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[IpencraBeHUSAT MU 3a pelEH3WpPaHEe KOMIUIEKT MaTepuaid B EJICKTPOHCH
dbopmMar BKITIOYBA CIEAHUTE JOKYMEHTH: aBTopedepar Ha OBJITapCKy U Ha aHTJIHICKA
€3WK, TUCEePTAIMOHECH TPy Ha aHIHICKHY e3uK; CV Ha JOKTOpaHTA.

JIOKTOPaHTBT € NPUII0KUI 4 MyOIMKAaIUU 110 TEMATA Ha JUCEPTALMITA.
2. Kparku Omorpa¢uyHu JaHHHU 32 JOKTOPaHTAa

ABtopbT Ha gnucepramusata € npupooun OKC Bbakamasep® (1990) u
,2Maructep® (1995) B obnactra Ha enexkrpourkenepctBoto u OKC , Maructsp*
(2002) mo OwusHec-agmuuuctpauus. Ilpez 2015 roamna e mpugoOMIT yUYUTEICKA
PaBOCIIOCOOHOCT 3a O0y4YEeHHE HAa YUYEHUIIM B TMMHa3uajeH eramn. Tol ce siBiBa U
oOyuyuTesl Ha  y4yuTeIM KbM O(HUIMAIHM MporpaMu Ha MUHUCTEPCTBOTO HAa

obpaszoBanuero Ha M3paer.

3. AKTYAJIHOCT Ha TEMATHKATA U 1eJeChOOPa3HOCT HA MOCTABEHUTE LEJH

" 331a9M

Temara Ha aUCEPTALMOHHUA TPY € U3KIFOYUTEIHO aKTYaJIHA U MEAArOrn4eCcKu
3HaunmMa. OcBen crienudukara Ha STEM-00y4eHHeTo U BIUSHUETO BHPXY Pa3TudHU
(dakTopu B YCIEBAaEMOCTTa, MOTHBALMATA W €MOLMOHAJIHATa CTAaOWJIHOCT Ha
YYEHHULUTE, aBTOPBT IPEAJIara U UHTEPECHO IeHJIEPHO NPOYyYBaHE, KOETO CPaBHSBA
BJIMSIHUETO Ha Te3u (pakTopu cropen mnoia Ha ydeHuinute. [IpeacraBenu ca paHHw,
NOJIYYEHH 4Ype3 aHKETUPAHE U JTUCKYCUU C yuuTenu, npoBexaamu STEM-o0yuenue.
[IpoyuBaneTo Ha oTHOIIEHUETO HA yueHUIUTE KbM STEM-00yuenue u TpyTHOCTHTE,

OIMMCAaHU OT YUUTCIIUTC Ca BAXKHU U ITPUITIOKMMH HE CaMO B I/Ispaeﬂ, HO U B IIAJI CBAT.

[ongpaitx noctura 10 peauviia M3BOAM U MPENOpPbKU HA Oa3zaTra HA MPOYYBAHE
cpen 584 ydenunum ot 7 yuwnuma. CuuTtaMm, 4e€ A0 TojsMa CTENEH IOIYYEHHTE

pe3yiTaTtu Ouxa OWIM CXOJHU U MPHU MPOBEXKIaHE HA U3CieBaHeTO B bbirapusi.
4. Ilo3naBaHe Ha Mpo0dJieMa

JIOKTOpaHTBHT € MPOydYWsT W aHaiau3upan 125 cnenuanu3upaHd U3TOYHHIH TI0
npobieMa Ha nuceprauusara. B nmameHata oOmacT ChIIECTBYBAT OrpOMEH Opoif
POYYBAHUS C MHTEPECHU PE3yJITaTh, HO CUUTAM, Ye MpesiokeHara oubdmuorpadus e

HAI'bJIHO JOCTaThyHa B ciydas. [IpencraBeHu ca MHTEpeCHU AaHHU U MH(OpManus



3a Ha4MHA, 0 KOUTO ce OcHOBaBa opranuzanusta Ha STEM-o0yuenuero B M3paen.
TeopeTnyHUAT aHAIN3 HA CHCIMAIM3UPAHATA JTUTEPATypa € 3aAbJI0O0YCH U JIOTHYCH.
ABTOpPBT MO3HABA MPOOJEMUTE U B TEOPETUYEH, U B MPAKTUYECKH aCHEKT, KOETO MYy
naBa J100pa OCHOBAa 3a MPOBEKIAHE HAa U3CIEABAHETO U pa3paboTBaHE Ha

