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CTAHOBHIIIE

ot npod. 1-p I'ans Muxaiinosa Koxxyxapoa, Tpakuiicku yHUBEPCUTET

Ha JaucepTanvoHeH Tpya Ha Tema: ,,STEM karo mMoTuBaTop 3a 0OydeHHE 10

MarteMaruka npu npexonaa ot 9 B 10 knac*

Astop: AxapoHn ['onnpaiix, Hayuen pprkoBoauten: nou. a-p Enena Kapampanosa
|. O600menn JaHHU 32 HAYYHATA NPOAYKIUSA U JeHHOCTTA HA KAHAUIATA

Hacrosimiara penien3us € u3roTeeHa Ha OCHOBaHME 3anoBes Pexropa Ha
KO3V ,,Heodut Puscku*“Ne 2943 ot 17.12.2024 1.

IIpencraBenuar ot AxapoH l'onapailiXx KOMIUIEKT MaTepHald € B
cboTBETCTBUE C [IpaBuiHMKa 3a pa3zBUTHE Ha akaJeMH4HHUs cbcTaB Ha FO3Y
,Heodur Puncku‘, biaroesrpas.

ABTOPBT Ha JUCEPTALMATA € UHKEHEP, KOWTO € Ouil 00ydeH Jia mpernojana
MaTeMaTUKa Ha BUCOKO HMBO B TMMHA3UATA, UHCTPYKTOP HA YYUTEIU OT UMETO
Ha MUHHCTEpCTBOTO Ha 0Opa3zoBaHueTo B M3paen u ppKOBOIUTEN HA 00yUYeHUE
Ha YUUTENH.

[IpencraBenara qucepranusTa chabpxka 115 ctpanuiy , u ce cbeTou oT 4
OCHOBHHM TJIaBU: TEKyHI0 cbeTosinue — nperyien Ha STEM obpaszosanue, STEM
oOpazoBanue B M3paen, 1ien u METOMOIOTHSI Ha U3CJIEIBAHETO, KOHCTATAIlUU U
JTUCKYCUsS M TIPUHOC 3a JUCEpPTalusTa, CIUCHK C IMyOJMKAaIlMU, CBBP3aHU C
TucepTanusaTa, NpuiokeHuss u Oumbnmorpadus. Jlucepranusara cbabpxka 25
burypu u 8 Tabnmiu, 3 TPUIOKEHHS U CIIUCHK C IUTEpaTypa, ChCTosII ce oT 125
W3TOYHHUKA HA aHTJIUHUCKHU U UBPUT.

JIOKTOPaHTHT € MPHUIOKUI CHHUCHK, ChIBPIKAIl YETHPU MyOJUKAINH 110
TeMaTra Ha JMCEPTAI[MOHHOTO W3CIEABAHE B CHABTOPCTBO C HAyYHHUS
PBKOBOJIUTEIL.

ABTopedepaThT € pa3paboTeH criopes U3UCKBAHUATA M OTPa3siBa TOYHO

OCHOBHUTC PC3YyJITAaTHU, IIOCTUTHATH B JTUCCPTATIMOHHOTO U3CIICABAHC.



Il.  Ounenka Ha HayyHHTe W HA MNPAKTHYECKUTE Pe3yJTATH H
NMPUHOCH HA MPEJCTABEHATA 32 YYACTHE B KOHKYPCAa TBOPYECKA NMPOAYKIMS

AKTyaJlHOCTTa M WHOBAaTHBHOCTTAa Ha JMCEpTaluATa Morar jga Oblaar
000CHOBaHM Bb3 OCHOBA Ha CIIEHUTE aCMEKTH, KOUTO CE OTKPOSIBAT B TEKCTA:

- Peanuzayus na unmezpupanu STEM mooynu 6 uacoseme no mamemamuxa.
JucepranusTa npeacTaBs HHOBAaTUBEH MoAXxoAd, npu koito STEM monaynure ca
WHTETPUPAHU JTUPEKTHO B YPOIIUTE MO MaTeMaTHuKa, BMECTO Jla ObJaT BbBE/ICHU
KaTo OTHIenHu nporpamu. [1o TO3u HAUMH yYEHUIUTE C€ HAChpyaBa Ja BUKAAT
MaTreMaTuKaTa KaTo MPUJIOKUMA U MOJIE3HA B PEATTHUS CBAT, KOETO HE € THITUYHO
3a TPaIULIMOHHUTE METOAM Ha NMPENOIABaHE.

- Ilpaxmuuecka mnacouenocm: Moaynure STEM BkirouBaT peanHu
npumepu kato GPS, cirbHYeBa eHeprus M TEXHOJIOTMU 3a OE30MaCHOCT Ha
apromoOunute. 1o To3n HauMH 00y4YEHHETO CTaBa MO-aHTAKHUPAII0, OTTOBAPS
Ha HYXXIUTE HAa CBHBPEMEHHOTO OOUIECTBO W MOTHBHUpPA YYEHHIIMTE YpE3
Bpb3KaTa Ha 00YYEHHETO C PEaIHUS KHUBOT.

