to "finding the perimeter of a
triangle, and 14 students maintained the same values, but none of the
students' knowledge deteriorated. No statistically significant results
were observed for the two control classes (pKK1 = 0.083; pKK2 =
0.157) because the significance level was greater than 0.05.

Table No 13 presents statistically significant differences
related to the competences "solving a text task in two ways":
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Table M 13. Differences according to the indicator "solves a
text problem in two ways" at EC2, at the beginning and at the end of
the didactic experiment according to the indicator "correctness”

Indicator Number | Average Sum of Wilcoxon P
rank ranks Signed
Ranks Test
z

Solves a Lower scoresat | O 0,00 0,00 2,449 0,014
word the beginning of
problem in the didactic

two ways experiment
Higher scoresat | 6 3,50 21,00
the end of the
didactic
experiment
Equality at the 13
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are significant statistical differences in
"solving a word problem in two ways" among EK2 students (pEK2
= 0.014). It is observed that six of the studied students improve their
skill according to the given indicator, for 13 studied persons the same
values are preserved (Rties=13). In no student, the knowledge "to
solve a text problem in two ways" did not deteriorate (Rnegative =
0).

Table Ne 14 contains the statistically significant differences
in "composing a numerical expression in two ways".
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Table Ne 14. Differences according to the "composition of a
numerical expression in two ways" indicator at EK1, at the
beginning and at the end of the didactic experiment according to the
""correctness” indicator

Indicator Number Average Sum of | Wilcoxon | P
rank ranks Signed
Ranks
Testz
Compose a | Lowerscoresat | O 0,00 0,00 2,000 0,046
numerical the beginning of

expression | the didactic
from given | experiment
data Higher scores at | 4 2,50 10,00
the end of the
didactic
experiment
Equality at the 15
beginning and
at the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical
procedure show that there are significant statistical differences in
"composing a numerical expression from given data" among EK1
students (pEK1 = 0.046). It is observed that in 4 of the studied
students improvement of the competences in "composing a
numerical expression based on given data" is reported, in 15 of the
studied students the same values are preserved (Rties=15). None of
the students had their knowledge deteriorate (Rnegative = 0).

Table Ne 15 contains results related to "finding an unknown
multiplier" under the "Awareness" indicator.
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Table Ne 15. Differences according to the indicator "finding

an unknown multiplier" in EK1, at the beginning and end of the
didactic experiment

Indicator Number Average Sum of | Wilcoxon P
rank ranks Signed
Ranks
Testz
Lower scores at 0 0,00 0,00 2,646 0,008
Findingan | the beginning of
unknown the didactic
factor experiment
Higher scores at 7 4,00 28,00
the end of the
didactic
experiment
Equality at the 12

beginning and at
the end of the
didactic
experiment

The results of the non-parametric Wilcoxon statistical

procedure show that there are statistically significant differences in
the indicator "finding an unknown multiplier" among the students of
the first experimental group according to the attribute "Awareness"
(PEK1 = 0.008). It is observed that for 7 of the examined persons, an
improvement in the skill in the indicator "finding an unknown
multiplier" is reported, after participating in a project activity, no
student has lower results (Rpositive= 7; Rnegative = 0), and in 12 of
the studied students, the same values are preserved (Rties=12).

Table Ne 16 contains results for the "Awareness" indicator:

51




Table Ne 16. Differences according to the indicator "finding
an unknown multiplier" in EK2, at the beginning and at the end of
the didactic experiment

Indicator Num | Average Sum of Wilcoxon | P
ber rank ranks Signed
Ranks
Testz

Finding an Lower scoresat | 0 0,00 0,00 2,236 0,025
unknown the beginning of
factor the didactic
experiment
Higher scoresat | 5 3,00 15,00
the end of the
didactic
experiment
Equality at the 14
beginning and
at the end of the
didactic
experiment

Statistically significant differences for the same indicator
were also established for EK2, since the level of statistical
significance is less than 0.05 (pEK2 = 0.025), i.e. 5 of the studied
students reported an improvement in knowledge and skills in
"finding an unknown multiplier”, and 14 of the studied individuals
maintained the same values (Rties=14). For the two control classes,
no statistically significant differences were found in the indicator
"finding an unknown multiplier” (pK1= 0.157; pKK2= 1.000), since
the level of significance is greater than 0.05.

Conclusions:

The results of the Wilcoxon non-parametric statistical
analysis provide the full reason to confirm the assumption that it is
possible to achieve the improvement of mathematical competences
when students take an active part in project-based learning activities
in mathematics. The attached statistical analysis shows that in some
of the studied students in both experimental classes, after they
participated in the project of learning activity in mathematics, the
mathematical competences were improved, and more specifically in
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the following indicators "Flexibility"; "Correctness”; "Durability"
and "Awareness".

