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Pesztome. Tema Ha HACTOSMIOTO HW3CIEABAHE € M3TOTBSHE HAa CpPAaBHUTEIHA OIEHKA Ha
pe3yaTaTuTe, MOCTUTHATH OT TPYNMH yYEHUIW, OOydaBaHU 0 METOJUKHUTE HA JBE Pa3IUIHU
oOpazoBarennu cuctemu — Obiarapckatra u IBO (International Baccalaureate Organization).
OCBIIECTBEHUSAT CPABHUTEIICH aHAIIU3 MOJKeE J1a ObJIe OCHOBA 33 HIKOM 0a3MCHU W3BOJIHU 33 OOIIOTO
ChCTOSTHUE Ha Pa3IVICKIAHUTE CUCTEMU M B YaCTHOCT Jia ObJie M3IO0JI3BaH KaTo 0030pPCH IMOTIe]
BbpPXY KOHKYPEHTOCIIOCOOHOCTTA Ha OBJIrapCKus MOnxol. B ompenenenu cutyanun Ouxa MODIH
Jla ce o4YepTasT HAKOM IMO-00IIM TeHJICHIUH, ]a Ce HAMpaBAT U3BOIU U JOpU Aa ce GopMynupar
OCHOBH Ha OBJICHIM MOJMTUKH Ha 0a3a Ha MeXIyHapomHus onuT. OCHOBHHUAT BBIIPOC, YHHTO
OTrOBOp TpsIOBa 1a ObJIe HAMEPEH, HE € JIa CE OTIPEIEIH JIATH YICHUIUTE Ca IIOKPHIIN CbOTBETHUTE
o0pa3oBaTeTHA M3UCKBAHMS 32 JIaJIeHa JbpKaBa, a M0-CKOpo, Ype3 yeIHAKBSBAaHE HA CTaHAapTa
CIPSIMO PA3IMIHHUTE TPYIIH, J1a C€ ONPEISITH TIXHATA TPAMOTHOCT B Haif-001I CMUCHI. B pesynrar
€ TpeJIo’KeHa MsIpKa TOKOJIKO MaTeMaThKaTa U HEHHOTO MperoiaBaHe MPeoCTaBsIT Bb3MOKHOCT
Ha yYEHHUIUTE Ja MPUAOOMBAT 3HAHMS M YMEHHUS KaTO MHCTPYMEHT 3a pelllaBaHe Ha peaslHu
xuTecku nmpobnemu. CHIIMAT MOAXOI MOXKe Ja ObJie MPUIOKEH U KbM MPEIMETH KaTo YeTeHE
WJIM IPUPOJIHU HAYKU.

Abstract. The subject of the current study is the preparation of a comparative evaluation of the
results of two groups of students who have been educated using techniques from two different
educational systems — the Bulgarian and the IB (International Baccalaureate Organization)
program. This comparative analysis could serve as a foundation for formulating some basic
conclusions for the general status of both programs and more specifically, it could serve as a way
to determine how competitive is the Bulgarian approach in education. In some specific cases, some
general tendencies could be observed, based on which conclusions could be drawn and used to
formulate future educational policies based on international experience. The main question to be
answered is not whether students have successfully mastered the particular educational
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requirements for a given country but much more whether by generalizing the standard among the
different groups their overall literacy could be established. As a result, a particular measure is
suggested of the extent to which mathematics and the way it is taught gives students the
opportunity to acquire knowledge and skills and use them in solving real-life problems. The same
approach could be used in other subject areas such as reading and Life Sciences.

2. (I'-2). Kupunosa b., (2015). M3non3Bane Ha (OPMATUBHOTO OIICHSBAHE B JIOMAIlTHATA
pabora, Maremaruka u nH(MGOpMaTHKa — HAYYHO-METOAMYECKO CITMCaHue, TOM 58 , KHIKKa
3, ISSN 1310-2230, ctp.251 — 260.
https://www.webofscience.com/wos/woscc/full-record/W0S:000450508600002

Pesome. HacTtosmusaT maTepuall ChIbpska UM OTHOCHO TOBA KakK Ja MojdoepeM MpaBUIIHO
3a/la4yM 3a JoMalrHa paboTa Ha yUYEHUIUTE U Jali € HeoOXOUMO pelIeHUTE y JIoMa 3a/1a4yu Ja
ObJaT OIICHSBAHHW 10 BpEeME Ha BCEKH ydeOcH wac. Yact oT Meromurte ca A00pe MO3HATH U
Mpuiaranu ot yuurtenutre B bwirapus. B eana pokazana ce MexayHapoiHa oOpa3zoBaTellHa
unctutynus (International Baccalaureate Organization), K0siTO 3amouBa Jja CTaBa IOIYJISIPHA U Y
Hac, Y4eOHUAT mpeaMer ,,MaTtemaTtuka“ ce mpemnojaBa U 4pe3 alTepPHATUBEH MOAXO0J- METOIBT
dopmupaio onenssane (PO) — ot arrnmiickoro Formative Assessment. ToBa 1aBa ocHOBaHUE
TyK Ja ObJIaT ONMUCaHW HAKOW HOBHM TE€XHHUKH U WJEH, U3MOJI3BaHM OCHOBHO M3BBH ObJrapckara
cucreMa Ha oOy4eHHe.

Abstract. This document contains ideas on how to carefully choose problems which to assign
to students as homework and if it’s necessary to grade the problems solved at home during each
class. Part of the methods are well-known and used by teachers in Bulgaria. A prestigious and
internationally recognized educational institution (International Baccalaureate Organization)
which starts gaining popularity in Bulgaria as well apart from the traditional approaches uses
alternative methods as Formative Assessment in teaching Mathematics. This paper introduces
some of those ideas and techniques which are not traditionally used in the Bulgarian educational
system.

