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HUHTEI'PUPAHE HA JUT'UTAJTHUTE
TEXHOJIOI'MU B OBYYEHHUETO 11O ITPUPOJHHN
HAYKHU B CPEJJHOTO OBPA3OBAHMUE

Maprtuna [lenona,
aou. a-p Uca Xagxuaan
Coguiicku ynusepcumem ,, Ce. Knumenm Oxpuocku

Pestome. EctecTBOTO Ha CHBpeMEHHaTa Hayka HM3MCKBa padOTa ¢ pasiIuyuHU
JWMTUTAITHA TEXHOJOTHH. Ta3n HEOOXOAMMOCT OT JUTHTAIM3AIMs Ce TpEHAcsl W B
MPUPOIOHAYYHOTO 00yueHue. LlenTa Ha HACTOSIIOTO M3CIEBAHE € ]a Ce aHAIU3MUpar
JUTHTATHATE KOMIETEHTHOCTH U MTPAKTHUKH 32 M3MI0I3BaHE HA TUTUTAIHI HHCTPYMEHTH
OT OBJATapcKUTE YYWTENM TI0 NPHPOAHM Hayku upe3 pamkara DigCompEdu, c
(okyc Bbpxy obmacrure ,IIpernonasane u y4yene u ,,OnensBane”. Mscnensanero e
npoBezieHo ¢ 31 yuurenn o npupoxHn Hayku. C BCEKH OT YYHTEIHTE € IPOBEICHO
OHJIAHH TTOYCTPYKTYPHPAHO MHTEPBIO U € OCHIIECTBEHO HAOIIONCHNE HA SANH YPOK
Ha y4uTellsl Ha KNBO. PECTIOHIGHTHTE IEMOHCTPHPAT BUCOKO HUBO HA MHTErpalis Ha
JUTHTATHA TEXHOJIOTUH 32 BU3yalW3alysl U TOJKpena Ha y4eOHMs MpoIec, KakTo U
3a (opMHpalIo OLEHsBaHE. B ChIOTO BpeMe, HMa CHO U3pa3eHa HEOOXOAUMOCT OT
TO-1IEJIEHACOYCHO M3II0JI3BAaHE Ha TEXHOJIOTHHUTE 3a YIpaBJIeHHEe Ha y4eOHHMS Mpolec,
CHTPYAHUYECTBO MEXK/Ty YUESHHIIUTE 1 aHAJIN3 Ha JTAHHUTE 3a HalIpelbka Ha 00yJaeMuTe.
Haii-yecto npunaranuTe UTUTATHA HHCTPYMEHTH — BHJIEa, IPE3EHTAIlNN, CHMYITAIlN
1 BUKTOPHHH, CHBIAJIAT C HAOMIONEHNUSTA B Ty K/ICCTPAHHU U3CIIC/IBAHNSL.

Knrouosu Oymu: NUrATAITHU TEXHOIOTHHU; IIPUPOIOHAYYHO 00y YEHHE; IUTUTAITHH
KOMIETEHTHOCTH Ha YUUTEIUTE

BnBeaenue

EctecTBOTO Ha ChBpeMEeHHATa HayKa M3MCKBAa padoTa ¢ pa3jiMyHU JUTHTAITHU
TeXHOJIOTHH. Ta3u HEOOXOUMOCT OT JUTUTAIIU3AIUS Ce MTPEHACS U B TIPUPOIOHA-
YYHOTO OOy4eHHUE. YUUTEIUTE 10 XUMHSL, (pr3rKa 1 OMOIOTHUS CIIe/Ba JIa ca IOr0T-
BEHHU CJiejl 00yUYECHUETO CH B YHUBEPCUTETA 3a paboTa C pasHOOOpa3HHU COPTYSpHU
WHCTPYMEHTH 3a ChbOMpaHe M aHAIM3UPAHE HA JaHHU, BU3yau3allus U CUMYJIalus
Ha pa3Iu4HU nporecu. B padorara cu karo yuurenu odbade Te OU TpsOBAIIO J1a UH-
TErpupaT KakTo MPeIMETHO-CIIeNU(MUYHH MPOTPAMU, TaKa U YHUBEPCAITHO MPHIIO-
JKUM Xapayep u copTyep, TOAKPEIISIIH MeAaroriueCKUTe UM CTPATeTUi U METOIH
Ha MPENoAaBaHe U OLEHSBAHE.
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Peauiia u3ciensanus mokasBat, Ue MHTETPUPAHETO HA JIUTHTAIHUTE TEXHOJO-
UM B OOyYEHHETO MO MPUPOJHU HAyKH OKa3Ba TOJIOKUTEITHOTO BIIMSIHHE KaKTO
cniopen yuutenute, Taka u criopes yuenuiute (Kassa et al. 2024; Pranata 2024;
Slemjanova & Kimashkeeva 2025; Walan 2020). Eto 3aimo npe3 nociieiHuTe ro-
JIMHH U3CJICIOBATEIIUTE MPOSIBSIBAT MHTEPEC KbM KOHKPETHUTE TUTUTAITHA UHCTPY-
MEHTH U JINTUTAIHO TOJIIOMOTHATH JEHHOCTH, KOUTO YUYHTEIUTE O TPUPOIHU
HayK{ HaMHpPAT 3a MOJIC3HU B TIPAKTUKATa CH.

