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E®EKTUBHICTH XMAPO OPIEHTOBAHOI METOIUYHOI CHCTEMHA
HIJIBUINEHHSA KBAJI®IKAII BUNTEJIB ITIPUPOJHNYO-MATEMATHYHHNX
NPEIMETIB JJI1 POBOTHA B HAYKOBOMY JIIEIQ

AHoranisa. CraTTss MICTUTh aHaji3 Cy4acHOrO CTaHy TEAaroridyHuX JOCTI/DKeHb M0N0
BIPOBA/DKCHHS Ta BUKOPHUCTAHHS XMapo OPi€HTOBAHHUX CHUCTEM B OCBiTi. 3riJJHO 3 pe3yibTaTaMu
BUBYEHHS [ICHXOJIOr0O-TIEJaroriyHUX JOCII/IKEHb BU3HAUEHO CTYIiHb PO3POOIEHOCTI MPOOIeMH Yy
BITUM3HIHOMY Ta 3apyOi>KHOMY OCBITHBOMY TPOCTOpi. 3aBASKH 3ac00aM XMapo Opi€HTOBaHUX
CHCTEM BIJIKPUTOI HayKH MOXke OyTH OpraHi30BaHO Ta NPaKTHYHO peali30BaHO HaBUYaHHA Ta
mifBUILEHHS KBamidikamii BumTeniB. B ymoBax pedopmMyBaHHS OCBITH, METOAMYHOIO,
OpraHi3aliiHoOro, HayKOBO-METOJAWYHOrO 3a0e3TCUCHHS, BHUKOPUCTAHHS Ta BIPOBAKCHHS
KOMIT'FOTEpHUX TEXHOJOTIH TMpoBeleHe MOCTIDKCHHS CIPsIMOBaHE Ha pPO3POOKY XMapo
OpIEHTOBaHUX CHCTeM iH(popMaTH3alii 3aknaniB ocBith. [loegHaHHS XMapHUX TEXHOJOTIH Ta
BIJIKPUTOI HAYKU HaJla€ HOBI MEPCIIEKTHBH iX BUKOPHCTAHHSI B IiJBUIIIEHH] KBaJiiKalil BUMTEIIB.
KoMnereHTHICTh 3 BIKpUTOI HAayKH, Y MeXaX JIAHOTO JOCIHI/PKEHHS, TPAKTYEThCS B LIMPOKOMY
PO3yMiHHI (1l 34aTHICTH OCOOM Ha OCHOBI 3HaHb, YMiHb, HABUUOK Ta OCOOMCTICHOTO CTaBJICHHS
YCIHIIIHO 3A1HCHIOBATH HAYKOBO-JOCIIAHY AisUIBHICTH BIAMOBITHO O MPUHIMIIIB BIAKPUTOI HAYKH)
Ta K CKJIaJHUK NPOheciiHIX KOMIETEHTHOCTEH YUUTeNs IPUPOJHNIO-MAaTEMaTHYHHX [IPEIMETIB
JUIsl TIOJAJIBIOI POOOTH B HaykoBOMY Jinei. OCHOBHI CKJIAIHUKH KOMIIETEHTHOCTI 3 BIJAKPHTOI
HayKu OyJ10 BU3HAYEHO B MEXaX JaHOTO JOCIIDKEHHS Ta BUOKPEMJICHO B YOTHPHU CKJIaAHHUKH. Byo
CIIPOEKTOBAHO Ta BIPOBA/UVKEHO XMapo OpPIEHTOBaHY METOOWYHY cucreMy. Ilemaroriunuii
eKCIIEpUMEHT OyB CIielliajbHO CIUIAHOBaHWM 1 TMPOBENEHUWH Uil TOro, W00 MepeBipUTH
e(eKTUBHICTh XMapo OpIEHTOBAHOI MeToAMYHOI cuctemH. LliboBa TIpyma menarorivyHoro
eKCIIEPUMEHTY — Y4YUTeldl NPUPOAHUYO-MATEMATHYHUX mperaMeTiB. KiNbKiCTh YY4acCHHUKIB
eKCIIEPUMEHTY  CTaHOBUTh 536  BUMTENiB-CIyXadiB KypCiB  MiJBHIICHHA  KBauigikamii
(ekcnepuMeHTanbHi rpymu: 395 ocid, koHTponbHI rpynu: 141 ocoba). [legaroriunuii ekCriepuMeHT
Oyl0 TpPOBENEHO B YOTHPH €TalM: MiJrOTOBYMM, KOHCTaTyBaJlbHUM, (OpMYyBalbHUHA Ta
KOHTpONbHHUH. EQeKkTHBHICTH pO3pO0JIEHOI METOANYHOI CHCTEMH OYJI0 IOBEIEHO 3aBISKH
IiJIBUIICHHIO OKPEMHX CKJIAJHUKIB KOMIIETEHTHOCTI 3 Bifkpuroi Hayku. OpepxaHi pe3ylbTaTH,
3TIZHO aHalmi3y JaHuX (OpMYBAaTBHOTO EKCHEPUMEHTY, CTaTHCTHYHO IITBEPIKEHO 3
BHUKOPHUCTAHHAM Kputepito Dimepa.

Kiro4oBi ciioBa: yauTeni mpUpOAHUYO-MATEMAaTHYHUX MPEAMETIB; KOMIIETEHTHICTh 3 BiIKPHTOL
HAYKW; HAyKOBI JIiIIEl; IeJarorivHnii eKCIIepUMEHT; CTATHCTUYHE OIPAITIOBAHHS.

1. BCTYII

VY nocnipkenHi [1] HaronomyeTrscss Ha TOMy, 110 Hayka W OCBITa MalOTh HarajlbHy
noTpedy y BHCOKOKBATI(IKOBAaHMX KajapaX, fKi O JOCKOHAJO BOJIOAUIM MpodeciitHuMu
KOMIIETEHTHOCTSIMHM, BUKOPUCTOBYBAJIM O Yy CBOIH MiSIIBHOCTI OCTaHHI TPEHAU IUPPOBUX
TEXHOJIOTI Ta TBOPYO MiAXOAWJIM O BUPIMIEHHS NpoQeciiHO Opi€eHTOBAHUX 3aBlaHb. TomMy
HacamIiepe Mae OyTH pe(poOpMOBaHO MICISIUIUIOMHY IEIAaroriyHy OCBITY (HepopMalbHY
ocBity). Tomy Kypcam MiABHIIEHHsS KBasi(ikarii BUMTENIB Ta BUKJIAAAYIB CIiJ TPUIUTUTH
0COOJHMBY yBary.

IMocranoBka mpo6iemu. O3naifomuBmuck 3 gociimkerHsm C. I'. JlutBuHOBOI [2],
POOMMO BUCHOBOK, 1110 B 2020 po11i Bxe icHyBaJa mpooJema miAroToBKY BUMTeNIB JineiB. lana
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npobnema Oyna BUSIBJICHA B PE3yJbTaTi 3allpOBAPKEHHS KapAaHTHMHHUX 3aXOiB, IO CBOEIO
Yepro MPOJIEMOHCTYBaIM HHM3bKUH piBeHb IK-kommerentHocteil. Cnenmdika HayKOBHUX
Ji1eiB 3yMOBITIO€ HEOOXITHICTh BUKOPUCTAHHS B OCBITHROMY ITPOLIEC] CHeialbHUX 3ac00iB Ta
CepBiCiB  (KOMIT'FOTEpPHE  MOJICIIOBAaHHS  3aKOHIB / IPOIIECIB, BHKOPUCTAHHS  XMapo
opieHTOBaHMX cucTeM / marhopM UYM XMapHHX CepBiciB / pecypciB) Juis JIeMOHCTpaIlii
JOCTIDKYBAaHUX 00’ €KTIB, MPOIIECIB 1 SIBUI (TIEPIII 32 BCE 1€ CTOCYETHCS MOTIUOICHOTO PIBHS
npo(UIbHUX IPEIMETIB).

