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YBoa

AKTyanaHOCT

XXI Bek € BEeK, B KOHTO JOCTBIBT 10 MHTEPHET IMPOCTPAHCTBOTO € IO-
cBOOO/IeH, OTKOrato W naa € Owro. TexHomoruurTe H3KIIOYUTETHO OBpP30 ce
MpPEBPBILAT B HEM3MEHHA YacT OT BCEKUIHEBHUS HU )KUBOT M HAMHUPAT MPHUIIOKEHHE
B pemuma cepu. O6macTTa Ha 00pa3oBaHHETO HE MpPaBU M3KIIOYCHHE. bbp3nte
TEMITIOBE Ha pa3sBUTUC HA JUTUTATHUTE TCXHOJIOTHH BOAAT 10 HY)XKJaTa OT IPOMEHHU
B y4eOHMTE  mporpaMu, KOWTO  Ja  [O3BOJIIT  MHOATOTBSIHETO  HA
BHUCOKOKBAJIH(UIIMPAHU CHELUATUCTH.

Temarta 3a 6€30MacHO U3MOJI3BaHE HA MHTEPHET OT MOAPACTBAIIUTE € KIII0Y0Ba
B y4eOHHMTE NPOrpamMH MO KOMITIOTBPHO MOJIENIUpaHe, KOMITIOTEPHO MOJIEIUPAHe U
MH(OPMALIMOHHN TEXHOJOTMH M HH(OPMAMOHHU TexHoiorud. Ts e yact or
ChbBpEMEHHaTa JWIMTalHa Kyiarypa. ,HeoOXxomquMo e 1a ce JoCTHrHE [0
BB3NPUATUSTA Ha JAelara U OCh3HABAaHETO Ha 3HaYMMOCTTa Ha Temata. Jlenara
TpsiOBa Jia MO3HABAT OMIACHOCTUTE, KOMTO U IPO3ST, U3MOA3BANKY PA3IUYHH YCIYTH
B MHTEPHET, BKJIIOYUTEIHO EJIEKTPOHHA I10Ia ¥ COLMAIHK MpeXH. BaxxHo e na ce
(dhopmupat ymenus 3a uaeHTH(OUIMPAHE U TPENa3BaHe OT OIACHOCTUTE B HHTEPHET
npocrpanctBoro™. ([ypesa-TymapoBa & Mexanmxuiicka, 2018)

WznomsBaneTo Ha 00pa30BaTeIHU HIpU € OOemIaBall Mmoaxoa, OJaromapeHme
Ha cCIocOOHOCTTA Ha UTPHTE J1a 00yJaBaT M U3rPaXIaT He CaMO 3HAHUS, HO U BAKHU
YMCHUA — YMCHUA 3a pC€llIaBaHC Ha HpO6JTeMI/I, KOMYHHUKAIIMOHHNU YMCHHUA U YMCHHUA
3a pabora B exun (Darina Dicheva, 2015). Iuaxe (Piaget, 1970) orGensi3Ba, 4e
HUI'PUTE HE CaMO ImoMarat Ha YYCHUIUTE Aa pa3BUAT CBOUTEC TEXHUYCCKU YMCHUA, HO
M Jla Pa3BUAT CBOETO BBOOpakeHHe. BojeHH OT TOpen3I0KEeHOTO, BH3HHUKBA
BBIIPOCHT JAJIM U IO KaKbB HAUMH M3IIOJI3BAHETO Ha 00pa3oBaTeIH KOMIIOTHPHU
UTPpH B 00YUYCHHUETO Ille AOTPHHECE 32 pa3BUBAHE HA JUTHUTAIHU U MaTeMaTHYECKU
KOMIICTCHTHOCTH B YUCHHITUTE.

PasBuTHeTo Ha MaTeMaTHM4YECKHM KOMIIETEHTHOCTH € OT M3KIIOYUTEIHA
B)KHOCT OT XWJIAAOJIETUsI HacaM. Te HaMHupaT NPUIOKEHHE KAKTO B ©KEJIHEBHUETO,
Taka ¥ B penuna chepy oT KHUBOTA. TPaJUIIMOHHOTO 00yYeHHE M0 MaTeMaTHKa, B
MOBEYETO Cllyyad, C€ CBEXAa [0 3amaMeTsBaHe Ha (OPMYIH, TEOpPEeMH W
3aBHCHMOCTM M pellaBaHe Ha NPAKTUYECKH 3a/aud, IOSCHSBAIM JaJIeHU
MaTeMaTU4ecKu Mpoueaypyu. To3u Tl OOydeHHe BOAM 10 MpHIOOMBaHE Ha
OTIMYHU YMEHHs 3a INpEcMATaHEe, HO HE 1O YaK TOJIKOBA ,,CHIIHU YMEHHs 3a
KOHIIENTYaTHO pa30upaHe Ha MaTeMaTHIYEeCKUTE NMPOOJIeMU U camaTa MaTeMaTHKa ™.
(McGehee, 2021)

MareMaTuuecKuTe KOMIIETEHTHOCTHU urpasiaT BaKHa poJisi B pa3sBUTUCTO Ha
JIOTMYECKO MHUCIICHE, pPelllaBaHe Ha MpOoOJeMU U NpHIaraHe Ha 3HAHUS B PA3IMYHU
obmactu. Te ce chopmupar u pasBUBaT B mpolieca Ha 00y4YCHUE 0 MaTEMaTHKa,
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KOMITIOTBPHO MOJIEJIMpaHe W HMH(OPMAIMOHHM TEXHOJIOTHH, (HU3WKa W APYTH
MpeIMETH, KOMTO ca 4YacT OT TOYHUTE HAyKH. YUeHHIHTEe, oOydyaBamyd ce B
bbarapus, 3amouBaT HM3y4aBaHETO Ha MaTeMaTHKa OME OT IbPBH KIac, a
JCUCTBALIMTE JbP)KaBHM CTaHAAPTH M Y4eOHM IpoOrpamH perjiaMeHTHpaT
W3y4YaBaHUsI MaTepHal M YMEHHATA, KOMTO CIIElBA Ja CE€ HPUAOOHSIT C BCEKH
3aBbpluIeH kiac. (MUHUCTEPCTBO Ha 00Pa30BaHUETO U HAyKaTa)

IMapameTpu Ha u3CJIeABAHETO

[Mapamerpure Ha wu3cnensanero ca neduuupanu cbriacHo (Teopus u
METOZOJIOTHS Ha 00yUSHHUETO 10 eCTECTBEHN HayKu U MaTeMatika, 2002), (brmkkos,
JluriomMHaTa paboTa He € JIeCHa, HO ¢ KOMITIOThP M UHTEPHET ..., 2002) u (brxkos
& Kpaescku, 1995).

Tema Ha wusciaenBaHero: DopMupaHe Ha TUTHTATHH W MaTEMaTHYCCKH
KOMIICTCHTHOCTH Ype3 00pa30BaTEIHH KOMITIOThPHHU HIPH;

O0ekT HA M3caeIBAHETO: MaTeMaTUYeCKH U JUTUTATHH KOMIICTCHTHOCTH,
CBBbp3aHM ¢ 0e30MacHOCT B MHTEPHET W Ch3JaBaHE Ha ChAbpKaHHE B cpejia 3a
OmokoBo mporpamupane Ha ydenmid oT 5. kmac B CYHWYE ,Ceern Kimment
Oxpuncku®, binaroesrpan

Ipeamer Ha u3ciaeaBanero: OopMupaHe Ha MaTEMATHYCCKA W TUTHTAITHU
KOMIIeTeHTHOCTH Y yueHuu oT 5. kinac B CYUYE ,,Ceeru Knument Oxpuacku®,
Bnaroesrpan, upes u3non3Bane Ha 00pa30BaTEIHN KOMIIOTEPHU UTPH B YAaCOBE IO
KommroTepHO Moaenupane 1 HHQOPMAITMOHHA TEXHOJIOTHH

en

* Jla ce m3crmenBaT BB3MOXKHOCTH 3a (hOpMHpaHEe Ha MaTEeMaTHYECKd U
JUTUTAJIHU  KOMIICTCHTHOCTHU Yy Yy4Y€HHOHUTE OT 5. KJj1acC qpe3
00pa3oBaTeTHN KOMITIOTHPHHU UT'PH 110 TEMUTE 0E30IIaCHOCT B HHTEPHET
U Ch3/IaBaHE Ha ChIBPIKAaHUC B Cpe/ia 32 OJIOKOBO MPOrpaMHUpaHe.

3apaum:
1. [la ce Hampasu:
i.peruienT Ha aKTyajHa JUTEepaTypa Mo TemMaTa
il.agamu3  Ha MOHATHUATA  ,,KOMIIETCHTHOCTH W  ,,BUJIOBE
KOMITETEHTHOCTH

iii.mpoyuBaHe Ha W3CIICMBAHUSI, CBBP3AHH C HIPOBO-0a3UPAHOTO
o0y4YeHHE W BIUSHHETO MYy BBPXY (DOPMHpPAHETO HA IUTHTAIHU H
MaTeMaTHIEeCKH KOMIIETEHTHOCTH.

2. Jla ce cp3maze Mojen 3a MpuilaraHe Ha UTPOBO-0a3upaHo oOydeHHE 1O
KMUT, nacoueH KbM pa3BUTHE Ha AWTUTAIHA W MaTeMaTHYECKH
KOMIETEHTHOCTH, TIOJXO SN 32 IieJieBaTa rpyma (yU9eHHUIH OT 5. Ki1ac).

3. Jla ce anpoOupa pa3pabOTEHUAT MOJEN KaTo:

i.ce OIpeerIsIT eTannuTe Ha EMITMPUYHOTO U3CIIEABAHE
ii.ce mpoBe/e eMITUPHYHO M3CIICBAHE C U3MOJI3BaHE Ha Pa3pabOTeHUsI
MoJiel



iii.ce HAMpaBU CTATUCTUYECKU aHATIM3 HA PE3YJITATUTE OT EMITUPUIHOTO
H3CIIeBaHE.

Xunore3sa:

W3non3BaHeTo Ha 00pa30BaTeNHU KOMIIIOTBPHH HWIPpU B OOYYEHHETO MO
TEMUTE ,,be30maceH UHTEPHET U Ch3JaBaHe HAa JUTHTAIHO ChAbPKaHUE B Cpea 3a
61okoBo mporpamupane B yacoBetre mo KMUT B 5. kiac 1ie qoBesie 10 M0-BUCOKU
Y TpailHU AUTUTATHA M MaTeMaTHIeCKH KOMIIETEHTHOCTH

H3ciaenoBaTeicKu MeTOIM:

o O030p u aHaNM3 Ha JUTEpaTypa, CBbP3aHa C IpeIMEeTa Ha U3CIIeABaHEe

o  EmmupuuHO nemarornvecko u3cieaBaHe: KOHCTAaTHPAIo, (POPMUPAILO U
3aKJIFOUUTEIHO.

o Meroan 3a crOupaHe Ha EMIIMPUYEH MaTepHal: HaOIOAEHUE, TECTBAHE,
aHKeTa, NHTEPBIO.

o Cratuctndeckn MeTOAM 3a OO0paboTKa W aHAIM3 HA CMIMPHIHUIL
MaTepHall.

o ExcrneprHo oleHsBaHEe Ha pa3pabOTEHUTE 0OPa30BATENHU KOMITIOTEPHU
WUTpH 10 TEMara ,,be3onaceH UHTEpHET .

Eranu:

1. TlpoyuBane Ha akTyamHa JHTEpaTypa, CBbp3aHa C IIpeAMETa Ha
U3CIIe/IBaHeE.

2. PazpaborBane Ha cucreMa OT 33Jaydl M MIPH IO KOMIIIOTBPHO
MoJeNiMpaHe ¥ HH(GOPMAIMOHHM TEXHOJOTHMHM 32 pa3BUTHE Ha
MATCMAaTUYCCKU U AUTUTAJIHU KOMIICTCHTHOCTH.

3. IlpoBexmane Ha KOHCTaTHpall EKCIICPUMEHT 3a YCTAaHOBSBaHE Ha

JUTUTAITHU U MaTEMAaTUYCCKNU KOMIIETCHTHOCTH HAa YYCHUIIUTE B 5 KJjac:
» (Cep31aBaHe HAa WHCTPYMEHTApPUYM 3a YCTAHOBSBAaHE HHUBOTO Ha
JIUTUTATHU ¥ MATEMATHYSCKH KOMIICTEHTHOCTH
*  VYcTaHOBSBaHE Ha BXOJHO HHBO
»  OnpexeisiHe HA KCIICPUMEHTAHA U KOHTPOJIHA TpyTa
= Cratuctudecka oOpabOTKa W aHAIW3 Ha pPE3yNTaTHTE OT
KOHCTATUPAIIUS eKCIICPUMEHT.

4. ®opmupal eKCIIepUMEHT:

* EKcnepTHO OICHSBaHE Ha pa3paboTeHaTa CHCTEMa OT WIPH Ha
TeMa ,,be3onaceH UHTEpHET

*  OmpeznensHe Ha KPUTEPUH U MTOKA3ATENIH 3a JJOCTUTHATO HUBO Ha
JUTUTAJHU W MaTeMaTH4YeCKd KOMIIETEHTHOCTH, CBIJIACHO
yuyeOHWTE TIpOrpaMH MO  KOMIIIOTBPHO  MOJEIHMPAaHE H
MH(POPMAIIMOHHH TEXHOJIOTHH;

= JIpoBexxJaHe Ha EKCIEPUMEHTAIHO OOy4YeHHE C YYCHHUIH OT 5.
KJac MO0 KOMIIIOTBPHO MOJENIHpaHe W  HMH(OPMAIOHHU
TEXHOJIOTUH;



» [IpocnmensBaHe TMOCTH)KCHUATA HA YUYCHHIUTE B XOJa Ha

eKCIIEPUMEHTA.
5. 3akIroYuTeNeH eKCIICPUMEHT:

= HpOBepKa Ha MH3XOJHOTO HHUBO 3a IOCTUI'HATU [UTIUTAIHU H
MaTeMaTHIeCKH KOMIIETEHTHOCTH

*  AHKETHO MPOYYBaHE M MHTEPBIOTA 32 OTHOLICHUETO HA YUCHHUIIUTE
KBM IPUIAraHeTO Ha UTPOBO Oa3upaH MoJIeN Ha o0yUYeHHe.

CTpyKTYypa Ha TUCePTAIHOHHHUS TPYI

JlucepTannoHHUAT TPy € CTPYKTYpHpaH B CHOTBETCTBHE C IMOCTABEHHTE
3amaud. CBCTOM Ce€ OT YBOH, YETHPU TJIABH, 3aKJIIOYcHHe, Oubnuorpadus,
MIPUJIOKEHNS, CIIUCHIN Ha QUTYPH U TaOIUIIH.

B mwpBa rimaBa e pasriieaHa TEPMHHOJIOTHSTA, CBbp3aHA C H3CIICIABAHETO,
nmpeacrtaB€Ha € CbIIHOCTTa HA MATEMATUYCCKUTC U JTUTUTATHUTC KOMIICTCHTHOCTHU.
IIpencraBeH e nuTepaTypeH 0030p, CBBP3aH ChC 3HAUYCHUETO HA MOHATHUATA UTPa,
Cepuo3Ha Wrpa M WUrpoBH3anus. PasriegaHo € 3HAYEHHETO Ha M3IMOJI3BAHETO Ha
MEXIYTIPEIMETHA BPB3KH B 00ydeHHETO. [IpencraBeHu ca CBBP3aHU MPEIXOTHU
W3CIICIBAHMS.

B®B BTOpa riaBa e mpeacTaBeHo 00y9IeHHETO 10 KOMITIOTHPHO MOJISTUpaHe 1
MHPOPMAIIMOHHN TEXHOJIOTMHM B WUCTOPUYECKH IUTaH. HampaBeH e aHaim3 Ha
yueOHuTe nporpamu o KMUT u MmaTemaTrka 3a Ha4aJleH ¥ TPOrUMHA3UaJICH eTarl.
IIpeacraBen e cnuChbK Ha pealM3upaHWTe 3amaud B ydeOHummte mo KMUT,
pasBUBaAllld AUTUTAJIHU U MATECMATUYCCKU KOMIICTCHTHOCTHU, KaKTO M CIMCHK Ha
W3IIONI3BAHUTE MHTEPAKTUBHU TPIIOXKEHHS B 00o0mena Tema 2. UHTepHeT OT
ydyeOHaTa mporpama 3a 5. Kjac B €IeKTPOHHO YeTUMH YUeOHUIIH.

B Tpera rmaBa e mpemaioKeH MOIEN 3a pa3BUTHE Ha JUTHUTATHH U
MaTEeMAaTUYECKH KOMIIETCHTHOCTH, HACOYCH KbM U3IOJ3BaHE HA Pa3UYHU (PopMu
Ha WrpoBo-0a3upaHo oOyueHHe, MeToau 3a oOydeHHe, CUCTeMa OT 33/1a4d U
MEXKIYTIPEIMETHA BPB3KHA 10 TeMute ,,besomaceH wHTepHET U ,,KOMOIOTHpPHO
MojeTupane.

EmnupuaHoTO M3cienBaHe W aHANM3BT HA JAHHUTE OT HETO ca OIHCAHU B
YEeTBBHPTA TJIaBa.

B 3aximoueHneTo ce qUCKyTHpaT OCHOBHHU M3BOIH OT U3CIIEIBAHETO.

I'JIABA 1. JUTEPATYPEH OB30P U OCHOBEH NOHATHUEH
AITAPAT

1.1 KoMIeTeHTHOCT ¥ KOMINeTeHIMH

B mpaktukaTta decto ce 3a0ens3Bar 3aTpyTHCHHS B pa3TpaHUYaBaHETO Ha
MOHATHATA ,,KOMIIETEHTHOCT® U ,KOMIeTeHUuu . B HayuyHaTa JuTepaTypa
CBIECTBYBAT Pa3HOIIACHS KO€ Ha3BaHWE HAa TCPMHUHA € IMO-TIpaBWiIHO. B peamma
CTaTUHU CHINECTBYBA B3aMMHA 3aMEHICMOCT MEXIy JBETE, HO B CEMAaHTHKaTa UM
CBIIECTBYBAT pa3nnuus. Peauma aBTOpH pasriexnaT KOMIIETEHTHOCTTa KaTo II0-
001110 TIOHATHE, KOETO BKJIIOYBA B ceOe cu ompenerieHu kommeTeHnuu. (MBaHoBa,

Nnuea, & Tletpona, 2014)
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B aHrnmmiickns e3uK 9ecTo ce U3I0II3Ba €JHA U ChINa lyMa 3a JIBETE IIOHATHS —
competence (B peaku ciiy4ai, B pa3roBOpHaTa ped ce U3I0JI3Ba U competency).

Cnopen (Carretero Gomez , Vuorikari, & Punie, 2017), twmrtupanu 10
(MBanosa, Unuesa, & Ilerposa, 2014) B eBponelickara kKBann(pHKaluOHHA pamKa,
OTIPEZETAT KOMIIETEHTHOCTTA KaTO YMEHHE 32 M3IMI0JI3BaHE Ha 3HAHUS B PA3INIHU
CHTYyallH B JIMUECH, pabOTeH MK yueOeH KOHTeKcT. B pamkara, criocoOHOCTHTE ce
pasriexgar CopsAMO BB3MOXKHOCTTA 3a IPOSBSIBAHE HA OTFOBOPHOCT H
CaMOCTOSITETHOCT. BBB BpeMeTo, 3HaUE€HHETO HAa TEPMHMHBT CE€ pa3MHBa, MOpaan
YECTOTO My U3I0JI3BaHEe KaTO CHHOHHUM Ha ,,KOMIIETEHTHOCT, HO 0€3 Jia ce I0Co4Ba
3HAYCHHME Ha TepPMHHA. TOBa BOAM IO YCEUIaHETO, Y€ JBaTa TEPMUHA MOTaT /1a ce
BB3MpHeMaT kato B3aumHuo 3amensiemu. (\WWong, 2020), (Uasaaposa-Koctosa, 2022)

YacT ot paznu4HuTE AePUHUINN 32 KOMIIETEHIINS ca:

e  AwmepuxaHckusaT ncuxojor JleiiBun MakKnunana Hamara TepMHHA KaTo
croco0 3a mpeAcKa3BaHe MPEICTaBsIHETO NP W3BbpLIBaHe Ha 3anava. (\WWong,
2020) (McClelland, 1973)

e Kiemn omnpenensi KOMIETEHLUSATa Karo ONpenessiiia 4epTa OT YOBEMIKHS
XapakTep, KOSTO /aBa OTPaKCHHE B KAUECTBEHOTO PEaM3MpaHE Ha 3a/adH.
(Klemp, 1980) (Chouhan & Srivastava, 2014)

e Astopute (Spencer & Spencer, 1993) omucBaT KOMIETSHIUATA KATO YMEHHS
U CIIOCOOHOCTH, KOMTO C€ IPUI00MBAT upe3 paboTa, yUeHUE WIN B KHBOTA.
[ToHsATHETO KOMIIETEHTHOCT IPOM3JIM3a OT JIATMHCKM €3MK (JlaT. competere,

CHOTBETCTBUE, ITOIX0KIAHE; OT aHIIMHCKH €3MK — competence ce IpeBexia KaTo
,,CIIOCOOHOCT, Tap6a’).

AHanoruyHo Ha JeUHULIUATA HA ITOHATHETO ,,KOMIIETCHIUS, ChIECTBYBAT
pa3nuyHu JeUHUINH HA TTIOHATHETO ,, KOMIIETeHTHOCT . YacT oT TaX ca:

e Hum (Niss, 2002) nebunHHpa KOMIIETCHTHOCTTa KAaTO NPUTEXKAHHE HA
KOMITETEHIUA B cepa OT JIMIHUS, TPO()ECHOHAIHUS MM COLUAIHNS KHUBOT,
KOSITO TpsiOBa Jla Ce pa3BUE€ M YCHBBPIICHCTBA B OCHOBHUTE aclEeKTH Ha
nazeHara o0JacT.

e KoMmereHTHOCTTa ce pas[iexia Karo ,,JI0AXOJ, BKIIOYBAL] 3HAHMI,
OTHOILCHUSI M IOBEICHUs, MPOLUCIYPHH M KOTHUTUBHU ymenus™. (Brett,
Mompoint-Gaillard, & Salema, 2009) (Hasmaposa-Kocrosa, 2022)

B oOpazoBareneH acmekT, KOMIIETEHTHOCTTa MOXKE Ja C€ PasriIexiIa Karo
CIOCOOHOCTTA J1a ce M3I0JI3BAT 3HAHMSI, yMEHHS M HarJlacH B Pa3InYHU CUTYalluH C
00pa3oBaTeeH XapaKkTep, KaTo JINIHOTO M COLMATIHOTO Pa3BUTHE CHINO Ca CBBP3aHU
W OKa3BaT BIMsHHE. MoOXKe Jla ce OTHAcs 10 pa3iiMyHH 00JIaCTH, B TOBA YHUCIIO
€3MKOBa, MAaTeMaTH4ecKa, IWTWTallHa, KyITypHa M Jp., a OLEHABAaHETO Cce
OCBILECTBSIBA Ype3 peIulia METOJH — TECTOBE, IPOEKTH, BUKTOPUHH H JIp.
(MunucTepcTBO Ha 00pa3oBanueTo U Haykara, 2019) (Bacunesa, H.1.) (MHCTHTYT
3a 4OBemKH pecypc, 2022)



1.2. IururaaHu KOMIIETEeHTHOCTH

Yact or 8-Te KIOYOBHM KOMIIETEHTHOCTH 34 YUYCHE MPpE3 Heiard KHUBOT Ca
»[TA(QPOBH/IUTUTATTHA  KOMIIETEHTHOCTU . JINTUTaTHNTE KOMIIETEHTHOCTH ca
KJIFOYOBH 32 Pa3BUTHETO M JOOPO peaju3upaHe B )KUBOTA.

B wucropuyecku 1miiaH, TEPMUHBT , JUTHTATHA KOMIIETEHTHOCTH €
NpPE/ALIeCTBaH OT ,,JUTUTAIHA IPaMOTHOCT , BbBeJIeH 3a IbpBH 11T OT [Ton ['uictsp
npe3 1997 roauna B kHurara ,,Jlururansa rpamorsoct. (Falloon, 2020)

JlurutanHuTe KOMIIETEHTHOCTH OMBAT Je()UHHpAaHU KaTO CBBKYIMHOCT OT
YME€HUA a CC U3MOJI3BAT TEXHOJOTUHN, C LEJT ONITUMU3SUPAHE U aBTOMATU3HUPAHC Ha
©XEeIHEBHHUS KUBOT. BHenpsiBaHeTo nM TpsiOBa 1a ObJie yBEPEHO U OTTOBOPHO C LIEl
pabota, 3a6aBnenue u o6yuenue. (Zhao, Llorente, & Gomez, 2021)

IIpe3 2018 roguna EBponeiickara KOMUCHS U31aBa HOBA BEPCHS, JOIIbIHEHUE
kbM Digital competences framework 2.0 — Pamka 3a AuTHTaIHA KOMIIETEHTHOCTH 32
TpaXkJIaHu ¢ 8 HUBa Ha BlIaieeHe u npumepH 3a yrmorpeda (DigComp 2.1: The Digital
Competence Framework for Citizens with eight proficiency levels and examples of
use). (Casoga, 2018)

1.3. MaremaTH4eCKH KOMIIETEHTHOCTH

MareMaTuuecKuTe KOMIIETEHTHOCTHU urpasiaT BaXHa poJisd B pa3sBUTUCTO Ha
JIOTHYIECKO MHUCIICHE, PEIIaBaHe Ha MPOOJeMHU U NpHIaraHe Ha 3HaHUS B PA3IMYHA
obsactu. MuHHCTEpCTBO Ha 00pa30BaHUETO U HayKa Je(HUHUpA MaTeMaTniecKara
KOMITETEHTHOCT, KaTO KOMIIETEHTHOCT, KOATO BKJIOYBA ITO3HABAHE HA YHCIIATa,
MEpPKUTE€ W CTPYKTYpHTE Ha OCHOBHHUTE MIEHCTBHS W OCHOBHHMTE HA4YMHH Ha
M3pas3sBaHe W apryMeHTHpaHe, NPUApPYKaBaHa OT YMEHHUSA 3a MaTEMaTU4YeCKO
pa3ceXIeHHE W 3a TIpHjaraHeé Ha OCHOBHUTE MAaTeMaTHYeCKH TIPHHIWIHN U
nmpoueaypu. B JOMBJIHCHUE, MaTCMaTHUCCKaTa KOMIIETCHTHOCT U3UCKBAa OTKPUBAHEC
Ha TPUYMHNTE W OLEHSIBaHE Ha TAXHATAa BAIWAHOCT, KAKTO M OTBOPEHOCT KbM
KpeaTMBHOCT M wuHoBanmu. (MHHHUCTEPCTBO Ha 00pa3oBaHMETO M HayKaTa),
(ITerpoma, 2021)

B ,KommereHTHOCTHTE U peQEepeHTHHTE paMKU', MaTeMaTHYECKUTE
KOMIIETEHTHOCTH C€ OIPEEIIST KaTo CIOCOOHOCTTA 3a Pa3BUTHE U NPWIOKECHUE Ha
MaTeMaTH4ecKO MHUCIICHE NIPH pellaBaHe Ha pa3HOOOpasHM NMPOOJIEMHU B CUTYalMU
OT CXKCIHCBHUA XKUBOT, 3a HU3IOJI3BAHC HA MAaTCMAaTH4YCCKHM HAYWMHW Ha MUCJIICHC H
npencraBsHe (popMynu, MoIend, KOHIENINH, rpaduku u quarpamu) (MOH).