Janstova et al. (2023) u3cnenBaT W3MOI3BAHETO HA TEXHOJOTUU B MPENOAaBa-
HETO TI0 MPUPOJIHU HAyKH Ype3 OHJIAMH BBIIPOCHUK. B mpoyuBaHeTo y4acTBar 89
yuutenu ot CrnoBakusi, Yexus, CnoBenus, @pannus u Mcnanus. Pecionnenture
M3I0JI3BAT TEXHOJIOTUUTE TIIABHO 32 MPOBEpPKa HA 3HAHMSTA M BU3yanu3aius. [1o-
COYCHHTE MPUMEPH 3a NOJIC3HU JUTUTAITHA HHCTPYMEHTH BKItouBaT phet.colorado.
edu, Mozaweb, BupTyajaeH MUKPOCKOII, BUpTyaIHa yiaboparopusi, Kahoot!, kakTo
Y cnenu(UYHY 32 KOHKPETHATa JIbpKaBa CAUTOBE C 00PA30BATEIHO ChIbPKAHHE.

Staberg et al. (2023) npoBexaaT MHTEPBIOTa ¥ HAOIIOJaBaT YPOLUTE Ha JABaMa
YUUTEINH 110 MpUpoHY Hayku B Hopeerust. [IpoyuBaneTo uma 3a 11ej1 ga OTKpHUeE Kak
YUUTENHUTE TPUIAraT TeXHOJIOTHHTE 32 (OpMHUpAIIo OleHsBaHE. PecrioHneHTHTE
M3I0JI3BaT COPTYeEp 3a Ch3/laBaHe HAa MHTEPAKTHUBHY 3a1a4u 1 BukTopuau (Kahoot!,
Socrative), enekrponnu Tabmuu (Excel) 3a 3amucBane Ha pe3yaTaTUTe Ha YYCHU-
LIUTE, e-101I1a 3a KOMyHUKaIus U qurutanna miardopma (It’s Learning) 3a opranu-
3WpaHe Ha y4eOHU MaTepHalu U 3aJ1auu.

[IpoBexnar ce u u3CieABaHUs CaMO C YYUTEIH 10 KOHKPETESH NpeaMeT — (hu3u-
Ka, XUMHUsI WA OUOJIOTHS, KaTO PEe3yJITATUTE IMOKa3BaT CXOACTBA B MPUIIOKECHUETO
Ha JINTUTATHUTE TEXHOJIOTUU M BUJIOBETE U3I0JI3BaH coTyep.

[Ipoyusane ¢ 10 yuurenu no xumus B ['epmanus (Wohlfart et al. 2023) ycra-
HOBSIBa, Y€ YYUTEIUTE M3MOJI3BAT COPTyep IVIABHO 3a OHAIVIC/ASIBaHE HA Y4cOHUs
MaTepuall — uype3 BUCO, aHUMaIluu, fobaBeHa peatHocT (AR), cb3naBaHe Ha MO-
nexyTHA Mozenar. ChIo Taka CH CIyXar ¢ MPOrpaMu 3a AWTUTAIHO ChOUpaHe Ha
JIAaHHH, 32 OPraHU3UpPaHe HAa yYeOHU MaTepHalli U KOMyHHKAlUs ¢ ydeHunute. 13-
MOJI3BAHUSAT Xap/yep BKJIFOYBA MHTEPAKTUBHU JbCKH, JIATITOMU U TAOJICTH.

[Ipu u3cnensane ¢ 19 yunrenu no ¢pusuka B Henan karo Hai-4ecTo Moa3BaHU
OT YYUTEIIUTE CE OTKPOSBAT PA3IMUHU JUTUTAIHU UHCTPYMEHTH 32 BU3yaTU3aIus
— YouTube Bunea, cumynaruu Ha phet.colorado.edu u MATLAB, PowerPoint mpe-
3CHTAlMU. 3a B3aUMOJICHCTBHE C YUYCHUIIUTE YUYUTEIUTE U3IOI3BaT Z0oom, elieK-
TpoHHa nomma 1 Messenger (Pokhrel 2024).

[IpernensT Ha 704 craTuu, CBbP3aHU C XMMHUYECKO 00pa30BaHKE, YCTAHOBSBA,
ye B 42,23% OT TAX yYUTEIUTE ca MOCOYMIIH, Y€ M3I0Ji3Bar codryep B mperno-
JIABAaHETO, KaTO HA-4eCTO TOBA Ca CUMYJIAIUU U PA3IMYHU BUJIOBE MYJITUMEIHUS
(Araujo et al. 2024).

[TomoGen snuteparypen 0630p npasu Nurdin 1o OTHOIIICHHE Ha 00YYSHHETO 110
ouosiorus. Criopesi Hero YYuTeIUTE U3M0A3BAT HAKOJIKO KaTeTOPUHU WHCTPYMEHTH:
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— BUPTyaJHH WHCTPYMEHTH, CPEOH KOMTO BUpPTyalHa M J00aBEHA PEaTHOCT
(VR/AR), 3a npeacraBsiHe Ha aHATOMUYHHU MOJIETTH U €KCIIEPUMEHTH;

— MHCTPYMEHTH 32 ChbTPYIHHYECTBO, KOUTO BKJIIOUBAT OHJIAWH MIaT(OPMHU KaTo
Moodle, npunoxenust karo Microsoft Teams u Zoom, kakto u Google Drive u
Gmail,

— MHCTPYMEHTH 3a OLIeHABaHe, HalpuMep OHaiiH TectoBe kato Google Forms
u Autoproctor;

— MYJITUMEAMHHN HHCTPYMEHTH, KOUTO BKJIIOYBAT Npe3eHTauuu B PowerPoint,
WHTEPAaKTUBHA MYITUMEINS U 00pa30BaTeIHH BUACOKINUTIOBE.