VY mpoekti posnopsypkenHs Kabinery MinictpiB Yipainum «IIpo 3aTtBepmxeHHS
3arajibHOJICPKABHOTO TUIAHY 3aXO0JiB IIOJO peaji3alii MpUHIUIIB BiikpuToi Hayku 10 2030
POKY» BKa3aHO OCHOBHI 3aBJaHHSI III0JI0 BIIPOBAKCHHSI 3aCa]l BIIKPUTOT HAYKU B YKpaiHi, Ipo
gK1 3a3HauMB y cBoemy Buctyni I'. 5. Mo3oneBuu [3]. ¥V mporpamax KypciB MiJBUILEHHS
KBaJTi(hiKaI(il BYUTEIIIB 3alIpOTIOHOBAHA peaji3allis 3aBJaHb, 1110 OB’ s3aH1 3 MOMYJIIPU3aLIIEI0
HayKOBOro JOpoOKy Ta (opMyBaHHAM KoMIleTeHTHOCTI 3 Biakpuroi Hayku (K3BH),
Hacammepe] L€ CTOCYETbCS BYMTENIB, SIKl IUIAHYIOTh BHMKJIAJaTH B HAYKOBUX JiLeax. Y
pe3yiIbTaTi akTHBHE 3AITyYSHHS YUHIB JTIIEiB 10 03HAHOMIICHHS 3 €BPOTIEHCHKUMHI HAyKOBHMHU
MPOEKTAMH Ta CHUTBHOTAMHU CIPHUATUME B MailOyTHBOMY PO3BHUTKY MOCITIKEHb MOJIOINX
HaykoBI[iB. OJHUM 13 KIIOYOBHUX 3aBJaHb, MOB’S3aHUX 3 peali3alliel0 JOPOXKHBOI KapTH
iHTerpauii Ykpainu B €BponeiicbKuil JOCTITHUIBKUN MPOCTIp, € MpUEIHAHHS YKpaiHu Ta ii
y4acTh y MOAANBIIOMY pO3BUTKY €Bporneiicbkoi xmapu Bigkputoi Hayku (EOSC) [4]. Lsomy
CTIpUSITIME aKTUBHE BIIPOBAPKEHHS 3aca]] BITKPUTOT HAYKH B CHCTEMY ITITOTOBKH BUNTEITIB.

3rimHo 13 3akoHoM Ykpaiam «IIpo cepemnro ocBiTy» (mpuitHsato BepxoBHow Pasmoro
VYxpainu 16 ciuns 2020 p.) 10-12 knacu € npoduibHUMH (OKpeMi MPeIMETH BUBYAIOTHCS Ha
nmorimOJIeHOMY piBHI), IO BHMarae BpaxyBaHHS AaHOI crenu(iku y KypCH ITiJIBHUINCHHS
KBaidikaIli BYUTETIB-TIPEAMETHHUKIB. ToMy MOTpeOye meperisiay 3MICT TaHUX KypcCiB, HOTO
CBOEYACHE OHOBJICHHS Ta MEperiisa] MOJAYJIB 3TiHO 3 BUKOPUCTAHHSIM CydacHHX LU(POBUX
texHoJsiorii. Kypcu migBumienHs kBamiikaiiii Jjis BUNTENIB, AKI IJIAHYIOTh NPAIOBAaTH B
ninesx (abo HayKOBHX JIIEAX), MAIOTh MICTUTH HayKOBY CKJIAJIOBY, OCKUTBKH 3HAYHO 3POCIIH
BHMOTH JI0 iX IpOodeciifHOTO PIBHS.

Toxx HEOOXIAHO A0 MNpOrpaMH MiABUINCHHS KBamidikarii BUUTENIB JOJATH TEMH 3
BUBYCHHS CIeNM(IKA BUKIATAHHS MPEIMETIB y HAYKOBOMY Jiinel. [HIIMI NUISX BUPIMIEHHS
poOIeMHu — 1€ 3aTy4eHHs 10 BUKJIaJaHHs B HAYKOBUX Jilesx Bukiiagadis 3BO. ¥V takomy pasi
HEOOXITHO MPUJIUTMTH JOCTAaTHIO yBary IeaaroriuyHid CKIaIoBid iX mpodeciiiHOol MiAroTOBKH
(BpaxyBaTH BIZIMIHHOCTI B METOJIUKaX ), OCKUIbKH ICHYIO€ CYTTEBA Pi3HULA y BUKIagaHHI B 3BO
Ta 33CO (HaBiTh 13 HAYKOBUM CIIPSIMYBaHHSIM).

AHaJi3 ocTraHHiX xociaigxedb i myOaikamiii. Y nmocmimkenni O. L. [IpockypHi Ta
O. A. ’KepHOBHUKOBOI [5] BU3HaU€HO HAHBAXIIMBIII1 MPOOIEMHU, AK1 ICHYIOTh Y MAaTEMaTHYHIH
OCBITI, 1 BBOXKAETHCS, 1IO 111 MPoOIeMH MarOTh OyTH BUPIIICHI 3aBASKU MOJEPHI3allil 3MICTy
KypciB mifBUIIEHHS KBamidikarii BuuteniB. IlepmioueproBo cmifg po3risiHyTH creuudiky
BIIMTOBIIHUX THIIIB 3aKJIaJIIB 3arajbHOi CEpeIHbOI OCBITH Ta NMHUTAHHS, SKi BUHUKAIOTH IPH
BHUBYCHHI HABYAJILHUX MIPEIMETIB.

Sk mokazano gocmimkenHs G. Gomez Garcia, T.S. Martinez, E. Garzon Artacho,
J. A. Marin Marin Ta J. L. Ortega Martin [6], icHytouy miarotoBky 3 IKT HeoOXxigHO
BJIOCKOHANIUTH, 100 MABUIIUTH PiBeHb HMU(PPOBOI KOMIETEHTHOCTI BUUTENA. Y I[LOMY CEHC1
CITiJT 30CepeUTHUCS Ha BAXKIIMBOCTI O€3MepepBHOT OCBITH ISl BUNTEINIB, OCKLIBKH, SIK TIOKA3aJI0
JocTiKeHHs [6], 6araTo 3 HUX He NMPOUIUM nonepeaHbo1 miArotoku 3 IKT, 4oro He TOBUHHO
OyTH B OCBITHII CHCTeMI, Ie TEXHOJIOTs Biirpae Bce OuIbIy poib. [linBuieHHs kBamidikamii
BUMTEJIB, 30KpeMa, Mae OYTH 30Cepe/KEHO Ha po3’sicHeHHi crocoliB Bukopuctanus IKT y
KJIaci.