W3rpakaaHeTo u pa3BUBaHETO HA MaTEMaTHUECKH KOMIIETEHTHOCTH € CIIOXKEH
U IBJIBI MHOTOKOMITOHEHTEH NPOIIEC. Y MEHHMATAa MOTaT 1a ObJaT N3rpajicHn KakTo
B PEIOBHUTE YacoBE [0 MAaTEeMaTHKa, Taka M B YAaCOBETE IO JPYTH MPEIMETH KaTo
KOMIIOTBPHO MOZeNpaHe, pu3nKa, XUMHS 1 Jp.

B Mathematical competencies and the learning of mathematics: The Danis
KOM project, (Niss, 2002) Humr ornucBa MaTeMaTHYECKUTE KOMIIETEHIIUH KaTo
CIIOKEH TIPOIeC, B KOHTO Yy4YacTBaT M3MEPUMH YMEHHUs, KOWTO Hapuda
KoMIteTeHIuy. JlombiBa, 4e MaTeMaTHYecKUTEe KOMIIETEHTHOCTH MOXKe aa Objar
JepuHMpaHn W Karto crmocoOHOCTTa fAa ce pa3dupa, TpeneHsBa W HW3IOJI3BA
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MaTeMaTHKa B pa3IndeH BTPELIHO U BHHITHO MaTeMaTHUECKH KOHTEKCT, KaKTO U B
CHUTYalliH, B KOUTO MaTeMaTHKaTa Urpae BaxkHa pois. Toll pasrpaHnyaBa 8§ OCHOBHH
KOTHUTHUBHH MaTeMaTH4YeCKH yMeEHUs, nepuHupaHd B ase rpynu. (Giovannina
Albano, 2014)

B medbmHNnmuTe Ha MUHHCTEPCTBOTO Ha 00pa3oBaHMETO M HaykaTta, Hum,
JIUTHBD M KOJIEKTHB, MaTeMaTHYeCKUTE KOMIIETEHTHOCTH C€ pasriieXJaaT B
KOHTEKCTa Ha TOYHHTE HayKH, okaTto B EBporeiickara paMka 3a M3rpaxgaHe Ha
OCHOBHHM KOMIICTEHTHOCTH 3a Y4€HE Tpe3 LM KUBOT B €BPOINCHCKUTE YUMINILA
ce pasriex/ia KaTo yMeHue, KOeTo MoXe Jja Objie IPUIaraHo B exXeJHeBHeTo. BbB
BCHYKH M30POCHU JC(UHHUINHK 32 MATEMAaTHYCCKH KOMIICTCHTHOCTH HE MPUCHCTBA
nymara ,,pazoupane”. EnHa oT BB3MOXKHUTE NPUYMHM 3a TOBa € (PakThT, e
TEPMHUHBT ,,pa30upaHe’ € BCEOOXBATEeH U TPY/ICH 3a TOYHO JehUHHIPAHE.

1.4. Urpa

[Muaxke orOessi3Ba, Y€ WIPHUTE IOMAaraT HA YYCHHI[MTE a Pa3BUAT CBOHTE
TEXHUYECKH YMEHHs, HO W Ja pasBHAT CBOETO BhoOpaxenue. OCBEH TOBa
CTUMYJIUPAT YICHUIUTE Ja B3UMAT aKTHBHA POJIS B YUIEOHUSI IIPOLIEC, KOETO OT CBOSI
CTpaHa MOJCHJIBA AaKTHBHOTO YY€HE, EKCIEPUMEHTAIHOTO YYEHE, KaKTo |
npobiaemuo Gasupanoro obyuenue. (Piaget, 1970) IIpoyusanust (Groff, McCall,
Darvasi, & Gilbert, 2016) (Romine, 2004) (Taratori & Kougiourouki, 2011) (
Papadakis, 2018), mampaBeHu 1Mo Temara MOCOYBAT, Y€ H3IOJI3BAHETO HA MIPU U
UTPOBY €IIEMEHTH 110 BpeMe Ha y4eGHH 3aHsTHsI [IOBUIABA [I03UTUBHATA aTMOC(epa
B KJ1aca U MEXKIYy CbYUYCHUIINTE.

B nHayunara nuteparypa ce OTKpOSBAaT MHOTO M Pa3invHu Ae)MHHLII 32 TOBA
KaKBO IIpeJICTaBIsiBa Urpara. YacTt or Tsx ca pasrienanu ot Epuk bspHe B ,,Urpure,
kouTo urpas xopara““ (Epuk bepn, 2022) u Munreror (Miltenoff)

B nebunuiumure ce 3abensi3BaT CXOJHU YepPTH. 3HAUMTEIHA YacT OT TSX
Ch3/1aBaT BPb3Ka MEXKJIy UIPa U J00POBOJIHA JIEHHOCT, KOETO BOJIHU 10 3a0aBJICHUE U
YIOBOJICTBHE, BKJIIOUBALIO IPABUIIA. PazIMuHOTO NPUIIOKEHUE HA HTPUTE, HATIAra U
BBBCKJIAHETO HA PA3JIMYHU TCPMHUHHU CBIVIACHO TAXHOTO MPCIHA3SHAYCHUEC U CTCIICH
Ha M3I0J13BaHE.

1.5. Cepuo3Hu u 00pa3oBaTeJTHU UTPHU

UrpuTe, KOUTO ca Ch3AaICHU C [T, Pa3JINYHA OT 3a0aBJicHUE, OUBAT HAPUUAHHI
,»CEPHO3HU UTpH‘.

Ipe3 1970 r. Kitapk AOT 3a TbpBY BT U3NOI3BA TEPMUHBT ,,CEPUO3HH UTPH .
3a AOT, cepHO3HHTE UTPH HE CE U3IOJ3BAT C IeN 3a0aBJCHUE, a UMAT ,,M3PUIHO
3asBeHA M BHUMaTenHo oomucieHa nen’ . (Tepsuera, ['omes, & Craspes, 2017)

3u1a ONUCBa CEPUO3HUTE UTPU KaTO MHTEIEKTYaIHO ChbCTE€3aHUE, HUIPaHO C
KOMITIOTBD, CITa3Ballki KOHKPETHHW MpaBwia. EneMeHTHT Ha 3a0aBiieHHE BOIU 1O
»---YIIPaBICHHEe Ha (UPMEHO OOy4eHHe, oOpa3oBaHHWE, 3JpaBeoma3BaHe ...°
(Michael, 2005), riurupano o (Tep3uesa, I'oses, & Craspes, 2017).

,,O0pa3oBaTeIHUTE KOMOIOTHPHH WTPH Ca UTPH, KOWTO Ca HACOYCHH KBM
KOHKPETHO yUeOHO ChIIbpKaHUE, pelllaBaHe Ha TUAAKTHUECKU 3aJaUH — UTPACIIIHST
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Jla YCBOM HOBHW 3HAHHWS, YMEHHS, NIPOBEPKa, OLEHKA, KaKTO M 3aTBBPKAaBaHE HA
3HaHUS U YMEHHs, M3IOJA3BAMKM KOMIIOTHD. IlpuTexkaBaT XapakTepUCTHUKUTE U
eJIeMEHTHTE Ha KOMITIOThbpHUTE UTpH. Mrpute ca ch3gajgeHu ¢ oOpa3oBaTeHa med,
HO B CBIIIOTO BPEME 3ara3Bar CBos ,,3a0aBeH xapakrep.  (ypesa & Kacesa, 2011)
Mosxkem na pasrnexxname OKUY kaTo MoAMHOKECTBO Ha CEPHO3HUTE HIPH.

1.6. MrpoBu3anus

Pasriexmaiiku TepMUHOJIOTHSITA, HECBMHEHO, Bh3HHUKBA BHITPOCHT JTAJTH BCSIKA
AKTHBHOCT, KOSITO MMa 3a0aBeH XapakrTep, NPUMECeH ¢ 00pa3oBaTeNHU LENU U
ChpEBHOBaHHE € oOpa3oBareiHa Wrpa/mrpa. V3mon3BaHeTo Ha UTPOBU €JIEMEHTH
(MexaHWKH) B pa3jIM4yHU aclieKTH U cdepu (0Opa3zoBaHue, ICUXOJIOTH, OU3HEC U
IIp.), KOUTO MMAT 3a IeJT 1a MOTHBHUPAT U 3aIbp>KaT BHUMAHUETO Ha OTPeOUTES,
Haif-00110, ce Hapuya WTPOBU3alMs M BOJM JIO TOBHUIIABAHE HA MOTHBALMATA U
NPUSATHYU NPEXKUBABaHUs. B roysiMa 4acT ot onpeesieHusTa ce cpelia TeopHsTa, 4e
»9pe3 HIPOBH3ALMATA C€ IIOBHMIIABa MOTHBALMATA/Ch3/laBa I10-BHIHYBAIIN
MpeXHUBSBaHUA, KakTO M ,UIPOBHM3alMATa pemaBa mpobOnemMu”. TepMHUHBT
MIPOU3JIM3a OT aHTIIMICKaTa ayma ,,gamification” u HIMa TO4YeH OBATAPCKU aHAJIOT.
B mamara nurteparypa ,,... C¢ H3MOJ3BAT HEOJOTHU3MHUTE ,TeHMHUpHUKANUL" U
Larpopm3amus,,. (CrosHOBa, Tymaposa, & Camapmxues, 2018)

1.7. UrpoBu3anus B 00pa3oBaHUETO

Urpopuzanmsira e KOHIEMIHS, KOSTO MOXKe ja ObJic BHEAPEHA BBB BCIKa €IHA
cdepa OT YOBEIIKHUSI KUBOT, IPEBPBIIANKH OOMKHOBECHUTE 3312491 HJIH TIPOOIEeMU B
He3aOpaBUMH eMmouuy. EnHa OT OCHOBHHMTE NPHYMHHU, MIPOBU3aLMATAa Ja Oble
TOJKOBAa W3MOJ3BaHA € HEHHaTa MOTHBHpAIlAa M aHr&XHpala ChIIHOCT,
KOMOMHHpaHa C NPHUATHU IpexuBsBaHus. CpaeiictBa 3a pa3BHBaHETO U
MOBHIIIABAHETO HUBOTO HA KPEATUBHOCT, JIOTHYECKO MHCIICHE M aHTKHPAHOCT Ha
MOTpeOUTETHTE.

WznomsBanero Ha urpoBm3anus (gamification) moMara 3a OTKIFOUBAHETO Ha
TAJaHTH ¥ BB3MOXHOCTH, KaKTO M MHTEPECH KbM JajaeHa cdepa. Be3MOXKHO e,
KOHIICTIIIMATA 32 HTPOBHU3AIIMS J1a IOMOTHE B HAMHPAHETO Ha OanaHca, a Iopu U 1a
Ce OKa)Xe OCHOBEH pecypc 3a MMOBHUINIaBaHEe MOTHBALIMSITA, HHTEpECa U 3HAHUATA Ha
obyuaemure. Xyanr u Coman nepunupar ner crbiuku (Wendy Hsin-Yuan Huang
and Dilip Soman, 2013), upe3 KOUTO Ja ce OChIIEeCTBH e(eKTUBHA UTPOBU3ALIUS B
y4eOHHUS IpoIiec.

W3non3BaHeTo Ha UTPOBU3ALHS B 00Pa30BaAHUETO € MIPOLEC, YHHTO Pe3yJITar e
BB3MOXKHO JIa BapUpa B 3aBUCHMOCT OT YYCHHIIHTE, IIPH KOUTO CE MpHIara.

1.8. CBbp3aHu NpeaxoaHU H3CIeABAHUSA

Temara 3a pa3BUBaHC Ha IWTUTAIHH W MATEMATHYSCKH KOMIECTCHTHOCTH B
Pa3IMYHU acleKTH M Ype3 Pa3iMyHH ITOIXOIM € 3acerHatra B IIPOYYBAHHUATA Ha
Pa3IMYHU OBJITApCKH U UY)KACCTPAHHU aBTOPH. ABTOPHUTE PasriICKAAT Pa3BUTHETO
Ha KOHKPETHH MaTeMaTHYeCKU WIM IUTHTAJIHU yMEHHUS, 4pe3 MH(POPMAMOHHH
TeXHONOruu U uHpopmaTruka. Hanpumep B aucepraunonnute Tpynose: (Kacesa,
2015) pasriexaa BB3MOKHOCTHTE 3a PA3BHTHE HA AITOPUTMHYHH YMCHHS Ha
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YUCHHIIUTE OT 2. KJac 4pe3 HH(POPMAIMOHHH TexHoioruy; B paborata (AHrenos,
2018) ce mpoyuBa MpHJIAraHeTO HAa KOMIIETEHTHOCTEH MOJEN 3a Pa3BHTHE Ha
M3YUCITUTETHOTO MuCIeHe Ha ydeHunmre; B (Tabakosa-Komcamosa, 2018) ce
aHaiau3upa (GOPMUPAHETO HAa AITOPUTMUYHO MHUCIECHE Y YUCHHIUTE B HAYAIIHOTO
YYWINIIE W [NPOrMMHa3WATa upe3 oO0ydeHHeTo 1o HHPOpPMAaTHKa W
nHpopMannoHHN TexHonoruu; B paborara (Crosnosa, 2018) e pasrienano
MIPUJIOKEHUETO Ha MH()OPMAIMOHHNTE TEXHOJIOTHU B O0Y4EHHETO 10 MaTeMaTHKa
B THMHAa31aJllHa CTETCH Ha CPETHOTO YUMIIHIIE.

Yecto ce HaOiO#aBaT ICHUXOJIOTHYECKH W 00pa3oBaTENHM 3aTPYAHEHHS B
YUCHHIIUTE, IPEMUHABAHKH OT Ha4YaJeH B IPOrMMHa3NajeH eTarl. [IpuananTe Morat
Ja ObIaT MOpOJIeHHM OT paboTara C MO-TOJSIM HAa0Op OT YYHTENHW, Pa3IHMYHUTE
W3UCKBAHUS W METOJM Ha IIPENojaBaHe, KOUTO UMaT Te; IOBATa HA HOBU Y4eOHHU
JWICIIUITJIMHY; TIOBHIIEHUsT 00eM ydueOeH MaTepuall; CMsHa Ha YYMINIIE U JIOPH
HaBIIM3aHE B My0epTeT, KAaKTO ¥ APYTH MHIAWBUAYATHN WM TPYHOBH (hakTOpH.

B oOyueHumero 1O MaremMarnka U KOMIIIOTBPHO MOJENIHUpPaHE H
napopmanuonnu texHojmoruu (KMUT) B 5. kmac chplmio € BB3MOXKHO Ja ce
HaOJI01aBa IEMOTHBAIMS W 3aTPYAHCHHMS, TMOPOACHH OT MOsABaTa Ha MO-00EMeH
yuebeH Marepuan W J1p. M3mon3BaHero Ha WrpoBu3amuss W 00pa3oBaTEIHU
KOMITIOTBPHU UT'PU BJIMSIC TTOJIOKHUTEITHO BbPXY HHBOTO Ha 3aMHTEPECOBAHOCT Ha
YYEHHIUTE M Morar jaa ObJaT yCHEeImIHO BHEAPEHU 3a CHpaBsSHE C OIMCAHUTE
3aTpyAHEHUs B 5. KJlac.

H3BoaM KbM MbpBAa rjiaBa

TeopernynusT amapar € ao0pe pa3paboTeH, MOpaadl MpPUIIaraHeTo My B
pa3nuaHu 00pa30BaTENHN CTENECHH, HO MPE BCHYKO B HAYaJIEH eTal Ha o0ydeHHe
B (Kacesa, 2015). Hanuue ca 100py NpakTHKY U aHAJIHM3H 32 U3II0JI3BaHE Ha UTPOBO-
6asupano obOydeHue. 3a Hy)KAUTe HA 00YYCHHETO Ha IeieBara rpyna (yYeHHIn OT
5. knac, msyvaBauim KMUT) B obmactra Ha wuscnensanero (Popmupane Ha
JUTHTATHA ¥ MaTEMaTHIeCKH KOMIIETEHTHOCTH Upe3 00pa30BaTeTHH KOMIIOTbPHA
UrpH) He 0s1Xa OTKPUTH pa3paboTKH.

JIuruTanHuTe TEXHOJIOTUH Ca HEM3MEHHA 4acT OT €KEAHEBHETO Ha Xopara B
qHemHO BpeMe. OT KIIIOYOBO 3HAUCHHWE B JKMBOTA € Pa3BUTHETO HA YMEHHS 3a
MMpaBUJIHO M OITHUMAJIHO H3MOJ3BAHC Ha AUIMTAIHU yCTpOﬁCTBa. I[I/IFI/ITaJ'[HI/I
KOMITETEHTHOCTH (CBHBKYIHOCT OT YMEHHUS Jla CE W3IOJI3BAT TEXHOJOTHH, C IEN
ONTHUMHU3UpPAaHE M aBTOMAaTH3WpaHE Ha EXKEJHEBHHS J>KUBOT) M MaTeMaTHYECKH
KOMITETEHTHOCTH (pa30upaHe M M3IOJI3BaHE MaTeMaTuka B Pa3iIWdeH KOHTEKCT U
CUTyallUl OT pEaJHUsl JKUBOT) C€ H3rpaKAaT KaKTO KOHTPOJIHMPAHO B ydeOHO
3aBeZIeHHE, Taka U HEKOHTPOJIMPAaHO — B exXeJHeBueTo. HuBoTO Ha BlajgeeHe Ha
KOMITETEHIIMA MOXKe Jja Ob/ie IIOBHIICHO:

e B xoma Ha yueOHUs mpouec, 6€3 U3M0I3BaHE Ha JOMBIHUTEIHN METOAN;
e Upes pemraBaHe Ha 33/1a4¥ C IPAKTUIECKa HACOUEHOCT;

e  Upes peasimzupane Ha MEXIYIIPEAMETHU BPB3KH;

e  Upes u3non3BaHe Ha UTPOBO-0a3upaHO 0OyUYCHUE.
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I'/TABA II. OBYYEHHUETO IO MATEMATHUKA, KOMIIIOTBPHO
MOJAEJUPAHE U KOMIIIOTBPHO MOJAEJIMPAHE U
NHPOPMAIIMOHHHU TEXHOJIOT AN
1.1. O0y4eHneTo N0 KOMIIOTBPHO MOJeTPaHe U KOMIIIOTHPHO

MoJeaupaHe H MHPOPMALMOHHO TeXHOJIOTMH B HCTOPHYECKH
nJIa”H

B Bboarapust npe3 60-Te roguHN Ha MUHAJIHS BEK 3a IBPBH ITBT CE BBBEXKIAT
npeamerute llporpamupane” u ,YucneHu Metogu“ B Taka HapedEHUTE
,,MaTEMaTHYECKH TTapasIeIKu .

Ipe3 1979r., mon prroBoxacTBOTO Ha akaa. bi. Cennos, [Ipobnemuara rpyma
mo obpazosanue (I[1I'O) kbM bwirapcka akagemus Ha HAYKUTE aBa HA4aJOTO Ha
eKCIepUMEHTATHO o0ydeHue no naHdopmaTika. [IpoBexxaa ce B 27 yunmnmiia u ce
ochblIIecTBsIBa upe3 u3ydaBane Ha e3uka JIOI'O (lypesa - Tynaposa, 2003).

[Ipe3 yuebnaTa 1986-1987 romuna, (I'spos, 2000) (dypesa - Tymaposa, 2003)
yuenniure or X M XI Kimac 3a mBpBH IIBT 3all0¥BaT Ja HM3y4aBaT ydeOHara
muciuiuiea ,,THbopMaTuka™ ¢ XopapuyMm OT 2 y4eOHM 4aca, KOETO MPEBPHINa
Benrapust B exaHa OT IBpPBUTE CTPAaHW, BBBENM Y4eOHUsS mpeaMeT. I[IbpBusT
HHGPOPMAIMOHHO-U3YUCITUTEIICH IICHTHD B CPEHO YUMIIHIIE, Ce OTKpHBa mmpe3 1983
rogmHa B Maremarnyecka rumHasus ,,Axkanemuk Kupm Iomos®, rp. [TnmoBaus.

CrneaBaiara mno-coliecTBeHa npomsia e npe3 1994 ronuna. Yuenuuure ot 9.
u 10. kjac 3amoyBaT W3ydaBaHETO Ha HOB ydeOeH mpenmer — ,,VIHGopMannoHHN
texHosoruu“ (UT). Ensa mpe3 2006 roauHa ce BBbBEXAAa U 3a YUYEHULIUTE OT
nporumHasuaien eran (5.-7. Kiac), KaTo 3a IedTa € ch3aaaeHa HaruonanHa
cTparerusi 3a BbBeXKAaHe Ha MHQOpMannOHHM M KOMYHHKALMOHHH TEXHOJIOTHH
(UKT) B Ownrapckure yuwiuina. B mbpBaTa yuyeOHa ronvHa Ha W3y4yaBaHe Ha
MH()OPMAMOHHN TEXHOJIOTUH, YUYCHHIUTE Ca N3y4YaBaldH 3 WM 4 OT clemHHuTe 8
mojyna (tTunoBu yueOHu mporpamu) (dypesa - Tymaposa, 2003): OnepauuoHHA
CHCTEMH ¢ TeKCTOB uHTepdetic; TexcroodpadboTka; Enexrporan tabmumm; basu ot
nanHyu; KommioTepHa rpaduka (nmpoextupane); MHGOPMAMOHHN TEXHOJIOTHH 3a
MaTeMaTH4eCKH W3CienBaHus;, | padudeH moTpeOHUTencKu uHTepdeiic MS
WINDOWS,; “Unteprer 3a HaunHaemu ™ u “HHTEpHET 3a HanpeqHAIH .

IIpe3 yuebnarta 2018-2019 roamnHa 3a OBPBU IBT CE€ BBBEXKAA NMPEIMETHT
,,KOMITFOTBpHO MOJIeTupaHe’’ 32 YYCHHUIIUTE OT 3. ¥ 4. KJIac ¢ XOpapuyM OT €IIH Jac
cenmMuuHO (OasupaHo Ha BbeBeAeHus mnpe3 2016 rogmHa — 3akoH 3a
MPEIyIHINIIHOTO ¥ YIWIHITHOTO obpa3oBanue (3[1YO)). B yuebnara mporpama ca
3aJI0)KeHH 0a3MCHHU KOMIIETEHTHOCTH 3a JIMTUTAHU YCTpOicTBa, Oe3omacHa padora
C MHTEpHeT, IpeJCcTaBsiHe Ha MH(POpPMAIMI B IUTUTAIHH YCTPOHCTBAa M padora c
nH(opManus, KakTo ¥ BU3yaiaHo nporpamupane (Scratch, Mblock. Kodu u ap.).

Ot yuebmara 2021-2022 romuHa IOETAlHO C€ BBBEXIA MNPEIMETHT
»KOMIIOTBPHO MoOzenupaHe W MH(OPMAIMOHHM TEXHOJOTHH 32 YYEHHIHUTE B
MPOTMMHA3UaJIeH €Tall C XOpapuyM OT €MH 4ac U 1nojioBuHa. [IpeaMersT ciezpa ia
ObIe ecTecTBEHO mponbbkeHne Ha ,KommioTepHO Monmenupane. Ilpu Taka
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Ch3JaJIeHNs TUIaH 32 BBBEXJAaHE Ha TpenMera, g0 ydeOHara 2023-2024 romuna
BCHYKM YYEHHIM OT TMPOrMMHA3MaleH eTanm Iie u3ydaBaT ,,KoMIIOTHpHO
MoJelupaHe 1 NHOOPMAITMOHHN TEXHOJIOTHH.

C Taka peanuszupaHuTe MPOMEHH, CE Ch3/aBa JIOTHUECKU IJIABEH IIPEXOX U
HaJrpakJaHe Ha KOMIIETEHTHOCTUTE Ha YUEHHIUTE OT 3. 10 7. Kiac B cepara Ha
KOMITIOTBPHOTO ~ Mojzieniupane (mporpamupane). EQUHCTBEHO yueHHUUTE B
Mapaneinky ¢ NpoHUINpaHo 0O0ydeHHE C MHTCH3MBHO M3y4YaBaHE Ha Uy €3UK C
npodun ,,Marematnyeckn®, ,,CodTyepHu u xapayepHu Hayku“, ,,JIkoHOMHUYECKO
pazButue” i ,JIpupoanu Hayku“ cbriacio Hapenda Ne5 (LIIOO-MOH, 2015)
MoraT Aa NpoAbIDKAT Ja pa3BHBAT CBOMTE KOMIIETEHTHOCTH 10 IPOTPaMUPAHE B
YUUIIHILIE.

2.2. Y4eOHHM mporpamMu no KOMIIOTHPHO MO/eITNPaHe, KOMIIOTHPHO

Mo/JeMpaHe 1 THGOPMAUHOHHY TEXHOJOTHH

B yueOHMTE IporpaMu 3a BCEKH €IIMH OT KIIACOBETE Ca OIMCaHU ChOTBETHUTE
JIUTUTAITHU KOMIETEHTHOCTH KaTO OYaKBaHHU PE3yJTaTH OT O0yUEHHUETO. Y YSHHUIIUTE
0T 3. KJ1ac 3amoYBar cBOETO oOydyeHue Mo ,,KOMIIOTBpHO MopaenupaHe™ ¢ TEeMH,
CBBP3aHHU C paboTa C JUIUTATHA YCTPONCTBA — BKIIIOYBAaHE W M3KIIOUBaHe. Temure,
MOZIIOMAraiiy MaTeMaTHIecKo W aJrOPUTMHYHO MHCIICHE ca 3aJI0KEHU B Kpas Ha
mbpBu cpok. (MOH, 2018) PaboTra ¢ mpoMeHIMBH M Pa3KIOHEH AJITOPUTHM cCe
BBbBEX[a B 4. KJIac, KaTo ce HaArpakJaT U KOMIETeHTHOCTHTE 3a Oe3omacHa paboTa
B uHTepHET npoctpancTtBoto (MOH, 2018). O0y4enuero 3a paboTa BB BU3yalHa
cpesa 3a mporpamMHpaHe NMpojAbJDKaBa W B 5. KJac, KOraro YYCHHUIUTE YCBOSBAT
KOMITETEHTHOCTH 3a IIOCTPOSIBAHE HA AITOPUTBM 32 aHUMHpPAHE, H3MOI3BAWKH
cobctBenu Osokose. (MOH, 2020) CkpunTOB TEKCTOB €3WK 3a MPOrpamMHpaHe ce
BBBEKAA B 6. Kimac. YUeHHIUTE TpsiOBa Ja yMesT Aa pasIiIekJaT M CbCTAaBAT
JIMHEIHN, IMKIMYHU U Pa3KIOHEHH aJlfOPUTMH, KaKTO U JIa IPEICTaBAT aHUMAaLH
chc cpenacrBata Ha ckpuntoB e3mk. (MOH, 2020) KomnereHmumure uMm ce
HaJrpaxaar B 7. KJlac ¢ pa3iiiyaBaHe Ha TUIIOBE IaHHH, ONPE/ICJITHE TUIIa Ha TAHHH,
CcbOOpa3HO MOCOYEHH W3UCKBAHMS, MPUIOKEHHWE HAa MOJXOJSIIM ONepaTopu 3a
kb, (Queypa 11.1)

aussssssssssssss)p PAOOTA C HONMHEHHN AITOPUTMH  :

llllllllllllllllllllll‘lllllllllll::::::.