3. (I'-3). Kupunosa b., (2016). MetogpT POpMaTHBHO OLIEHSBaHE Mpe3 MOIIena Ha
Benmxamun birym. Fogumank ,,06pa3oBaHue U TEXHOIOTHU *, TOM 7, ¢Tp.60-64.

http://itlearning-bg.com/magazines/Spisanie2016/resources/spisanie e book 2016.pdf

Peztome. To3u HOKyMEHT chabpxka HHPOpMAlMA 3a HAYMHUTE, MO KOWTO MOraTr Ja ce
MIPEOIONEAT pa3InyusATa B TOCTHIKEHHITA HA pa3IMYHUTE TPynH yueHuln. HampaseH e u 0030peH
mpernen Ha paboTara Ha W3BECTHHS CIIEMAIMCT B oOJlacTTa Ha oOpa3oBaHueTo - benmkamuH
bnym. briym TBBpAM, Ue 3a Aa ce HaMalu HUBOTO HA CTAaTUCTHUYECKAaTa JUCIIEPCHS TIPU OTYUTAHE
Ha HampeaAbKka Ha OTJCITHUTE YUYCHUIH, TPSAOBA HEM3MEHHO Jla Ce CTPEMHUM KBbM YBEIMYaBaHE U
pazHooOpa3siBaHe Ha MPWJIATaHUTE METOAW M TMOAXOAu Ha oOydeHue. KIOWOBHAT eneMeHT 3a
MMOCTHTAaHE Ha YCIHEIIHW pe3yJATaTH TPU MAaKCHMaJCH NPOIEHT YYEHHUIM € B YCIEIIHO
pa3paboTeHaTa METOAMKA 3a MpUJIaraHe Ha TEXHUKU 3 ,,()OpMHUPAIIO OIIEHSIBaHE * B KJIAaCHATA CTasl.
biym peanusupa enna mHOTO crienuuaHa cTpaTerus 3a IeHCTBHE C 11e71 HACOYBaHE U PHKOBOJICHE
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Ha YYUTEIUTE IPH MPUIaraHeTo Ha JUQPEPEHIIMPAHH TOIXOAHM W METOAM B OOy4YEHHETO,
o3arjiaBeHa ,,0BjIaJsiBaHe Ha 3HAHUA .

Abstract. This paper contains information about the ways that might reduce achievement gaps
among different groups of students. A review of the work of the renowned specialist in the field
of education — Benjamin Bloom has been made as well. Bloom states that in order to reduce the
level of statistical dispersion when taking into account the progress of individual students
increasing and diversifying applied learning methods and approaches has to be strived for
invariably. The key element for achieving successful results in maximum percentage of students
is in successfully developed methodology for implementing “formative assessment” techniques in
the classroom. Bloom performs a very specific action strategy to direct and guide teachers in
applying differential approaches and methods in teaching titled “mastery learning”.

4. (I'-4). Kirilova B., (2022). The benefits of applying project-based learning for better
student comprehension. Proceedings of the 14th annual International Conference on
Education and New Learning Technologies, ISBN: 978-84-09-42484-9, pages: 1100-1104.

doi: 10.21125/edulearn.2022.0303

Pesrome. TemaTa Ha HACTOSIIOTO U3CICIABAHE € CpaBHCHHC Ha PE3YJITATUTC, IOCTUTHATU CIICI
IIPOCKTHO o6yquI/Ie o MaTreMaThKa OT Ipylla YYCHHIH, O6y‘IaBaHI/I upe3 IIpujiaraHe Ha
KOHCTPYKTHUBUCTKM MCTOAHM B OUTHUTAJIHA Cp€aa, BMCCTO TpaadWIIMOHHATA O6pa3OBaTCJIHa
Imapaaurma. Toi kato HHTCPAKTHBHOCTTA U3NMCKBA HHTCPAUCHUINIMHAPCH IOAXO0 B 06yquHeTo,
Ca U3CJICABAHU KAKTO IMOJIOKHUTCIHUTE, TaKa U OTPHULATCIHUTEC CTPAaHHU Ha IIPOCKTHO 6331/IpaHOTO
o6yquHe, KaToO Ca HaIllpaBCHU IIPCIIOPBHKU 3da HCTOBOTO IIO-HATATHIIHO PA3BUTHUC.

Abstract. The topic of the following research is a comparison of the results accomplished in a
mathematics project, by a group of students, educated through applying constructivist methods in
a digital environment, instead of the traditional educational paradigm. Because interactivity
requires an interdisciplinary approach of educating, both the positive and the negative sides of the
project-based learning have been investigated, with important pointers being made about its further
development.

5. (I'-5). IlerpoB @., Kupunona,b. (2023). [logroroBka 3a mpenaBaHe, 3aliuTa U OICHSIBaHE
Ha rpoekTy o KommioTbpHO Mojiennpane U HHGOpMaMOHHU TeXHOJIoruu Mexy V u VII
Kkiac. Maremaruka, KOMIIOTBPHU HAayKH B o0pa3oBaHue, ToM:6, Opoii:1, 2023, ctp.:65-78,
ISSN (print):2603-4670, ISSN (online):2603-4735
https://doi.org/10.54664/1JFQ1656

Pestome. Criopen neiictBamuTe yaeOHU MporpaMu Mo npeamera ,,KoMmioTspHO MOAEeTUpaHe
1 uHbopMaIMoHHU TexHomoruu* mexxay V u VII kiac ca npenBuieHn 4acoBe 3a o0o01aBaHe Ha
MpUA0OUTHTE 3HAHUS Ype3 padoTa 1o mpoekT. B anoranusra 3a VII kiac e mocodeHo, 4e akileHThT
€ BbPXY pa3BHBaHE Ha YMEHHS 3a paboTa Mo MpOeKTH 3a 0OpaboTKa Ha aHHU C MOMOIITa Ha
KOMITIOTBPHA TEKCTOOOpaboTKa, coPpTyep 3a eIEeKTPOHHHU TAOIHIIN, KOMITFOThPHA TIPE3CHTALMS 1
CKpPHIITOB €3UK 3a IIpOorpaMupaHe Ha TCKCT. CTaH)IapTHa IMPAKTHKA € YUUTCIIUTE J1a OCTAaBAT Ta3u
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JEeWHOCT 3a Kpasi Ha yueOHaTa TOJMHA U Ja 5 NPEICTaBAT Ha YYCHUIIUTE KaToO ,,[OTUIICH ITPOCSKT.
OnuThT Ha aBTOPUTE MOKA3Ba, Y€ MOHAKOIra IPU OPTaHU3ALMATA U 3aIlIMTaTa Ha TAaKUBa MPOCKTH
ce JOIyCKaT OIpe/eIeHN NMPOITycKu. B Tasm cratus me ObJaT onucaHW Hal-4ecTO CPEeIlaHuTe
MIPEIU3BUKATEIICTBA, KOUTO YUYUTEIUTE Ca OTKPWIH, U I1Ie OBbIaT OYepTaHH CTPATETHH 3a CIIPaBsSHE
¢ Tax IlpeacraBenu ca mpuMepHU pyOpUKH M KapTa 3a OTYMTAaHE Ha pyOpHKH 3a ¢opMHpaIio u
0606m1aBaro oneHsBane. O01aTa BaIUHOCT Ha IOBEYETO OT IPEUIOKEHNUTE PEIICHHs T'H IIPaBU
NPUIOKUMU | 10 JPYTHU MPEIMETH.