S. Donitsa-Schmidt, R. Zuzovsky ta B. Topaz [7] nocnimxkyBanmu podoty 40 Buurenis,
AK1 BUKJIAJaJd NMPUPOJHUYI HAYKH MPOTITOM KUIBKOX POKIB y MOYAaTKOBIH a00 HEMOBHIH
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Cepe/IHil KO Ta pOo3MOYalii HABYAHHS 33 JBOPIYHOIO MPOrPaMor0 MPOo(deciitHOro po3BUTKY.
Merta nocnimkenns [7] nonsraiga B TOMy, 100 pO3KPUTH MOTHBH iX BCTYILy JJO IPOTPaMH Ta
piBEHB, 10 SIKOTO MIABUIIMIACH 1X KOMIETCHTHOCTI SIK YYMTENIB MPUPOJHUYMX HAyK. Yci
BUMTEJ BU3HAIM, IO iM OpakyBajOo NENAaroriyHuX 3HaHb, HEOOXIAHUX M e(hEeKTUBHOTO
BUKJIaIaHHS IPUPOAHNYHX HayK. [Iporpama B OCHOBHOMY CHpHsijia pO3BUTKY TUCIUILTIHAPHUX
1 TmemaroriyHuX 3HaHb. TOOTO KypcH MWINBWINEHHS KBamidikamii MarTh TMOCTIHHO
OHOBITIOBATHCH 3AJIC)KHO BiJI BUMOT CYCIUIbCTBA, 60 00MEKEH1 3HAHHS BUMTEIIIB HE BIUIMBAIOTH
Ha SIKICTh 1X BUKJIAJaHHS.

3Ba)karouM Ha T€, IO MHUQPPOBI TEXHOJIOT1T € 000B’I3KOBUMU CKJIAJI0BUMH TSI HABYATBHOT
nporpamu, E. Winter, A. Costello, M. O’Brien Ta G. Hickey [8] y cBoemy nociimkeHHi
MIAKPECIIOITh, 10 BUNUTEN MalOTh OYTH TOTOBUMM BUKOPUCTOBYBATH iX Yy CBOIM LIOJIEHHIN
npaktuil. Ilig gac ananizy QakrtopiB, sIKI PECHOHAEHTH IAEHTU(IKYBaIU SIK BIUIMBOBI Ha
BUKOPUCTaHHS HUMM LHU(PPOBUX TEXHOJOTIH, Oylio 3a3Hau€HO, L0 BOHHU, SK MPaBUIO, €
30BHIIIHIMM JUI1 BYMTENS (HAIpPUKIAJ, BIACYTHICTh OOJIaJHAHHS, HaBYaHHS, BIJCYTHICTh
JIOMAIIHBOTO 00JIaIHAHHS Ta MIATPUMKH, XapaKTEPUCTUKU YUHS).

Hocmimxenns, npoenene C. Kamnyn [9], nmoka3sye, mo 0e3nocepeHe BIPOBATHKEHHS
HOBUX (DOpPM 1 METOJIB HAaBYAHHS B KypCH IIJIBUINECHHs KBamiikaiiii TOBUHHO BIAMOBIIATH
npoOiemMaMm 1 3MiHaM, sIKi BigOyBaroTbcsi B cycnuibcTBl. TOOTO mosiBa HayKOBUX JIiLEiB
MpHU3BeNa 10 HeOOX1THOCT1 OHOBJICHHS 3MICTOBOi YaCTHHHU KYpPCIB MIIBUIIECHHS KBasi(hikailii
BUUTEIIB, 11100 Ti, XTO 3apa3 Mpalo0Th y 3aKiajax 3arajbHoi cepeHbOI OCBITH, 3a MOTPEOH
MOTJIH B MaiiOyTHHOMY MTPAIIOBATH B HAYKOBUX JILIESX.

HaykoBa ocBita BIOCKOHATIOE 1HHOBAIIMHI 3A10HOCTI 1 cripusie (GOPMYBaHHIO CTHITIO
HayKOBOT'O MUCJICHHS YYHIB HAyKOBUX JireiB. OHUM 13 3aBJJaHb HAYKOBOTO JIIIEIO € PO3BUTOK
IHHOBAIIMHUX 3A10HOCTE BUCOKOTO pIBHA Yy BHUIYCKHUKIB. KpiM TOTO, mMOCHIHKEHHS
H. B. Mop3ze, JI. M. I'puneBna ta M. A. Boiiko [10] nmeMoHCTpye B3a€EMO3B’S30K MDK
MIBUIIECHHSIM HAaBYAJbHUX JIOCATHEHb YYHIB Ta BOJIOJAIHHAM YYHTENIS UU(PpoBUMH
TEXHOJIOTISIMU Ta piBHEM Horo kBamidikamii. Bognouac mocmigauku [10] BBaXkaroTh, 110
OUTBIIICTh TIPOOJIEM HAYKOBOI OCBITH MOHa BUPIMIHUTH, po3BuBatoud B y4HiB STEAM Ta
iHHOBamiH1 31mi0HoCcTi. HaykoBmi H. B. Mopse, JI. M. I'puneBnu ta M. A. Boiiko s
dbopmyBanHs iHHOBamiiHOT Ta STEAM KOMIETEHTHOCTEW PEKOMEHIYIOTh TaKi METOJIU:
JOCIIITHUIIbKO-TII3HABAJIbHUM, MpOoOJeMHE HaBYaHHS Ta HaBYaJIbHI MPOEKTH. JloCITITHUKHI
BBaKaIOTh, 110 HAYKOBA OCBiTa Oe3mocepenuno mos’s3ana 31 STEM ta STEAM [10].

VY SKOCTI TOJIOBHOT METH HAYKOBOTO JTIIICI0 BKa3aHO, III0 OCBITHS AiSUTHHICTH CIIPSIMOBaHA
HacaMIIepe]] Ha 3aay4eHHs YIHIB 0 HayKOBOI Ta HAYKOBO-TEXHIYHOI AisutbHOCTI [11].

lomo OararompoinbHOrO i, TO MOrO OCHOBHOIO METOI € 3100yTTS MOBHOI
3arajabHOi CepeHbOI OCBITU YYHEM SIK 3a0e3MEeUeHHs] OCHOBHOTO IpaBa IpOMaAsH YKpaiHu
[12]. be3cymHiBHO, HAyKOBUW Jiillell TapaHTye BHUKOHAaHHS IbOTO IIpaBa Y4YHs, aJie
XapakTepHu3ye HOro HAyKOBHM XapaKTep BUKIAIaHHS MPEAMETIB Ta aKTHBHA Y4acTh Y4YHIB Y
HAYKOBIH ISUTBHOCTI M1l KEPIBHUIITBOM YUUTEINIB.

Kpim Toro, cyTTeBa BiAMIHHICTh HAYKOBUX JIIIEIB MOJSITae B OAATKOBUX BUMOTax JI0
nenaroris. Jlo npuknany, [lonoxxenns npo Binokpemnenuii nigpo3ain «Haykosuit miuei» [11,
C. 4], micTuTh MyHKT 1.6 HACTYIHOIO XapakTepy: «...3a0e3neuyBaTu 371HCHEHHS OCBITHBOTO
npoliecy B 00cs31 He MEHIIIOMY, HIK 5 BIJICOTKIB HaBYaJIbHOI'O HABAHTA)XKEHHS YUHIB oco0amH,
AKi MalTh HAayKOBMHM CTyNiHb, BY€HI 3BaHHA ab0 TMIOYECHI 3BaHHS «HAPOJHUII,
«3aciyxeHui»». [1oa10H1 BUMOTH CTOCYIOTHCS JIUILIE HAYKOBOTO JIIIEHO.

