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CPABHEHUE HA UHTEPAKTUBHU METO/IHN
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Pe3rome. Hacrosimara pabora cThIBa BBPXY pe3YATaTH OT EMIMPHYEH
JTOKIJIaJ, W3TOTBCH B HM3IBIHEHHE Ha eBporeiickus npoekt MA.R.CH. u BBpxy
0030p Ha mureparypara 3a m3nomsBaneto Ha WKT B yummmme. [IpencraBeno
€ OpPHUI'MHAJIHO COOCTBEHO W3CIE[BAaHE 32 POJSITa HA YYUTEIsl B ChbBPEMEHHOTO
OHJIaWH (MHTEPAaKTUBHO) 0Oy4eHHUe. 3a aHaiIu3 Ha ePEeKTHBHOCTTA OT 00y4YEHHETO
€ HW3BBPIICHO OPUTMHAJIHO AHKETHO IIPOyYBaHE M Ca W3BEICHU pPE3YJITaTH,
KOUTO IPEACTAaBAT MPHUHOC KBbM pazOupaHe e(heKTHBHOCTTa Ha MHTEPAKTHBHOTO
o0OpazoBaHHE B CpEAHMTE Yy4YWINIA KakTo B bbarapums, Ttaka m B EBpoma.
3aKIFOYEHUETO €, 4 P OHJIANH JICKIINS WIIN AUCTAHIIMOHHO 00YYEHHUE TOCPEICTBOM
MpEe3eHTaIMsl Ce MPEANOYNTa TaKaBa, B KOATO CIalI0BETE Ce BIKAAT MO-100pe,
HO TO3M THII JICKIIMU C€ TIPEIIOYUTAT 3a CaMOIOATOTOBKA WM JIOIBIHUTEIHA
nH]opMaIus, a He KaTo OCHOBHO CPEJICTBO 32 y4eHE Ha HOB Marepuai. Poisra
Ha YYUTEIsl B KaJbp M3IVIEXK/Aa HE € TOJIKOBA OIpE/eIsia 3a MpPEeroJaBaHeTo Ha
Marepuaia, KOJIKOTO ca TEXHUIECKNTE XapaKTePUCTUKH Ha M3TOTBSIHETO HA KIIUTIA,
KOUTO CIE[Ba Jja OCHIYpAT no0paTa BHAMMOCT Ha ClAiiloBETE ¢ MarepHuaia.
[TopuepraBame cbio, 4e Ha Oa3a Ha MPOBEIEHOTO MPOYYBAHE JUCTAHIIMOHHOTO
oOyueHHe He € TPEINOYUTaHO KaTo OCHOBEH METOJ 3a YYEHE I10 HPUHIMIIL.
[TpencraBeHuTE pe3ynTaTi ca M3IOJI3BAHY 3a YCIIEIIHATA 3aIllUTa HA MaruCThpcKa
Te3a BbB Pumsnueckus (akynrer Ha Coduiickns yHuBepeuter mpes onu 2016 . u
ce myONMKyBaT TyK 32 MPBB ITBT.
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BnBenenne

Hacrosimara paboTa cThIBa BbPXY pe3yJTaTd OT eMIMPUYHUS JOKIA, U3rOT-
BEH B W3IbJHEHHe Ha eBponeiickusi nmpoekT MAking science Real in sCHools,
MA.R.CH. (Galev, 2015) u BbpXy 0030p Ha JIuTeparypara, HacCOue€Ha KbM H3II0JI3-
BaHe Ha MH(OpMALMOHHU M KOMyHUKanuoHHU TexHosorun (MKT) B yuwmnuine
(Ivanov, 2005; Ilcheva, 2007; Ivanova-Dankova, 2011). B emnupuunus goxnan ce
U3CNeBa ChbBPEMEHHOTO ChCTOSIHAE Ha 00pa30BaHUETO B TOUHUTE HAYKH B CEAEM
eBPOIICHCKH IbpKaBH, BKIounTesHO brnrapus. [IpaBu ce 3axbpa00ueH aHanus Ha
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HWHTEpeca Ha MilaiexxuTe B EBpora, KonTo 0OMUCIAT [a 3all04Har J1a ce 3aHUMaBaT
c Hayka. Cpen u3BoauTe €, 4e 00pa3oBaHUETO MO MPUPOIHH, HH)KEHEPHH HAYKH U
maremaruka (STEM) nmo-ckopo ce nmpremMa OT yueHIuTe B bbarapus 3a TpyaHo u ¢
HeTpsika Bpb3Ka KbM pelIaBaHe Ha MPOOIEeMH OT €KeIHEBHETO. 3a Jla Ce MPOBEpHU
Jany ¥ B KakBa crerneH ynorpedara Ha MKT 4pes onnaiin npenaBane Ha y4eOHHUs
Marepuan 01 Morya Jia Hanpasu oopazoBaHuero no STEM mo-uHTepecHO U MpHB-
JICKaTEIHO.