Absract. According to the current curricula in the subject Computer Modelling and
Information Technology, between V and VII grade there are hours for summarizing the gained
knowledge through project work. The grade VII annotation states that the focus is on the
development of project work skills in manipulation of data using computer word processing,
spreadsheet software, computer presentation, and scripted text programming language. It is
standard practice for teachers to leave this activity for the end of the school year and to present it
to students as an “annual project”. The authors' experience shows that sometimes certain omissions
occur in the organization and defense of such projects. This article will describe the most common
challenges teachers have found and outline strategies to deal with them Sample rubrics and a report
card rubrics for formative and summative assessment are provided. The common validity of most
of the proposed solutions makes them applicable to other subjects.

6. (I'-6). Kirilova B, (2023). Assessment of the different subject areas in an interdisciplinary
project. Education and New Developments 2023, volume 2, editor/s:Mafalda Carmo,
Publisher: inScience Press., ISSN (print):2184-044X, ISSN (online):2184-1489,
ISBN:978-989-35106-4-3, pages:18-22

https://end-educationconference.org/wp-content/uploads/2023/06/Education-and-New-
Developments 2023 Vol Il.pdf

Pesziome. B paMmkute Ha Tazu pa3paboTKa ce Hu3Cie[Ba BIUSHUETO Ha (HOPMHPAIIOTO
OLIEHSIBAaHE, MEXIUHHOTO OICHSIBAHE, OLEHSBAHETO HA YYaCTHETO B Yac, CaMOOIICHSBAaHETO H
OIICHSIBAHETO OT BPBCTHUIIM, KAKTO U Ha 0000IIABAIIOTO OIICHSBAHE BHPXY KpailHUTE pe3ysITaTh
oT npoekTHO 6a3upanoto obyuenue (I1b0O). M3Bankara e ot 120 yueHunu, o0yyaBaHU B €3MKOBa
TMMHa3Ms, pasjesneHd B ase rpynu mo 60. Llenta Ha u3cimenBaHeTo € Ja ce MPOBEPH JTANIU
U3IIOJI3BAaHETO Ha TE3U CHEeUU(UYHM METOAM 3a OLEHSBaHE € MPWIOKUMO Npu pabora Mo
uHTepAncHUIIIMHapeH mnpoekT. llle Obre mpoBepeHO M BIMSHMETO Ha oOpaTHaTa Bpb3Ka OT
HSIKOJIKO YUMTENIH, OTTOBAPSIIH 33 PA3IUYHU AUCHUIUIMHY, BbpXY (UHATHUS pe3ynrtaT. Kpaiinara
1IEJT € J1a C€ OMpPEeeNU JAJIM YUYSHUIIUTEe UMaT KOHTPOJ BbPXY IMMPOEKTUTE CH U METOJIa Ha yUeHE 110
CTETIeH, B KOSATO KpPaHUTE WM TPOAYKTH Ca CH3IaJCHU CIIOpea COOCTBEHOTO WM BWIKIAHE.
I/IHCTPYMGHTI/ITC, H3II0JI3BaHW 3a U3MCPBAHC HaA LCJIMTEC Ha KypcCa, Ca CbOTBETCTBAIIM HaA TAX
KOHTPOJHM JIMCTOBE. V3cieaBaHETO € OCBIIECTBEHO Ype3 HAOMIOACHUS BBPXY IPOEKTHHUTE
JEWHOCTH Ype3: MOMbJIBaHE Ha KOHTPOJHHU JINCTOBE M BHIIPOCHUIIM TIPE3 OMPEICICH MepUuo]] OT
BpeM€ OTHOCHO MOCTHTHAaTUTE MEXIUHHM IIeTH, OOpaTHa Bpb3Ka OT ChbyUEHHIM M (UHAJCH
nokiaa. HanmpaBeH e cpaBHUTENEH aHAIM3 Ha aKkaJIeMUYHUTE Pe3yJTaTu Ha yUYEHHUIHTE, ¢ (Pokyc
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€IMHCTBEHO BbPXY MaTeMaTHKaTa B KOHTEKCTa Ha HHTEPAUCLUUIUIMHAPEH IPOEKT, 3a /1a Ce HalpaBu
M0-O0IIMPHO 3aKIIOYEHHE OTHOCHO €(EeKTHMBHOCTTa Ha IOCOYEHHUTE TMOAXOAM M TIXHOTO
MIPUJIO’KEHUE B 0Opa3oBaTesiHa cpesa.

Abstract. The explored component of this work investigates the influence of formative
assessment, interim assessment, participation grading, self and peer assessment, as well as
summative assessment on the final results of Project Based Learning (PBL). The samples were
120 students at an American-type of high school divided into two groups of 60. The aim of the
study is to check whether the use of these specific assessment methods is applicable for an
interdisciplinary project. The effect of having feedback from multiple teachers responsible for
different disciplines on the end-result will also be tested. The end-goal is to determine whether the
students have control over their projects and method of studying, to an extent where their finished
products are created in their own vision. The instruments used to measure the course objectives
were checklists corresponding to them. The research is made by observations on project activities:
checks throughout a set period of time, questions and goals, peer feedback, final project report. A
comparative analysis of students’ academic results, with a sole focus on Mathematics and a
multidisciplinary project, was done, to make a more extensive conclusion as to the effectiveness
of said methods and their application in an educational setting.