Merta pociigkenHs. ExciepuMeHTanbHO NepeBipUTH €eKTUBHICTh aBTOPCHKOT XMapo
OpIEHTOBAHOT METOJUYHOI CHCTEMHU MIJBHUILEHHS KBalidikalii BYMTENIB HPUPOIHUYO-
MaTeMaTHYHUX MPEIMETIB i1t poOoTH B HaykoBoMmy Jiinei (XOMCIIK).
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2. TEOPETUYHI OCHOBHU JOCJIIJKEHHSA

Hns ouiHky edekTuBHOCTI BHUKOpUcTaHHS aBTopchkoi XOMCIIK Oyno oOpano
nigsumienns piBHs K3BH. 3akmnentryemo, mo xommnonentd K3BH moninstorbess Ha 9oTUpHU
OCHOBHI KaTeropii:

— HaBUYKHU i JOCBIN 11010 JaHUX JOCHIIKCHb, yIIpaBIiHHS,
aHaizy / BUKOpUCTaHHs / TOBTOPHOTO BUKOpHCTaHHS, nommpenHs (Cxiaaauk 1);

— HaBUYKH W JTOCBiI, HEOOXiTHI JAJIs yOITiKallii y BIIKpUTOMY JOCTYIIi;

— HaBUYKM W JOCBiI pOOOTH y BIACHIH AWMCHMIUTIHAPHIA CHUIBHOTI Ta 1032 HEIO
(Cxnannuk 2);

— HaBUYKU ¥ JIOCBIA BUIMOBIIHO JIO 3arajibHOi Ta MIMPOKOT KOHIIEMIIT HAYKH, KOJIH
JOCTIIHUKY B3a€EMOJIIOTh 3 IMIMPOKOIO TPOMAJCHKICTIO, 100 MOCHJIWTH BIUIMB HAyKH Ta
JOCIIKEHb.

[Ipote i BuzHaueHHs piBHA K3BH BuuTenis nmpupoaHuyo-MareMaTHYHUX NPEAMETIB
BUKOPUCTOBYBaTUMYThCsl Juiie nBa ckinaaHuku: Crximagauk 1 ta Cxnagauk 2. Llboro
J0CTaTHBO, 100 3pobutn BucHOBKM mpo edektuBHicTh XOMCIIK, ockinbku K3BH
po3MillieHa Ha MepeTHHl MpodecitHUX KOMIETEHTHOCTEH HAyKOBIIIB Ta BUMUTEINIB HAYKOBUX
nineis. K3sBH po3symiemo sik miaMHOXUHY MpodeciiHuX KOMIETEeHTHOocTel HaykoBiiB. Lle
o3Hauae, 1m0 okpemi komnoneHTd K3BH axTyanbHi nuie i1 BUeHUX.

3. METOAUKA JOCJITKEHHSA

Jlnst mepeBipku edextTuBHOCTI 3actocyBanHs XOMCIIK Oyio mpoBeeHo menaroriaHui
excriepuMeHT. CUCTeMaTUYHE MOJICIIOBAaHHS Ta pealli3oBaHa eKCIepMMEHTalbHa poboTa 3
MIIBUIIECHHS KBaTi(iKallii BAMTENIB MPUPOTHHYO-MATEMAaTUYHUX MPEAMETIB Oyiia MPUPOTHUM
MDKAMCHUIITIHAPHUM MEAArorTYHUM €KCIIEPUMEHTOM, SIKUH MTPOBOAUBCS B 4 eTamnu:

1) 10.2019 p.—12.2019 p. — miArOTOBYHIA,

2) 01.2020 p.—02.2020 p. — kOHCTATyBaJIbHHUH,

3) 03-12.2020 p. — popmyBanbHUiA,

4) 01-05.2021 p. — KOHTPOJIbHHIA.

HayxoBo-nenaroriyauii ekciepuMeHT nepedadaB BUKOHAHHS OCHOBHUX 3aB/IaHb:

— BU3HAYUTH BUMOTH JI0 BUUTEINIB IPUPOJIHUYO-MATEMATHUHUX JUCHMILIIH Ui pOOOTH
B HAYKOBOMY JIiLIET,

— JOCIIANTH MPOIEC MIABUIICHHS KBamidikaiii BUMTEIIB MPUPOIHUIO-MATEMATUUHUX
MPEAMETIB;

— BU3HAYUTHU OCHOBHI BUIU TeMaTH4HOI AistmbHOocTI XOMCIIK;

— po3podutu XOMCIIK;

— miaTBepauTu abo crpoctyBaTH edekTuBHICTh BukopucTanHs XOMCIIK Ha ocHOBi
aHaJi3y Ta y3araJlbHEHHS €KCIIEPUMEHTAbHUX JaHHX.

[legaroriyHuii eKCIEpUMEHT CKJIa/IaBCs 3 HACTYITHUX MOCTITOBHUX Jii:

— MArOTOBUMM eTanm — HeoOXiAHICTh BHOOpPY Te€MH, BHUBYEHHS Ta aHalli3 HayKOBO-
TEOPETUYHOTO MaTepiany Ta HassBHOTO JIOCBIMY 3 MPOOIEMU TOCTIKEHHS;

— YKIAJaHHS TpOTrpamMHu JOCTIDKEHHS — BHM3HAUEHHS LUICH, MpeAMeTy Ta 00'€KTy
JOCTI/PKEHHSI, TIOCTaHOBKA 3aBJaHb, (OPMYIIOBaHHS TiINOTE3, OKPECICHHS METOHO0JIOTI]
JOCTiKeHHs, 30ip JaHUX Ta iX aHali3, po3poOKa IHIUBIAyaIbHOTO IJIAHY;

—mignucadHs goroopy 3 3BO uym IIIIO Ha mnpoBedeHHS eKCHEPUMEHTAIbHUX
OCIIKEHD;

— 100ip mearorivHUX JaHUX Ta iX KUTbKICHA Ta SKiCHA 00poOKa;

—odopmileHHsT pe3ynbTaTiB, BHCHOBKIB Ta METOJAUYHUX PEKOMEHAId HayKOBOTO
OCIIHKEHHS,
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— BBEJICHHS PE3yJIbTAaTIB €KCIEPUMEHTY B KypCH HiIBUIIICHHS KBaTi(iKaIlii BUUTEIIB 5K
OKpEMHUX MOJIYIIB Y MPOTPAMU KypCy.

[1ix 9ac mpoBeACHHS EKCIIEPUMEHTY BUKOPHUCTOBYBAIUCH TaKi METOIM:

— aHaJi3 HAyKOBHX Ipallb 3 JOCTIHKYBAHOIO TEMATUKOIO;

— BUBYCHHS JIOCBIY pOOOTH BUKIIAAa4yiB KypCiB ITIIBUIICHHS KBaTi(iKaIlii BYUNTEIIB;

— aHKETYBaHHS, CIOCTEPEKEHHS, NiaJloTH, OMUTYBAHHs CIyXadiB KypCiB IiJBUIICHHS
KBasiQikamii (BUUTEIAMIB NPUPOIHUYO-MATEMAaTHUYHUX JAUCHUIUIIH) Ta BUKIAJadiB, SKi
MIPOBOJIATH 111 KYPCH;

— aHaJI3 IearoriYyHNX MOKIIMBOCTEH BUKOPUCTAHHS XMapHHUX CEPBICIB BITKPUTOT HAYKH
Ha 3aHATTAX 3 MIBUIICHHS KBamiikaiii BYMTENIB MPHUPOJIHUIO-MATEMATUIHHUX TUCIIHUILTIH
JUTsl poOOTH B HAYKOBOMY JIiLIET;

— METOJY CTAaTUCTUYHOT 00OpOOKHU pe3ysbTaTiB MEJaroriyHoro eKCrepruMeHTy;

— MIABEJCHHST TMIJICYMKIB ISUIBHOCTI BUKIJIAMA4iB Ta CIyXadiB KypCiB TMiIBUIIECHHS
KBaJTi(hiKaI(ii BUMTEIB.