3a menra e mpoBeIeHO OPUTMHAIHO COOCTBEHO M3CIIEIBAHE 3a POJIsTa HA Y4H-
TeJIs B CbBPEMEHHOTO OHJIAiH (MHTEpaKTHUBHO) 00ydeHHue. 3aCHETH ca JiBe OHJIAH
JIEKIMH 3a TAJIAKTHUKHUTE, KOUTO ca Oa3upaHH BHPXY Marepual oT yuyeOHHK 3a X
KJIac, 3albJDKUTENIHA TOATOTOBKA (TI0 cTapara nporpama). JIekuuute ¢ npe3eHTa-
LUHTE ca HAIIPABEHM C YYaCTHETO HA YUHUTEN BbB M U3BBH KaIbp, HO C y4acTHE Ha
aca My. 3a aHaJu3 Ha e()eKTUBHOCTTA OT OOYYEHHUETO € N3BBPIICHO OPUTHHAITHO
AQHKETHO MPOYyYBaHe Cpell yUeHUIH. VI3BbPILCH € aHalli3 U ca U3BEJCHU PE3YIITaTH,
KOUTO MPEACTaBAT ChIICCTBEH MPUHOC KbM pazdoupane e(heKTUBHOCTTA HA UHTEP-
aKTHBHOTO 00pa30BaHME B CPEJHHUTE YUHMIIMIIA KakTo B bbarapus, Taka u B EBpo-
na. Ha Gaszara Ha u3BbpiieHara pabora, MpeAcTaBeHa TYK, € YCHEIIHO 3alluTeHa
MarucTbpcka te3a BbB Puszuyeckust pakynrer Ha Coduiickus yHUBepcuteT ,,CB.
Knument Oxpuncku® mpes3 2016 .

IpoexTsT MA.R.CH.

[e pasrienaMe KIFOYOBOTO 32 €(h)EKTUBHOCTTA Ha MPEMOJABAHETO MO MPUPO.I-
HU HayKH IPOy4BaHe, HapeyeHo ,,Pe3ynraru ot nzcneasanero MA.R.CH. (“Results
of MA.R.CH. empirical studies”), ¢ aBrop n-p Tomop 'aneB (Galev, 2015.) Cobk-
pawenueto ,,MA.R.CH.* npousnuza ot nppBute OykBu Ha MAKking science Real
in sCHools — npoekrt, punancupan ot EK cermacno msipka COMENIUS — Lifelong
Learning Programme — Project number: 539752-LLP-1-2013-1-UK-COMENIUS-
CNW. LlenuTte, KOUTO ca IMIOCTUTHATH B Kpasi Ha 3-TOJUILIHMS IPOEKT, ca: (a) moaoo-
psiBaHe pa3doMpaHeTo 3a HayKaTa B TOPHUTE KJIACOBE HAa CPEIHOTO 0Opa3oBaHue; (0)
yBeIruaBaHe Opost Ha MIIaJUTe XOpa, KOUTO J1a n30epar HayKaTa KaTo CBOSI KapH-
epa; (B) yBennyaBaHe yMEHHATA HA YYUTEIHUTE 32 U3IIOJI3BAaHE HA MMOBEYE TBOpUE-
CKH BB3MOKHOCTH ChC CBOMTE YUCHHUIM BbB BPB3Ka C HAYYHU TEMH, NPHIIAraiku
WHOBAaTHBHU TEXHUKH; (T) OJOOpsBaHE Ha MOJUTHKATA 38 €()EKTUBHO HAYYHO 00-
pasoBaHue; (1) yCTaHOBsIBaHE Ha HEMPEKbCHATH BPB3KU C KIIOYOBH €BPONEHCKU
YYaCTHUIH B HAYYHOTO 0Opa3oBaHHe.

OO0XBaThT Ha U3CJIEABAHETO BKIIOUBA KOJMYECTBEHU M KaYE€CTBEHM H3CIIE/Ba-
HUS, BKIIIOYUTEITHO OTPOMHO M3CIIEABAaHE HA CHIIECTBYBALIH MTOJUTUKH, IPAKTUKN
U METOJOJIOTHHU CPE ChOTBETHUTE YYACTHHLIM, U OHJIAHH M3CIEeIBaHUS CPEl] YUH-
TEJIM U YYCHHUIIH B CPETHOTO 00pa3oBaHMe OT ceneM crpanu: brarapus, ['epmanus,
BenuxoOpuranus, ['spuus, JIntsa, [lopryranus u CepOust. M3cnensanusra ce pas-
JeTISIT Ha OHJIAMH W3CIIeABaHUS U 3abI00YEHH HHTEPBIOTA.
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Uszyuasane na STEM 6 yuunuwge: om meopust 00 npakmuka