CrniomeHaTHTe U3CIIeABaHMs TIOKa3Bat, Y€ YUUTEIUTE 110 MPUPOAHU HAyKH Hal-
YeCTO M3MO3BAT JUTUTAIHU HHCTPYMEHTH 32 JEMHOCTH KaTo BU3yalHu3alus, olle-
HSIBaHE, CHTPYAHUYECTBO U KOMyHHKauus. Cpes Hail-uecTo mpuiaraHuTe HHCTPY-
MEHTU C€ OTKPOSBAT CUMYJIAIMH, MPE3CHTALH, BUJICO, BUPTyalHa M Jo0aBeHa
peasHOCT, UHTEPAKTUBHH TECTOBE, TIaT(OpMH 3a OpraHM3MpaHe Ha y4eOHO Ch-
JIbp)KaHUE U e-TIoMIa.

Te3u nposIBICHUS HA MPUIOKEHUE HA JUTUTATHUTE TEXHOJIOTUHU B KJIac ca 4acT
OT KOMIIETEHTHOCTHTE, OYaKBaHHU OT YYUTEIHUTE CIIOpEll pamKara 3a AWTHTATHU
komnereHTHOCTH DigCompEdu, kosiTO BKIIIOUBa LIecT OCHOBHU obnactu — ,,IIpo-
¢decuonanHo anraxxupane”, ,,l{ludposu pecypcu®, ,,[Ipenogasane u yuene*, ,,Oue-
HsBaHe", ,,OBacTsBaHE Ha ydaluTe ™ H ,, YICCHSIBaHE Ha HU(poBaTa KOMIICTCHT-
Hoct Ha yyammte” (Redecker & Punie 2017).

Hen u u3cjien0BaTEICKU BHIIPOCH

[enTa HA HACTOAILIOTO M3CIECABAHE € J1a C€ aHAIU3UPAT AUTUTATHUTE KOMIIE-
TEHTHOCTU U MPAKTUKHU 33 U3IMOJ3BaHE HA JUTUTATHU WHCTPYMEHTH OT ObJarap-
CKUTE YYHTEIH 0 TPUPOIHU Hayku upe3 pamkata DigCompEdu, ¢ dpokyc Bepxy
obmacrute ,,[IpenonaBane u yuene u ,,OneHsiBane".

B®B BpB3Ka ¢ mocraBeHara 1ei ca opMyJIMpaHu U3CIICA0BATEICKUTE BhIIPOCH:

— Kou kommereHTHOCTH OT 0Onactute ,,[IpenonaBane u yuene u ,,OneHsBane’
Ha DigCompEdu ca Haif-CHJIHO pa3BHUTHU CpeJ YYUTEIUTE 10 MPUPOIHU HAYKU B
bearapusa?

— KakBu qurataiHu MHCTPYMEHTH U3ION3BaT OBJITAPCKUTE YYUTEIH 10 MPHU-
POIHU HAYKU B MPEMOJABAHETO U OIICHSIBAHETO?

MeToaoorus

N3cnenBaneto e mpoBeneHo ¢ 31 yuutenu mo NpUpoOIHU HAYKU, OT KOUTO 7
YUHUTEU 110 (hpr3KKa, § yuuTeau o Xxumust u 16 yuurenu no Ouonorus. M3pankara
00XBallla yUYUTEIH OT JBara IMoJia C pa3iuvHa MPOABIDKUTEIHOCT Ha Ipodecro-
HaJHUS CTaX, padOTelly B Pa3IMYHU yUUIIUINA U HaceneHu Mecta. C BCEKH OT
YUUTENUTE € MPOBEACHO OHJIAWH MOTYCTPYKTYPUPAHO UHTEPBIO, YUUTO BHIIPOCU
ca 0a3upaHM Ha IIEeCTTe 00NACTH Ha KOMIETeHTHOCT oT pamkara DigCompEdu.
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BrnocnencTsue e ochuiecTBEHO HAOMIOCHUE HA €AUH YPOK HA YUUTEIS Ha KHUBO,
KaTo HaOJII0AAaBALIMST OTPa3siBa B IPOTOKOJI PA3IMYHUTE TUTHTAIHO IMOAIIOMOT-
HATH JEHHOCTH, KOUTO ca OMJIM 4acT OT YPOKa.

AHanM3upaHU ca MHTEPBIOTaTa W MPOTOKOJIMTE OT HAOIIONEHUsITa Ha BCe-
KM y4WTeN MOOTAEIHO, KaTo B TAX € ThpceHa MH(POpPMaLus 3a pealu3upaHe Ha
BCsIKa OT JIeWHOCTUTE B obnactu ,llpernonaBane u yuene™ u ,,OueHsBaHe Ha
DigCompEdu. Cnex ToBa nanHuTe ca 0000LIECHH 338 YUHTEIUTE MO MPEIMETH,
KaKTO M 0010 3a Bcuuku 31 yuurenu. 3a eauTe Ha NPOYUYBAHETO Il CYUTAME,
4e JajieH YYUTEN U3BbPIIBA CHOTBETHATA AEHHOCT, aKO TSI € CIOMEHaTa OT HEero B
WHTEPBIOTO W/WUJM € HaOIIoJaBaHa B ypokKa.

MeTononorusita CTbIIBa BPXY KOMIUIEKCHUS N3CIIEI0BATEICKH MOAXO0M, Pe/-
ctaBeH oT Mizova & Peytcheva-Forsyth (2024).

Pe3syararu u o6cbikaane

3a ja ce OTrOBOPH Ha IMBPBUS M3CIICIOBATEICKH BBIIPOC, IBPBO 11e Obje 00-
ChJicHa MH(POPMAIUATA, TIOJTYUYeHA OT HHTEPBIOTATA U HAOIIOICHUATA HA YUYUTE-
JIUTE TIO0 OTACIIHUTE TUCIUIUIMHH, U CJI] TOBA 0000IICHO 32 YUYUTEIHUTE 110 MPH-
POITHU HAYKH.