4. PE3YJIBTATHU JOCJIIKEHHSA

4.1. CtaTucTHYHE ONPAIIOBAHHS TA aHAJI3 Pe3yJbTATiB KOHCTATYBAJBLHOI0 €Tamy
NneJaroriyHoro eKcrnepuMenTy

@®opMyBaHHS KOHTPOJBHUX 1 €KCIIEPUMEHTAJIBHUX TPyl OyJI0 OpraHi3oBaHO B Takuil
crroci6 [13]:

— konmpoawni epynu (KI') Oymu cpopMoBaHi 3 I'STH TPyH CIyXadiB JUCTAHIIHHUX
KypciB OCBITSH Ha ©0a31 KpuBOpi3bKOro [ep>kaBHOTO TMEJAroridYHOTO YHIBEPCHUTETY,
Jlep>xaBHOTO yHIBepcHUTETY «KUTOMUPCHKA MOJITEXHIKA», TPy CHOPMOBAHOI 3 yUYaCHUKIB
Binkputoi Google-rpynmu «Binkpura Hayka B ocBiTi». YdacHuku KI' mpoiinum xypcu
MIBUIIECHHS KBajidikarmii 06e3 3acTocyBaHHS aBTOPCHKOI METOJHMKH, TPOTE 3 HAYKOBOIO
CKJIaZI0BOTO (OKpemi Temu uu Moaydi) [13];

— excnepumenmanvui  epynu (EI')  cwiaganucs 3 4YOTHpPBOX TPYyI  YYaCHHUKIB
TUCTaHIIHHOTO Kypey (6aza — JlepkaBHuii yHiBepcHTeT <«OKUTOMHpPCHKA TOJITEXHIKAY,
395 oci0). Yuacuuku EI" HaBuanmucs 3a crierniajgi3oBaHOI0 METOAMKOIO, a BJJaCHE — METOIUKOO
BUKOPHUCTAHHSI XMapHUX CEPBICIB BIIKPUTOI HAYKH I BUUTEINIB IPUPOJHIUUO-MATEMATUYHUX
MpeAMETIB y HayKOBOMY Jriniei, mo € ckinaaaukoM XOMCIIK [13].

VY tabmuni 1 [13] neranizoBano ckian EI' ta KT

Cnin O6yno 30amancyBaTH (akTopu, IO BIUTMBAIOTh Ha OcBiTHIN mporec: y KI' 3micT
KypciB MiABHUIIEHHS KBamiikailii MOBUHEH MaTH HAyKOBY CKIAJ0BY (MOIyIi, OKpeMi TEMH,
PO3/UIN); B MEJaroriyHoOMy €KCIEPUMEHT1 HEOOXi1IHO BPaXxOBYBAaTH MPEIMETH, SIKI BUKIIA/IA€
BYMTEIIb (MIEPEyMOBA: MIPUPOIHHUYO-MaTeMaTH4Hi peametn) [13].

3 Meroro 3’scyBaHHs cTaHy piBHS cdopmoBaHocTi K3BH Ta ouinku edexkruBHOCTI
Bukopuctanass XOMCIIK mnpoaHnanizoBaHo pe3yiabTaTH KOHCTATYBAJIBHOTO €Taly TaKUuX
cknagaukie K3sBH: Cxmagnuk 2; Cxnagauk 1 (puc. 1). KoxkeH KOMIOHEHT poO3risiiaeTbes
1HAMBiAyaJIbHO 1 BU3BHAYAETHCA 3a PIBHEM: BUCOKHIA, TOCTATHIM, cepenHiil Ta HU3bKuMii [13].

Bucokuii — moBHe MOTpUMaHHS BCIX MNPUHIUMIB BIIKPUTOI HAyKH B TeNaroriuHii
JISIIBHOCTI Ta PO3YMIHHS X BaXJIMBOCTI AJIs1 OCBITHBOT Ta npodeciitHoi aisiabHOCTI [14].

JlocTaTHii — y megaroriuHii AiSUIBHOCTI MOBHICTIO JOTPUMYIOTHCS BCl HPUHIUIH
BIJIKPUTOT HAayKH, aJie He MOBHICTIO YCBITOMITIOETbCS HEOOXIIHICTh 11 BAKOPUCTAHHS.

Cepenniii — y negaroriutiit JisUIbHOCT1 TOTPUMYIOTHCS JIUILE AEsIKI IPUHIUIH BIAKPUTOT
Hayku [ 14].

Huspkuii — He NOTPUMYIOTHCS JKOJHI 3 MPHUHIMIIB BIIKPUTOI HAyKHM Ta TOBHE
HEPO3YMIHHS iX HACHIJKIB 7Sl OCBITH.
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Tabauys 1
Cxuaa KI' ta EI'
Poxu KI' EI Pazom
2019— rpyma Ne 1 (45) B .
2020 rpyna Ne 2 (24) 69 yracruis
rpyma Ne 1 (101)
2020 rpyma Ne 3 (17) 11:g ﬁ: ﬁz g 82; 412 yJacHHKIB
rpymna Ne 4 (98)
rpyma Ne 4 (36) B .
2021 rpyna No 5 (19) 55 y4acHHKIB
3aranpHa . .
KUIEKICTS 141 y4acHuk 395 ydacHuKIB 536 yuacHUKIB

AHaT3yI04M KOHCTAaTyBaJIbHUH 3pi3, MOKHA 3pOOUTH BUCHOBOK, IO YYACHUKHA MAIOTh
JOCTaTHIN piBeHb chopmoBaHoCTi CKITaHUKA 2, alle HU3bKHiA piBeHb s Ckiuaganka 1.

Crnmparounch Ha UTFOCTpAIliI0 JAaHWUX Ha pHC. | CIOYaTKy CTAaTHCTHYHO IEPEBIPUMO
HAJIHHICTh TIMOTE3W MPO Te, 10 HeMaE CYTTEBUX BIAMIHHOCTEH Yy c()OPMOBAHOCTI PIBHIB
Cxmannuka 2 mixk EI" Ta KI'. Bukopuctaemo kpurepiit @imepa [15].
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Puc. 1. Ilopisnauns poznooinie EI' ma KI” yuacnuxis 3a piguamu cgpopmosanocmi cKIaoHUKi8
K3BH na kxoncmamysanbHoMy emani eKCnepumenny

Ilep 3a Bee ciig chopmyatoBaTH rimoresu [13]:

Ho: YactuHa ciyxauiB, 10 BUSBHJIM JJOCTaTHIM Ta BUCOKHMH piBHI, He Ouibiue HiX y KIT
3a pe3ysbTaTaMu JOCTDKEHHs piBHIB chopmoBanocti Cknaanuka 2 [13];

Hi: YactuHa cityxadiB, 110 BUSIBWIM JOCTaTHIM Ta BUCOKMI piBHI, Ounbine HIK Y KI' 3a
pe3yibTaTaMu JOCHiPKeHHs piBHIB chopmoBanocTi Ckiaamauka 2 [13].
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3a [BOMA 3HAYECHHSMH O3HAKU MOOYAYeEMO TaOIMII0 EMIIPUYHUX YaCTOT: «EPEeKT Mae
micre» (Edekr +) sxmio piBHi chopmoBanocTi CriramHuka 2 3a3HaueHi BUCOKHM Ta JIOCTATHIH,
B IHIIOMY BHIaAKy BBaXkaeMo, mo «edekt BincyTtHiit» (Edekt —) (tabn. 2). o Toro x, B
00YMCIIEHHAX 00paHO JIMIIE YaCTHHH, IO BIAMOBIIAIOTH CIIOCTEPEKEHHAM (epeKT Mae micie)
[13].
Tabauys 2
Tabumus 1151 00uKMciIeHb MiJ Yac CIiBCTABJICHHS ABOX IPYM 32 KiJIbKICTI0O YYaCHUKIB,

sIKi MalOTh BUCOKHI Ta 10cTaTHil piBHI chopmoBaHocTi ckiaaaHukiB KsBH na
KOHCTaTyBaJbHOMY eTalli eKCllepuMeHTY 3a kpuTtepiem Dimepa

KI' ET 3arajabpHa KiJIbKiCTh
1 Kinbkicts yuacHukiB | 49 126 175
Edpexcr Cxuiaanuk % 35 % 2%
+ Kinbkicts yuacHukiB | 95 269 364
CxkaagHuk 2 % 67% 68%
1 Kinbkicts yuacHukiB | 92 269 361
Edexr CxaaaHuk % 65 % 68 %
- Kinbkicts yqacHukiB | 46 126 172
CxkaagHuk 2 % 3% 2%

ExcnepumenTanpHi  JaHl TOBHICTIO  33JI0BOJIBHSIFOTH ~ OOMEKEHHSIM  KYTOBOTO
neperBopeHHs Dimiepa:

a) He JIOPIBHIOE HYIIIO )KOJIHA 3 TIOPIBHIOBAHUX YaCTOK;

0) 103BOJIEHO OyAb-sIKI CITIBCTaBJIEHHS, OCKUIBKH KUIBKICTh CIIOCTEPEKEHb B 000X
BHOIpKax MEePEeBUITYE 5.