7. (I'-7) Kupunosa b. (2023). [Ipunarane Ha KOHCTPYKTHBHH METOJIH, KOUTO OMXa MOTJIH Ja
000raTsT ¥ OCHBPEMEHST TPAAULIMOHHATa 00pa3oBaTenHa napaaurmMa. Hayunu Tpynose Ha
CYb - IInoBmuB, WzpmartencrBo: CVYb- IlmoBmme, ISSN (print):1311-9192, ISSN
(online):2534-9376, , pages:81-86

https://usbplovdiv.org/wpcontent/uploads/2023/06/2023 natural sciences and humaniti
es vol XXIV.pdf

Pestome. B Ta3m cratus ce pasmiexiarT pazIMuHU 00Opa3oBaTeNHHM MOAXOAU KaTo YCIEIIHO
CPEIICTBO 3a YUEHE U ITPUJIarane Ha MpUJA00UTUTE 3HAHUS U YMEHHUS B OTTOBOP Ha HEOOXOIUMOCTTA
OT TpuWIaraHe Ha KOHCTPYKTUBUCTKM METO/AM, KOMTO MOIaT Ja o0oratiT M akKTyaJlu3upar
TpanuIoHHaTa oOpa3oBarenHa mapaaurma. [Ipe3 mocinenHuTe HIKOJIKO TOAWHU ce HallomaBa
3HAUUTEJIHO HapacTBaHE Ha MHTEpeca KbM U M3IMOJI3BaHETO Ha HOBa oOpa3oBaTesHa Mapaaurma,
Hal-001110 U3BECTHA KaTo ,,00bpHaTO 00yueHue*. ToBa e mpolec Ha 3aMsiHa Ha TPaJIULUOHHUTE
JIEKIMH C TT0-OPUEHTHPAHH KbM CTYIEHTUTE HHTEPAKTUBHU METOAM Ha 00ydeHue, KaTo Harpumep
npoOnemMHo-0a3upano oOyueHue, MPEeTuBaIo OO0ydeHHE, MPOOIEMHO-OPUEHTUPAHO OOYyYCHHE.
HanpaBeHo e 1 sicHO pa3rpaHu4eHue MeX 1y MPoOJIeMHO U TPOEKTHO 6a3upaHo 00yueHHe.

Abstract. This article discusses various educational approaches as a successful means of
learning and applying acquired knowledge and skills in response to the need for applying
constructivist methods that could enrich and update the traditional educational paradigm. The last
few years have seen a significant increase in interest in and use of a new educational paradigm,
generally known as “flipped learning”. This is the process of replacing traditional lectures with
more student-centered, interactive learning methods, such as Problem-Based Learning, Overflow
Learning, Smart Learning, Problem-Oriented Learning. A clear differentiation between Problem
and Project based learning was made as well.
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8. (I'-8). Kupumnosa b. (2023), CtumysiaupaHeTo Ha eKWIHaTa paboTa W TPYAHOCTTA IIPH
OIICHSBAHETO Ha IPOEKTUTE IPH OCHIIECTBSIBAHE Ha MPOEKTHO-0a3upaHO OOydYeHHE.
MareMaTn4eckoTo 00pa3oBaHWE - 75-TOAWINHA MHUCHS M HMCTOPHUS. YHHBEPCHTETCKO
uznarenctso ,,CB. Kimvent Oxpuncku‘, 2023, ISSN (print):978-954-07-5742-1, ctp.209-
224

https://www.researchgate.net/publication/372128568 Matematiceskoto obrazovanie 75-
godisna misia i istoria

Pestome. Llenta Ha cratuara € Ja ce WICHTH(QHIMPA CTEIIEHTa HAa HEOOXOIUMOCT OT
CTHUMYJIMPAHETO Ha EKHITHA PadoTa M OT BBHBEKIAAHETO Ha (OPMHPAINO OLCHSIBAHE IPH
npoekTHo-0a3upano oOyuenue (IT6O) B ycrmoBue Ha 00ydeHHE OT pa3CTOSIHHE B €IIEKTPOHHA
cpena. Pa3rienan e KOHKpeTeH Ka3zyc OT OOy4eHHETO Ha CTYICHT, OT KOHTO ca OTKPOCHH
MPEIM3BUKATEIICTBATA TIPH  OICHSBAHETO TMPH IPOCKTHO-0a3UpaHO OOydYeHHe TI0
MaTeMaTuKa.

Abstract. The purpose of this paper is to identify to what extent there is a need for the
stimulation of teamwork and the introduction of formative assessment in project-based
learning (PBL) in the context of distance learning in an e-learning environment. A case study
of student learning is discussed from which the challenges of assessment in project-based
learning in mathematics are highlighted.

9. (I'-9) Kupunosa b., [lerpos @. (2023), PekypeHTHUTE penuly B YUUIUIIHUS KypC
0 MareMaTuka W MEXKIYNpPeIMETHUTE WM BpPB3KH C HHPOpMATHKA U
nHPOPMALMOHHU  TeXHONOorMu. Marematnka wu  WHpopmarnka—  HaydHO-
METOAMYECKO crucaHue, ToM 66, kamxkka 4, 2023, ISSN (print):1310-2230, ISSN
(online):1314-8532, pages:390-413

https://www.webofscience.com/wos/woscc/full-record/WQOS:001115137300004
doi:10.53656/math2023-4-5-rec

Pesiome. B cratusTa e pasmienal cTaHIapTHUAT X0/l 3@ M3yYaBaHE HAa PEKYPEHTHU PEIULIU B
YUWIMIIHAA Kypc MO MaTeMaTHka. lIpennokeHo e paslupsBaHe Ha Temara B MpoQuiIupaHa
MOJArOTOBKA 4Ype3 BBBEXKJAHE Ha M3ydyaBaHE Ha PEKypPEHTHHU JIMHEWHU XOMOTEHHU PEIUIIH.
IIpencraBena e mopenuua oT 3a1auu Mo MHPOpPMATHKA U MHPOPMAITMOHHN TEXHOJIOTHUH, C KOUTO
Ce€ M3rpaXk/JaT IBYNOCOYHU MEXKIYNPEIMETHU BPB3KH, LENSIIN, KaKTO Ja MOKa)kaT NMPUIIOKHATA
CTpaHa Ha PEKypEeHTHHUTE PEAMLIH, TaKa U J1a MOTUBHPAT MO-U3sIBEHUTE YUCHUIH 32 Hay4aBaHE Ha
HSKOM MO-crienn(UYHN 3HaHHUSI OT OCHOBHUTE Ha MH(OpPMATHUKaTa U Ja ce JOKOCHAT J0 HIKOU
TEXHUKHU 3a POrpaMHUpaHe.