JIMCEepTAllMOHHUS TPYL.
5. MeToauka Ha u3cjeABaHETO

N30panata OT MOKTOpaHTa METOJWKAa 3a IMPOBEXKJIAHE HAa H3CICABAHETO €
aJickBaTHA Ha TOCTaBEHUTE LENW W 3aJayd. YJa4uHO ca MNoJ0paHu METOAUTE U
cpeAcTBara 3a TsxHarta peanu3anus. [IpeacTaBeHUSAT CTATUCTUYECKH aHaIu3 Ha
JAHHUTE OT MPOBEICHOTO M3CieABaHE cped 584 ydeHHWIM OT 7 y4WiIuIla, JaBa
OCHOBAHHUE Ha JIOKTOPAHTA Jia IOCTUTHE J0 PeAUIia U3BOJU U J1a (opMyJIHpa U3BOAU

U 1Jieu 3a ObJeIIN IPOyYBaHMUS.
6. XapakTepHCTHKA M OLIEHKA HA JHCEPTAIMOHHUSA TPY/

JucepTaluOHHUAT TPy € ¢ o6eM oT 115 crpanunm u e crpykrypupad B 10
MoJIyJa, Cpesl KOUTo 0030p, YBOJ, TEMAaTHYHHU TJIaBU, U3BOJIU, IPUHOCH, ITyOIUKAIIHIH,
IPUIOKEHUS U auTepaTypa. ChabpKAHUETO HA BCSKA IJ1aBA € Pa3JejeHO HA OTACIHU

pazzaenu.

Koncraramuure cpappkar 8 tabmuiy u 10 urypu. CniucbkbT ¢ pedepeHTHA
JuTepaTypa ce cbcTou OT 125 pecypca oT pazHOOOpa3eH THN Ha aHTJIMHCKH M Ha

VBPUT.

B y6oda wHakpaTko € TpeAcTaBeHO MNPOBeAEeHOTO OT Apon [omnmpaiix
U3CceBaHe, KaTO ca U3SICHEHM MOTHUBUTE U ca (hOpPMYJMpPaHU OCHOBHUTE BBIIPOCH,

IMOpoOaUIIN UACATA HAa IIPOBCACHOTO U3CJICABAHCTO.

B rnaBa ,, Texywomo cvcmosanue u pazeumue na STEM obpazoeanuemo “, ca
OTMCAaHU KJIIOYOBH €Tanu B pa3BUTHETO Ha STEM, BKIIFOYUTEIHO UCTOPUUYECKOTO MY
000co0siBaHE, OCHOBOIIOJIATAIIUTE TEOPUU W HHTETPATHUBHUTE NOAXOAU. TyK ce
NIOCTaBsl aKLEHT U BbpXy HeoOxomumoctrra oT STEM mpodecun u pa3BuTueTo Ha
00y4YHTeTHN MHUIIMATUBY B riio0ajieH mamad, KaTo 0cOOCHO BHUMaHHUE € OTICICHO

Ha Pa3JIMKUTE MEXKTY MOJIOBETE U HA MOJALIEHEHOTO yyacTue Ha MomudeTata B STEM.



B rnaBara, o3arnasena ,,STEM ob6pazosanuemo 6 H3paen‘ ca aHanu3upaHu
ocobenocture Ha STEM 00pa3oBaHHEeTO B KOHTEKCTa HAa M3PAEICKOTO OOIIECTBO.
OtyereHn ca crenU(PUKATE HA COIHAITHO-KYITYpHUTE (DEHOMEHH Ha HU3PaAEICKOTO
oOIIeCTBO, yYMJWIIHATA CHUCTEMa W DPAa3jIMYHA HAIMOHAIHHU TIPOTpaMH 32
ctumyiupane Ha STEM oOpazoBanuero. Ot0ensi3BaT ce W IpeaU3BUKATEICTBATA
Ipea cucTeMara — KaTo JIMIcaTa Ha T0Ope MOATOTBEHH YUYUTEH W OTPAHUYCHHSITA,

CBBpP3aHH CbC COI_II/IaJIHO-FeOFpa(i)CKI/IH KOHTCKCT.