- Axyeum 6wvpxy momusayuama Ha ydenuyume: EMnupuyHaTa 4acT Ha
U3CIIe/IBAHETO ce POKycHpa BbPXY MPOMSHATA B MOTHUBAIIMATA U Bb3PUEMAHETO
Ha 3HAYMMOCTTA Ha MaTeMaTUKaTa OT yuyeHHIUTE. To3u MOAXO € aKTyaJleH 3a
cnpaBsiHe ¢ poOsiema ¢ HamassaBalus uaTepec kbM STEM npodecunte, KakTo
Y C HUCKUTE PE3YJTAaTH Ha MEKIYHApOAHU TecToBe KaTo PISA.

- Ilpunoc 3a yuumenckama obwmocm: Cb3gaaeHara OOUHOCT OT YUYUTEIU
o MaTeMaTuKa M MPUPOJHU HAYKW € MHOBATHBEH MOJEN 3a KoJabopaTHBHA
pa3paboTka Ha yueOHU MaTepuanu. ToBa OCUTypsiBa yCTOWYMBOCT U Bb3MOKHOCT
3a pa3llIMpsiBaHE Ha Mporpamara B APYT'H KOHTEKCTH.

-Peanuzupane  na  ummepoucyuniumapern  nooxoo:  Juceprauusra
pasrpaHvuaBa pa3nMyHM HHMBa Ha uHTerpauuss B STEM — gucuunimHapHO,
MYJITUMCUMILIMHAPHO, UHTEPAUCUUIUIMHAPHO U TpaHCAUCUUIUIMHApHO. ToBa
OCUTYpsIBa TEOpPETHYHA paMKa, KOATO MOXe Ja ObJe moje3Ha 3a ObJeru
W3CJIC/IBAHUS U IPUIIOKHU TIPOEKTH.

- DoKyc 8bpXY paseHCmeomo mexcoy nonogeme: AHATU3BT Ha POJIATA Ha

nosa B m3bopa Ha STEM mnpenmern ¥ BKIIOYBAHETO HAa WHTEPBEHIIMU 32



NOBUIIABAaHE HA MHTEPECA CPEel MOMUYETATa € MTHOBATUBEH U BaXKEH B KOHTEKCTA
Ha TJI00AJIHUS CTPEMEXK KbM PABEHCTBO U MPEJCTABUTEITHOCT.
- Urxonomuvecka u coyuanrna 3uayumocm: JluceprauuAra agpecupa
HE00XOIMMOCTTa OT Pa3BUTHE HA YOBELIKUS KanmuTal 3a mpodecuu Ha 21-BU Bek,
KOETO € 0COOEHO aKTyaJIHO MpeaBul riodannara Hyxjaa or STEM cnenmanucTi.

Te3n acnekTy IEMOHCTPUPAT KAKTO MTHOBATUBHOCTTA, TAKA U AKTYyJIHOCTTA
Ha M3CIEABAHETO, KaTO TO € B CHOTBETCTBUE CHC CHBPEMEHHHUTE HYXIU Ha
oOpa3oBaTenHaTa CUCTEMA U Ma3apa Ha Tpy/a.
I1l. Kputuunu Oejieskku U Npenopbku
[IpenopbkuTEe MU Ca CBBP3aHU ChC CIEAHUTE ACTICKTH:
- W3non3BaHe no MNO-IIUPOK HAO00p OT Meropoioruu: M3mon3BaHeTo
OCHOBHO Ha BBIPOCHUIM M HWHTEPBIOTA OrpaHMYaBa METOJOJIOIMYHATA
nbia0ounHa. JIunceat HaOOIEHHS B KJIacHATa CTas WU aHAJIU3 Ha KOHKPETHU
aKaJleMUYHU PE3yJITATH.
- JlorrbiBane Ha MeToponorusTa: J{o0aBsiHe Ha KOJIMYECTBEHU U3MEPBaHUS
KAaTo pe3yJiTaTd OT TECTOBE, CTATUCTUYECKM aHaIM3 Ha MPEACTABIHETO B
pa3IMyHU JUCUUIUIMHA UM HAOJIOJEeHUs B KJacHaTa cTas Ou o0oratuiio
Ka4yeCTBOTO HA aHAJIN3A.
IV. 3akiawouyenne

JlucepTallMUOHHUSAT TPY/ ChIbpKa HAYYHU U MPUIIOKHU PE3YITATH, KOUTO
NpeACTaBIABaT MHTEpPEC B HayKara W OTrOBapsAT Ha M3UCKBaHUATA 3a
JUCEPTALIMOHHO M3CiieBaHe. J{ucepTauMOHHUAT TPy [TOKa3Ba, Y€ JOKTOPAHTHT
Axapon Tomgpaiix mpuTexaBa 3aabJI00YEHHM TEOPETUYHU 3HAHUA W
npo(ecuoHaTHN YMEHHUS 110 Hay4Ha CHEeIUAIHOCT ,,MeToaruKa Ha 00yYEHUETO 1O
MaTeMaTHKa*“ KaTo JEMOHCTpHpa MHOro J00pHM KadecTBa WU yMEHHs 3a
MPOBEX/IaHE HA HAYYHO U3CIICABAHE.