OGepemo 1,6449 3a kpuThuHe 3Ha4YeHHs Kpurepito @imepa A1 KOXKHOTO
ckmagauka [13].

Toni 0,1582 — emmipuune 3HadeHHsT KpuTepito Dimepa. Y maHoMy BUIAIKY HA PiBHI
3Hauymocti 0,05 30iraroThest XapaKTepUCTUKH MOPIBHIOBAHUX BUO1pok [13].

INimoresa Ho miaTBepAKY€EThCS, OCKUIBKH B 30HI HE3HAYYuj0Ccmi pO3TAIIOBAHO EMITIpUYHE
3HaueHHsa — 0,1582. 3 piBHeM 3Hauymocti 0,05 mocToBipHO, 110 YacTHHA CIyXadiB, sKi 3a
pe3ynbTaTaMu KOHCTAaTYBaJIbHUX 3pi31B JTOCIIKEHHS piBHIB chopmoBanocTi CkiagaHuKa 2 HE
oimeme Hix y KI', moka3zana BUCOKUI Ta AOCTaTHIN piBeHb [13].

[TepeBipuMO MOCTOBIpHICTH TinmoTe3W Mpo BiacyTHicTh BigminHocTed EI' 1 KI' mix
piBHsMHU copmoBaHocTi CxitagHuka 1 Ha OCHOBI JaHMX, HABEJICHUX Ha puc. | (3 CTAaTUCTUYHOT
TOYKH 30pYy). 715 I[bOTO MOBTOPHO CKOpPUCTaEMOCH Kputepiem Dimiepa.

INimorte3u Oynu cpopmynboBaHi B TAKOMY BHUTJISIAIL

Ho: PiBHi chopmoBanocTi CkiaaHuka | y yacTMHHU cllyxadiB, sIKi 3a pe3yJbTaTaMu
JOCTIIKEHHS! BUSABUIIU JOCTaTHIN Ta BUCOKHII piBHI, He Outbie HiX y KT

Hi: PiBHi chopmoBanocTi CkiaaHuka | y yacTMHHU cllyxadiB, sIKi 3a pe3yJbTaTaMu
JOCTIIKEHHS! BUSBUIN JOCTaTHINA Ta BUCOKUIL piBHI, OUtbImi HIX y KT'.

[TonepenHpo Bke Oyio MoOyJ0BaHO TAOIMIIO EMITIPUYHHUX YaCTOT 32 ABOMA 3HAYEHHSAMU
o3Haku chopmoBanocti Cxmannuka 1 (tabm. 2). Jlo Toro x B OOYHCIEHHSX OOpaHO JIHIIIE
YacTKH, II0 BIANOBIAAIOTH CIIOCTEPEKEHHAM (e(ekT Mae micle), K 1e Oylio Moka3aHo Mpu
a”ani3i cpopmoBanocti CkinagHuka 2.

ExcnepumeHTanbHi  JaHI  MOBHICTIO  33J0BOJIBHSIIOTH  OOMEXEHHSM  KyTOBOTO
neperBopeHHss dimepa. Kputnune 3nauenHs kpurepito Pimepa — 1,6449, a emmipuune
3HadeHHs ckianae 0,6171. Ha piBHi 3Hauymocti 0,05 cmoiBmajgaioTh XapaKTEpUCTHKU
nopiBHIOBaHUX BUOiIpok. Ilpuitmaemo rinore3y Ho, ockinbku emmipuune 3HadeHHs 0,6171
3HaXOJUTHCS B 30HI He3Hauywocmi. L{e 03Hauae, 0 KUTKICTh YYAaCHHKIB, 5K 32 pe3yJIbTaTaMH
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nocipKkeHHs piBHIB chopmoBanocTi CxitagHuka 1 BUSBUIM JOCTATHIM Ta BUCOKHM PiBHI, HE
outbima HiK y KI' (1ocToBipHO BiAmoBiaHo 1o piBHs 3HauymmocTi 0,05).

4.2. CtaTucTHYHE ONPAIIOBAHHA Ta aHATI3 pe3yjbTaTiB (pOPMYBAJIBLHOI0 €Tamy
NneJaroriyHoro eKcrnepuMenTy

Merta menarorivyHOro eKCIepuMeHTy Ha (opMyBaIbHOMY eTari Oyia chopMmyinboBaHa
tak: BUBUMATH epexTrBHicT XOMCIIK ta mopiBHsTH piBHI HOpMYBaHHS OKPEMHX CKJIaTHUKIB
K3BH B EI' ta KT'.

PiBHi chopmoBanocrti aBox ckinagaukiB K3BH B KI' ta EI' po3nonineni B Tabnumi 3 3a
pe3ynbTaTaMu JIBOX 3pi3iB (Ipyruit 3pi3 O0yJio MpOBEAEHO MICIs 3aBEpIICHHS (OPMYBATHHOTO
eTany MeJarorivyHoro ekcrepuMenty) [13].

Tabauys 3

Po3noain piBHiB copmoBanocti aBox ckiaaaHukiB KsBH y KI' Ta EI” 3a pesyasTaramu
KiHIIEBOI'0 TA KOHCTATYBAJLHOIO 3pi3iB [13]

K3BH Ckaagauk 2 Ckaagnnk 1
= =
I’ = H = = i =) =
. S| = es) = = =
= 5 53 = = e & 2
an) S @) T as] S @) T
KontponpHartpyna | 27% |[40% [29% |4% |18% | 17% | 27% | 38%
(KT')
Koncrary-
BaJIbHUI 3pi3 ExcnepumeHnTtansHa 30% |38% [31% | 1% | 23% | 9% 19% | 49 %
rpymna (ET)
Konrponmsrarpyna | 25% | 33% [35% (7% [18% |19% |32% |31%
(KT')
Kinuesmii 3pis | Excriepumentansia | 25% | 41% [ 33% | 1% |[31% |24% [34% |11%
rpymna (ET)

CdopmoBaHo ricTorpaMy, y sIKiii MopiBHAHHS piBHIB chopmoBaHocTi CkiajHuKa 2 Ta
Cknagnuka 1 BITNOBIAHO 0 KOHCTATYBJIBHUX PE3YJAbTATIB 1 KIHIIEBUX [TOKAa3aHO HA puC. 2.

Ha ocHOBI JnaHMX, BKa3aHMX Ha pHC. 2., CIOYATKy IEpPEeBIpUMO JIOCTOBIPHICTH
MPUIYIIEHHS MPO TE, IO 31 CTATUCTUYHOI TOYKHU 30pYy ICHYIOTH BIIMIHHOCTI MDK PIBHSIMHU
dopmyBanns Cknaanuka 2 EI' ta KI' 3rigHo aHaniza 3a pe3yibTaMH KiHIIEBOTO 3pi3y.