[IpenonaBaneto B STEM kiacoBeTe BUHaru e OMII0 00JIACT, KbIETO TEOPETHY-
HaTa ¥ MPaKTUYeCKara CTpaHa Ha IMPEMOJIaBaHETO Ca MIUPOKO OOCHKIaHU, KaTo
MPAKTHYECKUTE 3aJa4¥l ca SJHOBPEMEHHO HAa4YMH 3a M0-100po pa3dupaHe Ha Te-
OpeTUYHaTa 4acT OT Marepuana, a OT JIpyra CTpaHa — 3a yBeJIUYaBaHE HMHTEpeca
Ha YYCHUIUTE Ype3 NEHHOCTU U MPAKTUUECKHU 337a4H, KOUTO JTUYHO J1a HAPABAT
(Lankard, 1995; Kostova, 1998; Naylor, 1997). Ot 1950 . Hacam Te3u uleu ca
3aJI0KEHU B HAITMOHATHUTE MOJUTUKHA HA MHOTO cTpaHu oT EBpona — 3a BbBEX-
JlaHE Ha CIeIHaTHO 000py/IBaHU JIaOOpaTopuu 3a yueOHH 1eiu. B qHenHo Bpeme,
BBIPEKH TOJSIMOTO Pa3BUTHE Ha HayKaTa M TEeXHHMKara, oOyueHueto nmo STEM
MpeIMETUTE OCTaBa MoYTH HenmpoMmeHeHo. M3cneaBaneto nmo mpoexta M.A.R.CH
MOKa3Ba, 4e B MoBeueTo cTpanu eranute Ha STEM mpenogaBaHeTo ciieaBaT eaHa u
ChIIla MOCJIEIOBATEIIHOCT — 3all0YBa C€ ChC CAMO TEOPETUYHU 33]1a4d U CE 3aBbpPIII-
Ba C MHOTO IOBEYE MPAKTUYECCKU U B MHOTO CIydad ACHHOCTHU U €KCIIEPUMEHTH,
HampaBeHU JUYHO OT yUYEHUIUTE. BbB BCUUKU U3CNIEBAHU CTPAHU MPOLCHTHT HA
YUCHUIIUTE, 3a1I03HATH ¢ TCOPSTHYHUTE ETAIH HA O0YYCHUETO, € MTO-BUCOK, OTKOJI-
KOTO MPOIICHTHT HAa YUYCHUIIUTE, AHTAKUPAHU C TIPAKTUICCKU 3aHUMaHuMsI B chepara
Ha HayKkaTa. [[bpBOHAYaTHO HA YUYEHULIUTE Ca 3aJaJICHU 3a/1a4H, C KOUTO CE HAChP-
Yapar Jia perieiaT MaTepuall, KOMTo He MPUCHCTBA B YUCOHUIIUTE, U J1a IIPUTOTBSAT
unpuBuayanno STEM temu. Crnenamara CThIKa € J1a MOATOTBIT TEMUTE 3a€THO
CBhC CBOU CHYUCHHIIM, KaTO T MPE3CHTUPAT IJIABHO OT TCOPETUYHA IJIC[HA TOYKa,
HO TIPEJICTAaBEHU 110 UHTepeceH HauuH. M Hakpas, 3a (huHa ce 3a7aBar TakuBa 3a-
Jlaud, KOUTO U3UCKBAT IPAKTUUECKU YMEHUS, ChUCTaHU C TECOPETUUHUTE 3HAHUS, 32
Jla pelaBaT PeaiHo ChIISCTBYBAIIM POOIEMHU B KOHTPOJIUPAHA SKCIICPUMEHTAIHA
CUTyalus.

Buosnorus, xumus u (hu3KKa ca MpeIMETUTE, IO KOUTO HAW-Y€CTO CE OCHIIECT-
BSBAT HAYYHU CKCIIEPUMEHTH B TOPEH KYpPC BbB BCUUKUTE U3CIIeABAHU CTpaHu. OT
elHA CTpaHa, Pe3yITaTUTe MOTaT Jla C€ OOSCHSAT C JIBJITOTOJUIIHUTE TPAJULIUU B
00y4YEHHETO 10 TE3U MPEAMETH M HAMYUETO HA YUWIIMIIHH JIAOOPATOPUU 32 THX.
Ot apyra cTpaHa, OTHOCUTETHATA JIUTICA HA TPAKTUYECKU SKCIIEPUMEHTH B 00J1aCT-
Ta Ha KOMIIOTHPHUTE HAyKU M aCTPOHOMUSITA JEMOHCTPHUPA, Y€ WHPOPMAIIUOH-
Ho-komyHukanmonuute texHojgoruu (MKT) ve ca ycnemno 3actenenu B STEM
00y4YeHHEeTO.

Pesynrarute oT U3CneaBaHETO MOKA3BaT, Y€ NEHHOCTUTE, CBbP3aHU C HAayKa, ca
MO-TIPUBJICKATEIIHA 34 YUCHUIIUTE, KOraro ca OpraHUu3MpaHu KaTo H3BBHKIACHU
JIEHHOCTH.

3aKIIOYeHUETO, KOCTO MOXKE Ja HallpaBUM 3a pPE3yJATaTUTE OT U3CIEABAHETO,
Mpeamnoara JABe Hellla: MbPBO, HAayKaTa € BCE OIlle HEJOCTAaThYHO aTPaKkTUBHA 3a
MO-TOJISIMa 4YacT OT MJIAJICKUTE U TMOBEYE PA3]IMYHU BHHIIHU CTUMYIIU € Xy0aBO
Jla ce BKJIFOUAT KbM y4EeOHHTE MPOrpamMu, 3a Jia MoraT YYCHUIUTE Jla Ce TOOImKar
JI0 UICTUHCKU HAyYHH TEMHU; U BTOPO — HAa YUUTEIUTE Ca HY>KHU MOBEUE CTUMYIU U
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o0yueHwUsI, 3a J]a MOJKE J]a IPEToiaBar v Ch3aBaT MO-CI0KHU MPAKTUYECKH 3a1a4l
o STEM.

Crpanute ¢ Hali-MaJIKo AOCTHI 70 obopynBaHe u pecypcu ca buarapus, Cbp-
Owus, JIutBa, B mo-manka creneH ['bpius. BbB BcHUKHM CTpaHM, BKIIOUUTEIHO U
BOJCILUTE, CHILECTBYBA CHIIHA KOPENalysi MeKAy HAIWYMETO Ha HAy4HH Jadopa-
TOpHHU U abopaTopHo obopynsane. [Ipeamnonara ce, 4e Tam, KbJETO ChILECTBYBAT
naboparopuu, Te ca 1o0pe 000pyABaHH.