Abstract. The article discusses the standard course for learning recurrent sequences in primary,
secondary and high-school mathematics. We propose an extension of the curricula with adding
recurrent linear homogeneous sequences in the upper high school course. Additionally, we present
related problems in computer science and information technology in order to construct
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interdisciplinary links, aimed at demonstrating the applied side of recurrent sequences as well as
motivating the more gifted students for the learning of some specific computer science basics.

10. (I'-10). Kirilova B. (2024). Evaluating the impact of project-based learning on the
development of digital competencies among high school students. Education and New
Developments 2024, volume 2, editor/s:Mafalda Carmo, Publisher: inScience Press., 2024,
ISSN (print):2184-044X, ISSN (online):2184-1489, ISBN:978-989-35106-4-3, pages:18-
22

https://doi.org/10.36315/2024v2end003

Pe3stome. B HacTosiIaTa cTaTtus ce U3cieBa BIMSHUETO Ha IPOEKTHO-0a3upaHOTO 00ydYeHue
(ITbO) BBpXy pa3BUTHUETO HA JUTUTAIHU KOMIIETEHTHOCTH Yy 118 yueHunu or AMepukaHCKUs
konex B Codusa (AKC). M3non3BaHara u3ciieoBaTelCKa METOJOJIOTUS BKJIKOYBA MPOYYBaHe,
OCHOBAHO Ha OHJIAMH MHCTPYMEHT 3a camoolieHka Ha iudposu ymenus Digital Skills Accelerator
(DSA), cpobpasen ¢ pamkara DigComp 2.2. DSA ¢ pe3yarat OT CbBMECTHU YCHJIHS, B KOHTO
yuactBar ner opranuzanuu ot Ilomma, benrus, Mcnanusa, BenuxoOpuranusa u Wpnangus.
JlurutamHuTe yMeHHs OOXBallaT peaulla KOMIIETEHTHOCTH, BKJIIOUMTEIHO I'PAaMOTHOCT 11O
OTHOIICHHE Ha WH(OpPMAIUATa M JAHHUTE, KOMyHHKAIMs ¥ CBHTPYJHHYECTBO, Ch3JaBaHE Ha
uGpPOBO ChAbPKAHUE U 0E30MACHOCT - BCHYKM T€ Ca OT ChILIECTBEHO 3HAauYeHHUE 3a paboTHaTa
cHiia, KOsITo TpsiOBa a pabotu eheKTUBHO B 00IIECTBO, OCHOBAHO Ha 3HaHUETO. ETo 3am10, korato
ce OOMUCIIAT CTpaTeruy 3a HaChbp4yaBaHe HA T€3U KOMIIETEHTHOCTH, € ChIIO TOJIKOBA BAXKHO J1a Ce
pa3paboTAT crierupUIHI METOAN U MHCTPYMEHTH 3a IPEI3Ha OIICHKA Ha KOHKPETHH aCIeKTH Ha
JAWUTUTAJHATa KOMIIETEHTHOCT. [IpoydBaHeTo € pa3zieneHo Ha JBa m3cienoBarencku erama: (i)
cbOMpaHe Ha JJAHHU 32 MOCTH)KCHUATA U HANPEAbKa Ha YYCHHUIIUTE IO OTHOIICHNE Ha LIEJIEBUTE
JAUTUTAJIHUA KOMIIETCeHTHOCTH U (ii) aHaaM3 Ha ChOpaHMTE JaHHH, 33 Ja Ce YCTAHOBHU JAllM UMa
JI0Ka3aTecTBa 3a MOJOOpEeHHEe Ha Te3W TNPEABAPUTETHO CIOMEHAaTH yMeHus. Pesynrarute
nokassat, ye I1bO Moxxe epekTHBHO J1a MOANOMOIHE YUEHUIIUTE B MOJO0PSIBAHETO HA TEXHUTE
JTUTUTATHA KOMIIETEHTHOCTH Ype3 M3IOJI3BaHe Ha TEXHOJOTHH 32 MPHUI00MBaHEe, OpraHU3UpaHe,
CbXpaHeHMe, TNpejAcTaBsiHe U npefaBaHe Ha uHpopmanusa. Crnensa na ce oTOenexu, ue
OLIEHSIBAHETO HAa UTUTATHUTE KOMIIETEHTHOCTH C TIOMOIITA HA CHIIECTBYBALINTE HHCTPYMEHTH
3a OIIeHsABAaHE, KOMTO YCTAaHOBSBAT I'bPBOHAYAIHHUTE CKaJIM 3a TIXHOTO M3MEpBaHe, OCTaBa
CEpUO3HO MPEIN3BUKATENICTBO 3a aBTOpa. ToBa 03HaUaBa, Y€ yueOHUTE MPOTPaMH ca MPUTOJCHU
3a pa3BUBaHe Ha JUTUTAIHU KOMIIETEHTHOCTH BBB BCsSKa OT OOJIACTHTE MOOTAEIHO, HO Ce
3a0ersi3Ba MPOITYCK B TOTOBHOCTTA HAa YYCHHIIUTE J1a OICHSIBAT €()EKTHBHO HUBOTO Ha BJIAJICCHE
Ha BCSKO OT YMEHUSATA Ype3 UHTEPAUCIUIITMHAPHH TPOEKTH.