[Tonepenuso Oyno oOpano kputepiit dDimepa sl CTATUCTUYHOTO MIATBEPIKEHHS
OJIEpXKAHHUX PE3yJIbTATIB, TOMY CKOPUCTAEMOCH JBOMA TilOTE3aMu:

Ho: BigcoTok ciyxauiB 3a pe3yiabTaTaMu HaB4aHHs cpopmoBaHoro piBHa CkiagHuka 2,
110 MOKAa3aJy BUIL Ta IOCTAaTHI piBHI, OUbImii Hik y KI';

Hi: BigcoTok ciyxauiB 3a pe3yiabTaTaMu HaBuaHHs cpopmoBaHoro piBHa CkiagHuKa 2,
110 MOKAa3aJIy BUILlI Ta TOCTAaTHI piBHI, He Oinbmuil Hix y KI'.

JU1sl cTaTUCTUYHOTO MiATBEP/DKEHHS OJIep KaHUX pe3yabTaTiB Tpeba moOyBaTH TabIHIIto,
sgKa (paKTMYHO MICTUTH €MITIPUYHI YaCTOTH HAa OCHOBI JIBOX 3HAU€Hb O3HAKH: SAKIIO PIBEHBb
cpopmoBanocTi CkiIagHUKa 2 BUPAKAETHCS K BUCOKHUU 1 TOCTATHIN, TO «e(eKT Mae Micie»
(Edexr +), 1 HaBnmaku — «edexr BincytHii» (Edext —) (Tadmn. 4). Kpim Toro, y po3paxyHky
BUKOPHUCTOBYETHCS JIMILE 4YacTWHA, SKa BIANOBINAE CHOCTEPEKEHHIO, U1 SIKOro edekT
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HasBHUHM. ExcnepuMmeHTanbHI JaHi MOBHICTIO BIONOBIZAIOTH OOMEXKEHHIO KYTOBOTO
neperBopeHHs Dimepa:

a) JKOJIHA 3 MOPIBHIOBAaHUX OI[IHOK HE JOPIBHIOE HYIIIO;

0) KUTBKICTh CIIOCTEPEkKEHb B 000X BUMAJAKAX MEPEBUIIYE 5, MO J03BOJSIE OYIb-siKe
MOPIBHSIHHSL.

Bubepemo 1,6449 sik kputnuHe 3HaYeHHS KpUTepiro Dimepa s KOKHOTO 3a3HAYEHOTO
KOMIIOHEHTa CUCTEMH.

Emnipuune 3nauenns kpurepito @imepa ctaHoBUThH 3,9224, a KpUTHYHE MOMEPETHBO
obpamn — 1,6449. 3a cratuctuynuM Kputepiem ®Dimepa IOCTOBIPHICTh PI3HUIII MK
xapakrepuctukamu EI" ta KI' ctanoBuna 95%.

Hu3bkmii 49%

Cepenniit

Hocrarmii

HapH4YKH i JoCBiI II0X0 JAHHX
nocainKkeHb, yIpaBaiHAe,
BHKOPHCTAHHSA, NOTIHPEHHS

Bucokuii

AHAJIBY / BAKOPHCTAHHS / NOBTOPHOTO

1%

Hu3bkmii

L 4%

Cepepnniii 35%
e e
JlocTaThii 33%
I
0,
Bucoxknii PR

0% 10% 20% 30% 40% 50%

JAHCOALTiHAPHIA cniTbHOTI Ta mo3a Helo

HaBHYKH if J0CBil podoTH Y BIACHii

B Kianesnii 3pis ExcnepamMerTanbsaa rpynoa (EIN) B Kianepnii 3pis KorrpoasHa rpyna (KI')

KoncratyBaiasHA# 3piz EkcnepamenTaisaa rpyna (EI') = KonctaTysauabHHi 3pis KortpoasHaa rpyna (KIN)

Puc. 2. I'icmozpamu nopisnanwbHo2o po3nodiny pieuie cpopmosarnocmi 060x ckiaonuxie K3sBH
3a pe3yibmamamu KOHCmamyeaibHo20 ma Kinyeeoo 3pizy [13]

OTtxe, axmo xapakrepuctuku EI' ta KI' BignosigatoTh piBHIO 3Hauymocti 0,05 mo
eKCIIEpUMEHTY, a JOCTOBIPHICTh pi3HMLI MDK Xapakrepuctukamu EI' ta KI' micns
eKCIIEPUMEHTY JIOpiBHIOE 95%, TO MOKHa 3pOOMTH BUCHOBOK, 110 BukopucTtanHs XOMCIIK
MIPU3BEJIO IO CTATUCTUYHO 3HAYYLIUX BiAMIHHOCTEH y pe3ynbraTax EI" Ta KT'.

Ha ocHOBI HaBesieHHUX 1aHUX (pHC. 2) IepeBIpUMO HaAIHHICTD TiNOTE3H, 31 CTATUCTUYHOT
TOYKHM 30py, MPO BiAMIHHICTE MK piBHsAMHU cpopmoBaHoro Cknaanuka 1B KI' Ta EI 3a
KIHIEBUM pe3ynbTaToM. CKopHucTaEMOCh 3a aHajoriero kpurepiem ®imepa. Tomy cnoyatky
CIIJT OKPECIHUTH JIBi T1IOTE3U:
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Ho: Bucokwuii Ta mocrartHiii piBeHb Oumbmiuii y wactunu ciyxadiB B EI' Hix y KI'3a
pe3yabTaTaMu JIoCiKeHHS piBHIB chopmoBanocTi CriiagHuka 1,
Hi: Bucokwuii Ta gocrartHiii piBeHb He Outbmmii y yactku ciyxadiB B EI" mix y KI' 3a
pe3yibTaTaMu JI0CTiKeHHs piBHIB chopmoBanocTi Cxinaanuka 1.
Tabnuys 4

Tabumus 1151 00UKMC/IeHb CNIBCTaBJIEHHS ABOX I'PYI 32 KiJIbKICTIO YYaCHUKIB, sIKi
MAaKlTh BUCOKHUIA Ta JocTaTHii piBHI chopmoBanocTti ckinagnukis K3BH nicas
(¢opmyBasibHOIO eTany eKcnepuMeHTy 3a Kpurepiem dimepa

KI' ET 3aranbHa KiJIBKiCTh
1 Kinbkicts yuacHukiB | 52 217 169
Edpexcr CxkaaaHuk % 37% 550
+ Kinbkicts yuacHukiB | 52 221 273
CxkaagHuk 2 % 37 % 56 %
Kinbkicts yuacHukis | 89 178 267
Edpercr Cxkaagnnk 1 % 63 % 25 %
- Kinbkicts yyacHukiB | 89 174 263
CxkaagHuk 2 % 63 % 4%

[Tonepennbo modynoBaHa TabIUI eMIIPUYHUX YacTOT (Tala. 4) MICTUTh 1Ba 3HAYCHHS
o3HaKM: «edeKkT Mae wmicme» — piBHI chopmoBaHocTi Ckiagauka 1 Bka3zaHi BHCOKHMMA Ta
JOCTaTHIM, «edeKT BIACYTHI» — y IHHOIOMY BUNAAKy. BoaHouac, sk 1 B MONEPEIHBOMY
BHIA/IKy, B OOYHCICHHSX BUKOPUCTOBYBAJIM TUIBKH TY KUIBKICTh YYaCHHKIB, JUIS SIKOi €eKT
Mae mictie. OOMeKeHHS, 10 HAKIAAAr0ThCs KYTOBUM TMepeTBOPEHHAM Direpa, BUKOHYIOTHCS
B JAHOMY BUMAJKY AJIsl €KCIIEPUMEHTAIbHUX JaHHX.