3a yuumenume no xumus

[To oTHOmIEHUE Ha oOacT ,,[IpernonaBane u yueHe ™ MHTEPBIOTaTa U HAOMIO/IE-
HUATA TIOKA3BaT, Y€ BCUYKH YUYUTEIH IO XUMHS U3IOJI3BAT JUTUTAITHU TEXHOJIO-
TUY B KJIACHATA CTasi, KOMOMHUPAT pa3InYHU TUTUTATHH JSHHOCTH, 32 J]a IIOCTH-
ratr y4eOHHTE [IeJH, U PedUICKTHPAT BbPXY LEJIeCh00Pa3HOCTTA HA TUTHTAIHUTE
MeJaroruueck crparerud. HUTo euH OT yuuTelauTe HE IMOCouYBa MO BpeMe Ha
WHTEPBIOTO U HE OCHIIECTBSBA MO BpeMe Ha HAOJIOICHUETO OpraHU3MpaHEe Ha
y4eOHU CeCHH B IUTUTATHA cpefa. Jpyru n1eHOCTH, KOUTO YUYUTEIIUTE HE MpaK-
TUKYBAT, ca: ,,EkcriepuMeHTupar u pa3padboTBaT HOBU (POpMATH U TEIaroru4ecKu
MeTo[u 3a oOyueHue ; ,,JlururamHo HaOJMOJaBaHE HA MOBEJICHUETO HA yYCHHU-
LIUTE B KJIaC W MpeJjlaraHe Ha HACOKHU, KOraTto € HeoOxoaumo'; ,,M3mnoi3BaHe Ha
JUTHTAIHATE TEXHOJIOTHH 332 €KCIIEPUMEHTUPAHE C HOBH (DOpMaTH M METOIHU 3a
ChBMECTHO 00ydeHue™ u ,,/3moia3Ba AUruTaIHUTE TEXHOJIOTHH, 32 Ja Jaje Bb3-
MOXKHOCT Ha 00ydaeMuUTe Jla pa3ChKIaBaT BbPXY M Jia OICHSIBAT COOCTBEHUS CU
o0OyuuTeseH mporec*.

Yuautenure mo XOOC u3moi3BaT TEXHOJIOTUUTE MOBEYE 3a MPEToJaBaHe, OT-
KOJIKOTO 32 PBKOBOJICTBO, MTOJIIIOMAraHe Ha ChbTPYJAHHYECTBOTO MKy YUCHUIIUTE
U CaMOPETyJIUPAHOTO YUCHE.

[To orHomienue Ha oOnacT ,,OneHsABaHE YYUTEIUTE IO XUMUS H3MOI3BAT
YECTO JUTUTATHUTE TEXHOJOTUH 3a TIOAIIoMaraHe Ha (hOpMHUPAIOTO U KPaWHOTO
OIICHSIBAHE, HO PSIKO U3IMOJI3BAT TEXHOJOTUUTE 32 aHAJIM3 HA HallpelbKa Ha yde-
HULIUTE, OOpaTHA Bph3Ka U IJIAHUPAHE.
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3a yuumenume no 6uonous

[To orHOmIEHUE Ha obOnacT ,,[IpenogaBane u ydyeHe, mogoOHO HA YUUTEIUTE TI0
XMMHUSI, BCHYKH YYUTENN 10 OMOJIOTHS yyacTBar B IeHHOCTHTE ,,/13m0n3Ba TeXHO-
JIOTHY B KJIacHara cTas 3a moArnomarane Ha o0ydenuero u ,,CTpyKTypHupa ypoka
TakKa, 4e pa3jIMyHu JUTUTAITHU IeHHOCTH CHhBMECTHO J1a MOJIIOMArar IoCTUTaHETO
Ha yueOnara uen”. Crnopen MHTEpBIOTaTa W HAOMIONEHHUATA YUUTENIUTE MO OMO-
JIOTHUSI HE U3BBPILUBAT JEHHOCTUTE, KOUTO CE acoluupar ¢ Hail-BucokuTe HuBa Cl
— C2 na DigCompEdu: ,,ExcriepumenTupar u pazpaboTBar HOBH (opmaru u nema-
TOTMYECKH METONHU 3a o0ydyenue*, ,,JIururanHo HabnroAaBaHe HA MOBEJCHUETO Ha
YUCHHLIUTE B KJac U MpejJiaraHe Ha HAaCOKH, Korato € Heodxomumo®, , Excriepu-
MEHTUpaHe U pa3paboTBaHe HAa HOBH (popmu 1 popMaTH 3a peaIarane Ha HaCOKU
U MOJKpENa, N3MOJI3BalKK AUTUTATHUTE TEXHONOruu™, ,,13non3sane Ha AuruTa-
HUTE TEXHOJIOTHH 33 EKCIIEPUMEHTUPAHE ¢ HOBU ()OPMATH M METOIH 38 CHbBMECTHO
oOyuenue u ,,M3mon3Ba AUTUTATHUTE TEXHOJOTHH, 32 Ja N3¢ Bb3MOKHOCT Ha
oOywyaeMHUTe 1a pa3ChKIaBaT BbPXY M Ja OLEHSIBAT COOCTBEHHs CH OOy4YHTEIEH
npotec.