Abstract. The explored component of this paper investigates the impact of Project Based
Learning (PBL) on the development of digital competencies in 118 students from American
College of Sofia (ACS). The research methodology employed, includes an investigation based on
an online Digital Skills Accelerator (DSA) self-assessment tool for digital skills aligned with the
DigComp 2.2 Framework. DSA is a result of collaborative effort involving five organizations from
Poland, Belgium, Spain, the UK, and Ireland. Digital competence encompasses a range of
abilities, including information and data literacy, communication and collaboration, digital content
creation, and safety — all essential for a workforce that must operate effectively in a knowledge-
driven society. Therefore, when considering strategies to foster these competences, it is equally
essential to develop specific methods and tools for precisely assessing particular aspects of digital
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competence. The study is divided into two research stages: (i) gathering data on students’
performance and progress in relation to the targeted digital competences, and (ii) analyzing the
collected data to ascertain whether there is evidence of improvement in these before-mentioned
skills. The results suggest that PBL can effectively assist students in enhancing their digital
competencies by employing technology for the acquisition, organization, storage, presentation,
and communication of information. It is worth noting that assessing digital competences using
existing evaluation tools, which establish the initial scales for their measurement, remains a
significant challenge for the author. It means that curricula are tailored to develop digital
competencies in each of the areas separately, but there is a noticeable gap in students’ preparedness
to effectively assess their level of each skill proficiency through interdisciplinary projects.

11. (I'-11) Kirilova B. (2024). Embedded assessment throughout the problem-based learning
— a path to authentic learning experiences. Mathematics and education in mathematics -
Proceedings of the Fifty-Third Spring Conference of the Union of Bulgarian
Mathematicians, Borovets, April 1-5, 2024, ISSN (print): 1313-3330, ISSN (online):
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Pesiome. B cratusra ce pasmiexiar NpeAUMCTBaTa U MpPEAU3BHKATENICTBATA, CBbP3aHU C
npobneMHo-6aszupanoro ooyuenue (I1I6O) karo WHCTPYMEHT 3a MpErNofaBaHE W OICHSIBAHE —
KOHCTPYKTHBHMCTKHU IOJXOM, KOMTO HackpyaBa MO-MparMaTudeH U OPUEHTHPAH KbM YUCHHULIUTE
crioco0 3a onensiBane. [IpeacraBeHa € KOHKPETHA WIFOCTPAIHS HA MPEIOKEHHISI HHCTPYMEHT 32
olLeHsBaHe. M3cnenBaHeTo uMa 3a Led Ja aHaJu3upa pa3iIMyHU acleKTH Ha MaTeMaTHyecKara
KOMIIETEHTHOCT B CBOTBETCTBUE ¢ EBporelickaTta pamka 3a yuyeHe Ipe3 LeiHsl >KUBOT, Karo
KPUTUYHO MHCIICHE, MPAaKTHYECKO MPUJIOKEHHWE Ha NPUIOOMTUTE 3HAHMS IpPU pelIaBaHe Ha
MpoOJIeMH OT peaHUs JKUBOT, U YMEHUS 3a yueHe. J[aHHuTe ca chOpaHu upe3 MpeKH HaOoAeH s
B KJIaCHaTa CTasl, BRIIPOCHUIIA C OTBOPEH OTIOBOP, aHKETH W JIMYHU MHTEpBIOTA. MeTononorusara
Oele MmpuiokeHa BBPXY H3Bagka oT 60 ydyeHuuu ot AMepukaHcku kosex B Codusi, KOUTO
ydacTBaxa B paboTa MO MPOEKT BMECTO B KOHBEHLIMOHAJEH THUIl M3MUTBaHe. Pesynrature OT
W3CIIEIBAHETO PA3KpUBAT, Y€ OLIEHSBAHETO Ha HAmNpeAbka Ha YUYEHUIUTE 4pe3 IpoOIeMHO
0a3upaHM 3a/laud He caMo MOBUILIABA PAa3BUBAHETO HA MAaTEMAaTHYECKUTE UM KOMIIETEHTHOCTH, B
CpaBHEHHUE C TPAAUIIMOHHUTE METOJIY, HO M BB3IIUTAaBa YMEHUS 32 yU€He Mpe3 LeIus KUBOT. To3u
MOAX0A 00aue M3UCKBA IMO-3HAYMTETIEH aHTaXHUMEHT OTKBM BpEME, CIPSIMO TPaAMLUOHHOTO
U3MHUTBAHE.

Abstract. This article examines the benefits and challenges associated with Problem-Based
Learning (PBL) as a teaching and assessment tool, a constructivist approach that promotes a more
pragmatic and student-centered mode of assessment. A tangible illustration of the proposed
assessment tool is presented. The study aims to analyze different aspects of mathematical
competence in line with the European Commission Framework for Lifelong Learning, such as
critical thinking, practical application in authentic problems, and more effective knowledge
acquisition. Data were collected through direct classroom observations, open-ended
questionnaires, surveys, and personal interviews. The methodology was applied to a sample of 60
students from American College of Sofia (ACS) who participated in project work instead of
conventional testing. The results of the study revealed that assessing students' progress through
problem-based tasks not only enhances the development of students’ mathematical competencies
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compared to traditional methods, but also fosters lifelong learning skills. However, this approach
requires a more significant time commitment compared to traditional testing.