[Topanu ropeusnoxKeHOTO, JaBaM CBOSITA TOJOXKHUTEIHA OIEHKAa 3a
MPOBEJCHOTO W3CJEABAHE U TMpeajaraM Ha HAy4dyHO JKypU Jla TPUCHAU
oOpa3zoBaTeHaTa U Hay4YHa CTENeH ,,TOKTop* Ha AxapoH ["onjpaiix B o0jacT Ha

Bucie obOpaszoBanue 1. Ilemarornuecku Hayku, MpOPECHOHAIHO HAMPABIICHUE



1.3 Tlegarormka Ha OOy4Y€HHETO TO ...., HAYYHA CIHEUaTHOCT: MeTtoauka Ha
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OPINION
by Prof. Dr. Galya Mihaylova Kozhuharova, Thracian University

of a dissertation on the topic: "STEM as a motivator for mathematics learning in
the transition from 9th to 10th grade"

Author: Aharon Goldreich , Scientific supervisor: Assoc. Prof. Dr. Elena
Karashtranova

I. Summary data on the candidate’s scientific production and activities

This review was prepared on the basis of order of the Rector of the South-
West University "Neofit Rilski" No. 2943 of 17.12.2024.

The one presented by Aharon Goldreich set of materials is in accordance
with the Regulations for the Development of the Academic Staff of the
Southwestern University "Neofit Rilski", Blagoevgrad.

The author of the dissertation is an engineer who was trained to teach high-
level mathematics in high school, a teacher instructor on behalf of the Ministry of
Education in Israel, and a teacher training supervisor.

The presented dissertation contains 115 pages, and consists of 4 main
chapters: current state - an overview of STEM education, STEM education in
Israel, purpose and methodology of the study, findings and discussion and
contribution to the dissertation, list of publications related to the dissertation,
appendices and bibliography. The dissertation contains 25 figures and 8 tables, 3
appendices and a list of literature consisting of 125 sources in English and
Hebrew.

The doctoral student has attached a list containing four publications on the
topic of the dissertation research co-authored with the supervisor.

The abstract is developed according to the requirements and accurately
reflects the main results achieved in the dissertation research.



Il. Evaluation of the scientific and practical results and
contributions of the creative production submitted for participation in the
competition

The relevance and innovation of the dissertation can be justified based on
the following aspects that stand out in the text:

- Implementing Integrated STEM Modules in Mathematics Classes : The
dissertation presents an innovative approach in which STEM modules are
integrated directly into mathematics lessons, rather than being introduced as
separate programs. In this way, students are encouraged to see mathematics as
applicable and useful in the real world, which is not typical of traditional teaching
methods.

- Practical focus: STEM modules include real-world examples such as GPS,
solar energy, and automotive safety technologies. This makes learning more
engaging, relevant to today's society, and motivates students by connecting
learning to real life.

- Focus on student motivation: The empirical part of the study focuses on
changing students' motivation and perception of the importance of mathematics.
This approach is relevant to address the problem of declining interest in STEM
professions, as well as low scores on international tests such as PISA.

- Contribution to the teaching community : The established community of
mathematics and science teachers is an innovative model for collaborative
development of teaching materials. This ensures sustainability and the possibility
of expanding the program to other contexts.

- Implementing an interdisciplinary approach : The dissertation
distinguishes different levels of integration in STEM - disciplinary,
multidisciplinary, interdisciplinary and transdisciplinary. This provides a
theoretical framework that can be useful for future research and applied projects.

- Focus on gender equality : Analyzing the role of gender in the choice of
STEM subjects and including interventions to increase interest among girls is
innovative and important in the context of the global drive for equality and

representation.



- Economic and social significance : The dissertation addresses the need for
human capital development for 21st century professions, which is particularly
relevant given the global need for STEM specialists.

These aspects demonstrate both the innovation and relevance of the
research, as it is in line with the contemporary needs of the educational system
and the labor market.

I11. Critical notes and recommendations

My recommendations are related to the following aspects:

- Use of a broader range of methodologies: The use of mainly questionnaires
and interviews limits methodological depth. There is a lack of classroom
observations or analysis of specific academic outcomes.

- Complementing the methodology: Adding quantitative measurements such
as test scores, statistical analysis of performance in different disciplines, and
classroom observations would enrich the quality of the analysis.

IV. Conclusion

The dissertation contains scientific and applied results that are of interest in
science and meet the requirements for dissertation research. The dissertation
shows that the doctoral student Aharon Goldreich possesses in-depth theoretical
knowledge and professional skills in the scientific specialty "Mathematics
Teaching Methodology”, demonstrating very good qualities and skills for
conducting scientific research.

Due to the above, | give my positive assessment of the conducted research
and propose to a scientific jury to award the educational and scientific degree of
"doctor” to Aharon. Goldreich in the field of higher education 1. Pedagogical
sciences, professional field 1.3 Pedagogy of teaching in .... , scientific specialty:

Methodology of teaching in mathematics and informatics

Date: 30.01.2025. Jury member:
(Prof. Dr. Galya Kozhuharova)
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