Cpen ceneMTe u3cieBaH CTpaHK briarapust nMa Hali-HUCKUTE HUBA MO YE€CTOTa
Ha M3MOJ3BaHe Ha BCHYKH TEXHOJIOrHU U camo ChpOus momaga ciej Hes 10 OTHO-
LIEHHE Ha €/{Ha OT TEXHOJIOTUHUTE, @ UMEHHO T.Hap. ,,yMHH JbCKH . BbIpekn oTHO-
CHUTEJIHO BUCOKHTE HUBA Ha u3noi3BaHe Ha KT TexHomoruure oT BCUUKU CTpaHU
M3CIIEBAHETO M KAUECTBEHUAT aHaJIN3 Ha JaHHUTe nokassart, ye KT n3rounumure
ce M3MO0M3BaT MPEAUMHO IO TPAAULMOHEH HAYMH — 3a MPE3eHTalUN WU KaTo MH-
CTPYMEHT 3a ThpPCEHE M CHCTEMaTH3HMpaHe Ha 3aJbJDKUTENHa HHOopMaIys. 3aab-
OOYCHUTE MHTEPBIOTA MOTBBPIKIABAT TE3U TBBPICHNUS, BATMIHA 0c00eHO 3a Chpoust
u bparapust, Ho u 3a npyrute crpanu. [loreHnmanst Ha UKT 3a onnaiin oOy4enue,
3a CUMYJIallUM Ha HAay4HU SIBJICHUS U 32 MHOBATUBHM TEXHOJIOTMH, BKIIIOUBAILHU yUe-
HUIIM B NIpaKTH4eckn HayuHH ekcriepumenTH upe3 KT, He ce peannsupa HambiHO.
YactruHo NpoOJeMBT ce KOpPEeHU B JIMIcaTa Ha MH(OpManus cpel MECTHUTE Y4H-
TEJIN OTHOCHO CBILECTBYBALIUTE Bb3MOKHOCTH, KaKTO U JIMIICAaTa Ha JIOKAIU3UPaHU
xpanuinia ¢ UKT cumynannu, BUAEOKIUNIOBE, METOAUKH U PAKTHYECKH PBKOBOJ-
crBa. [[pyrara gact ot mpoOrema e HyXJgara OT peloBHO 0Oy4yeHHe Ha YYUTENH 110
NpupoAHu Hayku B hands-on moaxonu, T.e. METOIM 3 NpernogaBaHe upe3 MPaKkTHIeC-
KU yIpakKHEeHHUs U arenuera. Kakro moka3sar HHTEpBIOTaTa, OCBEH BbB BernnkoOpu-
TaHus 1 yacT4HO B I'epmanust u [Topryranus TakiBa 0Oy4eHUsI CHIIECTBYBAT CaMO
Ha 0azara Ha Pa3IMYHU NPOEKTH M B TIOBEYETO CIIyyad T€ HE ca MPEACTaBEeHH Karo
HaIMOHAJTHYU MPOTPaMu, MHULIMUPAHHU OT ChOTBETHUTE JbP’KaBHU OPTaHHU.

Kato msmo, mosede ot 1/3 oT Bcuuku aHKeTUpaHW yueHUH (37%) omeHsBar
CBOMTE HAYyYHH KJIACOBE KaTO MPEJIUMHO TEOPETUYHHM U HE MM IoMara aa Impujo-
OMAT HEOOXOOUMHUS OTIMT 3a pelllaBaHe Ha MPaKTUUECKU 3a1a4u B kuBoTa (Galev,
2015). Crpanute, B Kouto ydenunure onensisar STEM ypouute karo npexaieHo
TeopeTHuHH, ca brirapus (55%) u Cepoust (44%), KOETO € OYaKBaHO, KaTo Ce MMa
npeaBu u3cieaBaHeto, Ho u ['epmanus (31%), KoeTo e 1ocTa W3HEHa BaIIO, Thi
KaTo ¥ TMPOYYBaHETO, M Ka4yeCTBEHUTE JaHHU 51 oOpucysar kato juaep B STEM
00pa30BaHUETO.

[Tonoxutenna yepra B npenonaBaHeTo Ha STEM e MHOro mo-mimpokoTo u3-
MI0JI3BaHE OT YYMTEIMTE HAa BHHIIHU M3TOYHHMIIM 3a MOATOTOBKA HA YPOLUTE HM.
Ho ce nabmonaBa, 4e mo-roixsiMa 4acT OT TAX M3IOJ3BAaT HAJMYHATA HAydHA JIH-
Teparypa. KaTo mo3uTuBHa KpUTHKA TYK MOXE J]a OTOEIIeKUM, Y€ MHOTO MaJIKO ce
W3I0J13BaT HATMYHUTE UHTEPAKTUBHH U OHJIAIH 0a3MCHU pecypcH, IFIaBHO MOpaan
JUrcaTa Ha MH(GOPMaLUs U YMEHHUS Cpell YUUTENNTe 3a padoTa ¢ TAX.
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Hsxon XapaKTCPUCTUKHU Ha IIpoueca Ha O6pa30BaHI/IC JONPHUHACAT 3a NPECAUMHO
TCOPCTUYHUA MTOAXO KbM HAayKaTa B YUWIMIIATA. Ot €Ha CTpaHa, TOBa CC ABJIKU
Ha MaCOBHA XapaKTEp Ha CPEAHOTO 06pa3OBaHI/IG, OLICHKAaTa Ha YYCHUIIUTE CC OC-
HOBaBa IMIaBHO Ha MUCMCHU TCCTOBE, KBACTO CC 1aBa MPUOPUTET HA TCOPECTUIHOTO
O6pa30BaHI/IC. Or Apyra ¢TpaHa, TCMUTC OT yqe6HaTa nporpama, KOUTO €€ cuuTar
3a H606X0,I[I/IMI/I 3HaHHud, JaBaT CaMO OI'paHUYC€HU Bb3MOXKHOCTHU 34 JOIIBJIHUTCIIHU
,I[eI‘/'IHOCTI/I 1o 060l"aT$lBaH€, KaKTO 3a YUCHULUTE, U TaKa U 3a TCXHUTC YUUTCIIN. Iloc-
JICAHUAT BbIIPOC € SICHO Ha6J'IIO,[[aBaH B HAKOU OT U3CJICABAHUTE CTPAaHU (B’BJ’II‘apI/IH
u F’BpLII/ISI). HpeHOp’B‘{I/ITeHHI/ITC Ha4YWHU 34 pClIaBaHC HA TO3U Hp06J'ICM BKJIIOYBAT
CIIOACIAHE Ha Haﬁ—O6CH.[aBaH.[HTC MPAKTUKU CPCA YUUTCIIUTE, 6pOﬂT U BUABT Ha
,I[eI‘/'IHOCTI/ITC, OpraHuv3svpad U3BbH YUMWJIHIIC, MOTraT a 6’L,I[aT YBCJIMNYCHU, 1 HC HA
MOCJICAHO MACTO — UHCTUTYLIUOHAJIM3UPAHC HAa JIMHKOBE MCXKAY NMPOMUIIIJIICHOCTTA
" CPCAHUTE yUUIIMIIIA.