KMUT5. =
KJ1ac -

-
eEmEEEEEESEsEEEE®®: ‘-1‘\---------------- msmEmEn

~

: BIOKOBO Paboracmuneitnuu :: Ilporpamupane  :
: mporpamupate UUKJIHYHA Pi CbC  CKDHWITOB :
N sEEEEEEEEEEEEEEEEEEEEEEEEEEE AITOPUTMH H €3UK E

Quzypa 1.1 Cxema na yuuruwnomo obpasosarue no KM u KMUT
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2.3. YueOHa mporpamMa 1o MaTeMaTHKa i Bb3MOKHOCT 32 peajiu3upaHe
Ha MeKIyNpeIMeTHU BPb3KHU
[IpenmeTsT MaTeMaTHKa € 001000pa30BaTeIIeH U ce n3y4aBa oT 1. mo 12. xiac,
Kato ce 3a0ens3Ba HaMajsBaHE HAa XOpapuyma cJell 3aBbpIIBaHE Ha
MIPOTHMHA3UANICH eTall B MapalelKuTe, KOUTO He ca ¢ MaTeMaTudecku npodui. B
Tabnmuma 1.1 e mpencTaBeHO pa3mpeneieHUETO Ha CEOMHUYHHUS ¥ TOTUIIHUS
X0opapuyM 1o MaTeMaTrka (001oo0pasoBareniet npeamer) 3a 1-12. knac.
Tabauya 11.1 Ceomuuen u 200uwien xopapuym no npeomema Mamemamuxa (3a0vcumenet
0bwoobpazoeamenen npeomem) 3a yuenuyu om I 0o XII krac

Eran Kinac Ceamunuen Topgumen

X0papuym X0papuym
Hauanen | 4y, 128 u.
Hauanen 1l - 111 354, 112 4.
Hauanen 1V 4y, 136 4.
IIporumuasuanex V- VIl 3 4. 108 4.
| rumMHaznaneH VIII - 1X 3y, 108 4.
| rumHaznaseH X 24, 72 4.
Il rumHa3uaneH XI 24, 72 4.
Il rumMHa3uaIcH XIl 24, 62 4.

B npprkaBHES 00pa3oBarTeieH CTaHAapT ca pasriie/laHd OYaKBaHUTE PE3yNTaTH
0T 00y4YeHHEeTO, TPYIHPaHH B cineqauTe oonactu: Yncna; @urypu u tena, yHKIun
u usMmepBane; Jlornuecku 3HaHuWs;, EneMeHTH OT BEpOSITHOCTHM M CTaTHCTHKA;
Mogenupane (MuHHCTEpCTBO Ha 00pa30BaHUETO U HaykaTa, 2015)

[pexoxbT ot IV kM V KITac 94ecTo € ChITBTCTBAH € TOJISIM HA00Op OT IPOMECHHU
3a yuenunute. OT rossiMo 3HaueHUE € T0OPOTO OBJIaAsIBaHE Ha HY)KHUTE 3HAHUS 11O
MaTeMaTHka B 4eTBBPTH Kiac. OT M3y4eHOTO B 4. KJIac, yYCHHUIIUTE CIEABa Ja
MO3HABAT U CPaBHIBAT MHOTOLM(PEHNUTE YUCIIa C Pa3peTHOCT MUJINAP; TPEACTABSIT
M3yUYEHUTE YKCiIa KaTo cOOp OT EAWHHUNM OT PA3INIHU PEIOBE M KJIACOBE; YEPTAAT
OKPBKHOCT € Tepresl U br'bJI II0 3ajaJieHa MEpHa eIMHHUIA; [MO03HaBaT MEPHHUTE
eIMHMLM 3a JMLE M TEXHUTE O3HAUYCHUS; MACNAT MHOrounppeHd 4uucia ¢
€THOLM(PEHO YHCII0; YMHOXKABAT MHOTOLIM(PEHO YUCIIO C ABYLH(PEHO U Ap.

B yue6nara mporpama mo maTeMaTHKa 3a 5. KJIac ce€ pasriIexaaT JeUCTBUS C
JpOOHM YHCIIa ¥ YHCIOBH M3Pa3d; HAATPAKAAT € MO3HAHMATA 33 TEOMETPUIHUTE
(¢urypu TpUBI'BIHMK W YETHPUBI'BIHUK; BBBEXKIAT ce Ky0 M Iapayesienumnen 1
norndeckd m3pasu. IlocodeHn ca chOTBETHHTE KOMIIETEHTHOCTH, OYaKBaHM KaTo
pesynraru or o0y4eHHeTO Ha ydeHUKa. BKirouBar — mpuiiaraHe Ha NpH3HAIM 3a
ngenumoct Ha 2, 3 u 5; Hamupane Ha OJI/HO/I; u3BbpIiiBaHe ICHCTBUS C IPABUITHU
W HENpaBWIHM ApoOU, HAMHpaHE Ha Pa3CTOSHHE MEXIy ABe Touku u 1ap. (MOH,
2021)

VYuenunmure ot 6. K1ac ce 3aIo3HaBaT C MHOKECTBOTO Ha PAIIMOHAIHUTE YHCIIA,
BBBEXK/a ce JIEHCTBHE CTElIeHyBaHe, pad0oTa C MPONOPLHUH, KAKTO ¥ MHOXECTBa,
HaJrpaXkxJaT ce 3HAHUATA, CBBP3aHU C ypaBHEHMS W I'€OMETPUYHH (HUTYpH, dUpe3
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M3y4YaBaHEeTO Ha MPaBIJIHA MMPaMUJIa, IIPaB KPbIroB MIIHHIED, IIPaB KPbroB KOHYC,
cdepa u kbi60. (MOH, 2021)

3a ceaMOKJIaCHUIMTE B 00JIaCT Ha KOMIIETEHTHOCT ,,Yncna® e mpenBuueHo
M3y4yaBaHe HAa — MHOTOWICHHU U JICHCTBUS C MHOTOWICHH; (OpMyiHn 3a ChbKpaTeHO
ymHoxenne (PCY); nmeficTBhs ¢ palMOHAHU W3pa3d; pellaBaHe Ha MOJIYITHHU
ypaBHenus. B obnacr ,,®urypu u tena“ e 3a105xeHo paboTa ¢ bIIIU — IIOCTPOSIBaHE,
U3MEpBaHE, CpPaBHJABAHE W ONpEJCIsIHE Ha BUA; OTKPUBAaHE HA EIHAKBU
TPUBI'BJIHUIM; NpUJIaraHe Ha IpaBmilaTa 3a paBHOOEIPEH TPUBI'BIHUK, MeIuaHa
KbM XHIIOT€HY3a B MPAaBOBI'BICH TPUBI'BIHUK; DPA3IMO3HABAHE EJIEMEHTUTE Ha
ycnopenauk. (MOH, 2021)

ITozoBaBaiiku ce Ha besypkoBa, Hukonosa (Hukonosa E. , 2019), onmcsa
nenaroruyeckaTa WHTErpansl Karo Hal-Bucmara ¢opMa Ha H3pas3siBaHe Ha
€IMHCTBO Ha IIeJIM, MPHUHIMITY, ChAbPXKaHUe, (OPMH Ha OpraHM3alys Ha Iporeca
Ha oOydeHHe u oOpa3oBaHme. Ts TO3BONsABA W30SATBaHE HAa IOBTOPEHUS B
IpeAMETUTE, KOETO OCUTI'YpsIBa Ha 00yJaeMHUTe IOIIBIHUTEITHO BpeMe 3a 3CIIe/IBaHe
Ha HOBM o0Omactd. MeXIyNnpeIMEeTHUTE BPB3KU JONPHUHACAT I0-33JbI00YEHO
M3y4yaBaHe Ha MOHSTHS, U3rpaKAaHe U Pa3BUBaHE Ha KOMIIETEHTHOCTH. [lacuBHaTa
UM POJIs € IPAaKTHYHOTO NPUIIOKEHUE HA KOHKPETHH YMEHHMsI, KaKTO U JIOTHYecKara
CBBP3aHOCT Ha €JWH y4eOeH ImpeAMeT ¢ Apyr. Morar na JoBeaaT A0 MTOBUIIABaHE
MOTHBALUATA HA YYCHHULIUTE.

EnHo oOT chlmecTBeHHTE yCIOBHSI 32 YCIENIHO pealM3upaHe Ha
MEXAYNPEIMETHH BPB3KH € HAJIMYMETO Ha CHHXPOHHM3MPAaHU Y4YEOHHU NpOrpaMu
(MareMaTHKa W KOMITIOTBPHO MOJETIHpaHe W HMH(OPMAIIMOHHH TEXHOJOTHH).
Heobxoanmo e sicHo ¢opMynupaHe Ha IEIUTE W 33/JaYUTe Ha ypoKa, BPB3KUTE
MeX Iy TIOHATHATA, TEMUTE U npobiemute B ABata npeameta. (Huxomnosa E. , 2019)
3a pmameHa Tema OT €OHAa MpeAMETHa o0yacT MOXe Ja Ce peaau3upar
MEXAYNPEIMETHH BPB3KH C HSIKOJIKO M Pa3IM4HU TeMH WK npeamery. Hampumep
3a Tema 3. 1. Cwv30asane Ha epaguunu u300pasdceHuss ¢ U3Y4a8an e3ux 3d 610K080
npoepamupare ot ydeOHata nporpama 3a KMUT — 5. Kiac Mmoxe na ce peanmusupar
MEKIYNPEIMETHH BPB3KH ¢ TeMa OcrosHuu 2eomempuuny gueypu OT ydeOHarta
nporpama no Maremaruka 5. knac. OOparHara penanys MeXIy HpeaAMEeTHTe U
TEMHUTE He BUHAru e peanusyema. B Tabmuna 1.2 ca nmokazanu Bb3MOKHOCTUTE 3a
peanmm3upaHe Ha MPEeIMETHH BPB3KU B oOydueHmero mo KMUT ¢ oOydennero mo
MareMaruka, KbIeTo C ,,*“ € I0COYeHa CUTyauus, B KOSTO TEKCTHT, ChIbpiKa
uH(pOpManus OT ChOTBETHATA MaTeMaTH4decka obnacT. V3non3BaHeTo MM MOXKE J1a
Obe BUIHO (B CAMOTO yCJIOBHE Ha 3a/1a4aTa) U KOCBEHO.
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Tabauya 11.2 Bvamoscnocmu 3a MedxcOynpeomMemuu 6pb3KU Mexcoy Mamemamuxa u
KOMAIOMBPHO MOOEIUpane u uH@opmayuonnu mexuonoeuu (5. knac 3I1)

=
= =
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=} = = = = =
= § = E = =) s el o
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1. KomnrorepHa cucrema u +
WHGOPMAIIMOHHN TEXHOJIOTUH
2.4. Twpcene Ha wuHbOpPMAIHI B + + + + +
WHTEPHET
.1. PabGota cbc 3BykOBa H BH
3 aboTa CcbC 3BYKOBa meo | + + + +
nH(popManys
4.3 WHcTpyMEHTH 3a u34YepTaBaHe U + +
pHUCYBaHe ChC CBOOOIHA PhKA
5.1.Cp3naBane Ha rpadhuaHA
n300paXeHus ¢ W3y4aBaH €3MK 3a + +
0JIOKOBO MPOTrpaMHUpaHe
5.2.Cp3maBaHe  ® W3MOJN3BaHE Ha
A + + + + +
coOCTBEHU OJIOKOBE MJIM NOAIIPOTrPaMH
5.3. Cu3maBane Ha oOpa3oBaTelieH
NPOCKT ChC CpEAcTBaTa Ha HM3ydaBaH | + + + + +
€3HK 32 OJIOKOBO ITpOrpamMupaHe
6.1. OcHOBHU MOHATHSA U TIpaBHUJIa IPU
KOMIIOTHEPHA 00pa0O0TKa Ha TEKCTOBE. - - - - -
3apexaane, pelakTUpaHe u
CHhXpaHsABaHE Ha TEKCTOB IOKYMEHT
6.2. BpBexaaHe W pelaKkTUpaHe Ha
A peAaKtup + + + + +
TEKCT Ha OBIATAPCKU U UYKJI €3UK
6.3.®opmaTipaHe Ha TEKCT Ha HHUBO
CHUMBOJIM ¥ Ha HUBO a03aIl
7.1.EnektpoHHu Ta0IHALU —
NpeIHa3HAauYCHUE, OCHOBHH CJIICMCHTH, + +
EKCIIEPUMEHTHPAHE C IAHHU
7.2. luarpamu + + + +
7.3. XapaKkTepUCTHKH Ha + +
0OpPMIICHHETO Ha KICTKUTE U JaAHHUTE
8.Cp3naBane Ha KOMIIOTHpPHA
a P + + + + +
TIpe3eHTAIHS
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Onobpenn ca o6mo 13 yveOnmka no KommroTspHO MozgenupaHe W
MH(POPMALIMOHHN TEXHOJOTHH. PazmiuHuTEe aBTOPCKH KOJMEKTHBH ca 13 Ha Opoii,
nzparencreata — 10. (MuHHCTECTBO HA 00pa30BaHUETO U HaykaTa, 2022) .

OcHoBHaTa TeMa KoMmoThpHO MoJIeTupaHe € pasjieiicHa Ha 3 00001eHH TeMU
B yueOHaTa mporpama mo KMUT 3a 5. kiac.

5.1. Co3pmaBane Ha rpaduuHu n300pakeHHs C H3ydaBaH €3MK 32
IporpamMHupaHe

5.2. Cpb3pmaBaHe ¥ M3NOJI3BaHE HA cOOCTBEHH OJIOKOBE M MTOIIPOrpaMu

5.3.  Cn3pmaBane Ha oOpa3zoBaTelieH MTPOCKT ChC CPEICTBATa HA M3y4aBaH
€3HK 3a OJIOKOBO IpOrpaMupaHe

Haii-ronsim 061y Opoii (18) u paszmenenn no Temu 3a1a4uu, pa3BUBAIHM KaKTO
JUTUTAIHY, TaKa ¥ MaTEMaTHIeCKH KOMIIETEHTHOCTH ca MpeICTaBeHU B (AHIENOB,
Hypesa-Tynaposa, Tynapos, Mapuesa, & CtosiHOBa, 2022 a), a Hall-Manbk — 2 B
(ITmemrkoBa-beksipcka, ManomnoBa, & XpucroBa, 2022). Cpemgnust Opoit 3amaun,
peanu3upaHy B eAMHUNA 00001IeHa TeMa € 2.5, KOeTO MOXe Ja e pas3riex/ia KaTo
HE3aJJ0BOJUTENHO. MacoBO ca pealu3upaHu Mexay 2 W 4 3a7add B TeMa OT
yuaeOHara mporpama. Mskimodenne npasn yaeOHUKBT (Anrenos, lypesa-Tymaposa,
Tymnapos, MapueBa, & CtosiHOBa, 2022 a),B KOWTO OpOs pealu3upaHu 3a1a4u ca 7,
5 u 6 3a cpoTBeTHO 3a TeMu.5.1, 5.2 u 5.3 ot yueOHaTa mporpama.

IMopagu dakra, ye nporpamupanero B Scratch W3MCKBa MO3MIMOHMPAHETO Ha
repoil B KOOpAWHATHA CHCTEMA, BBB BCHUKM YYEOHHIN KOMIIETEGHTHOCTTAa €
3acThIICHA M CE OCBILECTBSIBA ITPOIEEBTHKA Ha TeMa ParmoHanuu ducna, 6. Kiac.

B o0my rmwiaH, Hali-MHOro 3aJadyd, pa3BUBAIlM W MaTeMaTHYECKH
komrrereHTHOCTH (MK) ca peammsupann B Tema 5.1. Cp3nmaBane Ha rpaduvHu
n300pakeHHs ¢ M3yYaBaH €3MK 3a nporpamupane. Hadmonasar ce nBa Tuma 3aaauu,
ype3 kouto ce pazBuBar MK — Ueprae TpWBIBIHUK, KBapaT, NMPaBOBI'BIHUK,
YCIIOpETHHK:

MareMaTHdeCKiTe KOMIIETEHTHOCTH, KOWTO ce pa3BuBarT B Tema 5.2. ca
YyepracHe Ha TPUBI'BJIHMK, KBaJpaT, NPaBOBI'BIHUK, YCIIOPEIHHK. ABTOpUTE
(Amrenos, HypeBa-TymapoBa, TymapoB, MapueBa, & CrosHOBa, 2022 a)
€IMHCTBEHH [00aBAT 3ajada, pa3BUBalla M yMEHHS 3a IpUIAaraHe IMOHATHETO
OOMKHOBEHa Ipo0 M MOHATUATA, CBBP3aHM C HEro (YMUCIUTEN W 3HAMEHaTed,
MIpaBUJIHA U HerpaBwmiHa qpo0). Haii-mansk obmr 6poit 3amaun, pazsuBamm MK e B
Tema 5.3. Cp3naBane Ha 00pa3oBaTelieH MPOEKT ChC CPECTBATa Ha N3yYaBaH €3UK
3a OJIOKOBO mporpamupaHe. ABTOPHTE Ha YYEOHHIUTE, B KOMTO MMa Haii-MaJIko
peanu3upaHd BpPB3KM C MareMarHKa B TeMmara, ca HaOlerHaim Ha 3ajayd,
pedIIeKTHpAIIN BbPXY YIEOHOTO ChIbPIKaHUE 10 reorpadusi, OMOIOTHs ¥ HCTOPHS,
KaKTO ¥ TEMH, CBbP3aHH C PELUKINPAHE.

ITo Bpeme Ha M3BBPIIBAHE HA aHAIM3a € HAJMIE JOCTBI JI0 €ICKTPOHHUTE
wiatGopMu M JOIBIHUTENHM pecypcu Ha musgaTtenctsa ,llpocsera™ m ,Kier
Benrapus®.
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Enexrponnara ruiatdopma e-prosveta.bg npenocrast BB3MOXKHOCT 32 paboTa
C €JICKTPOHHA BEPCHUsl Ha ChOTBETECH YUCOHUK, KAKTO U MHTEPAKTUBHH MPUIIOKEHUS
(3amaum) KbM CHOTBETHH YPOIHU. ABTOPCKUTE KOJEKTHBH Ca J[Ba, a U3IOJI3BAHUTE
TUIIOBE MHTEPAaKTUBHU elleMeHTH ca: Peunuk; IlombiaBaHe Ha NMPOIMyCHATH TyMH;
Bripocu ¢ MHOXKeCTBEH m300p; Brrpocu ¢ kBamparde 3a oTMeTKa; Brrpocu ot Tum
»Ha-He®; Tlonpexxnane Ha eneMeHTH B nocienoBarentoct; Cebp3Bane; [lonbiiBane
Ha IpoIycHaTu aymu; Pasno3HaBane Ha enemeHTd; Brrpocu ot tun ,,BspHo ninu
rpemHo*; CopTupane.

B (dypesa-Tynaposa, Tymapos, Mapuesa, CtosiHoBa, & Anrenos, 2022) ca
peann3upaHu oOmo 18 MHTEpakTHBHHU 3ajayd OT § pa3NMYHM THIIA B pasel
Wntepner. ABropure (Hukomnosa, u ap., 2022) ca moAroTBMWIN 5 UHTEPAKLUHU OT 3
pa3IuYHY THIIA B pa3nen MHTepHeT.

WznarenctBo ,,Kner-boarapus® cbBMecTHO ¢ MoOMIHUS oneparop Yettel u
bwirapckns neHTHp 3a 0€3011aceH MHTEPHET MPENOCTABAT JOCTBII IO CHENHAITHO
paspaborenu yporu Ha TeMa bezonacen unTepHer, upes iatdopma izzi. Ypouure,
BKJIFOUBAIY MHTEPAKTUBHU 337a4M M BUAEA, Ca NPEJHA3HAUCHU 3@ YUCHUIH OT 1.
Jo 4. Kjac, pa3feneHy, KakTo cieaBa — [ kimac — ,,Pasno3HaBaHe Ha eMOIMHTE U
BpenHOTO chabpkanue B wuHTepHeTr™; II wmac — ,,HETHUKET: IlpaBuna 3a
KomyHuKaius u noseaenne B Unatepuer™; 11l xirac — ,,Onnaiie u oduaitn 6axanc,
IV xnac — ,,OnnaiiH TOpMO3 MEXKIY BPBCTHULIU .

H3BoaM KbM BTOpA Ii1aBa

Pa3BuTHETO Ha IUIMTATHUTE TEXHOJOTHMH € C U3KITIOYUTEITHO ObP3U TEMIIOBE.
ToBa BoaM 10 HATOXKUTEIHN IPOMEHU B yYEOHNUTE ITPOTPaMH M BbBEXK/IaHE HA HOB
ydebeH ImpeaMeT B MporuMHa3uaieH etan (5. kiac) — KoMmoTspHO MoAenupaHe U
nHpopmannonan TexHomorun (KMMUT), koifTo ce ompenens KaTto €CTECTBEHO
npoJbibkeHne Ha npeaMera KommiorspHo Monenupane (KM). MuHucTepcTBo Ha
00pa30BaHUETO M HayKaTa ¢ 0100puio 13 yueOHUKa O MpeaMeTa, KOUTO MOXKE 1a
OpmaT wW3NON3BaHM B OBJrapckuTe y4ywiauma. B TriaBara ca pasrienaHu
peanu3upaHuTe 3aJauyd B YYEOHHUIIMTE, KOUTO pa3BUBAT MaTeMaTHUECKU
KOMIIETEHTHOCTH B TemMa KommioTbpHO MopenupaHe. 3a HeMajgka dacT OT
yueOHHIINTE € HEOOXOAUMO aBTOPHUTE Ja OObpHAT BHUMAaHUE U Jia yBeJIn4aT Opost
3a1a4u, pazsusaiiy MK.

B noBust npenmer KMUT e BpBenena Tema 5. KomntoTspHO Moaenupane ¢ 3
000011aBaITy TEMH, KOUTO Ch3/1aBaT OJIArOMPHUsATHH BH3MOKHOCTH 32 peau3upaHe
Ha MEXAYNpEeIMETHH BPB3KM C Y4eOHOTO ChIbpXKaHWE MO MaTeMaTHhka IoJ
¢opmata Ha 3agmaum, mnpoektd u aAp. OcrtaBa BBOPOCHT Jadd HANCTHHA
MO3HITMOHUPAHETO Ha TeMaTa ,,KoMImoTspHO MoJieMpane’” KaTo 1eTa TeMa, a He Ha
Mo-TIpeiHa MO3MIMA, MpeBpbhIla MpeaMera KaTo ,,eCTECTBEHO MPOABIDKEHHE Ha
KoMmmnioTepHOTO MOzENHpaHe.
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I'/TABA III. MOAEJIN 3A PA3BUTHUE HA JUI'MTAJIHU WU
MATEMATHYECKHA KONTEHTHOCTH
3.1. Onucanue Ha MojaeIa
3.1. 1. O6ma cxema Ha Mojea
Ha ®urypa Il1l.1 e mpencraBena obma cxema Ha Mojela 3a Pa3BUTHE Ha
JUTUTAIHU U MaTEMaTHYECKA KOMIIETEHTHOCTH.

Hrposo-
GasupaHo KoninereHTHOCTH E ::;nemn
obyuenye ?

MeTomu
Queypa 1.1 Moden 3a pazeumue na OueumanHu u Mamemamuiecku KOMnemeHm1Hocmu

B ocHoBaTa Ha Mojenma ca WTPHUTE, ABYNMOCOYHO CBBpP3aHU C OCTAHAINTE
eJIEMEHTH. 3a Ch3JaBaHETO W BHEIPSBAHETO Ha WIpU € HeoOXoaumMo JoOpo
MMO3HAHME Ha Pa3IMYHUTE METOIM, KOUTO MOKE J]a C€ M3IOJ3BAT, 3a Ja CE Pa3BHUAT
CHOTBETHM KOMIIETEHTHOCTH B IOBede OT eaHa cdepa (upe3 peanu3upaHe Ha
MEXITyTIPEIMETHH BPB3KH).

3.1.2. Peanu3anusa Ha MojeJia

3a peanmu3upaHETO HAa MOJENa U CH3IaBAaHETO HAa WIPU € W30paH OJOKOBUAT
€3UK 3a Iporpamupane Scratch u cbOTBETHaTa cpea 3a NporpaMupaHe KbM HEro.

[IpemmoxkeHuTe wWrpd W 33Ja4d [0 KOMIIIOTBPHO MOJIENUpaHe |
WH(POPMAIIMOHHN TEXHOJOTHH Ca W3IMONI3BaHU II0 BpPEME HAa PEIOBHH YacoBE IIO
KMMUT (6aoxoBu 3a pasaen KommioTbpHO Moaenupane). Peanusupanu ca ¢ aBa
BHITyCKa YICHHUIIH OT 5. KJIaC B PAMKHTE Ha JIBE YIeOHU FOIIHH, KOUTO Ca H3y4JaBallid
KM B 3. u 4. knac.

[IpenBapuTenHo pazpaboTeHUTE UTPH ca Ha TeMa ,,be3omaceH WHTEpHET U ca
Ch3/IajicHH ¢ JuieH3upana Bepeust Ha Adobe Captivate. ( Queypa l11.2, Queypa 111.3
u @ueypa |11.4). B gacT OT MpUMEpHHUTE WIPH U 3a0a49M CE U3MOJI3BA OHOIHOTEeKA
,»MONUB®, KOSITO € M03HAaTa Ha YYEHULIUTE OT U3ydeHust MaTepuan B 3. knac no KM.
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Conryapes 1 - Enextpomsa nousa [ HJ
rhmn.mé:umevon'::umpun:‘e e
Mmemmuﬁnu-um <=
o S el =
o6paTHO. kmnpmu- 2
1. W csamm daina,

2. ukwmpnumnwmmn- <
_ 3140 CE HANMS TOBS OGHOBRBANE. S ————
7 3. e vanpating expania Cuwa 19 CLOGUEINETO 11 we [ @
m: rmemmnp e ce pawIpocIpanaga
=2=3

ITlocmanosxka na kasyc 1

1. We ri nocpseTBawWw A2 NOABAAT CHIHEN KDM —

nonuumaTa/FABON.
2. lWe r nocvseTsaw A3 3abpasaT sa 2
cayNMnoTO ce.

Tlocmanoska na kasyc 3

Dueypa 1.2 Expannu chumxu om unmepeiic na 3adaya 1
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[be3onacHolel/lHTepHe

@77

TTo-HN

-0 o

Hauano na uepama

Play Now

MucTpyxum:

BLNPOC, He co
‘

Vrazanus

B WuTepHeT npocTpakcTeoTo e nobpe Aa ce
nocewjaBar:

Iocmanoska Ha evnpoc 3

Dueypa 1.3 Expannu chumxu om unmepgeiic na 3adaya 2
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IbesonacrHoled/iHTepHe T

@2?

Hauano na uepama

3a pa otrosopuw Ha
AaaeH BbNpoc,
Tpnbea aa wpakHel
BbPXY OTIOBOPA,
KOWTO MUCNUL, Ye @
npasunex.

® Bbnpoc 3

® Moxew aa 6nokupal ye6cair,
~ M3NON3BaNKN .......