[Togo6HO Ha XUMHULIKUTE, OMOJIO3UTE Ca HAall-aHTAKUPAHU C TEXHOJIOTUUTE B TMO-
nobnact ,,IlpenogaBane’, HO MOKa3BaT MO-I00PU PE3YATATH B YNPABICHUETO Ha
CBhABPKAHUE U B3aMMOJICHCTBHE B JUTUTAIHA CPEa.

[Toutn BCHMUKK yyuTE M 1O OMOIOTHS U3MOI3BAT TEXHOJIOTHHUTE 32 OLICHSIBAHE,
KaTo MO-4€CTO I'M M3I0JI3BaT 3a (POPMHUPALI0, OTKOJIKOTO 3a KpaiHo oueHsiBane. [1o-
JO0OHO Ha XMMUIHTE, PSIIKO M3MONA3BAT TEXHOJOTHUTE 33 aHAJIN3 Ha PEe3yNTaTuTe,
oOpaTHa Bpb3Ka U IUIaHUPAHE.

3a yuumenume no gusuka

ChILO KaTo yYUTEIHUTE 10 XUMHUSI M YUUTEIUTE M0 OMOJIOTHS, BCUYKH OT pec-
MOHACHTUTE YYUTEINH 110 (PU3UKA U3IOI3BAT TUTUTAIHN TEXHOJIOTUH MO e1HA WIIN
Ipyra ¢opMa B KiacHara cTast. ToBa € eIMHCTBEHHUAT MOKa3aTell, OTHACSIL ce 3a 7
ot 7 yuntenu. B nogkareropunre ,,PrroBoactBo®, ,,O0y4ueHne U ChTPYIHUYECTBO
u ,,CaMOperympaHo yueHe  yuutenute 1o (r3nka mokKa3BaT 3HAYUTEIHO MO-HH-
CKH PE3YATATH OT TE€3H 10 XUMHSI MK OMOJIOTHS — TOBEYE OT IMOJIOBUHATA JEHHOCTH
HE ca CIIOMEHATH B HUTO €JHO MHTEPBIO U HE ca HaOIIoaBaHu B HUTO €IMH YPOK.

Camo enuH OT yuuTenuTe 1o (HU3KKa He U3M0J3Ba AUTUTAITHNA TEXHOJIOTHH B OLIe-
HsBaHeTo. OcTaHaIHTe, MOJ0OHO HA YUUTEIUTE 10 OMOJIOTHsl, HOANOMArar mo-4ecTo
(opMHUpaIIOTO, OTKOIKOTO KPAHHOTO OIEHSIBAaHE, Ype3 AUTUTATIHA HHCTPYMEHTH.

Karo usno, yuntenure no ¢usnka mokassar A0cTa ¢1ad0 HHTEIpHpaHE Ha TeX-
HOJIOTUUTE B TPHUTE acreKkTa Ha obnactra ,,OueHsiBane” — 12 ot 19-te neitHoctn
OTCHCTBAT HAITBJIHO OT MHTEPBIOTaTa U HAOIIOACHUSATA UM.

Obwo 3a mpume 2pynu yuumenu no NPUpPOOHU HAYKU

B nono6nacr ,,IlpenogaBane’ ce ycTaHOBSIBa, Y€ BCHUKU YUUTENN — YIaCTHH-
LI1 B U3CJIEBAHETO, U3MOI3BAT AUTUTAIHN TEXHOJIOTUH B KJacHATa CTas U MOYTH
BcHUKU (29 or 31) KOMOMHMpPAT pa3iIMYHKU JUTHUTAIHHU JEHHOCTH B MOAKpENa Ha
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yuebHute 1enu. B obmact ,,PrkoBocTBO Hail-3acTheHaTa JIeHHOCT € ,,M3momn3-
BaHE Ha JIMTUTAIHU MHCTPYMEHTH 32 Obp3a KOMYHUKAIHS C YYCHULIUTE , HO IOpU
TS ce HaONonaBa Mpy MO-MajKo OT MojoBuHaTa pecrnonneHTd (12 ot 31). B mo-
nobnact ,,ChbBMECTHO YYCHE' YETHPHHAJECET OT YUUTCIUTE MpUiarar IeHHOCTH
3a ChbBMECTHO OOyYCHHE CIIOpE]l MHTEePBIOTaTa U/niu HaOmoneHusTa. [1o oTHorre-
HHUE Ha CaMOPETYIMPAHOTO yueHe, Hali-MHOro yuutenu (24 ot 31) u3non3sar tex-
HOJIOTUUTE, 32 Jia ajaT Bb3MOXKHOCT Ha YYCHHUIIUTE Jia JIEMOHCTPUpAT padboTara
cu. Yetupu OT NeBeTHaAECETTE ACHHOCTH HE Ca MOCOYCHU U JEMOHCTPUPAHU OT
yuuTeNnuTe — ,,EKCIIepuMEHTUpAT U pa3padoTBaT HOBU (POPMATH U TIEAArOrHYSCKU
METO/M 3a 00y4eHue", ,,JIururaaHo HaOIOIaBaHEe Ha IMOBEJCHUETO HA YUCHUIIUTE
B KJIaC | MpeJjiaraie Ha HACOKH, KOTaTo € HeoOxoaumo*, ,,/3non3Bane Ha JUTHTAI-
HUTE TEXHOJIOTUH 32 SKCIIEPUMEHTHUPAHE C HOBU ()OpMATH U METOJIH 32 ChBMECTHO
oOyuenue™ u ,,M3M0I3Ba AUTUTAITHUTE TEXHOJOTHH, 3a Ja JaJe Bb3MOXKHOCT Ha
oOyyaemMHTe Jla pa3ChKIAaBaT BbPXY U Jla OICHSIBAT COOCTBEHUS CHU OOydYUTENICH
mpornec. [Tomodmacr ,,IIpenogaBane’ ce OTKpOsiBa KaTo0 HAH-YECTO TMOJIE 32 UHTET-
pupaHe Ha TEXHOJIOTUUTE.