H3600u om emnupuunus ananus

[IpoyuBanero no npoexkrta MA.R.CH. 1 H3BbpIIEHUAT KadyeCTBEH aHAIHU3 IO-
Ka3BaT, 4Ye CPEJHOTO 00pa30BaHUE B U3CICABAHUTE CTPAHU CTPasa OT HAKOJIKO He-
JIOCTaThKa, KOUTO MPEACTABISBAT CEPUO3HM MPEAU3BHKATENCTBA NMpea oOpa3oBa-
TEJIHUTE MOJUTUKU B KPATKOCPOUEH M JIBJITOCPOYEH IuiaH. [Ipobnemure, KouTo ce
BIDKJIAT, U HAOMrONIeHusTa 32 00yuenuero nmo STEM ca cinennuTe.

[TppBO, HAYYHOTO OOpa30BaHUE B CPEIHHUTE YUMIIUILA € TIOBEYE TSICHO CBHP3aHO
C HayKaTa U HAy4YHO CBbpP3aHU OPraHU3alUU, OTKOJIKOTO ¢ IPOMHUIIEHOCTTA, KATO
TOBA C€ OTHACS U 3a CTPAHU C JIbITOTOJUIIHY IIPAKTUKYU B HAyKaTa U TEXHOJIOTUUTE.

Bropo, HayuHOTO 00pa3oBaHHEe BbB BCUUKHUTE M3CIEIBAHHM CTPAaHH € BCE OILE
MoBeYE TEOPETHYHO HACOYCHO, OTKOJIKOTO Ha 0a3ara Ha eKCIIEPUMEHTH.

Tpero, STEM o0Opa3oBaHHeTO M CBbp3aHHUTE € HEr0 JEHHOCTH Ce pas3riiexiar
W U3y4aBaT BCE OLIe OCHOBHO B O(UIMATHUTE Y4eOHH MPOrpaMH MM YICHUIUTE
CaMH ce MOJATrOTBAT MO Te3u peaMeTu. OOIIecTBeHUTE ONUTHKH B cepaTa Ha 00-
pa3oBaHUETO M OOIIECTBEHO (PMHAHCHUPAHHU MPOTPaMHU C€ HYKAAAT OT CIELUAIHO
BHUMaHHE 3a Ch3JaBaHe Ha BAPUAHTH 3a OOIIM IEHHOCTH, CBBP3aHU C TOUHUTE Ha-
YKH, 33 y4aCTHE Ha WICHOBETE Ha CEMENCTBATa HA yJalIUTe, YYCHULIUTE U TEXHUTE
IpenojaBaTelu.

YeTBbPTO, M3MOI3BAHETO HA MOJEPHH U MHOBATUBHHU METOIOJIOTHH (KaTo HHTEP-
AKTHUBHU, IPAKTUYECKU OHJIAIH pecypcu), 3a J1a ce MPUBJIEKaT MOBeYe YUSHUIU U
ctynenT kbM STEM crnenuanHocTHTe, € BCe Ollle MHOTO OTPaHUYEHO BbB BCUUKU
W3CIeABaHU CTPaHU, HO Hal-o0elaBaly NpakTUKK ce HaOmonaBaTr BbB Benmko-
opuranus, ['epmanust u [Topryramust.

N3non3BaHeTo Ha crequanu3upaHd HAy4YHH OHJAMH PECYypCH € OrpaHUuYeHO
[JIaBHO TMOpaJIy €3MKOBHUTE Oapuepy M HENOCTaThYHM OOyueHHs 3a yuutenu. Cb-
II0TO Ba)KH M 32 Bb3MOXKHOCTHUTE, IIpeuiarany ot Tekymure MKT, 3a cumynanuu n
[IPaKTUYECKO IPUIIATaHE HA HAYYHU EKCIIEPUMEHTH.
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U nmocnenHo, 1opy CTpaHH C OTHOCHUTEIHO HUCKH MOCTH)KEHHS B 00nacTTa Ha
STEM o6pasoBanueto, karo bearapus u CepOusi, UMaT MHOTO 100pH MpeACTaBs-
HUs HAa YYEHULIUTE CU B PA3IIMYHU OJUMIIUAIU U ChCTE3aHMUSL.