Tlocmanosxa na evnpoc 3

Dueypa 1.4 Expannu caumvxn om unmepdetic na 3aoaua 3
3.1.3. Hadop ot 3agauu
3a 3ama3BaHe WHTEpeca W IIOBHIIABAHE HUBOTO HAa MOTHBUPAHOCT Ha
YYEHUIIUTE € OT 3HAYCHHE MPETOCTaBIHETO Ha BH3MOKHOCT 3a pelllaBaHe Ha 3a7aui
oT pasnuueH Tun. OOydaBaimuTe ce yCrmsiBaT Obp30 J1a W3rpajsiT HaBHK U 3aryosT
WHTEpEC KbM THIIOBE 3aJIa4H, KOUTO BEYE ca PEIIaBad HIKOJIKO MbTH. ETo 3amio e
BOXHO YYHTENIAT Ja MOAIbp)Ka HUBOTO Ha 3aMHTPUTYBAHOCT M AHTKHUPAHOCT.
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W3znon3BaneTo Ha pa3HOOOpa3HM METOMM, CPEICTBa M HAOOp OT 3amadu € Jo0pa
IpeIocTaBKa 3a 3ara3BaHe HHTepeca Ha YUeHHKa 110 BpeMe Ha y4eOHUs Hpolec.
Iopamy Ta3u npuyKMHA, B MPEUIOKEHUS HAOOp OT 3a7ayd ca BKIFOYCHH 3aJadH,
CBBP3aHU ChC Ch3/IaBaHE WIIM U3IOJI3BaHE HA UIPH U paboTa 1o NpoekT. Bpb3kara
MEX]Iy JBaTa THIIA 331a4H € pealu3npaHa Ype3 BEBEKIAHETO Ha IIPOSKTH C UTPOBH
enementH. (@ueypa 111.5)

OO6umusaT Opoil peanu3upaHu 3a1a9d B Mojena € 17, TpynmupaHy B J1Ba THIIA:
Urpu u Pabota o npoexr. /leBeT oT 3agaunte ca cOOCTBEHH, 4 aganTHpaHu u 4 —
3amauu oT yuyeOHUK. OOmusAT Opoil peau3upad Urpd B Momena € 0, 3agaduTte
npezcTaBisiBaiqu pabora 1mo mpoekt ca 11 Ha Gpoit (OposAT MPOEKTH C MrPOBU
eNIeMEHTH € 4, a Ha Te3u 6e3 UTPOBH EIEMEHTH - 7).

3.1.4. 3apauu 3a pa3BHBaHe KAKTO HAa MaTeMaTH4YeCKH, TAKA U HA
AUTATATHA KOMIETEHTHOCTH
3agaunte OT TMPEVIOKEHUS MOJeN IIoAnoMaraT —pa3BUBAaHETO Ha
KOMITETEHTHOCTH OT JIB€ T'PyNU — JUTHTAIHM W MaTeMaTtudecku. Obnacture or
JUTUTATHUATE KOMIIETEHTHOCTH, KOUTO C€ Pa3BHMBAT CHITIACHO KJIACH(HUKAIUATA HA
DigiComp 2. 2 (Riina, Stefano, & Yves, 2022-03-17) ca: I'paMoTHOCT, CBbp3aHa ¢
nHpopmanus u nanHW; CurypHoct; KomyHukammst m Ch3gaBaHe Ha JWUTHUTAITHO
ChIbp)KaHHe. 3acerHaTuTe 4Ype3 3aJaud MaTeMaTHYeCKH KOMIICTEHTHOCTH ca:
M3pppmBane Ha [neiictBug ¢ ApoOHM uymcna; [IpunaraHe Ha anropuTeM 3a
CpaBHsBaHE ¥ MMOJPEXaHE Ha YKCiIa M0 ToJeMHHa; V3uepTaBaHe Ha T€OMETPHYHA
¢urypu; Hamupane Ha elneMeHTH Ha T€OMETPHYHH (HUTYPH.

Ha6op ot
3apaqm

O« mm e
CHCTEMA 33 npoekT 10
EO
(s n
MpoekT 6e3
o = g
bes ENEMEHTH
KOMMIOTBP 13
MpoexT G urposm 16 15 14

- JOR
o X-X.

Quzypa 1.5 Habop om 3a0auu
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3amaun | m 6 TMPOBEPAT TEOPETHUYHHUTE 3HAHUS HA YUCHUIIUTE Ja CIa3BaT
aBTOPCKU IpaBa. Upes3 3amaya 5 ce menM y4YCHHIUTE Ja NPHIOOMAT YMEHHsS 3a
OTKpMBaHe Ha WH(pOpPMalMs, OTCSBaHEe, pPEIAKTUpAaHE W TIPEICTaBsSHE Ha
Heo0XoauMaTa UM ChIJIaCHO 33/1aJieHa TeMa.

ITpoBepka Ha yMEHHETO 3a 3alllMTa Ha JJMYHHU JIAaHHU C€ peajn3upa B 33/1auu 1,
2,3,4,5 6 u7. Karo 3amaun 1-5 3acsraT u KOMIIETCHTHOCTH 3a OOIIyBaHE B
nurutanHa cpepa. OT rpynara 3ajgaud, 3aaaya 7 — ,,Mope ot mapoau“ ce
peanmsupa B cpenara 3a OJOKOBO mporpammpadHe Ha Scratch. 3amagara e cbe
CJIC/THUSI CLICHApUIL:

Hemxo e 60001a3, xoiimo obuua da ce emypka 8 MOpemo om napoiu 3d
docmwn 00 nompedumeincku npoghunu 6 unmepnem. 3a cvoicanrenue, Hemko

He e 6HuMasan 6 yacoseme no Komniomvpno mooenupane u ungopmayuonnu

MexHoA02UY, NOPadu KOemo He 3Hdae KOs Napoid e cucypHa u Kos ciaba.

Cw30atime npoekm 6 cpedama 3a 610K080 npoepamupane Ha Scratch, 6

Kouimo dsudxcenuemo Ha Hemxo Oa ce ocwvwecmssnsa upes cmpenxume.

Koeamo eeposm donpe cueypna napona ma da ce ckpuga, a cmoiHocmma

Ha npoMeHausama, omopossawa 2u 0a ce ygenuuasa c e0Ho, npu 00Koceae

Ha ciaba — Hemxko 0a ce omopwnea om Hesl, a napoiama 0a 0cmate suouUMda.

anin23

FtD34#*

?
1111156 b

Av541@2 abcdef

Queypa 1.6 Jusaiinu, paspabomenu om yuenuyu ¢ EI' na
3aoaua 7

Upes 3aga4m 5 1 6 ce ochliecTBsIBa ThpceHe U (GUIITpHpaHe Ha HHGOPMAIHS 1
JTUTUTAITHO ChIBPXKaHME, JOKaTo 1, 3 M 7 — ynpaBieHue Ha JaHHH, HHPOpMaIus U
JMTUTAIHO ChIbpKaHue.

3amaun 8-17 3acsArar yMmMeHHE 3a Ch3JlaBaHE Ha JUTHTAIHO ChAbP)KAHHE
(mporpamupane) ¥ MaTeMaTHYECKH KOMIIETEHTHOCTH €JHOBPEMEHHO. M3uckBaT na
ce 00bpHE JOMBIHUTEIHO BHUMAaHUE OT CTpaHa Ha yuuTens. [Ipu npunaranero Ha
MOJIeNa M pelIaBaHeTo Ha TO3H THI 3a/1aui, YICHHUIIUTE J]a OCTABaT C YOCKICHUETO,
Yye mporpamara Iie pely MaTeMaTHYecKUTe 3a1adn 0e3 1a € HeoOX0IuMO caMuTe
YYeHUIH Ja TH pemasaT. Heo6xomumo e 1a ce 00bpHE TOMBIHATETHO BHUMAaHHE U
Jla ce IOSICHU 3alll0 TOBAa HE € Bb3MOYKHO M KakBa € HyXJaTa caMHTe YYSHHIH Ja
pemaT nmpeIBapuTEeIHO MaTEMAaTHIECKUTE 3aJa49H.

3agauya 8 — MaTemaTH4ecKka BUKTOPHHA

Anu u JlaHu, KOUTO ca OCHOBHHTE I'€pOU B UTpaTa, UMAT JIOMAIllHa paboTa no
MaTematuka. [log ¢opmara Ha BUKTOPHHA C€ 33aJaBaT BBIPOCHTE OT JOMAITHATa

24



pabora, KOUTO ca BBpXY pasjen ,,JJpoou‘. YUeHUKBT ¢ MOMOIITa Ha KJIaBHaTypara,
TpsiOBa 1a Jajie BEpeH OTTOBOP HA 3a/1avaTa, 3a Jja MOXKE Jia MOJyYH TOYKA U [ia
TPOIBIDKA KBM CIe/IBAIaTa 3aa4a. BCHUKH 3a1aun ca OT pasjenure: JleceTHIH
JIpo0Ou, OOMKHOBEHH JPOOH, YACTH OT YUCJIO U MIPOIICHT.

3amaun:
IIpecmeTHere:
1. 2+(3-05—-(45-35+2)
o 36,1
' 100 15
4 2
4. 23%ot (22,5 + 40,5)
3 § 0,021
6. 3%oT 3§

MaremaTuyecka
BUKTOPUHA

Queypa 1.7 Juzaiin na unmepdeiic na 3adaua 9, paspabomenu om yuenuyu 6 EI”

3agaua 9 — Kosienna BukTopuHa (co0cTBeHa 3a1a4a)

Konena nabmmxasa, a {smo Konena e 3aryOmn mbTs KbM cBosATa Kbmia. [lox
(hopmaTa Ha BUKTOpHHA Ce 33/1aBaT BhIPOCH BbpXY Marepuai ,,OOMKHOBEHHU APOOU*
. 3a BCEKU BEPEH OTIOBOP, UTPACILUAT [OJIy4aBa o egHa Touka, a Jsano Konena ce
npuOIMKaBa ¢ eJJHa CThIIKa MO-0JIM30 10 BKBIIH, 32 BCEKH T'PEIIEH — C€ OTHEMA I10
1 Touka, a [Iano Komena ce ormanedaBa. Urpara mpuxiiodBa Ipu BBBEIACHH TPU
TPELIHHA OTTOBOpA.

Bamaun:
3

7
1. Ha xomko e paBHO — — —
15 10

12

2. Kos e peunnpoynara 1po6 Ha T
11
3. EnmuH mokomang u eaHa TOpTa TekKaT ZoKT 00110. AKO IIOKONaAbT
3
TEXKH T KT, KOJIKO TEXKH Toprara?

4. Paau mu ca yucnara 13,72 u 13 g?

Urpara moxe na Obe peali3upaHa U ¢ BBIPOCH OT JIPYTH HaydHH cepu u
y4eOHU TpeaMeTH.
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Gpon Touxm §

Queypa 1.8 /Juzaiin na unmepdpetic na 3aoaua 9, pazpabomenu om yuenuyu ¢ EI

3.1.5. MeToau Ha o0yuyeHHe

AnzipeeB omucBa Meroga Ha OOydeHHME KaTo ,,JIOJPEAeHa CHCTEMa OT
B3aMMOCBBP3aHM NPUIIOMHU Ha IeJaroruyeckaTa ACHHOCT Ha YUYHUTENsd, HACOUYCHU
KbM TOCTHT'aHETO HA MO3HABATENHU IWIAKTHYECKH, BB3MUTATEIHN W Pa3BHBAIIN
uenu. [lon mpuitom ce pazdupa ejgeMeHT, KOWTO PBKOBOAM YUYECHHUIUTE 3a
peanM3upaHe Ha AUJaKTH4ecKa 3aaaqa. (AHapees, 1981)

B ([ypesa - Tynapoa, 2003) ca pa3rienaHu pa3inyHUTe Kiacu(pUKalul Ha
MeToauTe Ha OOy4YeHHWe, CBBp3aHM C O0OydeHHeTo 1o HWH(pOpMaTHKa U
MH()OPMAMOHHH TEXHOJIOTHH.

B HacrosmeTo u3cinenBaHe ca M3MON3BaHM IET TUNAa MeTonu. UeTwpu ca
pasrnenanu ot (ypesa - Tynaposa, 2003), 3a mpemogaBaHe 1 YCBOsIBAHE HA 3HAHMS,
ymeHus 1 HaBuim: [IpakTiuecka aeiiHOCT — ABa (YHpakHEHHE U TPOEKT); YcTHa
KOMyHHKanmsa — eauH ([wamoroBum wmeromu); HemocpencTBeHO wu3ciienBaHe Ha
JICWCTBUTEITHOCTTA — €1H (IPOyYBaHe Ha JIOKYMEHTH); U eanH - OObpHaTa Ki1acHa
cras B (Akcayrr & Akgayir, 2018) Karo mpu mpuiaranero Ha eIHa 3agada ca
M3I0JI3BaHU TI0BeUe OT eAMH Meroj. Hampumep, 3a peanmsupaHeTo Ha 3amada S,
METOJUTE, KOUTO ca u3noi3panu ca [Ipoekr, [IpoyuBane Ha nokymeHTH, J{uanorosu
MeToaH. 3aJaduTe, 3a KOUTO Ca M3IIOJI3BAHN Hal-TOJIAM Opoit pazmmaHu MeToaw (3)
ca 3azmaua | u 3amaya 5. (Queypa lll. 9)
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YnpaxHeHue

[nanorosu MeToan
w4 (nvckycua, 6ecena
nap.)

MpoyyBaHe Ha
JOKYMEHTU

ObbpHarta KnacHa
cTas

Dueypa 1.9 Bpwsru mesncdy omoennume 3adauu u memooume, upe3 KOUmo ce
peanusupam
3a UenaMTe Ha HACTOALIETO M3CIEIBaHE M3MON3BaxMe Iuardhopmara 3a
eneKTpoHHo 00yuyenne Moodle. J[ocTsil 10 pecypcuTe O€ OCHIypeH eIMHCTBEHO 3a
YUSHHIIUTE OT EKCIePUMEHTANHATA TPyMa. 3a BCEKH YUYCHHK MPEIBAPHTENHO Oe
HANpaBeHa PEruCTPAlHs ¢ YHUKAIHO MOTPEOUTENICKO UME U [apoiia, ChoOpaseHa ¢
Bb3pacToBara rpyia.

I'JIABA IV. EMIIMPUYHO U3CJIIEJIBAHE HA MOJIEJIA

4.1. OnucaHue HA eMITUPHYHO H3CJIeIBAHE

ExcriepuMeHTaTHOTO TIpHilarane Ha Mojeia 3a (GopMupaHe Ha AUTUTAIHUA U
MaTeMaTHYeCKH KOMIICTCHTHOCTH 4Ype3 o0pa3oBaTeNHW KOMIIIOTBPHU HUIPU €
OCBILECTBEHO C Y4eHHLM OT 5. kiac B CpelHO y4miniie ¢ U3y4aBaHe Ha UyXKIu
eaunin ,,CBetn Kiument Oxpuncku®™, bnaroesrpam B mnepuoma 2021/2022 —
2022/2023 yuedHa roguHa. OOmusT Opoii BKIIOYEHH YYEHUIM B €KCIIEPUMEHTA €
59, karo excnepumenrtannarta rpyma (EI') oOxBamia 33 y4yeHHKa, a KOHTpOJIHATA
rpyna (KI') — 26. [Igere rpynu m3ydaBar mpeamera KOMIIOTEPHO MOAENHpaHe H
MH(OPMALIMOHHN TEXHOJOrMM — 0o0IIooOpazoBareliHa MOATOTOBKa Mo 1,5 wac
CEIMUYHO, CBITIACHO CEAMUYHOTO Pa3IHCaHUE.
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MopgensT 3a GOpMHUpaHE Ha JTUTHUTATHHA M MAaTEMaTHYECKH KOMIETEHTHOCTH
ype3 o0O0pa3oBaTeIHH KOMIIOTBPHH WIPH € TPWIOKEH B OOYYEHHETO IO
KOMIIOTBPHO MOJEIHMpaHe U HHOOPMALMOHHU TEXHOJIOTHH B €KCIIEPUMEHTAITHATA
rpyna B yacosere mo KMUT.

3a nenuTe Ha HACTOALIETO H3CIIE/IBaHE € Ch3/A/IeH CIICIHUAT U3CIIE0BATEICKH
MHCTPYMEHTapUyM:

e Tect 3a ycraHoBABaHe Ha BXOAHO HUBO Ha yueHunwmte (I[Ipnnoxkenne Nel)
e AHKeTa 3a HM3CJIe[[BAHE HA OTHOLICHHETO HAa YYCHULNTE KbM HPHIOKCHUS
MOJIeN
e Tect 32 ycTaHOBSBaHE Ha U3XOJHO HMBO Ha yueHHIHTE B 5. kiac. TecTsT e
NPUIOKEH U 32 BXOJHO HUBO B 6. KJ1ac C Lie]l yCTAHOBSBaHE Ha TPAWHOCT Ha
3HAHUATA .
e AHKeTa 3a €KCIIepPTHA OLICHKA OT YYHUTENH Ha MOJiena
EmnupudHOTO M3CnenBaHe € MPOBEJACHO B CICIHUTE ETaIH:
1. Koncrarupaill eKCIIepUMEHT:
1. 1. popmupane Ha ekcliepUMEHTAIHA U KOHTPOJIHA TpyTia
1. 2. ycraHOBsiBaHE Ha BXOAHO paBHUIIE HA JBETE IPYIH Ipe3 CENTEMBPH
2021 u 2022 roxguHa
1. 3. onpenenisiHe HAa KpPUTEPUU 3a JIOCTMIHATO HUBO HA JMIMTAIHH H
MaTeMaTH4ecKH KOMIIETEHTHOCTH, CBIJIACHO Y4YEOHHTE MpOrpaMu II0
KOMIIIOTBPHO MOZENIMpaHe U HHGOPMAIMOHHN TEXHOJIOTHH.
2. ®opmupall eKCIepUMEHT
2.1. excriepTHO OLEHsBaHE OT YYWTENH Ha 00pa30oBaTETHHTE KOMIIOTBPHHU
WUrpH Ha Tema ,,bezonaceH nHTepHeT
2.2. TpOBEXJaHE HA EKCIIEPUMEHTAIHO 00y4YeHHE C YYEHHIHU OT 5. Kiiac 1o
KOMIIIOTBPHO MOJCIIpaHe U HHOOPMAIIMOHHN TEXHOJIOTUH
2.3. mpocieasBaHe OCTHKEHUATA Ha YYSHHUIIUTE B X0 HA EKCIIEPUMEHTA.
3. 3axirouuTeNeH eKCIepHMEHT:
3.1. mpoBepka Ha W3XOAHOTO HHBO 32 TOCTUTHATH IUTHTAJHA U
MaTeMaTH4eCKH KOMIIETEHTHOCTH
3.2. aHKETHO MPOYyYBaHE 32 OTHOIICHUETO Ha YYCHUIIUTE KbM IIPEUIOKEHUS
UTPOBO 0a3upaH MOJeN Ha 00y4eHHUE
4.2. AHanu3 Ha pe3yJTaTu

3a aHaNM3 Ha pe3yNITATHTE Ca B3ETH NaHHU HAa yYCHHLUTE, YYacTBAaLlH BHB
BCUYKH TECTBAaHMsI — BXOJHO HHUBO B 5. KJIac, M3XOAHO HHUBO 5. KJIac ¥ BXOJJHO HUBO
B 6. KJIac.

3a a”Hasm3 Ha gaHHure ca usnonssanu IBM SPSS, MS Excel u Jamovi.
[TpuiiokeHu ca TeCTOBE 3a MPOBEPKa HOPMATHOCT Ha pa3npe/ielieHHsITa, CPaBHsIBaHE
Ha 3aBHCHMHM M HE3aBUCHMH IIPOMEHIIMBH, OIMCATENIHA CTATHCTHKA, KOSPUIINCHTH
332 OLEHKAa Ha HAAEKHOCTTAa Ha M3IO0J3BaHMA MHCTpYMEHTapuyM. Bcuuku
CTATHCTUYECKU TECTOBE ca MPUWIOKEHH C PaBHUILE Ha 3HaunmocT — 0=0.05.
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3a mpoBepka Ha HOPMAIHOCT Ha pPa3NpeleeHUsTa € TNPHIOKEH TecT Ha
Shapiro-Wilcoxon, koiito Moxe 1a ce MPHIOKH Mpu mo-Mankk u3Baaku (N<50).
(Mishra, u mp., 2019) TecThT e NPIIIOKEH ¢ HyJIeBa XAMIOTE3A:

H, — Pa3npenenennero Ha JaHHUTE € HOPMAJTHO.

W ajTepHaTHBHA XHUIIOTE3a:

H, — Pa3npeneneHuero Ha JaHHUTE HE € HOPMAJIHO.

3a BCHYKM OCTaHAJIM CpaBHEHHs € W3JUIHATa HyjeBa xumoresa H, —
Hama ctacTucTHYecky 3Ha4MMa pasJ/idKa B pesyaTaTuTte Ha ydeHunTe oT EI' u KT
3a CBHOTBETHUTE pa3leld WIM II03HaBaTeNHW paBHuma. Popmynupana e
eIHOCTpaHHa anTepHaTUBHa xumorte3a H; —Pesynrature B EI' ca mo-Bucoku oT
pesynrarute Ha KI' 3a chOTBETHUTE pa3zeny Wik 03HABATEIHN PABHUIIA.

4.2.1. KoHcTraTHpaml eKCepuMeHT

TecThbT, M3MOI3BAH 3a OMpeeisHe Ha BXOAHOTO HUBO (IIpunodicenue Nel)
BKMoYBa 21 BBHOpoca, pazgenenn B 3 rpynu — ,be3onmaceH uHTepHET®,
,,KOMIIOTBPHO MOJEIHpaHe M BBIPOCH, KOUTO ca OT pazliel KOMIIOTHPHO
MOJIeTIMpaHe, HO BKJIOYBAT B cebe CHM MaTeMaTHYecKH acleKkTH, Maremaruka 3a
KkparkocT. Pa3paborena e TectoBa cneuudukanus ([Ipunoscenue Nel). Tectst e
NPWIOKEH B KOHTPOJIHATA M EKCIIEPHMEHTAJHA Ipyla B J(Ba IOCICIOBATEIHU
BUITYyCKa.

4.2.1.1. CpaBHeHHe Ha 001IMs OPOii TOUKH BHB BX0AHO HUBO Mexay EI' u
KI'

Pesynrature OT MPHIOKEHUTE CTATHCTUIECKH TECTOBE ITOKA3BaT, U€ JaHHUTE
OT TecTa 3a ompenensHe Ha BxoaHo HUBO W B jasere rpymu (EI' u KI') cneasar
HOpMaJHo pasmnpezenenue. CtaTucTukuTe ca choTBeTHO p = .307 > .05; df = 33
3aElup =.321 > .05; df = 26 3a KI" npu tecra ua Shapiro-Willcoxon. (Queypa
IV.1)

W nBete 3BagKy CIEABAT HOPMAITHO Pa3MpeieICHHE, TTOpaIy Ta3h MPUINHA €
npunoxe t-Test Ha Student, u3nomn3eaiiku copTyepHHs MakeT Ha Jamovi

VYcraHoBH ce, 4e HsIMa CTAaTUCTUYECKM 3HAYMMa pas3liika MEXAy oOImuTe
pesynraru Ha yueHunute ot asete rpynu t(57)=1.122, p=.267>.05, d=.2942 .

4.2.1.2.CpaBHenne Ha pe3yaratute no pasgean mexay EI' u KI'

3a cpaBHEHHE Ha pPE3yJTaTUTE BBPXY BCAKA €IHA OT TPHUTE TPYIH BHIPOCH
(Bezonacen uuTepHeT, KOMIIOTBPHO MojenupaHe W MarTeMaTHKa) € HpPUIIOKEH
Hemapamerpuunus tect Ha Mann-Whitney 3a HezaBrCUMHU H3BaIKH.

U 3a Tpute pasjena HIMa OCHOBaHHE 1a OTXBBPIMM HyJieBaTa XHroresa (HsaMa
CTATHCTHUYECKH 3HAYMMa pa3liika B pasmpenelicHusTa). 3a pasaen beszomacen
uHTepHeT cratuctukuTe ca U=408, p = .736 > .05,p =.0501. 3a pa3nmen
KommrorspHo Monenupane craructukure ca U=320, p =.093 > .05,p = .2552. 3a
pa3zmen Marematuka cratuctukute ca U=385, p = .498 > .05,0 = .1026.
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4.2.2. AHanm3 Ha pe3yJTaTH oT (POpMHUPALI eKCIIEPUMEHT

ITo Bpeme Ha ¢opMupams eKCIEPUMEHT TpPH  YYCHHIUTE OT
eKCTIepUMEHTalIHaTa TPyNa € NPWIOXKEH MoJela Ha oOydeHWe, AUCKYTHpaH B
HACTOSIINS TPYA.

B nmombnHeHume, paspaboreHuTe 00pa30BATENTHH KOMHIOTBPHH WIPH Ca
NPEI0CTAaBEHU Ha YUUTENHN OT IslaTa CTpaHa ¢ MoJ0a Clie/l M3IO0JI3BaHe Ha UTPHUTE
Jla TIOIIBJTHST aHKETHA KapTa 3a OICHKa ITOJIE3HOCTTa HA UIPUTE M OTHOIICHHE Ha
YUCHHIIUTE KbM WTPUTE Ha TeMa Oe30maceH WHTepHeT, onmucanu B riasa Il ot
Hactosmus Tpyd (3amaua 1 — 3amaya 4) - ,,KakBo mie Hampasum ako ...“, ,,Jla
cnacuM [lomu“, ,,Cranu 6orat®, ,,Jla mogpenum me3ena’.

4.2.2.1. Pe3yJaTaTH OT aHKETHOTO NPOYYBaHe CpPel eKCIePTH YUUTeIU

Ot aHKeTHpaHUTE yuuTenH, 62 ca xeHy, a 2 — Mbxe. Excrieprute, oneHmIn
UTPHUTE ca PEeIUMHO Ha BB3pacT Mexay 41 u 50 r. Yunrenure ¢ Hail-ToIsIM CTax —
Han 20 rogunu ca 23 Ha Opoid, Te3u ¢ Hai-MarbK (1-5 rogunu) — 24 Ha 6poit. bposr
Ha eKCIePTUTE TECTBAIM UTPUTE U B TpUTE Kiaca (5, 6 u 7. knac) e 16.

HampaBeH e aHanW3 Ha HaAeXJHOCTTA Ha aHKETaTa KaTo € H3IOJ3BaH
koeunneHTsT Alpha Ha Cronbach. KoeuuueHTBT OT BCHUKH BBIIPOCH U 32 TPUTE
urpu € .961. Koedurmenrst Alpha na Cronbach Ha BbIpocHTe OT cKkaiara 3a
OLIEHKa Ha UIPUTE BbB BB3pacToBa rpymna 5. kiac € .875. TecTsT € NPUIIOKEH ChC
copryepuus naker Ha SPSS IBM Statistics. U B gara ciayuas uMaMe ajeKBaTHa
HaJISKAHOCT Ha M3II0JI3BAaHHS HHCTPYMEHTApHyM (aHKETHOTO ITPOYYBAHE).

ChriacHO MOJYYCHHUTE [aHHW, CIOpEN YYHTEIWTEe, YUYCHHIIUTE IOKa3BaT
MOJIO>KUTETTHO OTHOIIEHHE KbM UTPHUTE.