The non-parametric correlation indicator - Spearman's Rank
Correlation Coefficient was applied to check and prove the
sustainability of mathematical competences under the "Correctness"
indicator.

Applying Spearman’s non-parametric correlation analysis, it
was found that there was a moderate, right-proportional statistically
significant relationship in "Order of actions in numerical expression
without parentheses” at the beginning and end of the didactic
experiment at EC2, which is direct evidence that the project learning
activity helped for the improvement of this competence.

Table Ne 17. Results reported in Spearman's non-parametric
correlation analysis according to the Correctness indicator (Order
of actions in a numerical expression without parentheses)

Order of actionsina | Order of operations in
numeric expression a numeric expression
without without
parentheses_start EK?2 | parentheses_end EK?2

Order of actions in a
numeric expression r 1 0.553
without

parentheses_start_EK2 , 0.014

In EK1, no statistically significant correlation was observed
at the beginning and end of the didactic experiment, as the values
themselves show: p = 0.387; r = 0.101.

After the successful application of the non-parametric
analysis - Spearman’s correlation coefficient, it was established that
there is a statistical relationship in "finding an unknown multiplier"
before and after the work on educational projects at EK2, which
gives us full reason to claim that the systematic application of project
learning activities in mathematics classes leads to the improvement
of students' mathematical competences. The obtained results are
presented in tabular form (Table Ne 18):
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Table Ne 18. Results reported in non -parametric correlation
analysis of alcohol by indicator correctness (finding an unknown
multiplier)

Finding
unknown
multiplier Finding unknown
_start EK2 | multiplier

_end_EK2
r
1 0.722
Finding unknown
multiplier _start EK2 |Pp 0.000

A statistically significant correlation was also established for
geometric knowledge according to the "Correctness” indicator. The
results are presented using the following table (Table Ne 19).

Table Ne 19. Results reported in non -parametric correlation
analysis of alcohol by relevant correctness (finding a triangle
circumference)

EK1 EK1
(start) | (end) EK2 EK?2
(start) (end)
Finding the|r 10.810 1
perimeter of a 0.792
triangle
D 0.000 0.000

From the results presented in this way, we can draw the
following conclusion that the project activities have largely
influenced the improvement of this mathematical competence.
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After applying Spearman's non-parametric analysis, it was
concluded that a significant statistical correlation was observed at the
beginning and end of the didactic experiment in the text tasks as well
(Table Ne 20).

Table Me 20. Results reported in Spearman's non-parametric
correlation analysis according to the Correctness indicator (Solving
a text problem and Solving a text problem in two ways).

EK1 EK1 |EK2 EK2
(start) (end) | (start) (end)
Solving a word|r 110926 0817
problem 1
p 0.000 0.000
Solving a word |r 1|0.907 10.818
problem in two
ways
p 0.000 0.000

Text tasks contain a dose of creativity, which also speaks
eloquently about the statistical results obtained. The improvement of
these mathematical competences is largely supported by project
activities, which also includes creativity, imagination and other
qualities.

A significant statistical interconnection is also registered in
"drawing up a numeric expression by certain data" in the two
experimental classes, which is direct evidence that the knowledge is
mastered sustainable and correct (Table Ne 21).

55



Table Ao 21. Results reported in Spearman's non-parametric
correlation analysis according to the Correctness
(Compilation of a numerical expression based on given data)

indicator

EK1 EK1 EK2 | EK2
(srart) (end) | (start) |(end)
B
o 1 ]0.920 0.763
Compose a numerical 1
expression from given | P
data 0.000 0.000
Spearman's applied non-parametric analysis on the

"Awareness” indicator, when "finding an unknown multiplier";
"solving a text problem™ and "composing numerical expressions
based on given data" a stable relationship was established between
the beginning and the end of the didactic experiment, as shown by
the final statistical values. Indeed, the conscious acquisition of the
mentioned mathematical competences have significantly contributed
to the students and the project activities. The obtained values are
reflected in tabular form (Table Ne 22).
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Table Ne 22. Results reported in Spearman's non-parametric
correlation analysis according to the Consciousness indicator

EK1 EK1 EK2 EK2
(start) (end) | (start) (end)
o 1 10.765 110.843
Finding an r
unknown factor P
0.000 0.000
Solving a word r 1 |0.881 1 10.900
problem
p 0.000 0.000
Compose a r
numerical 1 /0.888 1 (0.839
expression from
given data P
0.000 0.000