[Mourn Bcuuku (28 ot 31) yuuTenu HM3MON3BAT AWTHTATHUTE TEXHOJOTHH 32
OIICHsIBaHE, KaTO MO-YECTO TOBA € C IeJl (JopMHpaIo oreHssane. Enpa yetupuma
YUHUTENN OTrOBapsT HA U3UCKBAHETO ,,/]a aHanu3upa U UHTEPHpPETUpa HATUUHUTE
JIOKA3aTeJICTBA 3a ACHHOCTTA U HaNpeabKa HA YUCHULUTE, BKIIFOUUTEIHO TE3H, Ie-
HEPUPAHU OT U3MOJ3BAHE HA TUTHTAIHU TEXHOJIOTHUU , a TOBA € Hal-3acThIieHATa
JNEHHOCT B KaTeropusra ,,AHalu3upane Ha aokazarenctBa®. [lo oTHoeHue Ha u3-
IOJI3BAHETO HA TEXHOJIOTMHTE 3a 00paTHa BPh3Ka M TUIAHUPAHE, IBETE HAH-4ECTO
MPaKTUKyBaHU IEHHOCTH ca ,,J]a n3mona3Ba cucTemMu 3a yrnpaBieHHE Ha OLICHKUTE,
3a J1a ce oJ00py OCUTYPsIBAHETO Ha oOpaTHa Bpb3Ka™ 1 ,,Jla 1ajie Bb3MOXKHOCT Ha
YYCHUIUTE J1a OLICHAT U MHTEPIIPETUPAT PE3YNITaTUTE OT (POPMHPAIIO U KPaitHO
OIICHsIBaHE, CAMOOILICHSIBAHE M B3aMMHO OICHSIBAHE , HO TE ca JCKIAPUPAHU H/HITU
JEMOHCTPUPAHU CaMO OT 8 yUUTEeIH.

3a 13 ot 24-Te aeitHocTu B obnact ,,[IpenonaBane u yueHe™ u 3a 10 ot 18-Te
neitHoCTH B 001acT ,,O1eHsBaHe  Hali-ToJIsIM € OpOST Ha YYUTEIIUTE, KOUTO MOCOY-
BaT MPaKTUKyBaHE Ha JaJieHaTa AeHHOCT caMO B MHTEPBIOTO cU. ToBa MOXeE J1a ce
o0sicHU ¢ (pakTa, ye ¢ HaOJtoIaBaH caMo €JMH YPOK Ha BCEKH YUHTEN, KOSTO € He-
JIOCTaThYHO, 3a J1a C€ HAIPABSIT F'€HEPATHU U3BOAM 32 MPUIIOKEHUETO HA TEXHOJIO-
THUUTE B YaCOBETE My. 3a CMETKa Ha TOBA IO BpEME Ha MHTEPBIOTATA YUUTEIUTE Ca
HMMaJjl Bb3MOXKHOCT Ja CIIOAC/IAT 32 BCUYKH JUTHTAIHO IIOAIOMOTHATH JEHHOCTH,
KOHMTO Ca 4acT OT MPAKTUKATA UM.

3a OTroBOp Ha BTOPUS M3CIICOBATEIICKUA BBIIPOC BHUMAHHUETO OEIe HACOYCHO
KbM H3MOI3BAHUTE 32 MPEMO/IaBaHe U OLCHSBAHE AUTUTATHU UHCTPYMEHTH, YIIO-
MEHATH B MHTEPBIOTATA W/WJIU JICMOHCTPUPAHU 110 BpeMe Ha HaOIIOJJaBaHUTE YPO-
1, ¢ GOKyC Hal-4eCTO MPAKTUKYBAHUTE ACHHOCTH OT OOJIACTUTE Ha KOMITETCHT-
HocT ,,[IpenonaBane u yuene u ,,OnensBane’ Ha pamkara DigCompEdu.
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Obnacm ,,[Ipenodasane u yuene

KakTo craHa sicHO, BCHUKH YYUTENH 1O IPUPOAHU HAYKH MIOCOYBAT B MHTEPBIO-
TO W/WIK JEMOHCTPHPAT MO BpeMe Ha HaOJIONEHUETO MPUIIOKEHHE HA AUTHTATHN
TEXHOJIOTHMH B KJIaCHaTa cTas 3a MoArnoMarane Ha oOydeHuero. Criopes HHTEPBIO-
TaTa ¥ MPOTOKOJIUTE OT HAOIIOACHUATA BCHUKN YUUTENIN U3II0JI3BAT JIANTOI, Kato 7
OT TAX TO KOMOMHHPAT ¢ MyATHMEANEH IPOEKTOP, MPOKEKTUPAHKN Ha OOMKHOBEHA
nbeka. OcTaHaUTe W3I0I3BAaT MHTEPAKTUBHA IbCKA WM WHTEPAKTUBEH TUCTLICH.
JIBama cu ciykar u ¢ rpaduueH tabner. [1o ce oTHacs 10 U3M0I3BaHUs B IPenoaa-
BaHeTo coTyep, Toi Moxke Aa ObJie rpynupaH B mecT Kareropuu (tadim. 1).