IIpunoxenure tectoBe Ha puaMad U YUIKOCHH I10Ka3BaT 4e:

e Karo naii-3abaBHa 3a ydeHUINTE, HAOIIOABaHN OT EKCIIEPTHTE, Ce
okasBa urpara ,,Ctanu 6orat’ — cpeJiHa CTOHOCT B onieHkuTe 4.71.

e Urpute He ca 3aTPyAHWIN YUYCHULIUTE.

e Cnopen yuutenure wurpure ,,Cranum Oorat u ,Jla noapeaum
II'b3ETUTE ca HAal-TIOJIE3HU 33 YUCHULIUTE.

e Bcuuku urpu pa3BuUBaT JUTUTAIHM KOMIIETEHTHOCTH IO TeMaTa
,,DE30IMacCeH HHTEPHET .

4.3.AHaJu3 HA Pe3YJTATH 0T 3aKJII0YUTEJIeH eKCIlepHUMeHT

4.3.1. Anaau3 Ha pe3yaraTu ot u3xoaHo HuBo B EI' u KI'

B xpas Ha 00y4yeHueTo e HarpaBeHa IPOBEPKa Ha Pa3BUTUETO Ha AUTUTAIHU U
maremaruuecku KommereHTHocTH B EI' u KI' ¢ usxomen tect (Ilpunoscenue Ne3).
Brmpocure B Tecta ca 24 Ha Opoi, MpoBepsBaIl YMEHUATA B 7 TPYIIH:

3a ma ce mpoBepH TpailHOCTTa Ha 3HAHUS HA YYEHUIUTE, CBHIIUAT TECT €
MIPWJIOKEH U 32 IPOBEPKA HAa BXOIHO HUBO B 6. KiIac.

3a aHanM3 Ha U3XOJHMUTE PE3YJITaTH ca NMpuaokeHH: Tecta Man-Yurau (Mann
— Whitney U) u tecr na Ilanupo-YunkokcsH (Shapiro-Wilcoxon).
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4.3.1.1. CpaBHeHHe Ha o01IUs OPOif TOUKHU B N3X0HO HUBO Mexkay EI' u
KI'

Tect na Shapiro-Wilcoxon e mpuiokeH 3a mpoBepka Ha HOPMAIHOCT Ha
pasnpezeneHusTa.

Pesynrature OT MPHIOKEHUTE CTATHCTUIECKH TECTOBE MTOKA3BaT, U€ JaHHUTE
OT TecTa 3a olpezAensHe Ha u3xoiHo HuBo u B nsere rpynu (EI" u KI') ciexsar
HOpMaJHo pasmnpezeneHue. CTaTHCTHKHTE ca ChoTBeTHO p = .120 > .05; df = 33
3a EI' u p=.482>.05; df =263a K[ npu Ttecra ma Shapiro-Willcoxon.
Ipunoxe e t-Test va Student, u3non3eaiiku codpTyepHHs MaKeT HAa JAMOVI .

CraTuCTHKUTE IOKa3BaT, Y€ MMa CTATHCTHYECKM 3HAUMMa Pa3iMKa MEXTY
o0muTe pesynTatd Ha ydenunure ot asere rpymu t(57) = 3.39,p =.001 <
.05; d = .890, c kKoeTo ce OTXBBPIIS HyJIeBaTa XUIIOTE3a.

4.3.1.2.CpaBHenue Ha pe3yararute mexkay EI' u KT' mo pazngenn

3a pazpenure Kommiorspro moaenupane (KM) u Marematuka (Mat.) TecThT
Ha Shapiro-Wilcoxon uu naBa ocHoBanwue na npriemeM, ue B EI' u3Bagkute cieasar
HOpManHO pasmpenenenne. Cemoro ce otHacs 3a KI. 3a pasmen besomacen
unreprer (BU) B EI' u KI' He e Hamuile HOPMANTHOCT HAa pa3MpeiesiCHHUETO.
Codryeppr Ha Jamovi WHAMKHMpa HalIMYHe HA DA3IMKd B JICIEPCHUTE B
cratucTukuTe Ha paszaenu KM n Maremaruka. [Topaan Ta3u npuunHa 3a CpaBHEHHE
Ha pe3yNTaThuTe BBPXY BCsKa efaHa OT apere rpymu Bbmpocd (KM u Mart.) e
MIPUJIOKEH HENapaMeTPUYHHS TECT Ha Yeild 3a He3aBUCHMHU W3BAJIKU. 3a pasjiel
besomaceH HHTEpPHET € MpPUIOKEH HemapaMeTpuyHus TecT Ha MaH-YuTHu.
TecToBeTe ca MPUIIOKEHH 3a BCEKH Pa3ze:

[Monydenure CTaTHCTHKM OT NPWIOKEHUS TECT Ha Yemd 3a pasienu
,Kommorepro  mozenupane”  (t(4.29) = 53.8,p =.001 < .05;d = 1.09) wu
,Marematuka“ (t(4.30) = 54.8,p = .001 < .05;d = 1.10) gaBaT OocHOBaHHWE Ha
ce OTXBBPJIM HyJieBaTa XHIIOTe3a M Ja Ce NpUEMe alTepHAaTHBHATa XHWIIOTE3a.
Pesynrature Ha yuyenunure ot EI' mpu OLIEHKM Ha M3XOIHO HHMBO B ChOTBETHHS
pazzen B 5. kiac ca no-Bucoku. Pesynrarure B EI' ca cratucTiyeckn 3Ha4MMO 110-
Bucokn oT pesynrarute B KI' 3a pasmenute KoMImoThpHO MonenupaHe u
MaremaTuka.

B Tabnuma V.2 e mpeacraBeHa o0o0mieHa HHGOPMAIHS OT MPHIOKCHHUTE
TECTOBE.

Tabnauya IV.1 Obobwena ungopmayus 3a cpasnenuemo na pesyamamume va EI'u KT na
U3X00HO HU60, 5. Knac no pazoenu

Kpurepuii Pesyarar

Hwma cratucTuyecku 3Ha4YMMa pas3iuka, kato B ET°
pe3yATATUTE Cca IO-BUCOKH

besonacen uHrepHer HsMa cTarucTuuecku 3HauuMa pasinka

Mwma cratucTtuyecky 3Ha4MMa pasnuka, kato B EI°
PE3yATATUTE Ca TI0-BHCOKH

Hwma cratucTuyecku 3Ha4MMa pas3nuka, kato B ET°
pEe3yNTaTUTE ca MO-BUCOKH

OO0 pe3yarat

KOMHIOTT)pHO MoA€IIUpaHe

Maremaruka
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4.3.1.3.CpaBHenue Ha pe3yararute B EI' u KI" ot uzxonno HuBo 5. kiac
110 OTHOLIIEHHE HA MO3HABATEJIHUTE PABHHUIIA

B 3aBucuMocCT OT TOBa AN JAHHUTE CIIEABAT HOPMAITHO PA3NpPEACICHUE HITH
HE € MPUIIOKEH TECT 3a He3aBUCHUMU U3BaIKu, MaH-YutHu, niu tect Ha Welch 3a
CpaBHEHHE Ha JIBE€ HE3aBHCHMH M3BaJKW IPH IPEIIOJIOKECHNE 33 HOPMAITHOCT Ha
pasnpeneneHueTo U pa3IuKy MKy AUCHEPCUUTE 32 ChbOTBETHUTE MO3HABATEIHU
paBHUINA, KOUTO CE JOCTUTAT Upe3 3aJaunTe.

IIpu ouenka Ha Paspmen ,KommioTbpHO MonenupaHe®, ¢ paBHUIIE Ha
3HauyuMocT .05: HsIMa OCHOBaHHE Ja ce OTXBBPJIM HyJjeBaTa xumnore3a Hj: Hsma
CTaTUCTHYECKH 3HAUYMMa pa3iinka Mexay pesyararute B apere rpymu (EI' u KT') 3a:
no3HaBarenHo pasuume 3Hanume (U = 369,p =.159 >.05;p =.1399) =un
no3HaBaTenHo paBHuile Pazoupane (U = 414,p = .406 > .05;p = .0350)

C paBaumie Ha 3Ha9nMocT .05 3a O3HABaTENHO paBHUIIE AHAJIH3, HyJeBara
xunote3a Hy: Mexnay pesynratute B apere rpynu (EI" u KI') Hama craTrcTHdecku
3HAQUYMMa Pa3jIdKa ce OTXBbPJA. YueHunure oT EI' uMaT no-BUCOKMU pe3yJITaTu Ha
no3HaBarenHo  pasaumie Anamms. (U = 173,p <.001 <.05; p = —.597)(
@urypa IV.3)

ot

o Mean (95% CI)
61 0 Median

5 U KM Ananna

Er Kr
pyna
Queypa V.1 Bokc-nnom Ouacpamu na cmamucmuku Ha Mann-Whitney ewpxy pesyamamu 3a
nosHaseamenHo pagruwe Ananus 3a u3xooHo Hugo, pazoen ,, Komniomvpno mooenupane, EI"u KI”
B Tabsuma V.2 e npeacraBena 0006meHa nHGOpMAIIHS OT CTATUCTHKHTE.
Tabnuya V.2 Obobwena ungopmayus 3a cpasnenuemo na pesyimamume na EI'u KT na
U3XOOHO HUB0, 5. KIAC NO NO3HAGAMENHO PAGHUULE

Kpurepuii Pesyarat

3naHue, pasgen ,,bezonaces uHTepHEeT™ Hsima crarucTuuecky 3HauMMa pasJiuka
[punoxenwne, paszgen ,,.bezomnacen Vma craTncTHYecKy 3HaIMMa Pa3iKa,
HHTEpHET" karo B EI pesynrarure ca o-BUCOKH.
3Hanue, paznen ,,KoMmoTspHO

MojeUpane” Hsma craTuctiueckn 3HauMMa pasifka
Pas6upane, paszen ,,KommoTspHO

MoJieTpane™ Hsma craTuctuuecku 3HauMMa pasiuka
[punoxenwue, paszgen ,, KoMmoTspHO Vma craTncTUdecky 3HaYNMa pasiiiKa,
Mojenupase kato B EI" pesynrarure ca no-BUCOKH.
Amnanus, paznen ,,KoMnoTspHO Mma craTucTuuecky 3HaUMMa pasiiika,
Mojenupase karo B EI" pesynrature ca mo-BUCOKH.
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[IpemrosxkeHUAT MOAENT BOAW IO IMO-JOOPH pE3YNTaTH Ha MO-BUCOKHUTE
IIO3HABATCIHU paBHI/IL[Ia — HpI/IJ'lO)KeHI/Ie nu AHaJ'[I/IB, C KOCTO € HOTB’bp}IeHa qacTtTa OT
XHUIIOTE3aTa Ha W3CJICIBAHETO, CBbP3aHA C MOCTHKCHUSITA IO I[MO3HABATEITHU
paBHHIIA.

4.3.2. AHaju3 TPAHOCT HA 3HAHUATA

4.3.2.1 O61ma mocraHoBKa

3a ja ce mpociiean TpaliHOCTTa Ha 3HAHUSTA HA YYSHULIUTE, 32 BXOJHO HHBO B
6. KJTac € M3MOJI3BaH TecTa 3a U3XOMHO HUBO B 5. KJIac M B JIBETE TPYIH, U B /1BaTa
BUIyCKa. B 3aBHCHMMOCT OT HOpMaJHOCTTa Ha pa3Npeie]eHHETO Ha JaHHHUTE ca
M3IIOJI3BAaHN 3HAKOBHST PAHrOB TecT Ha YHiKokchH (Wilcoxon signed ranks test)
wm t-Test 3a cpaBHsABaHE Ha 3aBUCHMH M HE3aBHCHUMH W3B3JKH, KOUTO HMAT
HOPMAJIHO pa3IpezieieHle 1 PaBEHCTBO Ha JANCIIEPCUUTE.

W nBarta TecTa ca MPHIOXKEHH 32 CHOTBETHUTE Pa3feid M IO3HABATEIHH
paBHI/II_Ha:

4.3.2.2 CpaBHeHHe Ha pe3yJTaTHTe OT H3XOAHO HUBO B 5. KJIac M BXO/THO

HuBo 6. kiaac 3a EI' u KT nmo pa3aenu

3a aHanu3 Ha JaHHUTE ca mpuiokeHu tect Ha Student m Wilcoxon W B
3aBHCHMOCT OT TOBa JIAJIM JAHHUTE CJIeBAT HOPMAITHO pas3mpeliesieHre Uil He.

TectsT Ha Student’s e mputoxken 3a EI' Bepxy o0mu pesynrary, pasaenn KM
u mareMatuka, 3a KI' Bepxy paznen KM u paspen BI

TectsT Ha Wilcoxon W e mpunoxern 3a EI' Bepxy paszmen BU u obmu
pesynraru 1 o0y pesynraru u pazaen besomacen unrepHer 3a KI'.

[Tpu yuennnute ot EI' He ce HabmOAaBaT CTATUCTUYESCKHA 3HAYMMH PA3IIHKH B
MOCTIXEHUsTa 0T M3xoxaHo HUBO 5. kiac 1 BxoxHo HWBO 6.KJjlac 3a menust TecT
(t(32) = .689,p = .248 > .05; d = .120), pasnen ,,KoMOoOTbpHO MoOmenUpaHe,
(t(32) = 1.264,p = .108 > .05; d = .220), pasuen ,,bezonacen uatepuer™ (p =
.748 < .05; d = .308). Yuenunure B EI' 3amazBaT cBOUTE pe3ynTaTH Ha TECT
BXOJTHO HMBO 6. KJIaC CIIPSIMO U3XOJHO HUBO 5. KJIac.

3a pasmen ,Marematuka®“ (t(32) = 1.771,p = .043 < .05; d =.308)
HyJIeBaTa XHMIIOTE3a CE OTXBBPIII U CE IpHeMa anTepHaTuBHarta: H, — Pesynrarure
OT TECTa U3XO/IHO HHUBO 5. KJIacC ca M0-BHCOKH CIIPSIMO PE3YJITATUTE OT TECT BXOIHO
HUBO 6. knac. He e Ha muIe TpaitHOCT Ha 3HAHMSITA.

3a o6urust pesyarat Ha K[ (p = .007 < .05; d = .594), kakro u 3a paszenn
»Kommiorepro — mopmenupane  (t(25) = 2,55,p =.009 <.05; d =.500) wu
»Maremaruka“ (t(25) =296, p =.003<.05;d =.580) ce  mpuema
anTepHaTHBHATa xurore3a: H, — Pe3ynrarure oT TecTa M3XOAHO HUBO 5. KJlac ca
MO-BHCOKH CHPSAMO PE3YJITaTUTE OT TeCT BXOAHO HHUBO 6. Kiac. He e Ha mume
TPalHOCT Ha 3HAHUATA.

B Tabmuma 1V.3 e npencraBeHa oboOmeHa WHGOPMALNSA OT CPABHUTEIHUS
aHaiM3 3a TpariHocT Ha 3HaHuATa B EI" u KT 3a oOuure pesynratu u pe3yiaTaTture
o rpynu — bezonacen untepHer, KommoTbpHo Mozenupane 1 MaremaTuka.
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Tabauya V.3 Obobwena ungopmayus 3a cpasnenuemo na pesyamamume va EI'u KT na
U3XOOHO HUB0, 5. KIAC U 6XOOHO HUBO 6. Kidc, no pasdeiu

Kpurepuii Pesyarat EI' Pesyarat KI'

061 Hsma crarrcTrdecku 3HaunMa Hma cratrcTHYecKH 3Ha4nuMa
pesyTar pasnuka. Y4eHUIUTe 3ana3BaT pasnuka. Y4YeHULUTE TOHKaBaT
CBOHWTE PE3YNITATH. pe3yATATUTE CH.

Besomnacen Hsima crarrcTrdecku 3HaUMMa Hsma crarrcTruecku 3HaUMMa
HETepHET pasnuka. Y4eHunuTe 3amna3BaT pasnuka. Y4eHunuTe 3amna3BaT
CBOWTE PE3YNITaTH. CBOMTE PE3YNITaTH.
Hsima cTarucTrueckn 3HaUMMa Mma craTucTHYECKH 3HAaYMMa
KommtorspHO
MoneEpae pasnuka. Y4eHunuTe 3amna3BaT pa3nuka. Y4eHUIUTE MOHMKaBAT
CBOUTE PE3YJITATH. pe3ynTaTure cu.
Hswma craructudeckn 3HaUMMa Mma cratucTHYecKy 3HaYMMa
Maremaruka pasiuka. Y4eHUIUTe 3ana3BaT pasnuka. Y4YeHULIUTE TOHMKaBaT
CBOUTE Pe3yJITaTH. pe3ynTaTure cu.

4.3.2.3CpaBHeHHe HA pe3yJITATHTE OT N3X0/IHO HUBO B 5. KJIac M BXOJHO HUBO
6. xsac 3a EI' u KI' no no3HaBaTe/IHM paBHULLIA 32 pa3aed ,,besonacen
HHTepHeT“ u ,, KoMIIOTHPHO MoeMpaHe®

3a aHanW3 Ha JaHHWTE ca mpwiioxkeHn Tect Ha Student wirm Wilcoxon W B
3aBUCHMOCT OT TOBa Jalll JaHHHUTE CJIEIBAT HOPMAJHO paslpeleieHUe WM He.
Tectbr Ha Student’s e mnpuwioken 3a KI' BbpXy ITO3HABaTEIHO pPaBHHUIIE
[punoxenne, pazgen KM. Tecrbr Ha Wilcoxon W e npwioXeH 3a BCHUKH
Mo3HaBaTeNHU paBHUIIA 3a pazaenu bU u KM 3a EI'. 3a KI" TecTbT e npuiioxkeH 3a
BCHYKM IIO3HABAaTEJIHM PaBHMINA, C HW3KIIOYCHHE HA [IO3HABATEIHO PAaBHHUINE
ITpunoxenue 3a pazaen KommioTspHO MoaenupaHe

[pu yuenrnmute ot EI He ce HabmOAaBaT CTATUCTUYESCKHA 3HAYNMH PA3JIHKH B
pesynraruTe 3a paBHUIE Ha Mo3Hanue 3uanue (p = .230>.05; d =.1930) u
paBHuIe Ha no3zHanue [punoxenue (p = .624 > .05; d = —.0784) or Uzxoxno
HUBO 5. kiac 1 BxogHo HuBo 6. Kitac 3a pasnen ,,bezonacen uHTepHeT . YUeHUIIUTE
B EI" 3ama3Bar cBOMTE pe3ynTaTH Ha TECT BXOJHO HHUBO 6. KJIac CHPSMO H3XOJTHO
HUBO 5. Kkiac. 3a yuenunure ot KI', cblilo, ce MOTBbpKJaBa HyJieBaTa XUIIOTE3a.

ITo orHomeHue Ha pesynrarute Ha EI' o mo3HaBarenHo paBHHIIE AHAIH3 32
paznen ,,KoMmoTbpHO MojenaupaHe™ ¢ paBHHUIE Ha 3HAUUMOCT .05 ce OTXBBpIs
HyneBata xumoresa Hy, — Hsama cratucTuueckum 3HaYMMa pas3iuka B
pasnpeneneHusITa Ha pe3ysITaTuTe OT TeCTa U3XOAHO HHUBO 5. KJIac M BXOAHO HUBO
6. ximac Habmogasa ce criaj B pe3yaTarute Ha yueHuruTe B EI' 3a mo3HaBatenHOTO
paBHUILE.

Mo otHomenune Ha pesynrtarute Ha KI' HyseBaTa xumoresa ce MOTBBPKIaBa 32
BCHYKH M3CJICBAHH [TO3HABATEIIHU PaBHUIIA.

HesaBucumo, ue umMame HamansiBane Ha pesynrarute B EI' mo oTHomeHue Ha
Hal-BUCOKOTO M3CJIENBAHO MO3HABATEIHO paBHUINE — AHanu3, ydeHuuurte oT EI
MMar M0-BHCOKHM pe3ynTatu oT yueHunute B KI'. CpeaHute CTOHHOCTH Ha BXOIHO
HUBO 32 6. knac, papHume Ananus 3a EI' e 6.061 , a 3a KT e 3.651.
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B Tabmuna V.4 e npeacraBeHo 0000111€HIE OT PHIOKEHUTE aHATIM3H.
Tabnuya IV .4 Obobwena ungopmayus 3a cpasnenuemo na pesyimamume va EI"u KT na
u3x00H0 HU60, 5. Knac u 6xo0no nuso 6. knac, no n03HA8AMeNHo pagHuuje

Kpurepnii Pesyarar EI' Pesyarar KI'

3HaHHe, pa3)len HS{Ma CTAaTUCTHUYCCKHU 3HAYHNMa HﬂMa CTAaTUCTHUYECCKH 3HAYUMa
,.be3onacen pasnuka. Y4eHUIUTe 3ama3BaTr | pa3jivka. Y UeHHUIUTE 3a1a3Bar
HWHTEpHeT" pe3yiTaTuTe Ccu. pe3yATaTUTE CH.

[Ipunosxenue, pazaen
,,be3zonacen

Hswma cratuctudecku 3HaUMMa
pasiuka. Y4eHULIUTe 3ana3BaT

Hsma craructuyecku 3HauNMa
pasnuka. YYeHUIUTe 3amna3BatT

HMHTEpHET" pe3yJITaTuTe CH. pe3yJITaTuTe CH.
3Hanwue, pasgen Hsma craructiuecku 3HaunMa | HsiMa cratucTadecku 3Ha9YMMa
,,KOMIIOTBPHO pas3iiKa. YUeHHUIUTE 3aMMa3BaT | pa3iuKa. Y USHUIUTE 3ama3Bar
MojenupaHe’ pe3ynTaTure CH. pe3ynrature cH.
Pazbupane, pazgen | Hsama cratuctuueckn 3HaunMa | Hsama cratuctudecku 3HaunMa
,,KOMIIIOTBPHO pa3nuKa. YUeHUIUTe 3ana3BaT | pa3iuKa. Y YCHULUTE 3a1a3BaT
Mojenupase’ pe3yATaTUTE CH. pe3yJITaTuTE CH.

[Ipunoxenue, pazaen
,,KOMIIIOTBpHO
Mozenupane

Mma cTaTUCTHYECKH 3HaUNMa
paznuka. Y4yeHunuTe
[OHIDKABAT PE3yJITaTUTE CH, HO
pe3yaTaTuTe Ha YYSHUIUTE OT
ET ocTaBaT mo-BHCOKH OT
pe3ynTaTuTe Ha YYCHULUTE B
KI'

Hsma cratuctuuecku 3HauNMa
pasnuka. Y4eHuIuTe 3ana3BaTt
pE3yNTaTUTE CH.

Amnanus, pazzuen
,,KOMITIOTBpHO
Mojenupane’

Hsma cratuctidgeckn 3Ha9MMa
pa3nuKa. Y4eHUIUTe 3ana3BaT
pE3yNTaTUTE CH.

Hsma craructiuueckn 3Ha9NMa
pa3nuka. Y4YeHUNUTE 3a1a3BaT
pe3ynraTure cH.

4.3.2.1. AHa/In3 HA AaHKETHO MPOYYBaHe 32 OTHOLIEHHETO HA YYeHUIINTE KbM

NpeJIOKEHHsI MTPoBO Ga3mpaH Mojeal Ha o0ydyenue Ha Tema be3omacen
HHTepHeT

OcHOBHaTa IieJl Ha NPOBEICHOTO AHKETHO IIPOyYBaHE € Ja YCTaHOBH
OTHOIICHHETO Ha YYEHMIUTE KbM MPEATOKEHHS HWIpoBH Oa3WpaH MOZIENT Ha
oOydeHNe B KOHTEKCTa Ha TeMarta ,,be3onacen unrepHer™ . Upes oHmaiiH cpenara
Moodle e mpegocTaBeH gAocThl 10 urpure ,,Kakpo e Hampapum ako ...“, ,Ja
cnacuM [Tomn®, ,,Cranm Oorat®, ,,Jla mogpenum me3ena™ (3amaum 1-5, omucanu B
I'maga III). (Tuparova, Tuparov, & Mehandzhiyska, 2021)

3a mpoydBaHe MHEHHETO Ha yUCHHIUTE € ch3aaneHa aHketa ([Ipunooswcenue
MNe2) ¢ BpIpocH 3a Besika elHa OT UTpHUTe. BBIIpocuTe BBB BCSIKA €1HA OT aHKETHUTE
ca pasfieJIeHH B CIECAHUTE KaTETOPHHM: IIOJ; MOJIE3HOCT B 00pa30BATENCH ACIEKT;
,»JIECHU 32 M3M0J3BaHe"’; AW3aiiH, TEMIIO Ha UTpara, Fepod U HaBUTalUs B UIpaTa;
00110 BB3NPUATHE/OTHOILICHIE KbM UIPaTa; Bb3MOXKHOCT 3a J00aBsHE Ha KOMEHTap.
Bcewnukn BBIpocH, ¢ H3KITIOUCHHE Ha BBIIPOCA, CBBP3aH C I10JI, Ca JINKEPTOBA CKaJa.
3a BcekH OT BbIpocuTe € wH3umcieH koeduimenT Ha Cronbach's Alpha.
IpunoxenuTe TecToBe ca ¢ paBHuIIe Ha 3Haunmoct 0,05. (Tuparova, Tuparov, &
Mehandzhiyska, 2021)
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AHKETHOTO IPOYYBaHE € MPOBEACHO C YUEHUIH OT 5, 6 1 7 Kiac. AHKETHUpaHH
YYeHHUNH OT 5. ximac ca 23 Ha Opoit — 12 momuera u 11 momuuera. (Tuparova,
Tuparov, & Mehandzhiyska, 2021)

Koedunuentsr Cronbach's Alpha, nokaspar HajexJHOCTTa Ha aHKETaTa € C
BHCOKH HMBA 3a BCSAKA €[HA OT MPEUIOKEHNTE Urpn — KakBo e Hampasui ako ...
((p = 0.928), Cranu 6orar (p = 0.762), Ia cnacum Ilomm (p = 0.916), Ma
noapenum mb3ena (p = 0.925). [Ipunoxen e tectbt Ha Kpyckan Yonuce (Kruskal-
Walli), 3a na ce uzuncian 00MIOTO OTHOMIEHUE W BB3NPUATHE KbM HTPHUTE.

3agauya 1 (KakBo e HanpaBull aKo ...)