Oniiaiid ypokbT ,,CBeTHT HA TAJAKTHUKHUTE” — ONMUCAHHE, METOA0JIOTUSI U
aHAJIM3 HA U3CJIeIBAHETO

Crnen nmonpoOeH ananu3 Ha jokiana mo npoekra MA.R.CH. (Galev, 2015) pe-
IIMXMe Jia HallpaBUM CBOE€ COOCTBEHO U3CJIE/BAHE 3a POJIATA HA YUUTEIS B ChBpPE-
MEHHOTO OHJIaiH (MHTEPaKTUBHO) OOy4eHHUE. 3a Ta3u Le/l HAapaBUXMe JIBE OHJIAH
JISKIIMY 32 TaJaKTHKHUTEe, KaTo ce 0a3upaxMe Ha MaTepual oT y4eOHHK 3a X Kiac,
3aJIBIDKUTEITHA MTOJITOTOBKA. MaTepuaibT, Ha KOUTO ce 0a3upaxme, € ypOKbT 3a ra-
JIAKTUKHU OT yueOHHKa 3a X KJ1ac, 33 IbJKUTEIHA IMOTOTOBKA, 110 cTapara nporpa-
Mma (Marvakov et al., 2001). JIBeTe OHJaiH JEKIUU C MPE3CHTAIMH Ca HAIIPABEHU
TakKa, 4ye eHOTO BUCO € C YIAaCTHETO HA YUUTEN B KaAbP, a IPHU IPYTOTO YUUTEISAT
U M3BBH KaJIbp, HO y4acTBa IIachkT My. Bujeara ca HamuyHu.>)

3a omneHka Ha eheKTa OT BUjeaTa U MPELCHKa 32 TOBa KOW OT JiBaTa MOAX0/a —
C yYHTEN B Kaabp wiu 0e3, € mo-e(heKTUBEH, BU/Ieara ca U3IbUeHH HA YYCHUIU B X
knac ot Codus (68 mnanexu ot 5 mapanenku B [IbpBa aHIIHMIICKa €3MKOBA TUMHA-
3ust — Co¢ust), KaTto TeCTHT € MPOBEAEH B epuoaa Mail — touu 2016 1. [Ipukaunxme
CBINIO KpaTka aHketa oT 10 BbIpoca KbM BHUIEOMATEpHAaNa, OT KOUTO MOIYIHUXME
rH(pOopMaIKsl 32 MHCHUETO Ha YYCHHUIIUTE — KOU OT JIBaTa BapuaHTa Ha JICKIHSITA C
MPE3CHTALMSI UM € Xapecas MoBeue U 3amo. B ciensammTe penoBe IpeacTaBiMe
pe3yATaTtuTe B TAOMUYEH BHJ, CJICA KOETO Ie ObJC MPUIOKEH TEXHUSAT aHAIIU3.
Pesynrarute u aHANMM3BT ce MyOJIMKYBAT TyK 3a MPBB IbT. [IbIHUTE pe3yiaTaTtu ot
MPOYYBAHETO Ca AOCTHITHU TYK."

Pa?yﬂmamu om anKemama

MbX 26 38.2%
eHa 42 61.8%

®urypa 1. Ilon Ha yyeHMIIUTE B U3CIIEABAHETO
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oHnalH-nekumsita 6es yuuten B kagbp 57 83.8%

oHnamH-nekyusita c yunten 11 16.2%

®urypa 2

Juarpamara Ha ¢ur. 2 moka3Ba MHEHHETO Ha YYSHHUIIUTE OTHOCHO BhIIpoca ,,Kos
OT JIBETE JICKI[MK B ITIOMOTHA J1a pa3depere no-e(heKTUBHO UesITa 32 CTPYKTypara
Ha Bcenenara?*. Ha crnenpamure ABa BbIOpOCa OT aHKETAaTa ChOTHOLICHUETO HA
OTTOBOPUTE € TIOYTH aHAJOTHYHO, a BBIPOCUTE ca ciaenHure: ,,Kos oT nBeTe Jek-
MU BH TIOMOTHA Jla pa3depere mo-epeKTHUBHO HJesTa 32 CTPYKTypaTa Ha Halara
Tl'amaktnka u Msictoro Ha CabHiero? u ,,Kost oT IBeTe JIEKIIMA BH IOMOTHA J1a
pa3bepeTte mo-e(peKTUBHO HJesTa 3a pa3lIupeHue Ha Beenenara 1 KOHCTaHTaTa Ha
XbOBI?*.

% Hai-cnabo:l 0 0%
% 2 12 17.9%
15 3 29 433%
10 4 24 358%
5 Hali-Bucoko: 5 2 3%
0
1 2 3 4 5

®urypa 3. PasnpeneneHue Ha OTTOBOPUTE Ha BbIIpoca ,,Kak orieHsIBaTe HUBOTO
Ha UHTEPAKTHBHOCT B ITBPBOTO BUJCO 0O€3 JIEKTOP B KaIbp?*
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25
Hat-cnabo:1 12 17.9%

= 2 25 37.3%
= 3 21 313%
- . I 4 8 11.9%

- Had-Bucoko:5 1 1.5%

®urypa 4. PasnpeneneHie Ha OTTOBOPHUTE Ha BbITpoca ,,Kak oreHsBaTe HUBOTO
Ha UHTEPAKTUBHOCT BHB BTOPOTO BHUJICO C JIEKTOP?*

o

ha, onpegeneHo 52 76.5%

He 4 5.9%

He mora fa npeueHa 12  17.6%
Other 0 0%

®urypa 5. Ha auarpamara e mokasaHo pasnpeeeHue Ha OTTOBOPUTE
Ha BbIIpoca ,,CMsATaTe J, 4e 10 PU3uKa U aCTPOHOMHUS € 1M0-100pe
Jla ©Ma YYuTel, KOUTO 1a MosICHsIBAa Marepuana’?‘