Taomauua 1. [lanHu 32 U3MO0I3BaHUTE OT YUUTEIUTE COYTYSPHH MIPOLYKTH

MocoueHn npumepn bpoin yuutenn, nsnonspawm
Bun codryep 3a n3non3paina codpryep CbOTBETEH codpTyep
lpesexTavum PowerPoint, Canva 28
YouTube, Khan Academy,
Bupea Vua.ce 27
E-yueGHMuUM Ha Gbnrapckm
EnekTpoHeH yueGHMK nsgarencrsa 17
3D pecypcu n cb3aaBaHe Ha . o -
3D mogenn Mozaik, [EDU 360°, molview 15
JurutanHa paxuua Shkolo? 10
BuptyanHa na6opatopust Mozaik® 8

Beuuku yuutenu mocodsar, e riaBHata QyHKIUS Ha M3MOI3BaHUS copTyep
B IIPETIOZaBAHETO € 3a OHAIVIC/IsIBAaHE HA yYeOHUs MaTepual. 3a OpraHu3upaHe Ha
JIIUTUTAIHO ChIAbPKaHKUE, YICOHU CECHH U B3aUMOJICHCTBUS C YUCHHUIIUTE YUUTE-
mute usnoissar Google Classroom, Moodle, Microsoft Teams u YuunuimerobI.

KakTo cTaHa sICHO, YUYUTENHUTE PSAKO M3I0JI3BAT TEXHOJIOTHH 3a JIEWHOCTUTE
OT Kareropusra ,,PbKOBOJCTBO, KaTO Hali-4eCcTO U3BBLPIIBAHATA JIEHHOCT € KO-
MYHUKaIUs ¢ YYCHHUIUTE. 3a Ta3u JCHHOCT YYUTEIUTE CU CIYXKaT C Pa3IHMYHU
MPWIOKEHUS 3a M3MpalllaHe Ha JOMAIIHu pabOoTH U MaTepHalii Ha YYCHUIUTE
uype3 Google Classroom, Enekrponen aueBHuk, Viber, Messenger u e1eKTpoOHHA
OII1A.

B xareropus ,,ChBMECTHO yueHe™ ChIIO ce 3a0elsi3Ba Mo-psjaka ynorpeda Ha
TEXHOJIOTUUTE, KaTO HAW-4eCTO YYHMTEIUTE MpUjarar JUTUTATHU JEWHOCTH 3a
ChbBMECTHO 0oOydeHue. ToBa ce mM3pa3siBa INIABHO BbB BH3JAraHETO HA IPYIIOBU
MPOEKTH 32 ThPCEHE Ha MH(OpMAIKsI U MPEACTaBIHETO U 1Moj opMaTa Ha mpe-
seHranus upe3 PowerPoint mimn Canva, KoeTo € U €HO OT INIABHUTE MPOSIBICHUS
Ha JeWHOCTTa ,,/I31M013BaT AUTUTATHU TEXHOJOTHH, 3a Ja IMO3BOJIST Ha yYalllu-
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Te J]a 3alucBaT M AEMOHCTpUpaT padoraTta cu* oT Kareropus ,,CaMmoperyiupaHo
yuaeHe*. JIpyr mpumep 3a TakaBa IEHHOCT € Ch3aBaHETO HAa TUTHTAIHH J1abopa-
TOPHHM TMPOTOKONIU OT yueHuuute upe3 Word u Excel, kakTo u Bp3maraneTo Ha
3ajaua 3a chb3naBaHe Ha BuktopuHu ¢ Kahoot!. HacT oT yuntenure nsmonssar u
nurutanau wiatpopmu kato Google Classroom, Padlet, Moodle, 3a na mo3Bosnst
Ha YYCHHUILIUTE 2 MPUKA4YBAT (ailioBe ¢ U3MIBIHEHHU OT TSIX 3a7a4H.

Obnacm ,, Oyensisane *

Pesynrarute mokassart, 4e 3HauuTenHa yactT (28 o 31) oT yunuTenure M3mois-
BaT TEXHOJIOTHHUTE 3a OLEHsBaHE, 3a Ja MMody4aBaT HH(OpPMAaLUs 32 HapeabKa Ha
oOyuaemure. Hail-uecto aururaiHnTe MHCTPYMEHTH C€ M3II0JI3BaT 3a (POPMHUPALIIO
OLICHSIBaHE, KaTO TOBA BKIIOUBA Ch3/1aBaHE Ha BUKTOPHUHU M UTPU Upe3 HHCTPYMEH-
tn karo Flippity, Kahoot!, Wordwall, Learningapps.org , ClassBuddy, Quiz.com,
EclipseCrossword, a cbI110 1 H3M0I3BaHE Ha TOTOBU TECTOBE OT €-y4eOHHUIIH 32 00-
oOIeHKe B Kpasi Ha 4aca U 3a aKTyaJi3anus B Ha4anoTo Ha yaca. [TlogoOnu pesynra-
TH 32 IpWJIaraHe Ha JUTUTATHU TEXHOJIOTUH MPEAMMHO 32 (JOpPMHUpPAILO OLICHSIBaHE
ca MOJy4eHH MPHU MHTEPBIOMPAaHE U HAOIOEHHE Ha YPOIM Ha ObIrapCKy HauaJlHU
yuutenu (Aleksieva et al. 2025, p. 16). 3a noamoMarane Ha KpalHOTO OLIEHSBa-
HE YYUTEINTE Ch3AaBaT eJIEKTPOHHU TecToBe upe3 ,,CmaprTect™, GoogleForms n
Microsoft Forms. 3a mocTassiHe 1 OLieHsIBaHE Ha 3aJaHKs H3MI0JI3BaT Iu1aT(opmMuTre
Google Classroom u Moodle.