B rmaBa ,llenn m Meromonorus Ha H3CIEABAHETO™ ca MOCTABEHHM OCHOBHMTE
U3CIIE0BATEIICKU BBIIPOCH Ha U3CIEIBAHETO, KOUTO ce OTHACAT 10 edexra Ha STEM
MOAYJIUTE BBPXY MOTHUBALMATA HA Y4YECHHIUTE. MeTomoiorusarta € AETauIHO
pasrienana, BKIOYUTETHO U3TPaXKIaHETO Ha OOLIHOCT OT YUUTENH 3a pa3paboTka Ha
STEM yuebnu enununm. ONUcaHu ca KOHKPETHUTE YYECOHH MOJYJIH, U3TMOJI3BaHU B

ImporpamMarta, 1 u3CJICIOBATCIICKUA IIPOUCC, HACOUCH KbM OLICHKA Ha MOTHUBAIIUATA.

B ,,Pesyrmamu u Ouckycus“ ca TPEICTaBEHU CTATUCTUYECKH aHAIM3U 3a
M3MEpPBAHE HAa MOTHBALMATA HAa YUYECHULUTE U TEXHUTE HArjacu KbM MaTeMaTHKara.
Anamuzupan e epexTbT Ha STEM BBbpXy MOTHBaIusTa 32 y4€HE M € M3CIEABAHO
Jand uMa pa3iuuds Mexay nososere. [IpeacraBeHa € W TeMaTHyHa OLEHKA Ha
OTTOBOPUTE HA YUYEHHIIUTE U YYUTEIUTE OTHOCHO 3HAYMMOCTTAa HA MaTeMaTHKaTa.

CunTe3upanu ca u3BOJIHU.

B ,,IIpunoowcenus™ ca BKIIOYEHH BBIPOCHUIIM W WHTEPBIOTA, W3IIOJ3BAHU B

U3CIIEABAHETO.
7. IlIpuHOCH U 3HAYMMOCT HA Pa3padoTKaTa 3a HAYKATA U MPAKTUKATA

CewriiacHa c¢bM ¢ OpMYJIMpPAHUTE OT aBTOpA MPUHOCH, KATO OCHOBHU HAYUHO-

npurod#CHU IIPUHOCHU MOXKEM J1da OTKPOUM:

e Ilpennoxen e moayieH monen 3a unterpupane Ha STEM B 00yueHueTo ¢

AKICHT BbPXY MATCMATHUKATA KAaTO IIPEAMCT.

e IlpoBeneH € memarorMyecKd EKCIIEPUMEHT, MPEICTaBSI] CTAaTUCTUUYCCKH
BAJIUJIMPAHU JI0KA3aTeJICTBA 3a MOBUIIIABAHE MOTHUBAIIMATA HAa YUYEHUIIMTE 32

N3ydaBaHC Ha MaTCMaTHUKaA IIPHU IIPHJIAraHe Ha UHTCTPUPAHHA MOJICII



e HampaBeH € aHanu3 Ha BIMSHUETO HA IM0OJA HA YYECHHUIUTE BBPXY
MOTHMBALMATA 32 U3y4YaBaHE HA MAaTEMAaTHKa CJIEl UHTEIPUPAHE HA aBTOPCKUTE

STEM monyinu.

OcHOBHUTE npakmuko-npuiodiCHu TPUHOCHU MOXKEM Ja CHHTC3UpaMC 110

CJICOIHHS HAYHH:

e Paspaborenu ca mer yuyeOHn STEM Mojayna, KOUTO y4HTENIHTE MOTraT jJa

npwiaraT B 00Oy4eHHETO [0 MaTeMaTHKA.

o JlpennoxkeH e MOJeN 3a Ch3/laBaHE Ha OOIIHOCT OT YYUTEIH MO MaTeMaTHKa
¥ IPUPOJHU HAyKH 3a CbBMECTHO MpoeKTupane u npuiarane Ha STEM monynu
B 00pa3oBaHMETO W HachbpyaBaHEe Ha MNPOPECHOHATHOTO pa3BUTHUE H

VHTEPAUCUUAIUIMHAPHOTO CHTPYAHUYECTBO.

e IlpemnoxeHu ca MeToAM M HUHCTPYMEHTH 3a uHTerpupane Ha STEM B

JercTBalIuTe yUeOHH MPOrpamu.
8. Ilpenenka Ha MyOJIUKANUKUTE MO IUCEPTANMOHHUS TPYH