CreHapusT Ha WrpaTa W I[BETOBATa rama ce XapecBa oT 85% OT yueHHIHTE.
Yyenunure, roTOBU Ja MpenopbyaT urpata Ha cBou cbydeHuuu ca 80%, a 74% ce
3abaBisiBar, 1okato urpast urpara. (Tuparova, Tuparov, & Mehandzhiyska, 2021)

3agauya 2 (Ctanu 6orar)

HpOHeHTI)T Ha YYCHUIUTE, KOUTO NOTBBbPKAABAT, Y€ UM XapecCBa Ja UTpaAT
urpara ¢ 80. 3a 89% OT BCHYKM YYEHHWIM TEMIIOTO HA WIpaTa € MOAXOAAIIO, a
BEPOSITHOCTTAa Ja mpemnopbuar wurpara e 84%. (Tuparova, Tuparov, &
Mehandzhiyska, 2021)

3agauya 3 ([Ja cnacum Iosn)

CueHapusiT Ha wurpara ce xapecBa oT moBede oT 80% oOT yuyeHHIHTE.
YdeHuuTe HaMupaT TEMIIOTO Ha HTpaTa 3a MOAXOAAIIO U KaTo IS0 MM J0Tajaa 1a
Urpast urpara. B npoueHTHO oTHouieHue, 75% OT yyeHuIuTe Ouxa mpenopbryain
UrpaTa ¥ UM xapecBa jaa s urpasr. (Tuparova, Tuparov, & Mehandzhiyska, 2021)

3agaua 4 ([la nogpeanm nb3ena)

Ha 70% ot ydeHuIuTe MM XapecBa Ja UrpasT urpara. TeMroro Ha urpata e
noaxonsmo 3a 72% ot ydeHuiure, urpara Om Ouna mpernopbuyaHa ot 76% ot
aHKeTHpaHuTe, a 77% xapecBar urpata karo msio. (Tuparova, Tuparov, &
Mehandzhiyska, 2021)

4.4, U3Boan
OOmusaT Opodl Ha YYCHHUIUTE, BKIIOYEHU B wu3cienBanero ¢ 59. Hsma
CTAaTUCTHUYECKU 3HauuMa pasiimka Mexnay pesyararure B EI' u KI' npu onenka Ha
BXOJJHOTO HHBO B 5. KJIac.
[IpunoxeHnre CTaTUCTUYECKH TECTOBE KbM JaHHHUTE 3a pe3yiTaTUTe Ha
yuenuuute ot EI' u KI' Ha TecT U3X0AHO HUBO 5. KJIac BOAAT 1O CIEIHUTE U3BOJAU:
1. Pesynrarute Ha ydenunute ot EI' ca craTucTH4YecKr 3HAYMMO MO-BUCOKH
OT NOCTHXKEHUATa Ha yueHuuure B KI'.
2. 3a xpurepuii ,bezomaceH WHTEpHET™ HSAMa CTATHCTHYECKM 3HaUYMMa
pa3nMKa B pe3yaTaTUTe Ha ABETe Tpymu. M3urpaBaneTo Ha Urpu 1o Temara
HE € JIOBENO 0 MOBHILIABAHE 3HAHUATA HA YYEHHUIIMTE, HO € JOBEIO 10
MOBHUIIIaBaHe O0LIOTO BB3NPUSATHE U MOTHBAIIMS KbM TeMara.
3. IlpunoxxeHara cucreMa OT 3aJadqd BOOU [0 TO-BHUCOKH PE3YNTaTH 3a
kputepuii ,,KommorspHo Moznenupane® Ha yaenunute ot EI.
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2.

[IporpamupaneTo Ha KO C UTPOBH €JIEMEHTH U MAaTEMaTUUYECKH €JIEMEHTH
BOOM [0 IIO-BUCOKM pe3yiaratd Ha ydeHuuure ot EI' 3a kpurtepui
»,MaremaTuka“.

[Ipemnoxenara cuctema OT 3aJadyd BOAMU 10 TO-BUCOKH PE3YNTaTH Ha
yuenurnure ot EI' Ha mo3HaBaTeTHO paBHUIE AHAIH3.

[IpunoxkeHUTe CTATUCTUYECKH TECTOBE KbM JAHHUTE 3a pEe3yJTaTuTe Ha
yaenunure ot EI"' u KI' Ha TecT BXOTHO HUBO 6. KJIaC BOIST IO CISAHUTE U3BOAM:

B

OO0muTe mocTkeHus Ha yuenunure ot EI ca cratucTiueckn 3Ha4MMO 110-
BHCOKH OT ITOCTH)KEHUATA Ha yueHurmre ot KI.
ITpn yaennnute ot KI' ce HabnmronaBa MoHMKEHNE B OOIIUTE pE3yITaTH Ha
YUEHHIIUTE B TECT U3XOAHO HUBO. [lo oTHOIIeHne Ha pa3zen ,,be3onacHocTt
B MHTEpHET ce HaONoJaBa 3ama3BaHe Ha pesynTtarute. HaOmiomaBa ce
TpalHOCT Ha 3HAHUATA U NIPH JIBETE IPYMU.
[Ipu yuenurmre ot EI' ce HabmiomaBa TpallHOCT Ha 3HAHUATA B TPyIa OT
Bppocu KommoTspHO Mogenupane, a npu yueHunure or KI' He ce
HaOJ01aBa TPAHHOCT Ha 3HAHUATA B IPYIATa OT BBIIPOCH.
[Ipn pesynrarure Ha ydenunute oT EI' Ha BXOAHO HHUBO 6.Kjac ce
HabJroaBa 3ama3BaHe Ha 3HAHUSATA 3a Tpyma oT BbIpocHd Maremaruka. 3a
yuenurure oT KI' He ce HabIromaBa TpalHOCT Ha 3HAHISITA 3a ChIIaTa TpyTa
OT BBIIPOCH.
B rpynure ot BbeIpocu KommoTepHO Mozenupane u Maremaruka oOT
BXOJ/IHO HMBO 6. Ki1ac, 3a kouto ¢ EI' ca nporpamupanu urpu ce Hadonasa
TpafHOCT Ha 3HAHUATA B ChINaTa Tpyma oT BeIpocH, fokaro npu KI' He ce
YCTaHOBSIBA TpaWHOCT Ha 3HaHMATA. [lporpammupaHeTo Ha WIpU C
MaTeMaTH4ecKH acnekT Boau B yacoBeTe mo KMUT 3ana3BaHe Ha 3HaHUS.
VYyenunure or EI' u KI' 3ama3Bar mocTwkeHusiTa CH MO NO3HABaTENIHU
paBHMIA 3HaHUE M NPHIOKEHHE 3a pasjen ,besomaceH uHTepHET® U
MMO3HABATEIHA paBHWIIA 3HaHWe, PazOupane, [Ipunmoxenwe 3a pasmen
,,KOMITIOTBPHO MOJENUpPaHe Ha pe3yATaTuTe cu Ha BxomHo HUBO 6. Ki1ac
crpsimo M3xoaHO HUBO 5. KIac.

3akio4yenue
CBOTBETCTBHE C IIeNITa U 33/1a4NTe Ha TUCEPTALMOHHUSA TPy Ca MPOBEICHH

H3CIEABAHUS, KOUTO BOIAT JI0 CAETHNUTE U3BOIM:

1.

IIpuema ce pabGoTHaTa xumoTe3a: M3mon3BaHETO Ha OOpa30OBATCITHH
KOMIOIOTBPHH WTPH B OOYUEHHETO IO TeMHTE ,.be3omaceH mHTEepHeT " 1
Ch3/1aBaHE HA JIMTUTAIHO ChIIbPIKAHUE B Cpeia 3a OJIOKOBO MPOrpaMUpaHe
B yacoere mo KMUT B 5. xiac mie aoBeae O MO-BUCOKU M TpalHU
JIUTUTATHU U MaTEMaTUYECKH KOMITETEeHTHOCTH.

[Ipuiaranero Ha Moienia BOAU JI0:

O  TIO-BHCOKH OOIIH Pe3yJTaTH;

O TIO-BHCOKO HHMBO Ha TPAMHOCT Ha 3HAHUATA B pazaeln ,,KoMIOThpHO
Mozenupane,;
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o

5.

[10-BUCOKO HUBO Ha TPAMHOCT HA 3HAHUATA 110 MATEMATHKa,
W3non3zBanero Ha urpu Ha TeMa ,be3omaceH MHTEpHET™ OKas3Ba
MTOJIOKUTEITHO BIUSHUE BBHPXY WHTEpeca Ha YYCHHIIUTE II0 BpeMe Ha
0o0y4eHHEeTO 10 KOMHIOTBPHO MOJAENUpaHe U  HMHGPOPMAIMOHHH
TEXHOJIOTHH.

W3non3BaHero Ha Wrpu Ha Tema ,.be3omaceH UHTEPHET™ HE BOJU [0
MTOBHIIIABAHE PE3YJITaTUTE HAa YICHHUIIUTE 110 TEMATa.

[IporpamupaneTo Ha Urpd M 33Ja4d C WUTPOBU E€JIEMEHTH BOAMU [0
MOBHUIIIABaHE HA PE3YJTATHTE B YACOBETE MO KOMITIOTHPHO MOJICIHPAaHE.

[MocTrxeHnsATa HA YyUYCHUIUTE, B PE3yJTaT OT anpoOMpaHe HA MoOJeNa, laBat
OCHOBaHME U3CJIEIBAHUATA [10 TEMAaTa Jja IPOIBIDKAT, UPE3 Ch3JaBaHE HA MOJEI 32
MPOJBIDKABAIIO0 O0yYeHHE IO IIpOorpaMHUpaHe C M3Moi3BaHe Ha e3uka Python 3a
BU3yaJIM3MpaHe Ha MaTeMaTH4ecKH MOJIEH, M3Mo3Baiiku oubanorekara Turtle B
CJIe/IBAIIUTE KIIACOBE.

IIpunocn

OCHOBHHTE IPUHOCH CE CBEXKAAT JI0:

Hayuno npuioxxan

HanpaseH e ananu3 Ha peaim3upaHnTe 3a1a9u B yaeOnummre mo KMUT
B 5. KJIac, pa3BUBAIIM JUTHTAIHU U MAaTeMaTHUECKH KOMIETEHTHOCTH B
TeMHuTe ,,be3onacen naTEpHET U ,,KOMIIOTHPHO MOAETUpPaHE
AHaJ'lI/IBI/IpaHI/I Ca OCHOBHHM KOHIECIIIWHW YU ITIOHATUCH arlapar, HeO6X0)II/IM
3a peaqu3upaHe Ha AUCEPTALIMOHHOTO M3CIIEABAHE

Pa3paboTeH € Mozen 3a pa3BUTHE HAa MAaTEeMAaTHYECKH W JUTHUTAIHU
KOMIIETEHTHOCTM Ha YYeHHIM OT 5. Kjac 3a TeMmure ,be3omacen
uHTepHer u  ,KoMmMmioTbpHO — MozaenupaHe,  OCHOBaH  Ha
B3aMMOJICHICTBHETO MEXTY UTPOBO-0a3UpaHO o0ydeHue,
MEXIYIPEIMETHH BPb3KU H METOJIM Ha 00y4eHHeE.

[punoxuu

Pa3pabotenu ca urpy, mpruiIoKUMHU B pa3aeiu ,,besonaceH HHTEPHET " U
,,KOMITIOTBPHO MOJIENHpaHe™.

Pazpaborena e cucrema OT 3a31aum, Oa3WpaHa Ha WIPH, TIPOEKTH M
UTPOBH €IEMEHTH.

PazpaboTeHusiT Mozmen 3a pa3BUTHE Ha MaTeMaTHYeCKH U JUTHTAIHU
KOMITETEHTHOCTH € ampobupaH B pefoBHHTe YacoBe o KMUT c
YUYEHHIIU OT 5. Ki1ac

IIy6aukanuu no TeMaTa Ha JUCepPTALMOHHUS TPy
Tynaposa, [I., Mexanmxkuiicka, K., & Tymapos, I'. (2021).'maBa 4.
[Mpunoxxenne Ha 00pa3oBaTENHUTE KOMIIOTBPHH UTPH B OOYYEHHETO IO
nHpopMannoHHN TXeHoioruu B yurmmie. Ot I'. Tymapos, E. Hukomnosa, /1.
Tynapoga, /. Kepemequues, K. Mexanmxkuiicka, & B. Benea, Monozpaghus
Hnumezpupano ueposo 6azuparo obyuerue no komnromuopHu Hayku (cTp. 153-
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Introduction

Actuality

The 21st century is a century in which access to the Internet is freer than ever
before. Technologies are extremely quickly becoming an invariable part of our
everyday life and find application in a number of spheres. The topic of education
does not make an exception. The rapid development of digital technologies leads to
the need for changes in curricula to enable highly qualified specialists.

The topic of safe use of the Internet by students is a key topic in computer
modeling and ICT curricula. "It is necessary to reach children's perceptions and
awareness of the importance of the topic. Children should be aware of the dangers
they face when using various services on the Internet, including e-mail and social
networks. It is important to develop skills to identify and protect against the dangers
in the Internet space.(dypesa-TymnapoBa & Mexanpkuiicka, 2018)

The use of educational games is a promising approach, thanks to the ability of
games to teach and build not only knowledge, but also important skills such as —
problem-solving skills, communication skills and teamwork skills (Darina Dicheva,
2015). Piaget (Piaget, 1970) notes that games not only help students develop their
technical skills, but also develop their imaginations. Guided by the above, the
question arises whether and in what way the use of educational computer games in
education will contribute to the development of digital and mathematical
competences in students.

The development of mathematical competences has been of utmost importance
for many years. Mathematical competences are needed in both in everyday life and
in a number of spheres of life. Traditional mathematics education, in most cases, is
reduced to memorizing formulas, theorems and relationships and solving practical
problems explaining given mathematical procedures. This type of learning leads to
excellent numeracy skills, but not so much "strong conceptual understanding of
mathematical problems and mathematics itself".(McGehee, 2021)

Mathematical competences play an important role in the development of
logical thinking, problem solving and application of knowledge in various fields.
They are formed and developed in the process of learning mathematics, computer
modeling and information technology, physics and other subjects that are part of the
exact sciences. Students studying in Bulgaria start studying mathematics from the
first grade, and the current state standards and curricula regulate the studied material
and the skills that should be acquired with each completed grade.(MunucrepcTBo Ha
00pa30BaHNETO U HAyKaTa)

Study parameters
The parameters of the study are defined according to (Teopus u MeTo0IOTHS
Ha 00y4YeHHeTo M0 €CTECTBEHU HayKH U MaTematuka, 2002), (bmwxkkos, [umnomaara
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paboTa He e JIeCHa, HO C KOMITIOTBP U HHTEpHET ..., 2002)and (buwxkkoB & Kpaescku,
1995).

Research topic: Formation of digital and mathematical competences through
educational computer games;

Object of the study: Mathematical and digital competences related to internet
safety and content creation in a block programming environment of 5th grade
students in "St. Kliment Ohridski"FLLHS, Blagoevgrad

Subject of the study: Formation of mathematical and digital competences in
students of the 5th grade in "Sveti Kliment Ohridski" FLLHS, Blagoevgrad, through
the use of educational computer games in Computer Modeling and Information
Technology classes

Target

* To explore opportunities for the formation of mathematical and digital
competences in 5th grade students through educational computer games
on the topics of Internet safety and content creation in a block
programming environment.

Tasks:

4. Todo:

i.review of current literature on the topic
ii.analysis of the concepts of "competences” and "types of competences"
iii.survey of research related to game-based learning and its influence on
the formation of digital and mathematical competences.

5. To create amodel for implementing game-based learning in CMIT, aimed
at developing digital and mathematical competences, suitable for the
target group (5th grade students).

6. To approve the developed model as:

i.the stages of empirical research are defined
ii.an empirical study was conducted using the developed model
iii.was made of the results of the empirical study.

Hypothesis:

The use of educational computer games in teaching on the topics of "Safe
Internet” and creating digital content in a block programming environment in KMIT
lessons in the 5th grade will lead to higher and lasting digital and mathematical
competences

Research Methods:

o Review and analysis of literature related to the subject of research

o Empirical pedagogical research: finding, formative and concluding.

o Methods of collecting empirical material: observation, testing, survey,
interview.

o Statistical methods for processing and analyzing the empirical material.

o Expert evaluation of the developed educational computer games on the
topic "Safe Internet”.
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Stages:

6. Research of current literature related to the subject of research.

7. Development of a system of tasks and games on computer modeling and
information technologies for the development of mathematical and digital
competences.

8. Conducting an ascertaining experiment to establish the digital and
mathematical competences of students in the 5th grade:

= Creation of a toolkit for establishing the level of digital and
mathematical competences

= Establishing an entry level

= Determination of experimental and control group

= Statistical processing and analysis of the results of the finding
experiment.

9. Formative experiment:

= Expert evaluation of the developed system of games on the topic
"Safe Internet"

= Determination of criteria and indicators for the reached level of
digital and mathematical competences, according to the computer
modeling and information technology curricula;

= Conducting experimental training with 5th grade students in
computer modeling and information technologies;

= Tracking the achievements of students during the course of the
experiment.

10. Final experiment:

= Checking the baseline for achieved digital and mathematical
competences

= A survey and interviews on students' attitudes towards the
implementation of a game-based learning model.

Structure of the dissertation

The dissertation work is structured in accordance with the set tasks. It consists
of an introduction, four chapters, a conclusion, bibliography, appendices , lists of
figures and tables.

In the first chapter, the terminology related to the research is examined, the
essence of mathematical and digital competences is presented. A literature review
related to the meaning of the concepts of game, serious game and gamification is
presented. The importance of using cross-curricular connections in learning is
discussed. Related prior research is presented.

In the second chapter, the training in computer modeling and information
technology is presented in historical terms. An analysis was made of the KMIT and
mathematics curricula for primary and junior high school. A list of the implemented
tasks in the KMIT textbooks developing digital and mathematical competences is
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presented, as well as a list of the interactive applications used in a generalized Topic
2. Internet from the 5th grade curriculum in e-readable textbooks.

In the third chapter, a model for the development of digital and mathematical
competences is proposed, aimed at using different forms of game-based learning,
teaching methods, a system of tasks and cross-curricular connections on the topics
"Safe Internet” and "Computer Modeling".

The empirical study and its data analysis are described in chapter four.

In the conclusion, the main findings of the study are discussed.

HEADING 1. LITERATURE REVIEW AND BASIC CONCEPTUAL
DEFINITIONS

1.2 Competence and competency

In practice, difficulties are often noticed in distinguishing between the concepts
of "competence" and "competences". In the scientific literature, there are
disagreements as to which name of the term is more correct. In a number of articles
there is interchangeability between the two, but there are differences in their
semantics. A number of authors consider competence as a more general concept that
includes certain competences. (Usanosa, Mnuesa, & Iletposa, 2014)

In the English, the same word is often used for both concepts - competence (in
rare cases, competency is also used colloquially ).

According to (Carretero Gomez , Vuorikari, & Punie, 2017), cited (MBanosa,
Unuesa, & Iletposa, 2014)in the European Qualifications Framework, define
competence as the ability to use knowledge in different situations in a personal, work
or study context. In the framework, abilities are viewed in relation to the ability to
exercise responsibility and independence. Over time, the meaning of the term has
become blurred, due to its frequent use as a synonym for "competence”, but without
specifying the meaning of the term. This leads to the feeling that the two terms can
be seen as interchangeable. (Wong, 2020),(Yasxaposa-Kocrosa, 2022)

Some of the different definitions of competence are:

e American psychologist David McClelland coined the term as a way to predict

performance on a task.(\Wong, 2020) (McClelland, 1973)

e Klemp defines competence as a defining feature of human character, which is
reflected in the qualitative implementation of tasks. (Klemp, 1980) (Chouhan

& Srivastava, 2014)

e The authors (Spencer & Spencer, 1993) describe competence as skills and
abilities that are acquired through work, study or in life.

The concept of competence comes from the Latin language (lat. competere ,
conformity, suitability; from the English language - competence is translated as
"ability, gift").

Analogous to the definition of the concept of “competency”, there are different
definitions of the concept of "competence". Some of them are:
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e Niche (Niss, 2002)defines competence as the possession of competence in an
area of personal, professional or social life that needs to be developed and
improved in the main aspects of the given area.

e Competence is seen as "an approach involving knowledge, attitudes and
behaviours, procedural and cognitive skills". (Brett, Mompoint-Gaillard, &
Salema, 2009) (UaBmaposa-Kocrosa, 2022)

In an educational aspect, competence can be seen as the ability to use
knowledge, skills and attitudes in various situations of an educational nature, with
personal and social development also linked and influencing. It can relate to different
areas, including linguistic, mathematical, digital, cultural, etc., and assessment is
carried out through a number of methods - tests, projects, quizzes,
etc.(MuamncrepctBo Ha oOpa3oBanmero W Haykara, 2019) (BacumeBa, H.71.)
(MuaCTHTYT 32 YoBEIIKH pecypeu, 2022)

1.2. Digital competencies

Part of the 8 key competences for lifelong learning are 'digital/digital
competencies'. Digital competences are key to development and good fulfillment in
life.

Historically, the term "digital competences" was preceded by "digital literacy",
first introduced by Paul Gilster in 1997 in the book "Digital Literacy”.(Falloon,
2020)

Digital competences are defined as a set of skills to use technology in order to
optimize and automate daily life. Their implementation should be confident and
responsible for the purpose of work, entertainment and learning.(Zhao, Llorente, &
Gomez, 2021)

In 2018, the European Commission issued a new version, a supplement to
Digital competencies framework 2.0 - Digital Competence Framework for Citizens
with 8 levels of proficiency and examples of use ( DigComp 2.1: The Digital
Competence Framework for Citizens with eight proficiency levels and examples of
use ). (Casosa, 2018)

1.3. Mathematical competencies

Mathematical competences play an important role in the development of
logical thinking, problem solving and application of knowledge in various fields.
The Ministry of Education and Science defines mathematical competence as
competence that includes knowledge of numbers, measures and structures of basic
actions and basic ways of expression and argumentation, accompanied by skills for
mathematical reasoning and for applying basic mathematical principles and
procedures. In addition, mathematical competence requires discovering reasons and
evaluating their validity, as well as openness to creativity and innovation. (Ministry
of Education and Science), (Petrova, 2021)

In "Competences and frames of reference”, mathematical competences are
defined as the ability to develop and apply mathematical thinking in solving a variety
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of problems in everyday life situations, to use mathematical ways of thinking and
representing (formulas, models, concepts, graphs and diagrams) (MES).

Building and developing mathematical competences is a complex and long
multi-component process. Skills can be built both in regular math classes and in
classes in other subjects such as computer modeling, physics, chemistry, etc.

In Mathematical competencies and the learning of mathematics : The Danis
KOM project , (Niss, 2002)Ni§ describes mathematical competence as a complex
process involving measurable skills, which he calls competences. It adds that
mathematical competences can also be defined as the ability to understand, evaluate
and use mathematics in different internal and external mathematical contexts, as well
as in situations where mathematics plays an important role. It distinguishes 8 basic
cognitive mathematical skills, defined in two groups. ( Giovannina Albano , 2014)

In the definitions of the Ministry of Education and Science, Nisch, Littner et
al., mathematical competences are considered in the context of the exact sciences,
while in the European framework for building basic competences for lifelong
learning in European schools it is considered as a skill that can be applied in
everyday life. In all the listed definitions of mathematical competences, the word
"understanding" does not appear. One possible reason for this is the fact that the term
‘understanding' is broad and difficult to define precisely.

1.4. Game

Piaget noted that games help students develop their technical skills but also
develop their imagination. They also encourage students to take an active role in the
learning process, which in turn reinforces active learning, experiential learning, and
problem-based learning. (Piaget, 1970)Studies (Groff, McCall, Darvasi, & Gilbert,
2016) (Romine, 2004) (Taratori & Kougiourouki, 2011) ( Papadakis, 2018)done on
the subject indicate that the use of games and game elements during lessons increases
the positive atmosphere in the class and among classmates.

In the scientific literature, many different definitions of what constitutes play
stand out. Some of these are discussed by Eric Burns in The Games People Play
(Epuk bwpH, 2022)and Miltenov (Miltenoff)

Similar features are noticeable in the definitions. A significant number of them
make a connection between play and voluntary activity, which leads to fun and
enjoyment involving rules. The different application of the games necessitates the
introduction of different terms according to their purpose and degree of use.

1.5. Serious and educational games

Games that are created for a purpose other than entertainment are called
"'serious games".

In 1970 Clark Abt first coined the term "serious games". For Abt , serious
games are not used for entertainment purposes, but have "an explicitly stated and
carefully considered purpose". (Tepsuesa, I'ones, & Craspes, 2017)

Zida describes serious games as an intellectual competition played with a
computer, following specific rules. The element of fun leads to “...management of
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company training, education, healthcare ...”. (Michael, 2005), cited by (Tep3uesa,
I'ones, & Craspes, 2017).

"Educational computer games are games that are aimed at a specific
educational content, solving didactic tasks - the player learns new knowledge, skills,
checking, evaluating, as well as consolidating knowledge and skills using a
computer. They have the features and elements of computer games. The games are
designed to be educational, but at the same time retain their 'fun character." (Iypesa
& Kacesa, 2011)We can consider OKI as a subset of serious games.

1.6. Gamification

Looking at the terminology, the question undoubtedly arises as to whether any
activity that has a fun nature mixed with educational goals and competition is an
educational game/game. The use of game elements (mechanics) in various aspects
and spheres (education, psychology, business, etc.), which aim to motivate and retain
the user's attention, in general, is called gamification and leads to an increase in
motivation and pleasant experiences. Many of the definitions include the theory that
"gamification increases motivation/creates more exciting experiences” as well as
"gamification solves problems". The term derives from the English word "
gamification " and has no exact Bulgarian analogue. In our literature "... the
neologisms " gamification " and "gamification™ are used ". (Stoyanova, Tuparova ,
& Samardzhiev, 2018)

1.7. Gamification in education

Gamification is a concept that can be implemented in any sphere of human life,
turning ordinary tasks or problems into unforgettable emotions. One of the main
reasons why gamification is so used is its motivating and engaging nature combined
with enjoyable experiences. It helps to develop and increase the level of creativity,
logical thinking and engagement of users.

The use of gamification helps to unlock talents and opportunities, as well as
interests in a given field. It is possible that the concept of gamification helps in
finding the balance, and even turns out to be an essential resource for increasing the
motivation, interest and knowledge of learners. Huang and Soman define five steps
(Wendy Hsin-Yuan Huang and Dilip Soman, 2013)through which effective
gamification can be implemented in the learning process.

The use of gamification in education is a process, the outcome of which may
vary depending on the students to whom it is applied.

1.8. Related prior research

The topic of developing digital and mathematical competences in different aspects
and through different approaches is touched upon in the studies of various Bulgarian
and foreign authors. The authors consider the development of specific mathematical
or digital skills through information technology and informatics. For example, in
dissertation works: (Kacesa, 2015)examines the possibilities of developing
algorithmic skills of 2nd grade students through information technology ; The work
(Anrenos, 2018)examines the application of a competence model for the
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development of students' computational thinking; in (TabakoBa-Komcaioga,
2018)is analyzed the formation of algorithmic thinking among students in primary
school and junior high school through informatics and information technology
education; The work (CrostroBa, 2018)examines the application of information
technologies in the teaching of mathematics at the high school level of the
secondary school.

Psychological and educational difficulties are often observed in students,
moving from primary to junior high school. The reasons may be due to working with
a larger group of teachers, the different requirements and teaching methods they
have; introduction of new academic disciplines; the increased volume of study
material; changing schools and even entering puberty, as well as other individual or
group factors.

In the teaching of mathematics and computer modeling and information
technology (CMIT) in the 5th grade, it is also possible to observe demotivation and
difficulties caused by the appearance of more voluminous study material, etc. The
use of gamification and educational computer games positively affects the level of
interest of students and can be successfully implemented to address the described
difficulties in the 5th grade.

Conclusions

The theoretical apparatus is well developed due to its application in various
educational levels, but above all in the initial stage of education in (Kacesa, 2015).
There are good practices and analysis for using game-based learning. For the training
needs of the target group ( 5th grade students studying at CMIT ) in the field of
research ( Formation of digital and mathematical competences through educational
computer games ) no developments were found .