Ananuz na pezynmamume

Ot ¢ur. 1 ce Bmwxkza, ye 1ebT HA MOMHUYETATa € TIOBeYE OT TO3M Ha MOMYETaTa.
ToBa mpenmnonaraMe € CBbP3aHO C €3MKOBaTa HACOYEHOCT HAa YUMIIMIIETO, B KOETO
€ MpoBesieHo TpoyuyBaHeTo. Ha cnenBamure Tpu BeIpoca, KOUTO Ca CBBP3aHU ChC
CpaBHEHHE Ha MaTepuasa OT JBaTa KIIUIa, CTaBa ICHO, Ye MJIaJCKHUTE ca IPEArouesIn
OHJIaliH nekuusTa 0e3 yunren. Jlekuusita 6e3 yunren (pur. 2) B Kaabp € mpearnodeTe-
Ha oT 86,8% ot 3anuranuTe yueHuIw (0010 59 mianexu), a 3a Apyrara, ¢ y4uTels
B Kaubp — 13,2% (9 yuenunm). CmsiTame, 4e ToBa ce IbJDKU Ha (DakTa, ye B TO3H BH-
JeoMarepual Mpe3eHTalyATa Ha YUUTEIs ce BIKAA M0-100pe, KOETO MoKa3Ba KOJIKO
ca Ba)KHU Ka4eCTBOTO Ha BUICOTO U TIO-A00paTa BUAMMOCT Ha BCEKH CIIalij OT ypoKa.

CrenBamure qBa 331aJ€HU BbIIpoca ca: ,,Kak oleHsBaTe HUBOTO Ha MHTEpPaK-
TUBHOCT B IMbPBOTO U BBHB BTOPOTO BUACO?*. YUCHHUIIUTE Ca OLCHWIM MO-BUCOKA
MHTEPAaKTUBHOCT Ha BUIEOTO Oe3 JekTop (¢ur. 3 u dur. 4).
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CrnenBar 1Ba BhIIPOCA C OTBOPEH OTTOBOP, YMUTO PE3YJITATH Ca MPEICTABEHU
KaTo 00001IeHO 00CHKIaHE TYK, a HE B TAOJIMUEH BUJ OT ChOOPAKEHHUE 33 MSCTO.
Ha Brrpoca ,,Koe o0yueHue npeamnoynTare —IMCTaHIIMOHHO HITH KIIACUYECKOTO Ha
,,KUBO TIperonaBane u 3amo?*“. Ha To3u BhIPOC HE ca OTTOBOPUIU BCUYKHU, HO
24 Mianexu W3Ka3BaT MPEANOYUTAHHE KbM KIIACUYECKOTO MperojaBaHe, J0KaTO
8 ca mpeamnouenu aucranimonHara ¢opma. Jpyr orBopeH Boipoc e ,,Kora ouxre
n30panu npyrara gpopma Ha oOydyenue?*. [loBeueTo MIIafe:)Ku ca OTTOBOPHWIIU, Ue
Ouxa u3dpanu npyrara ¢popma Ha oOyueHue (Karo ce pazdupa JUCTAaHIUOHHO 00Y-
YEeHHE), KOraTo y4ar BKBIIU CAMHU WM CE€ MOATOTBAT CaMH, KOTaTo ca OTChCTBAIIU
ot yumnuie. Hskou ca oTroBopuiii, ue Ouxa n3dpaiu nucTaHIMOHHaTa hopMa Ha
o0yueHue, Koraro He ca pa30paiiu J0CTaThYHO JOoOpe MaTepuaia B KJiac U ThPCAT
JIOITBTHUTETHA HH(POPMAIIHS 32 CAMOIIOITOTOBKATA CH.

Ha ¢wur. 5 ca untocTpuparu OTTOBOPU Ha MOCIEAHUS BhIPOC: ,,CMsATaTEe JIU, Ue
1o (hu3uKa U aCTPOHOMUSI € TIO-A00pe J1a UMa YUUTEI, KOWTO Jia TIOSCHSBA MaTepH-
ana?“. [lo-ronemust npoueHt (76,5%) Maaaexxu ca npeArnovenu oTroBop ,,Aa, Ol-
peaeneno*, camo 5,9% — otrosop ,,He*, u 17,6% — oTroBOp ,,HE MOTa Aa MpeIeHs .
ToBa moka3Ba, ue poJisiTa Ha yUUTEIs € Ba)KHA MPH KUBUS KOHTAKT C YUCHUIIHUTE.

3akiaouenue

B HacTosmara pabota ce onmuTaxme Jia IpOy4YHUM HSIKOJIKO aClieKTa OTHOCHO PO-
JISiTA Ha YYUTENsl B OHJIAMH JUCTAHIIMOHHOTO 0Opa3oBaHue. OT MPOBEACHOTO OPH-
THHAITHO U3CJIEBAHE BHPXY POJISITA HA YYUTEIs B HHTCPAKTHBHOTO OOyYEHHUE 10
¢u3uka 3a X KJIac craBa sICHO MPEANOYHTAaHE Ha BUICO Oe3 yuuTeln Jiektop. Ode-
BUJTHO TIPU JICKIUS C MPE3CHTAIMS € MMO-BaXKHO JIa C€ BHKIAT J00pe claiiioBeTe,
a He TOJIKOBA YUYHTEJIST, KOMTO ja 00sicHsBa. ChINO Taka KA4ECTBOTO HA BUACOTO €
Ba)KHO 32 M300pa Ha JMCTAHIIMOHHOTO MPEJ KIACUYECKOTO mpernonaBaHe. He Ha
MOCJEIHO MSICTO, POJISITa HA YUUTEINS € J1a pa3ka3Ba HUHTEPECHO U Ja UMa KOHTAKT
¢ myOnuKara, ¢ KOeTO JIEKTOPBT SIBHO HE CE € CITPaBIJI JIOCTAThYHO JI00pE.