KeM pgucepramusra ca mnpwiokeHu o6Omo 4 mnyOaukanuu IO TeMaTa Ha
JUCEepTalMsITa, B ChaBTOPCTBO C Hay4HHUs pbKoBoauTel. EqHa OT craTtuute € B
npectwxkHo m3ganue Ha O3V 10" Jubilee international conference of FMNS —
2023%, a ocrananute cratuu ca B cniucanus ¢ IF ot Q4. Muoro no0po BrieyaTieHue
npaBu nM300pa Ha WM3AAHMUATA, KBAECTO ca MyOJMKyBaHM OCHOBHHUTE pe3yJTaTH Ha
nokropanta. (Cratuure TPENCTaBIAT OCHOBHUTE IMPUHOCH Ha JIOKTOpaHTAa.
KonnuecTBOTO M KauecTBOTO Ha MyOJMKauuuTe nokpusa usuckpanusita Ha 3PACPb

N HaABHUIIIaBa MUHHUMYyMa OT 30 TOYKH, 3aJI0KCH B IIPaBHJIHHKA 3a IIPHIIOKCHHUC Ha

3PACPB.
9. JIn4HO yyacTHe HA JOKTOPaHTAa

Cuntam, 4e U3CIIeIBAaHUATA B HACTOSIIIHS TUCEPTAMOHECH TPY/I Ca JIUYHO JIEJI0 Ha
JIOKTOpaHTa. B paborara JM4YM 3aMHTEPECOBAHOCTTA M BPbB3KaTa HA PE3YJITATHTE C
TEKyIllaTa MMO3WIUs Ha aBTopa. He ¢hbM yCTaHOBWJIA IJIATMATCTBO B TPEICTABCHHUTE

MU 34 pCUCH3UPAHC MATCPUAIIN.



10. ABTOpedepar

ABTopedepaTbT OTpassiBa 0 TojlsIMa CTENEH €CEHLUATa OT TeopeTHYHaTa
MIOCTaHOBKA, MPOBEACHUTE U3CIICABAHMS, MTOJYICHUTE U3BOAM U TpUHOCH. O0EeMBT Ha
aBTopedepara e 32 CTpaHUIM, KOETO MO3BOJISIBA YATATENS OBP30 J1a CE 3al03HABAHE C

UJCUTe U MPUHOCUTE B IUCEPTALUATA.
11. Kputnunu 3a0e/1e:KKHM, BHIPOCH U NPeNnOpPbKH

bux mpenopbyana Ha JOKTOpaHTa B ObAeCIIE Ja MyOJUKyBa OIIE MO-aKTUBHO U
CaMOCTOSITETHO CBOUTE JOCTMIKCHUS HA HAIUOHAIHO W MEXJIYHAPOJIHO HUBO.
Cuuram, ye OM OHWJIO HHTEPECHO Ja C€ HalpaBU CpPaBHEHUWE B HarJacUTe Ha

U3paeNICKUTE U OBIrapCKUTE YUCHUIIH.
HabnrogaBaT ce HIKOM TEXHUYECKH MPOoOJIeMH BbB (POPMATUPAHETO.
MMaMm cneaHuTe BbIPOCH KbM JOKTOPAHTA:

eKak yuurenure B M3paen Bp30puexa MbpBOHaYaIHO BHeApsiBaHeTo HA STEM-
MOAX0Jia B YUYMJIUIIHOTO OOy4YeHHWE U MMa JU M3MEHEHHE Ha Te3W Harjacu B

MMOCJIEIHUTE TOAUHA?

eliMaTte mnmu HaOmonmeHuss BBpXYy BiausHuero Ha STEM-moaxoma BBpXy

YUYEHUIIUTE ChC CICIMATHU 00pa30BaTEIHU OTPEOHOCTH?
12. JInunu BevyaTjaeHUst

He no3naBam nmyHO AokrtopaHta — AxapoH l'osngpaiix, HO IpeIOCTaBEHUTE
TPYJOBE U METOAMYECKUTE Pa3pabOTKU ro MPeAcTaBsT, KaTo A00Bp NpodheCuOHANIHUCT
U yMeJ M3CIIeoBaTell, 3auHTepecoBaH B MOJOOPSIBAHETO Ha KayeCTBOTO Ha

00y4YEeHHETO U yIOBJIETBOPEHOCTTA Ha yueHuuure B U3paer.