BcranoBumo emmipuyHe 3HaueHHs Ha piBHI — 3,7147. 3a 111€1 yMOBHM KPUTHYHE 3HAYEHHS
kputepito Dimepa cranoButume 1,6449. JlocTtoBipHICTh pi3HUIl B XapakTtepuctukax EI' ta KI'
3a kputepieM Dimepa ctaHoBUTH 95 %.

Otxe, 10 movaTtky ekcnepuMmeHTy xapakrtepuctuku EI' ta KI' 36irammcs 3 piBHeM
3Hauymocti 0,05, mpoTe MOCTOBipHICTH BiAMIHHOCTEH y xapakrtepuctukax EI' Ta KI' micns
MPOBECHHS MENaroriYHOTO €KCIEepUMeHTy ckiagae 95 %. Tomy mifnuiM 10 BUCHOBKY, IO
3actocyBanHd XOMCIIK npu3BOIuTh [0 CTATUCTUYHO 3HAUYYIIMX BiAMIHHOCTEH Yy
pesynbTaTax popmyBanus K3BH.

5. BUCHOBKHU TA IIEPCIIEKTUBH NOJAJBIIUX JOCJTIIKEHb

[Topiutoroun posmoaim EI' ta KI' cnyxadiB KypciB miABHILEHHS KBamidikarii 3a
piBHsMU cdopmoBanocTi ckinaguukiB K3BH Ha koHcTartyBanmpHOMY eTami €KCIIEPHUMEHTY,
MO)XKHa 3pOOUTH BUCHOBOK, IO NepeBakaB HU3bkuii piBeHb: EI' — 49 % ta KI' — 38 %
(Cxnagnuxk 2, ane HU3bKu# piBeHs s Cxnagauka 1). Bognouac ans CknagHuka 2 mepeBaxan
nocratHiii piBerb (KI' — 40 %, ET" — 38 %). B ocoGucriii po3mMoBi OUIbIIICT YYaCHHUKIB
KOHCTaTyBaJbHOIO €Tally MeJaroriyHOro €KCIIEpUMEHTY BH3HABAaJIM HEOOXIAHICTh YdacTi
BUUTEIIB HayKOBHX niueiB y HayKoBiil po0OoTi, TOMy BUYMTEN HE OylIM rOTOBI IpAIIOBATH B
HaykoBoMy uinei. Ilig dac cmocrepexeHp Ta B IHAMBIAyaJbHMX OecilaXx BHSBIEHO, IIO
OUIBIIICTh YUYUTEIIB HE BBAXKAIOTH 3a MOTPiOHE 3aliMaTHCs HAYKOIO, @ TUM OUTBIIIE 320X0YYBaTH
70 Hei y4yHIB. YUuTell NPAaKTUYHO HE BUKOPHUCTOBYIOTH HasBHI XMapHI CepBiCH 3 PI3HHUX
MPUYMH: BIACYTHICTB JIOKaTi3allii, METOAUYHUX PEKOMEHIAIlIH Ta METOIUK BUKOPHUCTAHHSI.

3a pesynpTaTaMu aHaiizy piBHIB cdopmoBanocti K3BH mnpoBeaeHo omiHOBaHHS
epextuBHocTi BuKOopucTanHs XOMCIIK. [IlopiBHIOIOUM piBHI C(OPMOBAHOCTI JBOX
cknagaukie K3sBH micnst koHcTaTyBaabHOrO Ta (OPMYBAJBHOTO €TalliB IMEJarorivHoro
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eKCTIIEPUMEHTY, MOKHA 3pOOMTH HACTYIHI BUCHOBKHU: NMOKAa3HHMKH JIOCTATHHOTO 1 BHCOKOTO
piBHiB chopmoBanocTi Ckinaanuka 1 3pocnu (Bucokuid: 3 23 % no 31 %, nocrarniii: 3 38 % 10
41 %, 39 % no 24 %).

[lenaroriyauii eKCriEepUMEHT JEMOHCTPYE MiABUILEHHS PiBHS OCHOBHUX KOMIIOHEHTIB
K3BH, mo cBimuuts mpo edekxtuBHicTh 3actocyBanHs XOMCIIK. Otxe Oynao mocCsSrHyTO
MOCTaBJICHOT METH, BUKOHAHO BC1 3aBJIaHHS JOCIIHKCHHS, MATBEP/KEHO BUCYHYTY TilOTE3Y.

[IpoBenene nMOCHIKEHHS HE OXONMMJIO BCIX acmekTiB mpobiemu. IlepcnexTuBHUMHU
HaNpsSMKaMU TTOAAJIBIINX HAYKOBUX JAOCHIKEHD €: PO3pOOKa METOJMKH BUKOPHCTAHHS XMapo
OpIEHTOBAaHMX CHUCTEM BIIKPUTOI HAYKW IIiJl Yac HABYaHHS B MaricTpatypi Ta acmipaHTypi;
MIPOEKTYBAHHS XMapO OPIEHTOBAHOT METOJUYHOI CHCTEMH BIKPHUTOT HAYKH ISl TTIBUILECHHS
KBasTi(hiKaIlil BUMTENIB A1 pOOOTH B 3aKJIaJjaX 3arajibHOI CEpPeHbOT OCBITH.

®IHAHCYBAHHA

Pe3ynbrary, 1o mpeacTaBieHi B CTATTi, OTPUMAHO i 4aC BUKOHAHHS M1JICYMKOBOTO
eTany NpoekTy "Xmapo OpieHTOBaHI CUCTEMHU BIIKPUTOI HAyKH Y HaBYaHHI 1 mpodeciiiHomy
po3Butky BumTeniB" y 2023 p. (peectpamiitauit Homep 2020.02/0310), mo diHaHCYEThCS
Hamionansaum GoHmoM HoCiKeHb YKpaiHu.
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Abstract. The article contains an analysis of the current state of pedagogical research on the
implementation and use of cloud-based systems in education. According to the results of
psychological and pedagogical studies, the degree of the subject matter elaboration in the domestic
and foreign educational space is determined. By means of cloud-oriented systems of open science,
training and professional development of teachers can be organized and practically implemented. In
the context of education reform, requiring methodical, organizational, and scientific-methodical
support for the use and implementation of computer technologies, the conducted research is aimed
at the development of cloud-oriented systems of educational institutions digitalisation. The
combination of cloud technologies and open science provides new insights for their use in improving
the qualifications of teachers. Competence in open science, within the scope of this study, is
interpreted in a broad sense (it is the ability of a person based on knowledge, abilities, skills and
personal attitude to successfully carry out research activities in accordance with the principles of
open science), as a component of the professional competencies of a teacher of natural and
mathematical subjects for further work in a scientific lyceum. The main components of competence
in open science were determined within the framework of this study and separated into four
components. A cloud-oriented methodical system was designed and implemented. The pedagogical
experiment was specially planned and conducted in order to test the effectiveness of the cloud-
oriented methodical system. The target group of the pedagogical experiment: teachers of natural and
mathematical subjects. The number of experiment participants is: 536 teachers (experimental
groups: 395 trainees, control groups: 141 trainees of professional development courses). The
pedagogical experiment was conducted in four stages: preparatory, ascertaining, formative and
control. The effectiveness of the developed methodical system was proven thanks to the increase of
individual components of competence in open science. The obtained results, according to the data
analysis of the formative experiment, were statistically confirmed using Fisher's test.

Keywords: pedagogical experiment; statistical elaboration; scientific lyceums; teachers of natural
and mathematical subjects; competence in open science.
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