3aKII0YCHHUETO €, Y€ MPU OHJIAWH JISKIUS W JUCTAHIMOHHO 00yYeHHUE Moc-
PEICTBOM MIpE3CHTAIUs Ce MPEANOYNTa TakaBa, B KOATO CIaiJJOBETE Ce BUXKIAT
o-100pe, HO TO3U THII JICKIIUU CE TPEAINOYUTAT 32 CAMOIIOJATOTOBKA WJIH JIOTIBJI-
HUTETHA MHPOpMAIHs, a HE KaTO OCHOBHO CPEJCTBO 3a YYCHE Ha HOB MaTepHall.
Ponsta Ha yuuTens B Kaabp, U3IVIEKAA, HE € TOJIKOBA OMpEAeIsia 3a Mpenoaa-
BAHETO HA MaTepuaa, KOJKOTO Ca TEXHUYECKUTE XapaKTEPUCTUKU HA U3TOTBS-
HETO Ha KJIUIA, KOUTO CJIE/BA JIa OCUTYPST J00paTa BUJAUMOCT Ha CJIAlIOBETE C
Marepuana.

BbIpeku ye roisiMa 4acT OT MIIJICKUTE ca MPENoves Kiuna 0e3 ydyuTen B
KaJIbp, OT OTBOPEHUTE BBIPOCU CE BIDKIA, Y€ KAaTO LISIIO, MPEIMOYUTaT Ja UMa
YUHUTEN Ha JKUBO, KOUTO J1a MOSCHSABA Marepuaja B yuwiuiie. JucTaHIuOHHOTO
o0yueHHe He € MPEIIOYUTaHO KaTo OCHOBEH METOJ] 33 yUeHE 10 MPHUHIIUI CIIOPET
MHEHHUETO HA 3alUTAHUTE YUCHUIIU.
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B 3aK/IFOYCHUC, B CbBPEMCHHUS CBST Ha I/IH(l)OpMaLII/IOHHI/I TCXHOJIOT'MH BCE I10-
BCYC XOpa 3aro4Bar aa U3MOoJ3BaAT AUCTAHIIMOHHATA Q)opMa Ha 06yLICHI/I€ 3a IOBU-
n1aBaHC Ha KBaJ'II/I(i)I/IKaI_II/IHTa CH IO pa3JIM4YHU JUCHUIIIINHUA. Kakro ce BUXKJIa U OT
AHKCTAaTa, CbBPEMCHHUTC MJIAACKHU MMPEANIOYNUTAT JICKIUATA 0e3 Y4uuTeis B Kaabp,
HO IpH3HABAT, 4€ poJjidTa My Ha MPEIoAaBaTeil € BaXKHa 3a Ka4C€CTBCHOTO pa361/1pa—
HC Ha MaTepuraia B yHHUJIUIIC.

Baaromapuoctu. PaGorara mo u3roTesiHe Ha MyONHMKANUATA € MOJKPEIICHA OT
norosop J101-277/16.12.2019 ¢ MOH u norosop 80-10-69/13.04.2020 r. ¢ ®HU Ha
CVY ,,Cs. KiiumenT Oxpuacku‘. ABTOpUTE U3Ka3BaT O1aroapHoOCT 3a Ch/CHCTBHE-
TO Ha yuuTes 1o (usuka [ans HeHuena, KosATO IMycHa BUACOTO U aHKETaTa Ha 4acT
oT yueHunute cu ot [IspBa aHmmiicka e3ukoBa rumHaszus B Codust. briaronapum u
Ha 1. ac. a-p [eopru IlerpoB or ®usnveckus paxynrer (P3P) Ha CVY 3a okazaHo-
TO ChJICUCTBUE MPHU 3aCHEMaHETO U 00paboTKaTa Ha BUICOMATCPUAIIHTE.
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COMPARISON OF INTERACTIVE METHODS IN TEACHING

PHYSICS AND ASTRONOMY IN GRADE 10, LEVEL I

Abstract. This paper builds on the results of an empirical report prepared in
the context of the European project MAR.CH. and a review of the literature on the
use of ICT in school. An original study on the role of the teacher in contemporary
online (interactive) teaching is presented. The effectiveness of interactive methods
for education was analyzed with the help of original online questionnaire. Our
results contribute to understanding the effectiveness of interactive education in
secondary schools in Bulgaria and Europe, as well. The conclusion is that in online
lectures or distance learning via multimedia presentations, it is preferable to have
good visualisation of the material. Furthermore, this type of teaching is mostly
preferred by the students as a mean for self-training and to research additional
information rather than as a primary method for learning new material. The role
of the teacher’s actual appearance in the videos and multimedia presentations does
not seem to be crucial to the teaching of the material. Much more important though
are the technical characteristics and the postprocessing of the video, ensuring good
visibility of the slides with the material. We also stress that, based on our research,
distance learning is generally not preferred as a the principal method for teaching.
The results, published here for the first time, have lead to a successful defense of a
Master’s Thesis at the Faculty of Physics at the Sofia University in July 2016.
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