Spearman’s non-parametric correlation analysis was applied
to verify the durability of mathematical competences. The obtained
results are presented in the following table (Table Ne 23).
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Table Ne 23. Results reported in Spearman's non-parametric
correlation analysis by Durability indicator

EK1 EK1 EK2 EK2
(start) (end) | (start) (end)
Subtract the ' 1 |0.687 1 |0.705
numbers without
borrowing
P 0.001 0.001
Order of operations
in a numeric r 1 [0.463 1 |0.877
expression with
parentheses
p 0.046 0.000
Order of operations ' 1 ({0.806
in a numeric
expression without
parentheses P 0.000

The obtained values give us the reason to claim that there is a
stable relationship before and after working on learning projects and
"subtracting the numbers without borrowing" - for the two
experimental classes, which means that the project activities to a
large extent influenced the full improvement of this competence.

Next comes the competence related to "order of actions in a
numerical expression without parentheses”, namely: a moderate
statistical correlation was found for EK1, while for EK2 a stable
correlation was observed between the beginning and the end of the
didactic experiment.

The non-parametric correlation indicator - Spearman's Rank
Correlation Coefficient (Table Ne 24) was applied to verify and
prove the stability of mathematical competences under the
"Flexibility" indicator.
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Table M 24. Results reported in Spearman's non-parametric
correlation analysis according to the Flexibility indicator

EK1 EK1 EK2 EK2
(start) (end) (start) (end)
Finding the ' 10951 1]0.730
perimeter of a
triangle
P 0.000 0.000

In the control classes, no significant changes were found
regarding the improvement of mathematical competences at the
beginning and at the end of the experimental training.

To check and prove the sustainability of mathematical
competences under the "Correctness” indicator, the non-parametric
correlation indicator - Spearman's rank correlation coefficient was
applied, where significant statistical differences are proven, since the
level of significance is less than p < 0.001. Significant statistical
differences were also reported for the other indicators: "Durability"’,
"Awareness' and ""Flexibility"".

From the obtained results, we can draw the following
conclusion: The project activities have a positive impact on the
gualitative improvement of mathematical competences, as
knowledge is learned correctly, consciously and permanently.
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CONCLUSIONS

1. The studied and systematized literature on the developed
problem of mathematical competence, as well as the successfully
conducted didactic experiment based on the project method, give full
reason to say that project-based learning contributes significantly to
improving the mathematical competence of third-grade students.

2. With the help of project-based learning, not only
mathematical competences are improved, but students' teamwork
skills are built.

3. The project-based learning activities direct the attention of
the participants to a deeper and lasting assimilation of mathematical
competences.

4. Project-based learning activities also contribute to
overcoming the difficulties that students encounter during the
learning process through teamwork, which enables mutual
assistance.

5. Project-based learning creates conditions for the
development of students' creativity and imagination

6. The implementation of project activities significantly
increases academic achievement in mathematics in the third grade.
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RECOMMENDATIONS

As a result of the theoretical-empirical research, the
following recommendations can be made:

1. In the mathematics curriculum, provide hours in which
students have the opportunity to work on learning projects, since in
primary school it is increasingly observed that in mathematics
lessons, special attention is not paid to team work, and training is
based on the traditional individual form.

2. The interest in project-based learning on the part of both
teachers and students shows that it is desirable to include more tasks
in textbooks and teaching aids, through which, in addition to the
theoretical level, the acquired knowledge and skills can also be
applied to practical level ie to enable young researchers to propose
more ideas, as well as to exchange their ideas with their peers and to
enrich their intellectual potential through the realization of projects
that are aligned with the learning topics included in the mathematics
curriculum.

3. It would be a good practice if the books for the teacher
have instructions for conducting and realizing a project-based
learning activity in mathematics lessons in the elementary stage. In
this way, the mathematical competences of elementary school
students would be improved.
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SCIENTIFIC CONTRIBUTIONS

The contribution moments have a theoretical and applied
orientation. They are expressed in the following:

1. A didactic model of the project learning activity in
mathematics was built and experimentally verified.

2. A system of learning projects related to the mathematics
content for the third grade was developed and tested, where
arithmetic, geometric, algebraic knowledge, word problems and
named numbers are applied.

3. A system of exercises for diagnosing the mathematical
competence of third-grade students with specific evaluation criteria
is proposed.

4. A system of criteria and indicators for evaluating the
products of the students' activities (the project cards) has been built.

5. The influence of the project learning activity on the
mathematical competence of third grade students and their reflection
is established. The effectiveness of the proposed didactic author
model has been proven.
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