Digital technologies are an indispensable part of people's daily lives nowadays.
Of key importance in life is the development of skills for correct and optimal use of
digital devices. Digital competences (a set of skills to use technology in order to
optimize and automate everyday life) and mathematical competences (understanding
and using mathematics in different contexts and real-life situations) are built both in
a supervised setting in an educational institution, and in an unsupervised setting - in
everyday life. Competency mastery level can be increased:

e Inthe course of the educational process, without using additional methods;
e By solving tasks with a practical orientation;

e By realizing interdisciplinary connections;

e By using game-based learning.
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HEADING 2 EDUCATION IN MATHEMATICS, COMPUTER
MODELING AND COMPUTER MODELING AND
INFORMATION TECHNOLOGY
1.2. The teaching of computer modeling and computer modeling

and information technology in historical terms

In Bulgaria, in the 1960s, the subjects "Programming” and "Numerical
methods" were introduced for the first time in the so-called "mathematical classes".

In 1979, under the leadership of Acad. Bl. Sendov, the Educational Problem
Group (EPO) at the Bulgarian Academy of Sciences initiates experimental training
in informatics. It is held in 27 schools and is carried out by studying the LOGO
language (ypesa - Tymaposa, 2003).

During the 1986-1987 school year,(I'spoB, 2000) (dypesa - Tymaposa,
2003)the students of the X and XI grades for the first time start to study the subject
"Informatics" with a schedule of 2 study hours, which makes Bulgaria one of the
first countries to introduce the subject. The first information and computing center
in a secondary school was opened in 1983 in the Mathematical High School
"Academic Kiril Popov", town Plovdiv.

The next more significant change was in 1994. Students from the 9th and 10th
grades begin studying a new subject - "Information Technologies" (IT). It was only
in 2006 that it was introduced for junior high school students (grades 5-7), and for
this purpose a National Strategy for the introduction of Information and
Communication Technologies (ICT) in Bulgarian schools was created. In the first
academic year of studying information technology, students have studied 3 or 4 of
the following 8 modules (typical curricula) (dypesa - Tynaposa, 2003): Operating
systems with a text interface; Word processing; Spreadsheets; Databases; Computer
graphics (design); Information technology for mathematical research; Graphical user
interface MS WINDOWS; "Internet for Beginners™ and "Internet for Advanced".

In the academic year 2018-2019, the subject "Computer Modeling" was
introduced for the first time for the students of the 3rd and 4th grades with a timetable
of one hour per week (based on the introduction in 2016 - Law on Preschool and
School Education (ZPUO)). The curriculum includes basic competencies for digital
devices, safe use of the Internet, presentation of information in digital devices and
working with information, as well as visual programming ( Scratch , Mblock , Kodu,
etc.).

From the academic year 2021-2022, the subject "Computer Modeling and
Information Technologies” is gradually being introduced for students in pre-high
school with a one-and-a-half-hour course. The subject should be a natural extension
of "Computer Modeling". With the thus created plan for the introduction of the
subject, by 2023-2024 all students from the pre-high school stage will study
"Computer modeling and information technologies”.

With the changes implemented in this way, a logical smooth transition and
upgrading of the competences of students from 3rd to 7th grade in the field of
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computer modeling (programming) is created. Only students in profiled classes with
intensive foreign language study with the profile "Mathematics”, "Software and
Hardware Sciences", "Economic Development" or "Natural Sciences" according to
Ordinance No. 5 (ILIMOO-MOH, 2015)can continue to develop their programming
competences at school .

2.2. Curriculums in computer modeling, computer modeling and

information technology

In the curricula for each of the classes, the relevant digital competencies are
described as expected learning outcomes. 3rd grade students begin their studies in
Computer Modeling with topics related to working with digital devices - switching
them on and off. Topics supporting mathematical and algorithmic thinking are set at
the end of the first term. (MOH, 2018)Working with variables and a branching
algorithm is introduced in the 4th grade, and the competences for safe work in the
Internet space are upgraded (MOH, 2018). Learning to work in a visual
programming environment continues in 5th grade, when students acquire
competencies to build an animation algorithm using their own blocks. (MOH,
2020)A scripted textual programming language is introduced in the 6th grade.
Students should be able to examine and construct linear, cyclic, and branching
algorithms, as well as to render animations using the means of a scripting language.
(MOH, 2020)Their competences are upgraded in the 7th grade with differentiating
data types, determining the data type according to specified requirements, applying
appropriate loop operators. ( Figure 0)
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2.3 . Curriculum in mathematics and the possibility of making
interdisciplinary connections
Mathematics is a general education subject and is studied from the 1st to the
12th grade, with a decrease in the number of hours after the completion of the junior
high school stage in classes that do not have a mathematical profile. Table 0.1 shows
the distribution of the weekly and annual hours in mathematics (general education
subject) for 1-12. class.
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Table 0. 1Weekly and annual horary on the subject of mathematics (compulsory general
education subject) for students from | to XIl grades

Stage Class Weekly horarium hAnngaI
orarium

Primary [ 4 h. 128 h.
Primary Il - 111 3.5h. 112 h.
Primary I\ 4 h. 136 h.
Secondary school V- VIl 3h. 108 h.
I high school VIII - IX 3h. 108 h.
I high school X 2h. 72 h.
11 high school XI 2 h. 72 h.
11 high school X1 2 h. 62 h.

The state educational standard examines the expected learning outcomes,
grouped in the following areas: Numbers; Figures and bodies; Functions and
measurement; Logical knowledge; Elements of Probability and Statistics;
Modeling(MunucrepcTBo Ha 06pa3oBaHHETO U Haykara, 2015)

The transition from IV to V grade is often accompanied by a large set of
changes for students. It is of great importance to master the necessary knowledge of
mathematics in the fourth grade. From what was learned in the 4th grade, students
should know and compare multi-digit numbers with an order of a billion; present the
studied numbers as a sum of units of different orders and classes; they draw a circle
with a compass and an angle according to a set measurement unit; know the
measurement units for a person and their designations; divide multi-digit numbers
by a single-digit number; multiply a multi-digit number by a two-digit number, etc.

The 5th grade math curriculum covers operations with fractions and numerical
expressions; the knowledge of the geometric figures triangle and quadrilateral is
upgraded; cube and parallelepiped and logical expressions are introduced. The
relevant competences expected as learning outcomes of the student are specified.
They include — application of signs of divisibility by 2, 3 and 5; finding OD/NOD;
performing operations with proper and improper fractions, finding distance between
two points, etc. (MES, 2021)

6th graders are introduced to the set of rational numbers, exponentiation,
working with proportions as well as sets are introduced, knowledge related to
equations and geometric figures is developed through the study of a regular pyramid,
a right circular cylinder, a right circular cone , sphere and orb.(MOH, 2021)

For seventh graders in the "Numbers" area of competence, the study of -
polynomials and actions with polynomials is provided; formulas for abbreviated
multiplication (FSU); actions with rational expressions; solving modular equations.
In the "Figures and solids" area, work with angles - construction, measurement,
comparison and determination of type is set; finding congruent triangles; applying
the isosceles triangle rules, median to hypotenuse in a right triangle; recognizing the
elements of a parallelogram. (MOH, 2021)
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Referring to Bezurkova , Nikolova (Hukonoga E. , 2019)describes pedagogical
integration as the highest form of expression of unity of goals, principles, content,
forms of organization of the learning and education process. It allows avoiding
repetition in subjects, which provides learners with additional time to explore new
areas. Cross-curricular connections contribute to deeper learning of concepts,
building and developing competencies. Their passive role is the practical application
of specific skills, as well as the logical connection of one subject to another. They
can lead to an increase in student motivation.

One of the essential conditions for the successful realization of interdisciplinary
connections is the availability of synchronized curricula (mathematics and computer
modeling and information technology). It is necessary to clearly formulate the goals
and tasks of the lesson, the connections between concepts, topics and problems in
both subjects. (Huxonosa E. , 2019)For a given topic from one subject area, cross-
subject connections with several and different topics or subjects can be realized. For
example for topic 5.1. Creating graphic images with the studied language for block
programming from the curriculum for KMIT - 5th grade, interdisciplinary
connections can be realized with the topic Basic geometric figures from the
curriculum for Mathematics 5th grade. The inverse relationship between subjects
and topics is not always feasible. Table Oshows the possibilities for implementing
subject connections in KMIT education with mathematics education, where "*"
indicates a situation in which the text contains information from the relevant
mathematical field. Their use can be apparent (in the task condition itself) and
indirect. There are 13 different collectives of authors, 10 publishing houses
(MunmucTecTBO Ha 00pa30BaHMETO U HayKara, 2022).

The main topic of Computer Modeling is divided into 3 general topics in the
KMIT curriculum for the 5th grade.

5.4.  Creating graphic images with a studied programming language

5.5.  Creating and using your own blocks and subroutines

5.6. Creating an educational project with the means of the studied language
for block programming

The largest total number (18) and tasks divided by topics, developing both
digital and mathematical competences, are presented in (Awurenos, dypesa-
Tymaposa, Tynapos, Mapuesa, & CrostHoBa, 2022 a), and the smallest — 2 in
(InemkoBa-beksipcka, Manonosa, & Xpucrosa, 2022). The average number of
tasks realized in a general topic unit is 2.5, which can be considered unsatisfactory.
Between 2 and 4 tasks in a topic from the curriculum were implemented en masse.
An exception is the textbook (Anrenos, ypea-Tynaposa, Tynapos, Mapuesa, &
CrosiroBa, 2022 a), in which the number of completed tasks is 7, 5 and 6 for topics
5.1, 5.2 and 5.3 of the curriculum, respectively.
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Table 0. 2Possibilities for cross-curricular connections between mathematics and computer
modeling and information technologies (5th grade PG)

2
S
Mathematics > GE" o

cMmIT E S e oy g_,) =

% gg £ '8 o § g 3

= ol cel|l s> o5

5 |SE[&E| &2 |88
1. Computer system and information +
technologies
2.4. Searching for information on the + + + + +
Internet
3.1. Work with audio and video N + + + +
information
4.3 Drawing and freehand drawing tools + +
5.1. Creation of graphic images with
studied language for block + +
programming
5.2. Creation and use of own blocks or N + + 4 +
subroutines
5.3. Creating an educational project
with the means of the studied language | + + + + +
for block programming
6.1. Basic concepts and rules in
computer word processing. Load, edit * * * * *
and save a text document
6.2. Entering and editing text in N + + + +
Bulgarian and foreign languages
6.3. Text formatting at the character
level and at the paragraph level
7.1. Spreadsheets — purpose, basic + +
elements, experimentation with data
7.2. Diagrams + + + +
7.3. Characteristics of + +
the layout of cells and data
8. Creation of a computer presentation + + + + +

The largest total number (18) of tasks divided by topics, developing both digital
and mathematical competences, are presented in (Anrenos, Jlypesa-Tymaposa,
Tymapos, Mapuesa, & CrosiHoBa, 2022 a), and the smallest — 2 in (IlnerukoBa-
Bexsipcka, Manonoa, & Xpucrosa, 2022). The average number of tasks realized in
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a general topic unit is 2.5, which can be considered unsatisfactory. Between 2 and 4
tasks in a topic from the curriculum were implemented en masse. An exception is
the textbook (Aurenos, dypeBa-Tynaposa, Tymapos, Mapuesa, & CrostHoBa, 2022
a), in which the number of completed tasks is 7, 5 and 6 for topics 5.1, 5.2 and 5.3
of the curriculum, respectively.

Due to the fact that programming in Scratch requires the positioning of a
character in a coordinate system, in all textbooks the competence is represented and
propaedeutics on the topic of Rational numbers, 6th grade is carried out.

In general, the most tasks developing mathematical competences (MC) are
implemented in topic 5.1. Creating graphic images with a studied programming
language. Two types of tasks are observed through which MK is developed - Draws
a triangle, square, rectangle, parallelogram:

The mathematical competences that are developed in Topic 5.2. are drawing a
triangle, square, rectangle, parallelogram. The authors(Aurenos, Jlypesa-Tymnaposa,
Tynapos, MapueBa, & CrosiHoBa, 2022 a) they are the only ones to add a task that
develops skills for applying the concept of a simple fraction and the concepts related
to it (numerator and denominator, proper and improper fraction). The smallest total
number of tasks developing MC is in Topic 5.3. Creating an educational project with
the means of the studied language for block programming. The authors of the
textbooks in which there are the least realized connections with mathematics in the
subject have emphasized tasks reflecting on the curriculum in geography, biology
and history, as well as topics related to recycling.

During the analysis, access to the electronic platforms and additional resources
of "Prosveta"” and "Klet Bulgaria” publishing houses is available.

The electronic platform e-prosveta.bg provides an opportunity to work with an
electronic version of a relevant textbook, as well as interactive applications (tasks)
to relevant lessons. There are two author collectives, and the types of interactive
elements used are: Dictionary; Filling in missing words; Multiple choice questions;
Checkbox questions; Yes-No questions; Arrangement of elements in a sequence;
Connection; Filling in missing words; Element recognition; True or false questions;
Sorting.

A total of 18 interactive tasks of 8 different types have been implemented in
the Internet section . ([ypesa-Tymaposa, Tymapos, MapueBa, CrosHoBa, &
Amnrernos, 2022)The authors (Hukoinosa, u ap., 2022)have prepared 5 interactions of
3 different types in the Internet section.

"Klet-Bulgaria" publishing house together with the mobile operator Yettel and
the Bulgarian Center for Safe Internet provide access to specially developed lessons
on the topic of Safe Internet, through the izzi platform . The lessons, including
interactive tasks and videos, are intended for students from 1st to 4th grade, divided
as follows - I grade - "Recognition of emotions and harmful content on the Internet™;
Class Il - "NETIQUETTE: Rules for communication and behavior on the Internet"”;
Class Il - "Online and offline balance"; Class IV - "Online Peer Bullying".
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Conclusions to Chapter Two

The development of digital technologies is at an extremely fast pace. This leads
to imperative changes in the curricula and the introduction of a new subject in junior
high school (grade 5) - Computer Modeling and Information Technologies (CMIT),
which is defined as a natural continuation of the subject Computer Modeling (CM).
The Ministry of Education and Science has approved 13 textbooks on the subject
that can be used in Bulgarian schools. The chapter examines the implemented tasks
in the textbooks that develop mathematical competences in the subject of Computer
Modeling. For a significant part of the textbooks, it is necessary for the authors to
pay attention and increase the number of tasks developing MK.

In the new KMIT subject, Topic 5. Computer modeling with 3 generalizing
topics has been introduced, which create favorable opportunities for realizing cross-
curricular connections with the teaching content of Mathematics in the form of tasks,
projects, etc. The question remains whether the positioning of the subject "Computer
Modeling" as a fifth subject, rather than a more advanced position, really makes the
subject a "natural extension" of Computer Modelling.

HEADING 11l MODELS FOR THE DEVELOPMENT OF DIGITAL
AND MATHEMATICAL COMPETENCES
3.1. Description on the model

3.1. 1. General diagram of the model
Figure Opresents a general scheme of the model for the development of digital
and mathematical competences.

Game-based Competencies interdisciplinary
education P relationships

Methods

Figure 111.1 Model for the development of digital and mathematical competences

The basis of the model are the games, bidirectionally connected with the other
elements. The creation and implementation of games requires a good knowledge of
the different methods that can be used to develop relevant competences in more than
one area (by making cross-curricular connections).

3.1.2. Implementation of the model

For the implementation of the model and the creation of games, the block
programming language Scratch and the corresponding programming environment
for it were chosen.

The proposed games and tasks on computer modeling and information
technology were used during regular classes on CMIT (blocks for the Computer
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Modeling section). They were implemented with two batches of 5th grade students
within two academic years who studied KM in 3rd and 4th grade.

The pre-developed games are on the theme of "Safe Internet" and are created
with a licensed version of Adobe Captivate . ( Figure 0. 2, Figure 0. 3 and 0) . In
some of the sample games and tasks, the "Pencil" library is used, which is familiar
to the students from the material studied in the 3rd grade of KM.
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Figure 0.1 Screenshots Task 1
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Figure 0.2 Screenshots Task 3
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Figure 0.3 Screenshots Task 3
3.1.3. Tasks set
In order to maintain the level of interest and increase the level of motivation of
the students, it is important to provide the opportunity to solve tasks of different
types. Learners manage to quickly form a habit and lose interest in types of tasks
that they have already solved several times. Therefore, it is important for the teacher
to maintain the level of interest and engagement. The use of various methods, tools
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and a set of tasks is a good prerequisite for keeping the student's interest during the
learning process. For this reason, the proposed set of tasks includes tasks related to
creating or using games and working on a project. The connection between the two
types of tasks is realized through the introduction of projects with game elements. (
Figure 0)

The total number of implemented tasks in the model is 17, grouped into two
types: Games and Project work. Nine of the tasks are own, 4 adapted and 4 — tasks
from a textbook. The total number of realized games in the model is 6, the tasks
representing project work are 11 in number ( the number of projects with game
elements is 4, and those without game elements - 7) .

3.1.4. Tasks to develop both mathematical and digital competences

The tasks from the proposed model support the development of competencies
from two groups - digital and mathematical. The areas of digital competences that
are developed according to the DigiComp 2.2 classification (Riina, Stefano, & Yves,
2022-03-17)are: Information and data literacy; Security; Communication and Digital
Content Creation. The mathematical competences affected by the tasks are:
Performing operations with fractional numbers; Applying an algorithm to compare
and order numbers by size; Drawing geometric figures; Finding elements of

Projects 12

geometric shapes.
o
o system for EU
o without game.

unplugged elements
activites
13

Projects with
: 16 15 14

OX - X: X

Figure 0.4 Set of tasks

Project work 10

1"

Tasks 1 and 6 test students' theoretical knowledge of copyright. Through task

5, the aim is for students to acquire the skills to discover information, sift, edit and
present the information they need according to a given topic.
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A test of the ability to protect personal data is realized in tasks 1, 2, 3, 4, 5, 6
and 7. As tasks 1-5 also affect competences for communication in a digital
environment. From the task group, task 7 - "'Sea of Passwords" is implemented in
the Scratch block programming environment . The task has the following scenario:

Netko is a diver who likes to dive into the sea of passwords to access user
profiles on the Internet. Unfortunately, Netko wasn't careful in his Computer

Modeling and Information Technology classes, so he doesn't know which

password is secure and which is weak. Create a project in the Scratch block

programming environment in which Netko moves using the arrows. When the
character touches a secure password, it should be hidden, and the value of
the variable counting them should increase by one, when touching a weak
one, Netko should move away from it, and the password should remain
visible.
anin23

@?
1111156 e

Av541@2 ab(de 1
z

¥

Figure 0.5 Interfaces subjected by EG, tasks 7

Through tasks 5 and 6 search and filtering of information and digital content is
carried out, while 1, 3 and 7 — management of data, information and digital content.

Tasks 8-17 address a digital content creation skill (programming) and
mathematical competences at the same time. They require extra attention from the
teacher. When applying the model and solving this type of problem, the students
should remain convinced that the program will solve the mathematical problems
without the need for the students to solve them themselves. It is necessary to pay
additional attention and explain why this is not possible and what is the need for the
students themselves to solve the mathematical problems in advance.

Task 8 — Math Quiz

Annie and Danny, who are the main characters in the game, have math
homework. In the form of a quiz, the questions from the homework, which are on
the "Fractions" section, are asked . The student, using the keyboard, must give a
correct answer to the task in order to receive a point and continue to the next task.
All problems are from the sections: Decimal fractions, common fractions, parts of a
number and percent.

Tasks:
Calculate:
7. 2+(3-05—-(45-35+2)
36 1
8. Too + P

66



9. 242

15 9
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Figure 0.6 Interface suggested by EG, Task 8

Task 9 - Christmas Quiz (own task)

Christmas is approaching and Santa has lost his way to his house. In the form
of a quiz, questions are asked on the material "Common fractions". For each correct
answer, the player receives one point, and Santa Claus moves one step closer to
home, for each wrong one - 1 point is deducted, and Santa Claus moves away. The
game ends when three wrong answers are entered.

Tasks:

5. How much is it equal to?é -2

10
6. What is the reciprocal of%

7. A chocolate and a cake weigh %kg in total. If the chocolate weighs
f’—okg, how much does the cake weigh?

8. Are the numbers 13,72 and13g?

The game can also be implemented with questions from other scientific fields
and subjects.
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Figure 0.7 Interface suggested by EG, Task 9

3.1.5. Methods

Andreev describes the teaching method as "an ordered system of
interconnected methods of the teacher's pedagogical activity aimed at achieving
cognitive didactic, educational and developmental goals.” A method is an element
that guides the students in the implementation of a didactic task. (Auapees, 1981)

The various classifications of learning methods related to learning in
informatics and information technology are discussed .(Iypesa - Tynaposa, 2003)

Five types of methods were used in the present study. Four are considered by
(dypesa - Tymaposa, 2003), for teaching and acquiring knowledge, skills and habits:
Practical activity — two (exercise and project); Oral communication — one (Dialogue
methods); Direct investigation of reality - one (examination of documents); and one
- Kato's flipped classroom (Akgayir & Akgayir, 2018)used more than one method in
the implementation of one task. For example, for the implementation of task 5, the
methods used are Project, Document Study, Dialogue methods. The tasks for which
the largest number of different methods (3) were used were Task 1 and Task 5. (
Figure 111.9)
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Dialog methods
(discussion)

Flipped classroom

Figure 0.8 Relationships between individual tasks and the methods by which they are
implemented

Moodle e-learning platform . Access to the resources was provided only to the
students of the experimental group. Each student was pre-registered with a unique
username and password, tailored to the age group.

HEADING IV EMPIRICAL STUDY OF THE MODEL

4.5. Description of an empirical study

The experimental application of the model for the formation of digital and
mathematical competences through educational computer games was carried out
with students of the 5th grade in the Secondary School for the Study of Foreign
Languages "St. Kliment Ohridski”, Blagoevgrad in the period 2021/2022 -
2022/2023 academic year. The total number of students included in the experiment
is 59, the experimental group (EG) includes 33 students, and the control group (CG)
- 26. Both groups study the subject Computer modeling and information
technologies - general education for 1.5 hours per week, according to the weekly
schedule .

The model for the formation of digital and mathematical competences through
educational computer games was applied in the training of computer modeling and
information technologies in the experimental group in the KMIT classes.
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For the purposes of this study, the following research toolkit was created:
e Test to establish students' entry level (Appendix #1)
e A ssurvey to investigate students' attitudes towards the applied model
e Test to establish the starting level of students in the 5th grade. The test was
also applied for the entry level in the 6th grade in order to establish the
durability of knowledge.
e Survey of expert evaluation by teachers of the model
The empirical research was conducted in the following stages:
2. Finding experiment:
1. 1.forming an experimental and control group
1. 2.establishment of entry level of both groups in September 2021 and 2022
1. 3.determination of criteria for the reached level of digital and mathematical
competences, according to the computer modeling and information
technology curricula.
4. A formative experiment
2.4. expert evaluation by teachers of educational computer games on the topic
"Safe Internet"
2.5. conducting experimental training with 5th grade students in computer
modeling and information technologies
2.6. tracking student achievement over the course of the experiment.
5. Final experiment:
3.3. checking the baseline for achieved digital and mathematical competences
3.4. survey on students' attitudes towards the proposed game-based learning
model

4.6. Analysis of results

For the analysis of the results, data were taken from the students participating
in all the tests - entry level in the 5th grade, exit level in the 5th grade and entry level
in the 6th grade.

Jamovi were used for data analysis . Tests were applied to verify normality of
distributions, comparison of dependent and independent variables, descriptive
statistics, coefficients for assessing the reliability of the tools used. All statistical
tests were applied with a significance level of 0=0.05.

To check the normality of the distributions, the Shapiro-Wilcoxon test was
applied , which can be applied to smaller samples (n<50) . (Mishra, u np., 2019)The
test was applied with a null hypothesis:

H,— Data distribution is normal.

and alternative hypothesis:

H,; — The distribution of the data is not normal.

For all other comparisons, a null hypothesis was raised H,—
Hama cracTucTuvyecky 3HayuMa pas/vkKa B pesyratuTe Ha yyeHunTe oT EI' u KT
for the respective sections or cognitive levels. A one-sided alternative hypothesis
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was formulated. H; —The results in EG are higher than the results of CG for the
respective sections or cognitive levels.
4.6.1.A confirmatory experiment

The test used to determine the entry level ( Appendix #1 ) includes 21 questions
divided into 3 groups - "Safe Internet”, "Computer modeling" and questions that are
from the computer modeling section but include mathematical aspects, Mathematics
for brevity. A test specification has been developed ( Appendix #1 ). The test was
administered in the control and experimental groups in two consecutive graduations.

4.6.1.1. Comparison of total marks in entry level between EG and CG

The results of the applied statistical tests show that the entry level test data in
both groups (EG and CG) follow a normal distribution. The statistics are respectively
p =.307 >.05; df = 33for EG and p =.321 > .05; df = 26for CG in the
Shapiro-Willcoxon test . ( Figure 0)

Both samples follow a normal distribution, therefore a Student 's t-Test was
applied using the Jamovi software package

It was found that there is no statistically significant difference between the total
results of the students of the two groups t(57)=1.122, p=.267>.05, d=.2942 .

4.6.1.2.Comparison of results by sections between EG and CG

Mann-Whitney test for independent samples was applied to compare the results
on each of the three groups of questions ( Safe Internet, Computer Modeling and
Mathematics ) .

For all three sections, there is no reason to reject the null hypothesis ( there is
no statistically significant difference in the distributions ) . For the Safe Internet
section, the statistics are U=408, p =.736 > .05, p = .0501. For Computer Modeling
section the statistics are U= 320, p =. 093 > .05, p =.2552. For Mathematics
section the statistics are U= 385, p =. 498 > .05, p = .1026.

4.6.2. Analysis of results from a formative experiment

During the formative experiment, the learning model discussed in the present
work was applied to the students of the experimental group.

In addition, the developed educational computer games were provided to
teachers from all over the country with a request after using the games to fill out a
questionnaire to evaluate the usefulness of the games and the attitude of students to
the games on the topic of safe Internet, described in Chapter 111 of the present work
(Task 1 — Task 4) - “What will you do if ...”, “Let's save Polly”, “Get rich”, “Let's
sort the puzzle”.

4.6.2.1.Results of the survey among expert teachers
Of the surveyed teachers, 62 are women and 2 are men. The experts who rated
the games were mostly between the ages of 41 and 50. The teachers with the longest
experience — more than 20 years are 23 in number, those with the least (1-5 years) —
24 in number. The number of experts who tested the games in all three classes (5th,
6th and 7th grade) is 16.
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The reliability of the survey was analyzed using Cronbach 's Alpha coefficient
. The coefficient of all questions for all three games is .961. The Cronbach 's Alpha
coefficient of the Game Rating Scale questions in the 5th grade age group was .875.
The test was administered with the SPSS IBM Statistics software package. In both
cases, we have adequate reliability of the used instrument (the survey).
According to the data obtained, according to the teachers, the students show a
positive attitude towards the games.
Applied Friedman and Wilcoson tests show that:
e Like funniest for students observed from the experts , yes proves the
game Get Up rich "- average value in grades 4.71.
e The games did not make it difficult for the students.
e According to the teachers, the games "Get rich™ and "Let's arrange the
puzzles" are the most useful for students.
o All games develop digital competences on the topic "Safe Internet".
4.7.Analysis of results from a final experiment

4.7.1.Analysis of baseline results in EG and CG

At the end of the training, the development of digital and mathematical
competences in EG and CG was checked with an exit test ( Appendix No. 3). There
are 24 questions in the test, testing skills in 7 groups:

In order to check the durability of students' knowledge, the same test was also
applied to check the entrance level in the 6th grade.