12. (I'-12) Kirilova B. (2024). Addressing challenges in enhancing team collaboration and
evaluating interdisciplinary projects. Pedagogy - scientific and methodological journal,
Volume: 96, Issue: 5, ISSN (print): 0861-3982, ISSN (online): 1314-8540, pages:655-670.
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Pestome. lenta Ha TO3U OKIAI € Ja Cce M3ACHU J0 KakBa CTENEH TpsAOBa Ja ce HachpyaBa
CbBMECTHaTa padoTa MO MPOEKTH, 3a J]a C€ Pa3BUAT KIFOYOBHU KOMIETEHTHOCTH, MO-CIIEHUATHO
ABTOHOMHO y4€He U €(DeKTUBHO ChTPYIHUYECTBO, KOUTO Ca OT ChILIECTBEHO 3HaUE€HUE B KOHTEKCTa
Ha Hawus OBbpP30 pa3BUBAIL C€ CBIT. BiusHuMETO Ha pa3jNMYHUTE METOAU 3a OLICHSIBAHE BBHPXY
KpallHuUTe pe3yiaTaTd OT MpoekTHO Oasupanoto obOydenue (IIBO) e pasmemano B Herosata
WHTEepAUCIUIUIMHApHA mnepcriektuBa. M3Baakure obOxBamar 180 ydeHunu oT AMEpPUKAHCKHUS
konexx B Codus (AKC), pazgeneHu Ha J[Be Tpynu: KOHTpOIHA rpynma oT 60 nymwu u
excriepuMeHTaiHa rpyna ot 120 ngymu. OT ocobeH HHTEpeC € Jja ce MPOBEPU JaJId U3I0I3BAHETO
Ha aJITEPHATUBHU TEXHUKU 32 OLICHSABAHE € MPWIOKHUMO MPU HUHTEPAUCUUIUIMHAPEH MPOCKT U
JIOKOJIKO T ca e(EKTHBHH 32 CTHMYJIMpaHe Ha eKumHaTta padorta. OOCHKAAT ce U MPENOpPHKH,
HACOYEHHM KbM HaMaJsiBaHE Ha CIIy4auTe Ha COIMAIHO Oe3/1eNie U MOBUIlAaBaHE HA aKTUBHOCTTA
Ha YYEHMIIMTE B CbBMECTHATA paboTa 10 NpOeKTU. IHCTpyMEHTHUTE 3a OLICHsIBaHEe, U3I0JI3BaHU 3a
M3MepBaHe Ha LIETUTEe Ha Kypca, C€ ChCTOSAT OT CHEIHAIHO pa3paboTeHH KOHTPOIHH JIMCTOBE,
cb0oOpa3eHu ChC CreupUIHUTE HY KU Ha Kypca. MeToI0I0THsITa Ha N3CIICIBAHETO CE€ OCHOBABA
Ha 3a7bJI00YCHH HAONMIOACHUSI HAa JEHHOCTUTE, CBBbP3aHU C MPOEKTA, BKIIOYUTETHO TEKYIIH
OLIEHKH, BBIIPOCHUIIM 3a TOCTUTAHETO Ha MEXAMHHUTE 1I€JIM, OLIEHKHU Ha CbY4YEHULIM U oOpaTHa
Bpb3Ka OT YYHTEIUTE, KOUTO 3aBHPIIBAT C OKOHUATENeH JIOKJIaa 3a mpoekTa. OCBEeH ToBa €
HalpaBeH CPAaBHUTEJICH aHAJIN3 Ha aKaJIEMUYHHUTE TOCTHKEHUS Ha YUEHMIIUTE, KaTo € 00bpHATO
BHHMaHHE CaMO Ha 00JacTTa Ha MaTeMaTHKaTa B KOHTEKCTa Ha MYJITHUAMCHUILTUHAPEH MPOEKT.
To3u cpaBHUTENEH aHaIM3 MMa 3a Led Ja Jajie IUI0CTHA OlleHKa Ha e(HuKacHOCTTa Ha
M3IOJI3BAaHUTE aJITEPHATUBHYU TEXHHUKH 32 OLIEHsABAaHE U TAXHaTa npurogHoct 3a [150.

Abstract. The aim of this paper is to clarify the extent to which collaborative project work
needs to be promoted to develop key competences, notably autonomous learning, and effective
collaboration, essential in the context of our rapidly evolving world. The impact of different
assessment methods on the final outcomes of Project Based Learning (PBL) is examined in its
interdisciplinary perspective. The samples encompassed 180 American College of Sofia (ACS)
students divided into two cohorts: a control group of 60 and an experimental one of 120. Of
particular interest is to examine whether the use of alternative assessment techniques is applicable
to an interdisciplinary project and how effective they are in incentivizing teamwork.
Recommendations aimed at reducing instances of social loafing and increasing student activity in
collaborative project work are also discussed. The assessment tools used to measure the course
objectives comprise purpose-designed checklists tailored to the specifics course needs. The
research methodology is based on extensive observations of project-related activities, including
periodic evaluations, questionnaires on the achievement of intermediate objectives, peer
evaluations and teachers’ feedback, culminating in a final project report. In addition, a comparative
analysis of the students' academic performance is made, focusing only on the area of mathematics
in the context of a multidisciplinary project. This comparative analysis is intended to provide an
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overall assessment of the efficacy of the alternative assessment techniques used and their
suitability for PBL.

13. (I'-13) Kupwuiiosa b. (2024). ®opmupane Ha KOMIIETCHTHOCTH 4pe3 Mpo0IeMHO Oa3upaHo
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Pesiome. JIokyMEHTBHT aHaNM3Mpa MOJA3UTE U BB3MOXKHOCTHUTE 3a yCIIEUIHATa MHTErpauus Ha
[Tpo6nemuo-bazupanoro O6yuenue ([IpbO) B yacoBeTe Mo MareMaTuka B IbPBH TMMHA3UAICH
eTar ¢ uen GopMUpaHe U pa3BUTHE HA KJIOYOBUTE KOMIIETEHTHOCTH, KAKTO M HA YMEHHS 32 )KUBOT
u pabota npe3 XXI Bek B koHTekcTa Ha CTpaTernyeckara pamka 3a pa3BUTHE Ha 00pa30BaHHETO,
oOyuenuero u ydeHero B PemyOmmka bwarapus (2021-2030). IIpbO ce pasrnexnaa kaTo
KOMIIETEHTHOCTEH MOJIX0/1, KOWTO CTUMYJIMpa HHTepeca Ha 00y4aBaHUTE, PEIN3BUKBANKY TH /12
MIPUJIOXKAT 3HAHUATA U YMEHHTA, TPUIOOUTH 1O BpeMe Ha 00YyUEHHETO M0 MaTeMaTHKa B peallHu
cueHapuu. Ha 6a3a aHain3 Ha MIMPOKO M3MOJ3BaHATAa KOMIIETEHTHOCTHA paMka Ha CBETOBHUS
Hxonomuuecku @opymM e pa3paboTeHa KOMIETEHTHOCTHA paMka Ha [IpbO, kaTo MHCTpyMeEHT 3a
SICHO OTIpe/IeIIsTHE Ha 0Opa30BATEIHUTE LI U BHEIpsIBaHE Ha €()eKTUBHU METO/IH 32 OIICHSIBAHE.
[IpeacraBen € W mpumep 3a YCHEUIHO NPWIOKEHA IPaKTUKa Ha YYE€HE 4Ype3 IPOEKTH B
Awmepukancku Konex B Codus. JlocTurHaTuTe H3BOAM COYaT, Y€ Ype3 BHEIPSBAHE Ha
KOMIIETEHTHOCTHU MOJI€TIM, CTHUMYJUpPaHE Ha aKTUBHO yueHe U (opmupaHe Ha yMEHHS 3a
peliaBaHe Ha MpoOJIeMH B JONBIHEHUE KbM KOHBEHIIMOHANHUTE MeToau, [IpbO 6u Morio na ce
M3M0JI3Ba KaTO MOAXOASII MHCTPYMEHT 3a IIOCTUTaHe Ha 1lenuTe, AepuHupanu B CTparernueckara
pamka Ha MOH; npennpueru ca akTUBHU JeicTBUS 0T cTpaHa Ha MOH kakTo 3a moarotoBka Ha
CHeHanucTH B chepara Ha 00pa30BaHUETO, TaKa U 3a aJanTHpaHe HA yUYeOHHUTE MPOTpaMH IO
MaTtemarHka 3a 8.-10. kiac, ¢ 111 YCIEeHOTO MpujlaraHe Ha KOMIETEHTHOCTHHS MOJX0/