Brnpeku ue moBe4eTo OT TEXHOIOTUUTE, H3MOI3BaHH 32 OPMHUPAIIO U KPaHHO
OLICHSIBAHE, TPEAOCTABST Bb3MOKHOCT 32 0000IEHNE HA JaHHHUTE, aHAIIU3 1 00pa-
THA BPB3Ka, YUUTEIUTE PSIKO TY M3MOJI3BAT 34 TE3U LIEIH.

[ToBeueTo AUTUTATIHU MHCTPYMEHTH, U3MOJI3BAHH B MIPETIOIaBAHETO U OLICHSBA-
HETO OT YYHUTEJUTE 10 NPUPOTHH HAyKH, CE OTKPUBAT U B MIPAaKTUKaTa Ha ObIrap-
cku HauanHu yunutenu (Aleksieva, Racheva & Peytcheva-Forsyth 2025).

3akirouenne

AHanM3bT Ha PEe3yNTaTUTE MOKA3Ba, Ye CPesl YUUTEIUTE 110 MPUPOJHU HAYKH B
Bwarapus Hali-CHIIHO pa3BUTH ca KOMIIETEHTHOCTHUTE B obnacture ,,I [penonasane n
yuene* u ,,OueHsiBane*’, CBbp3aHu ¢ MPAKTUUECKOTO NMpUjIaraHne Ha JUTUTAIHU TeX-
HOJIOTHHU B y4eOHUsI mpouec. BcHUKHM yuuTenn MHTErpUpaT pasjinuHu XapLyepHU
1 coOPTyepHH UHCTPYMEHTH B IPEMOIaBAHETO, KATO OCHOBHUSAT (DOKYC € BEPXY BH-
3yanu3anusiTa 1 OHarlessBaHeTo Ha yueOnus marepuali. [loutu Benuku (29 ot 31)
KOMOMHHUPAT Pa3IUYHU JUTUTATHA AEHHOCTH C 1IeJl TOCTUTaHe Ha YYeOHHUTE LIEIIH,
a 3HauuTenHa yacT (24 ot 31) cb3maBaT Bb3MOKHOCTH 32 YUCHHUIIUTE Aa JEMOHC-
Tpupar cBosATa paboTa upe3 JUruTaaHu cpeacTra. [loBeueto yuntenu (28 ot 31)
M3I0JI3BaT TEXHOJIOTUHUTE 32 OLCHSIBAaHE, KATO B TIOBEUETO CIIydau TOBA € C el Qop-
MUpAIO OLICHSBAHE.

Te3u n3BoaM ca B YHMCOH C pe3yATaTUTE OT Be4e LUTHPAHUTE MPOyUBaHUs, B
KOWTO CBILIO ce HaOJIoaBa U3M0I3BaHE HA TEXHOIOTUUTE IJIABHO 32 OHAIJIe/IBaHE.
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Hati-uecto nmpuiiaranute TUTHTATHA WHCTPYMEHTH — BHJIEa, IPE3CHTALNN, CUMY-
JIAIMKA ¥ BUKTOPHHU — ChBIAJAT C HAONIOJCHUATA B UYKJICCTPAHHU U3CIICIBAHMSL.
3a pasznuka OT TSIX B HACTOSIIOTO MPOYYBAHE HE CE YCTAHOBSIBA W3IIOJI3BAaHE HA
BUPTYyallHA WK JI00aBEHA PEATHOCT 33 BU3yaiu3alusl Ha ydeOHus Marepuai. M3-
cJIe/IBaHE HA JUTMTAHATA TIeJarorniecka KOMIIETEHTHOCT Ha OBJITAPCKU YUUTEIN
Yype3 CaMOOIICHBYHH JIAaHHU MOTBBPIKIAaBa HEOOXOIUMOCTTA OT HaJArpaXkJaHe Ha
mururanaute uMm ymenus (Peytcheva-Forsyth & Mizova 2025).

Karto 151710, ObJIrapckuTe yUuTENN M0 MPUPOJIHU HAYKH, YYaCTBaIM B TIPOy4Ba-
HETO, IEMOHCTPUPAT BUCOKO HMBO HAa MHTETPAIlVsl HA JUTHUTAIHU TEXHOJOTHUU 32
BH3yaJIM3allvs U MOAKpeIia Ha Y4eOHHUs MPOIIEC, KaKToO U 3a (hOpMUPAIIO OICHSBa-
He. B chioro Bpeme, nMa sICHO M3pa3eHa HEOOXOIUMOCT OT IO-LIEJICHACOYCHO 13-
MOJI3BaHE HA TEXHOJIOTHHTE 32 YIIPaBICHUE HAa YYSOHUS MPOIEC, ChTPYIHUICCTBO
MEXJly YYCHUIIUTE U aHAJIN3 HA JIAHHUTE 33 HANpeabka Ha O0ydaeMuTe.
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THE INTEGRATION OF DIGITAL TECHNOLOGIES

IN SECONDARY SCIENCE EDUCATION

Abstract. The nature of modern science requires engagement with a wide
range of digital technologies, and this demand for digitalization extends to science
education as well. The aim of this study is to analyze Bulgarian science teachers’
digital competencies and practices in using digital tools, based on the DigCompEdu
framework, with particular attention to the areas of Teaching and Learning and
Assessment. A total of 31 science teachers participated in the study. Each teacher
participated in an online semi-structured interview, and one of their live lessons was
observed. The findings show a high level of integration of digital technologies for
visualization and support of the learning process, as well as for formative assessment.
At the same time, there is a clear need for more targeted use of technologies for
managing the learning process, fostering student collaboration, and analyzing
learner progress data. The most frequently used digital tools — videos, presentations,
simulations, and quizzes — are consistent with findings from international studies.

Keywords: digital technologies; science education; teachers’ digital competencies
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