Mann - Whitney U) was applied and Shapiro-Wilcoxon test ( Shapiro -
Wilcoxon).

4.7.1.1. Comparison of the total number of points in the starting level
between EG and CG

Shapiro-Wilcoxon test was applied to check for normality of distributions.

The results of the applied statistical tests show that the baseline test data in both
groups (EG and CG) follow a normal distribution. The statistics are respectively p =
120 > .05; df = 33for EG and p = .482 > .05; df = 26 for CG in the Shapiro-
Willcoxon test . A Student 's t-Test was applied using the Jamovi software package

The statistics show that there is a statistically significant difference between
the total results of the students of the two groups t(57) = 3.39,p =.001 < .05;d =
.890, thus rejecting the null hypothesis .

4.7.1.2.Comparison of results between EG and CG by sections

For the Computer Modeling ( KM ) and Mathematics ( Mat. ) sections, the
Shapiro-Wilcoxon test gives us reason to assume that the EG samples follow a
normal distribution. The same applies to KG. For the section Safe Internet ( Bl ) in
EG and CG there is no normality of the distribution. Jamovi software indicates the
presence of differences in variances in the statistics of KM and Mathematics sections
. For this reason, Welch's non-parametric test was applied to compare the results on
each of the two groups of questions ( KM and Math. ) for independent samples. For
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the Safe Internet section, the Mann-Whitney non-parametric test was applied. Tests
are attached for each section:

The statistics obtained from the applied Welch test for sections "Computer
Modeling" ( t(4.29) = 53.8,p =.001 <.05;d = 1.09) and " Mathematics" (
t(4.30) = 54.8,p = .001 < .05;d = 1.10) give reason to reject the null hypothesis
and accept the alternative hypothesis . The results of the EG students in initial level
assessments in the relevant section in the 5th grade are higher . The results in EG are
statistically significantly higher than the results in CG for the Computer Modeling
and Mathematics sections.

Table 1V .2 presents a summary of the applied tests .Opresents summarized
information from the comparative analysis of knowledge durability in EG and CG
for the overall results and the results by group - Safe Internet, Computer Modeling
and Mathematics . STYLEREF 1 \s

Table 0. 1Summary information on the comparison of EG and CG results at entry level 5th
grade and entry level 6th grade, by sections

save their results.

Criterion Result EG Result KG
There is no statistically There is a statistically significant
Total score significant difference. Students | difference. Students lower their

SCOres.

Safe internet

There is no statistically
significant difference. Students
save their results.

There is no statistically significant
difference. Students save their
results.

Computer
modeling

There is no statistically
significant difference. Students
save their results.

There is a statistically significant
difference. Students lower their
SCOres.

Mathematics

There is no statistically
significant difference. Students

There is a statistically significant
difference. Students lower their

save their results. SCOres.

4.3.2.4Comparison of the results of the exit level in the 5th grade and the
entry level of the 6th grade for EG and CG by cognitive levels for the
section "Safe Internet' and ""Computer Modeling"

Student 's t test or Wilcoxon W test were applied for data analysis depending
on whether the data follows a normal distribution or not. The Student's test was
applied to CG on cognitive level Appendix, section KM. The Wilcoxon W test was
applied to all cognitive levels for sections Bl and KM for EG . For CG, the test is
applied to all cognitive levels, except cognitive level Application for Computer
Modeling section

Among the EG students, no statistically significant differences were observed
in the results for the level of knowledge Knowledge (p =.230>.05;d=
.1930)and level of knowledge Appendix(p = .624 > .05; d = -.0784) from Entry
Level 5. Grade and Entry Level 6. Grade for Safe Internet section. Students in EG
keep their test results at the entry level 6th grade compared to the exit level 5th grade.
For the CG students, the null hypothesis is also confirmed.

73



With regard to the results of the EG by cognitive level Analysis for the section
"Computer Modeling" with a significance level of .05, the null hypothesis is rejected
H,- There is no statistically significant difference in the distributions of the results
of the test, starting level 5th grade and entering level 6th grade Observed a drop in
the students' results in the EG for the cognitive level.

Regarding the results of the CG, the null hypothesis is confirmed for all
investigated cognitive levels.

Regardless of the fact that we have a decrease in the results in EG in relation
to the highest investigated cognitive level - Analysis, EG students have higher results
than students in CG. The average entry level values for 6th grade, Analysis level for
EG is 6.061 and for CG is 3.651.

in Table 0.

Table 0. 2Summary information on the comparison of the results of EG and CG at the
starting level, 5th Grade and entry level 6th grade, by cognitive level

Criterion

Result EG

Result KG

Knowledge, Safe
Internet section

There is no statistically
significant difference. Students
save their results.

There is no statistically
significant difference. Students
save their results.

Appendix, section
"Safer Internet"

There is no statistically
significant difference. Students
save their results.

There is no statistically
significant difference. Students
save their results.

Knowledge
Computer Modeling
Section

There is no statistically
significant difference. Students
save their results.

There is no statistically
significant difference. Students
save their results.

Understanding
Computer Modeling
Section

There is no statistically
significant difference. Students
save their results.

There is no statistically
significant difference. Students
save their results.

Appendix, Section
"Computer
Modeling"

There is a statistically
significant difference. Students
lower their scores, but EG
students' scores remain higher
than CG students' scores

There is no statistically
significant difference. Students
save their results.

Analysis, Computer
Modeling Section

There is no statistically
significant difference. Students
save their results.

There is no statistically
significant difference. Students
save their results.

4.7.1.3.Analysis of a survey on students' attitudes towards the proposed
game-based learning model on the topic of Safe Internet
The main purpose of the conducted survey is to establish the students' attitude
towards the proposed game-based learning model in the context of the "Safe
Internet"” topic. Through the Moodle online environment, access to the games "What
would you do if ...", "Let's save Polly", "Get rich", "Let's put the puzzle together"
(Tasks 1-5 described in Chapter IIl) are provided.(Tuparova, Tuparov, &
Mehandzhiyska, 2021)

74



A survey ( Appendix No. 2 ) with questions for each of the games was created
to study the opinion of the students. The questions in each of the surveys are divided
into the following categories: gender; usefulness in an educational aspect; "easy to
use"; game design, pacing, characters and game navigation; general
perception/attitude towards the game; option to add a comment. All questions,
except for the question related to gender, were Likert scale. Cronbach's coefficient
was calculated for each of the questions Alpha . Tests applied were at a significance
level of 0.05.(Tuparova, Tuparov, & Mehandzhiyska, 2021)

The survey was conducted with 5th, 6th and 7th grade students. There were 23
surveyed 5th grade students - 12 boys and 11 girls.(Tuparova, Tuparov, &
Mehandzhiyska, 2021)

Cronbach's coefficient Alpha showing the reliability of the survey is high for
each of the proposed games - What would you do if... ( (p = 0.928), Get rich
(p = 0.762), Let's save Polly (p = 0.916), Let's put the puzzle together (p =
0.925). The Kruskal -Walli test was applied to calculate the general attitude and
perception towards games.

Task 1 (What will you do if...)

The game script and color scheme are liked by 85% of students. Students ready
to recommend the game to their classmates are 80%, and 74% have fun while playing
the game.(Tuparova, Tuparov, & Mehandzhiyska, 2021)

Task 2 (Get Rich)

The percentage of students who confirm that they enjoy playing the game is
80. For 89% of all students, the pace of the game is suitable, and the probability of
recommending the game is 84%.(Tuparova, Tuparov, & Mehandzhiyska, 2021)

Task 3 (Saving Polly)

The game scenario is liked by more than 80% of students. Students find the
pace of the game appropriate and generally enjoy playing the game. Percentage-
wise, 75% of students would recommend the game and enjoy playing it.(Tuparova,
Tuparov, & Mehandzhiyska, 2021)

Task 4 (Put the puzzle together)

70% of students like playing the game. The pace of the game is suitable for
72% of students, the game would be recommended by 76% of respondents, and 77%
like the game in general.(Tuparova, Tuparov, & Mehandzhiyska, 2021)

4.8. Conclusions

The total number of students included in the study is 59. There is no statistically
significant difference between the results in EG and CG when assessing the entry
level in 5th grade.

The statistical tests applied to the data on the results of the EG and CG students
at the test starting level 5th grade lead to the following conclusions:

6. The results of EG students are statistically significantly higher than the
results of CG students .
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9.

10.

For the "Safe Internet" criterion, there is no statistically significant
difference in the results of the two groups. Playing games on the topic did
not lead to an increase in students' knowledge, but it did lead to an increase
in general perception and motivation towards the topic.

The applied system of tasks leads to higher results for the "Computer
Modeling" criterion of the EG students.

Programming code with game elements and math elements leads to higher
EG students' scores for the Math criterion.

The proposed system of tasks leads to higher results of EG students at the
cognitive level of Analysis.

The statistical tests applied to the data on the results of the EG and CG students
at the entrance level 6th grade test lead to the following conclusions:

7.

8.

10.

11.

12.

The overall achievements of EG students are statistically significantly
higher than the achievements of CG students.
In the case of CG students, there is a decrease in the overall results of the
students in the baseline test. With regard to the Internet safety section, results
are maintained. Persistence of knowledge was observed in both groups.
In the EG students, knowledge persistence was observed in the Computer
Modeling question group, and in the CG students, knowledge persistence
was not observed in the question group.
In the results of the EG students at the entry level of the 6th grade, there is a
retention of knowledge for a group of Mathematics questions. For CG
students, no persistence of knowledge was observed for the same set of
questions.
In the groups of questions Computer Modeling and Mathematics of the entry
level 6th grade, for which games were programmed with EG, persistence of
knowledge was observed in the same group of questions, while with CG no
persistence of knowledge was established. Programming games with
mathematical aspects leads to knowledge retention in CMIT classes.
EG and CG students retain their achievements in the knowledge levels
Knowledge and Application for the section "Safe Internet” and the
knowledge levels Knowledge, Understanding, Application for the section
"Computer Modeling" of their results at Entry level 6th grade compared to
Exit level 5th grade.

Conclusion

In accordance with the purpose and tasks of the dissertation, research was
conducted that led to the following conclusions:

6.

The working hypothesis is accepted: The use of educational computer
games in teaching on the topics of "Safe Internet" and creating digital
content in a block programming environment in KMIT lessons in the 5th
grade will lead to higher and lasting digital and mathematical
competences.
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9.

10.

Applying the model leads to:
higher overall scores;
a higher level of durability of knowledge in the Computer Modeling
section;
higher level of durability of mathematics knowledge;
The use of games on the topic of "Safe Internet" has a positive effect on
the interest of students during the training of computer modeling and
information technology.
The use of games on the topic of "Safe Internet" does not lead to an
increase in the results of students on the topic.
Programming games and tasks with game elements leads to increased
results in computer modeling classes.

The students' achievements, as a result of testing the model, provide the basis
for further research on the topic, by creating a model for continuing education in
programming using the Python language to visualize mathematical models using the
Turtle library in subsequent classes.

Contributions

The main contributions are:

Applied science

An analysis was made of the tasks implemented in the KMIT textbooks
in the 5th grade, developing digital and mathematical competences in the
topics "Safe Internet" and "Computer Modeling™-

Basic concepts and conceptual apparatus necessary for the realization of
the dissertation research are analyzed

A model was developed for the development of mathematical and digital
competences of 5th grade students for the topics "Safe Internet" and
"Computer Modeling", based on the interaction between game-based
learning, cross-curricular connections and learning methods.

Applied

Games have been developed that are applicable in the "Safe Internet" and
"Computer Modeling" sections.

A task system has been developed based on games, projects and game
elements.

The developed model for the development of mathematical and digital
competences has been tested in regular CMIT classes with 5th grade
students

Publications by the topic on dissertation labor

6. Tuparova , D., Mekhanjiyska, K., & Tuparov , G. (2021). Chapter 4.
Application of educational computer games in information technology
education at school. From G. Tuparov , E. Nikolova, D. Tuparova , D.
Keremedchiev, K. Mekhanjiyska, & V. Veleva, Monograph Integrated
game-based learning in computer science (pp. 153-183). Lovech: InfoVision

77



10.

- Lovech, ISBN - 978-619-7442-61-8 ,
https://plus.cobiss.net/cobiss/bg/bg/bib/47552264

Tuparova , D, G. Tuparov , K. Mehandzhiyska ,(2021) Learning Topic'
Safe Internet' in Low Secondary School through Games , 2021 44th
International Convention on Information , Communication and Electronic
Technology, MIPRO 2021 - Proceedings , 2021, pp . 716-723,
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85123044327 &origin=resultslist&sort=plf-
f&src=s&stl=Tuparova&st2=&nlo=1&nlr=20&nls=count -
f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdi=aut&sl=36&s=A
U_
1D%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCn
t=0&searchTerm=,

http://mipro.hr/LinkClick.aspx?fileticket=RAMnKK6T5UQ%3D&tabid=19
6&language=hr-HR

Tuparov, G. D. Tuparova , D. Keremedchiev, K. Mkhenadzhiyska (2020) .
Opportunities for gamification in Moodle , SREM2020 — October 16-18,
Pamporovo, Bulgaria — FMI, Plovdiv http://srem2020.fmi-plovdiv.org/wp-
content/uploads/2020/10/6 17 Tuparov_Tuparova Keremedchiev_Mehand
vijska.pdf

Tuparova , D, K. Mehandzhiyska , G. Tuparov , (2020) Usability Testing of
Educational Computer Games on the Topic " Safe Internet", Proceedings of
the 12th International Conference on Computer Supported Education -
Volume 1 GonCPL , 694-701, 2020 ,
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85091428021 &origin=resultslist&sort=plf-
f&src=s&stl=Tuparova&st2=&nlo=1&nlr=20&nls=count
f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdi=aut&sl=36&s= A
U_
1D%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCn
t=1&searchTerm=

https://www.scitepress.org/Papers/2020/98176/98176.pdf

Dureva-Tuparova , D., & Mekhandzhiyska, K. (2018). Online educational
computer games on the topic "Safe Internet" - analysis of several cases.
Eleventh conference with international participation - Education and
research in the information society. Plovdiv. Online Educational Computer
Games Related to Topic "Internet Safety" - Analysis of Case Studies -
Bulgarian Digital Mathematics Library (BulDML) ,
https://buldml.math.bas.bg/en/v/2947

78


https://plus.cobiss.net/cobiss/bg/bg/bib/47552264
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123044327&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=4&citeCnt=0&searchTerm=
http://mipro.hr/LinkClick.aspx?fileticket=RAMnkK6T5UQ%3D&tabid=196&language=hr-HR
http://mipro.hr/LinkClick.aspx?fileticket=RAMnkK6T5UQ%3D&tabid=196&language=hr-HR
http://srem2020.fmi-plovdiv.org/wp-content/uploads/2020/10/6_17_Tuparov_Tuparova_Keremedchiev_Mehandvijska.pdf
http://srem2020.fmi-plovdiv.org/wp-content/uploads/2020/10/6_17_Tuparov_Tuparova_Keremedchiev_Mehandvijska.pdf
http://srem2020.fmi-plovdiv.org/wp-content/uploads/2020/10/6_17_Tuparov_Tuparova_Keremedchiev_Mehandvijska.pdf
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85091428021&origin=resultslist&sort=plf-f&src=s&st1=Tuparova&st2=&nlo=1&nlr=20&nls=count-f&sid=cc27d619ca0ff94f44cea2692aaef636&sot=anl&sdt=aut&sl=36&s=AU-ID%28%22Dureva%2c+Daniela%22+35932600400%29&relpos=7&citeCnt=1&searchTerm=
https://www.scitepress.org/Papers/2020/98176/98176.pdf
https://buldml.math.bas.bg/en/v/2947
https://buldml.math.bas.bg/en/v/2947
https://buldml.math.bas.bg/en/v/2947
https://buldml.math.bas.bg/en/v/2947

Cited sources

Papadakis, S. (2018). The use of computer games in the classroom environment.
Teaching and case studies , (pp. 1-25).

Akgaywr, G., & Akgayir, M. (2018). The flipped classroom: A review of its
advantages and challenges.

Brett, P., Mompoint-Gaillard, P., & Salema, M. (2009). How all teachers can
support citizenship and human education: a framework for the development
of competencies. Strasbourg: Council of Europe Publishing.

Carretero Gomez, S., Vuorikari, R., & Punie, Y. (2017). DigComp 2.1: The Digital
Competence Framework for Citizens with eight proficiency levels and
examples of use. Luxembourg: Publications Office of the European Union.

Caupin, G. (2006). ICB : IPMA competence baseline. International Project
Management Association.

Chouhan, VS, & Srivastava, S. (2014). Understanding competencies and
competency modeling — A literature survey. IOSR Journal of Business and
Management , 14-22.

Darina Dicheva, CD (2015). Gamification in Education: A Systematic Mapping
Study. Educational Technology & Society , 75-88.

Falloon, G. (2020). From digital literacy to digital competence: the teacher digital
competence (TDC) framework.

Georgi Tuparov, DT (2020). Gamification in Moodle. , Proceedings of SREM 2020.
Plovdiv: University Press "Paisii Hilendarski".

Groff, J., McCall, J., Darvasi, P., & Gilbert, Z. (2016). Using Games in the
Classroom, Volume Two: Bringing Games into Educational Contexts.
From K. Schrier, Learning, Education and Games (pp. 19-42).

Klemp, G. (1980). Assessment of Occupational Competence. Washington DC:
National Institute of Education.

Marie-Noélle Billebot, M.-AC (2018). Measurement and Knowledge in Health.
From Connected Healthcare for the Citizen (pp. 59-83). Elsevier Ltd.

McClelland, D. (1973). Testing for competence rather than for "intelligence". The
American Psychologist , 1-1.

McGehee, N. (24 08 2021 r.). Competency-based education in mathematics .
Retrieved from Michigan Virtual:
https://michiganvirtual.org/blog/competency-based-education-in-
mathematics/

Michael, Z. (2005). From visual simulation to virtual reality to games. IEEE
computer.

Miltenoff, P. (n.d.). Gaming, Gamification and BOYD in academic and library
settings: bibliographic overview.

Mishra, P., Pandey, C., Singh, U., Gupta, A., Sahu, C., & Keshri, A. (2019).
Descriptive Statistics and Normality Tests for Statistical Data. 67-72.

79



Newell, W. (2013). The state of the field: Interdisciplinary theory.
INTERDISCIPLINARY STUDIES, 30, 22-43.

Niss, M. (2002). Mathematical competencies and the learning of mathematics: the
Danish KOM project.

Piaget, J. (1970). Science of Education and the Psychology of the Child. New York:
Orion Press.

Riina, V., Stefano, K., & Yves, P. (2022-03-17). DigComp 2.2: The Digital
Competence Framework for Citizens - With new examples of knowledge,
skills and attitudes. Publications Office of the European Union.

Romine, X. (2004). Using games in the classroom to enhance motivation,
participation, and retention: A pre-test and post-test evaluation.
Culminating Experience Action Research Projects (pp. 283-295).
Chattanooga: College of Health, Education, and Professional Studies, The
University of Tennessee at Chattanooga.

Shippmann, J., Ash, R., Batjtsta, M., Carr, L., Eyde, L., Hesketh, B., . .. Sanchez, J.
(2000). The practice of competency modeling. Personnel Psychology , 703-
740.

Spencer, L., & Spencer, S. (1993). Competence at Work: Models for Superior
Performance. New York: Wiley.

Taratori, E., & Kougiourouki, M. (2011). Using games in the classroom. 5th
International Technology, Education and Development Conference (pp.
5649-5658). Valencia: Spain.

Tuparova, D., Tuparov, G., & Mehandzhiyska, K. (2021). Learning Topic "Safe
Internet” in Low Secondary. MIPRO 44th International Convention , (pp.
768-775). Opatija.

Wendy Hsin-Yuan Huang and Dilip Soman. (2013). A Practitioner's Guide To
Gamification of Education. Toronto: Rotman School of Management.

Wong, S. (2020). Competency Definitions, Development and Assessment: A Brief
Review. International Journal of Academic Research in Progressive
Education and Development , 95-114.

Zhao, Y., Llorente, A., & Gomez, M. (2021). Computers & Education 168 (2021)
104212. Computers & Education .

Angelov, A. (2018). A competency model for developing students' computational
thinking. Plovdiv.

Angelov, A., Dureva-Tuparova, D., Tuparov, G., Marcheva, K., & Stoyanova, K.
(2022 a). Computer modeling and information technologies 5th grade.
Enlightenment Plus, Ciela Norma.

Andreev, M. (1981). Didactics. Saint Kliment Ohridski University Publishing
House.

Bizkov, G. (2002). The thesis is not easy, but with a computer and the Internet ...
Sofia: University Publishing House "St. Kliment Ohridski".

80



Bizhkov, G., & Kraevski, V. (1995). Methodology and methods of pedagogical
research. Sofia: Ul "St. Kliment Ohridski".

Vasileva, M. (n.d.). Competency approach in training. Key Competencies .
Retrieved from Continuing Education: https://diuu.bg/emag/13913/2/

Garov, K. A. (2000). Education in informatics and information technologies in
secondary school - status and perspectives. ANNIVERSARY SCIENTIFIC
SESSION - 30 years of FMI PU "Paisiy Hilendarski" (pp. 28-37). Plovdiv:
PU "Paisiy Hilendarski.

Dureva - Tuparova, D. (2003). Methodology of training in informatics and
information technologies (main issues). Blagoevgrad: University
Publishing House Southwestern University "Neofit Rilski".

Dureva - Tuparova, D. (2003). Problems of the methodology of training in
informatics and information technologies. Blagoevgrad: "Neofit Rilski"
University Publishing House.

Dureva, D., & Kaseva, M. (2011). Computer-based educational games in primary
school education. Information and communication technologies, media and
education .

Dureva-Tuparova, D., & Mekhandzhiyska, K. (2018). Online educational computer
games on the topic "Safe Internet” - analysis of several cases. Eleventh
conference with international participation - Education and research in the
information society. Plovdiv.

Dureva-Tuparova, D., Tuparov, G., Marcheva, K., Stoyanova, K., & Angelov, A.
(2022). Computer modeling and information technology. "Prosveta Plus",
"Siela Norma".

Eric Byrne, L. Well. (2022). "Games that people play". Sofia: East, West.

Ivanova, V. F., llieva, Y. D., & Petrova, R. D. (2014). Competence and competences
in the European Qualifications Framework. MATTEX2014 , 238-242.

Institute of Human Resources. (20 07 2022 r.). Competency model in education .
Excerpted from Competency Model in Education: https://www.institute-
hr.com/%d0%ba%d0%hbe%d0%bc%d0%bf%d0%b5%d1%82%d0%hb5%d
0%bd%d1%82%d0 %bd%d0%be%d1%81%d1%82%d 0%b5%d0%bd-
%d0%bc%d0%be%d0%b4%d0%hb5%d0%bb-
%d0%be%d0%b1%d1%80%d0%b0%d0%b7%
d0%be%d0%b2%d0%b0%d0%bd%d0%b8%d0%b5/

Kaseva, M. (2015). Development of algorithmic skills of 2nd grade students through
information technology. Blagoevgrad.

Levchenko, V. C. (2007). Integration processes in pedagogical science. SamGU
2007 No. 5/1 (55) , 158-165.

Ministry of Education and Science. (11 2015 r.). Ordinance No. 5 of 30.11.2015 for
general education training. Retrieved from
https://www.mon.bg/nfs/2023/09/nrdb5-
2015_oop_izm092023_27092023.pdf

81



Ministry of Education and Science. (December 19, 2019). Competency approach .
Retrieved from the Ministry of Education and Science:
https://web.mon.bg/bg/100770

Ministry of Education and Science. (n.d.). Competencies and frames of reference.

Ministry of Education and Science. (2022). List of reference books, textbooks and
study sets that can be used in the system of preschool and school education
for the academic year 2022-2023 - a list of textbooks for grade V and grade
VI in the KMIT subject. Sofia.

MON. (2006). Retrieved from mon.bg:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=
&ved=2ahUKEwip-PvPplv_AhXZS_EDHayiCPsQF
nNoECAKQAQ&url=https%3A%2F%2Fweb.mon.bg%2Fupload%2F21560
%2FI1-book.pdf&usg=A0vVaw35AWIaHB5MGCvbYEfTDYZB

MON. (2018). Computer modeling curriculum for class I11. Retrieved from mon.bg:
https://web.mon.bg/upload/12205/UP_KM_3kl.pdf

MON. (2018). Computer Modeling Syllabus for Grade 1V. Retrieved from mon.bg:
https://web.mon.bg/upload/13767/UP9_KM_ZP_4kl.pdf

MON. (October 14, 2020). Curriculum in computer modeling and information
technologies - \Y class. Retrieved from mon.hg:
https://web.mon.bg/upload/24186/UP_PC-modelirane-5kl.pdf

MON. (October 14, 2020). Curriculum in computer modeling and information
technologies - VI class. Retrieved from mon.bg:
https://web.mon.bg/upload/24187/UP_PC-modelirane-6Kkl.pdf

MON. (20 01 2021 r.). Mathematics curriculum for 6th grade. Retrieved from the
Ministry of Education and Science:
https://www.mon.bg/nfs/2023/11/up_vi_math.pdf

MON. (20 01 2021 r.). 7th grade math curriculum. Retrieved from the Ministry of
Education and Science: https://www.mon.bg/nfs/2021/01/up_math_7kl-
200121.pdf

Nikolova, E. (2019). An integrative approach to informatics education at the high
school level. Blagoevgrad.

Nikolova, N., Stefanova, E., Nikolova, M., Petrova, D., Konstantinov, O., & Ivanov,
S. (2022). Computer modeling and information technology. Prosveta -
Sofia.

Pleshkova-Bekyarska, S., Manolova, A., & Hristova, N. (2022). Computer
modeling, 5th grade. Daniela Ubenova-Daniela Bilanska.

Savova, G. (2018). Digital Competence Framework . Retrieved from Institute of
Public  Administration:  https://www.ipa.government.bg/bg/ramka-za-
digitalni-kompetentnosti

Specialized Scientific Council on TMOPENM at VAK. (2002). Theory and
methodology of teaching natural sciences and mathematics. University

82



Publishing House, Neofit Rilski University of Applied Sciences,
Blagoevgrad.

Stoyanova, M. (2018). Application of information technologies in the teaching of
mathematics in the high school level of the secondary school. Blagoevgrad.

Tabakova-Komsalova, V. C. (2018). Formation of algorithmic thinking in primary
school and junior high school students through informatics and
information technology training. Plovdiv.

Terzieva, T., Golev, A., & Stavrev, S. (2017). Serious games - an innovative learning
tool. Innovative Software Tools and Technologies with Applications in
Research in Mathematics, Informatics and Learning Pedagogy , (pp. 107-
114). Pamporovo.

Uzunov. (2014). Computer and serious games - essence and application. A place for
serious games in education.

CIOO-MON. (30 11 2015r.). Ordinance No. 5 of 30.11.2015 for general education
training. Retrieved from cioo.mon.bg:  https://cioo.mon.bg/wp-
content/uploads/2014/07/nrdb5_30.11.2015_obshtoobr_podgotovka.pdf

Chavdarova-Kostova, S. (2022). Handbook for the application of the competence
approach in the training of future teachers. Pleven: EA.

83