Abstract. The paper analyzes the benefits and opportunities for the successful integration of
Problem-Based Learning (PrBL) during the mathematics classes in the first secondary school stage
in order to form and develop key competences as well as skills for life and work in the 21st century
in the context of the Strategic Framework for the Development of Education, Training and
Learning in the Republic of Bulgaria (2021-2030). PrBL is discussed in the context of the
competency-based approach that stimulates learners' interest, challenging them to apply the
knowledge and skills acquired during mathematics education in real-life scenarios. Based on an
analysis of the widely used World Economic Forum competency framework, a competency
framework for PrBL is developed as a tool for clearly defining learning objectives and
implementing effective assessment methods. An example of a successfully implemented practice
of the project method at the American College of Sofia is also presented. The conclusions reached
indicate that by implementing competency models, stimulating active learning and forming
problem-solving skills in addition to conventional methods, PrBL could be used as an appropriate
tool to achieve the goals defined in the Strategic Framework of the Ministry of Education; active
actions have been taken by the Ministry of Education both to train specialists in the field of
education and to adapt the mathematics curricula for the successful implementation of the
competency approach.
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14. (I'-14) Kirilova B., Nikolova N., Zafirova-Malcheva T., Mihnev P. The Role and
Positioning of Digital Competences in Mathematics Education in Bulgaria. AIP
Conference Proceedings

Pestome. Cratusita npenctaBs HaydHa OOOCHOBKAa Ha POJIATa U MSCTOTO Ha JUTUTAIHUTE
KOMIIETEHTHOCTH B MaT€MaTHYECKOTO OOpa3oBaHHE B yueOHaTa mporpama 1o MaTeMaTHKa B
benrapus. Pondra Ha AMrMTaIHUTE KOMIIETEHTHOCTH B 00yY€HHETO 110 MAaTEMATUKA B YUUJIHUILE €
orpeJieiecHa Bb3 OCHOBAa Ha OBINTApCKH MyOiaMKanmuu B HaydyHd crnucaHus. [losummsara Ha
JUTUTATHUTE KOMIIETEHTHOCTH B OBJIrapcKOTO MAaTEMAaTHYECKO 0O0pa3oBaHME € pasrie/aHa BbB
Bpb3Ka ¢ JelcTBamara oOpa3oBaTeiHa JOKyMeHTauus B bobarapus. HuBoTo Ha ouakBaHUTE
pe3yaTatu OT OOy4EeHHETO IO MaTeMaTHKa B KOHTEKCTa Ha JUTHTAJHUTE KOMIETEHTHOCTH €
chlocTaBeHo ¢ Pamkara 3a AuMrHTalHM KOMIETEHTHOCTH Ha Tpaxaanure DigComp 2.2. B
pesyaTaT Ha aHalM3a aBTOPUTE CTUraT J0 UW3BOJAA, Y€ Pa3BUTUETO Ha JTUTHTAIHUTE
KOMIIETEHTHOCTH Ha YYEHULIUTE B IIpoleca Ha 00ydYeHHE [0 MAaTeMaTHUKa MOKE 3HAYUTEIIHO J1a
[IOJIIOMOTHE PAa3BUTUETO HAa aOCTPAKTHOTO U KPUTUYHOTO MMCJIEHE, KAKTO M NPUI00MBAHETO HA
OYaKBAHUTE MAaTEMaTUYECKU KOMIIETeHTHOCTU. CaMUAT NpoleC Ha W3y4yaBaHe HAa MaTeMaTHKaTa
OCUTypsiBa 3HauuMMa cCpela 3a pa3BUTHE Ha JUTHTAJIHUTE KomIeTeHTHOcTH. Lludposute
KOMIIETEHTHOCTH 00aye HsAMaT OYEBMJIHO MSCTO B yueOHaTa JOKYMEHTAlUs 110 MaTeMaTHKa U
Orxa MOTJIH J1a Ce U3I0JI3BAT, a YCIIOPEIHO ¢ TOBA M JIa CE€ Pa3BUBAT, [0 MHOTO II0-Ch3HATEIICH U
LI€JIEHACOYEH HAYuH.

Abstract. The paper presents a scientific justification of the role and position of digital
competences in mathematics education in the mathematics curriculum in Bulgaria. The role of
digital competences in school math education is determined based on Bulgarian publications in
scientific journals. The position of digital competences in Bulgarian mathematics education is
discussed in relation to the current educational documentation in Bulgaria. The level of expected
learning outcomes in mathematics in the context of digital competences is mapped to the Digital
Competence Framework for Citizens DigComp 2.2. As a result of the analysis, the authors
conclude that the development of digital competences of students in the process of learning
mathematics can significantly support the development of abstract and critical thinking as well as
the acquisition of expected mathematical competences. The mathematics learning process itself
provides a meaningful environment for the development of digital competences. However, digital
competences do not have an obvious place in the mathematics curriculum documentation and
could be used, and developed in parallel, in a much more conscious and purposeful way.