13. Ilpenopbku 3a ObAeI0 M3MOJI3BAHE HA JUCEPTAMOHHUTE NMPUHOCH U

pe3yJaraTu

Ot MMpeACTAaBCHUA KPUTHUUYCH aHAJIM3 M OLCHKA Ha JUCCpTanusTa CiIcABa, 4c €
HaJIMIC MHTCPCCHO U AKTYyaJIHO HU3CJIICABAHC C ITPAKTUKO-IIPUJIOKHO 3HAYCHHC, KOCTO

MO3KeE J1a C€ MPOIBIKH U 33]IBI00YH.



bux mpenoppuana B ObAema aBTOPHT Ja € MO-MPEHM3EH MPH TEXHUYECKOTO

oopMIIEHHE HA CBOUTE TPYIOBE.

3AKVIIOYEHUE

JlucepTallMOHHUAT TPYJ ChAbpPXKA HAYYHO-TIPUWIOKHU pE3yJTaTH, KOUTO
peACTaBIsBaT OPUTHMHAJIEH MPUHOC B HayKaTa W OTrOBapsT HA W3MCKBAHUATA Ha
3akoHa 3a pa3BUTHE Ha akajgeMHUuyHus chcTraB B PenyOnuka bearapus (3PACPB),

[IpaBwinuka 3a npuiarane Ha 3PACPD.

JlucepTalluOHHUAT TPy MOKa3Ba, ue AJOKTOpaHTa Axapon I ondpatix npuTexKana
3a1bJI00YEHN TEOPETUYHU 3HAHMS U MNPOPECHOHAHM YMEHHUs IO Hay4Ha
crienuanHocT MeTroauka Ha OOy4eHHETO MO MareMaTuka W uHpOpMaTHKa, KaTo
JEMOHCTpUpA KauecTBa M YMEHHS 3a CaMOCTOSITETHO MPOBEXKAAHE HA HAYYHO

HN3CICABAHC.

[Topamu ropeusiokKEHOTO, JaBaM CBOATA HOJOMCUMETIHA OUEHKA 3a
IIPOBEJICHOTO M3CJIEJIBAHE, IIPEICTABEHO OT PELICH3UPAHUTE M10-TOPE IUCEPTALMOHEH
TPyH, aBTopedepar, IOCTUTHATH pe3yJATaTH U NPUHOCH, U Hpednazam Ha
nOYUMAEMOMO HAYUHO JHCYPU 04 RPUCHOU 00pa3oeamenHama U HAYYHA CMEneH
»w0oKkmop* Axapon ['ongpaiix B obsact Ha Buciie oopazoBanue 1. [lemaroruuecku
Hayku, npodecronanHo Hampasienue 1.3. Ilemarormka Ha oOydeHuero 1o ....,

JIOKTOpCKa mporpamMa MeTonuka Ha 00y4eHHETO TI0 MaTeMaThKa U HHOPMAaTHKA.

17.1.2025. 1. PeIICHBEHT: oeveeeeeeeeeeeeeee e,

npod. 11 Hatanus [TaBnoBa
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1. General description of the presented materials

I was appointed as a member of the scientific jury to provide a procedure for
the defense of a dissertation on "STEM as math learning motivator in the transition
from 9th to 10th grade” for obtaining the educational and scientific degree 'doctor’
in the field of higher education 1. Pedagogical sciences, professional field 1.3
Pedagogy of teaching in..., doctoral program Methodology of teaching
mathematics and informatics, by order Ne 2943 of 17.12.2024 of the Rector of
SWU "Neofit Rilski". The author of the dissertation is Aharon Goldreich - PhD
student in an independent form of preparation at the Department of Informatics at
SWU with supervisor - Assoc. Prof. Dr. Elena Karashtranova from SWU "Neofit
Rilski" - Blagoevgrad.



The set of materials presented to me for review in electronic form includes the
following documents: abstract in Bulgarian and English language, dissertation work

in English, CV of the PhD student.
The PhD - student has attached 4 publications on the topic of the dissertation.
2. Brief biographical statement about the PhD student

The author of the dissertation has a Bachelor's degree (1990) and a Master's
degree (1995) in Electrical Engineering and a Master's degree (2002) in Business
Administration. In 2015, he obtained his teaching qualification for teaching high
school students. He is also a teacher trainer for official programs of the Ministry of

Education of Israel.
3. Relevance of the topic and expediency of the set goals and objectives

The topic of the dissertation is extremely relevant and pedagogically
significant. In addition to the specifics of STEM education and the influence on
various factors in the success rate, motivation and emotional stability of students,
the author also offers an interesting gender study that compares the influence of
these factors according to the gender of students. Data obtained through surveys
and discussions with teachers conducting STEM education are presented. The study
of students' attitudes towards STEM education and the difficulties described by
teachers are important and applicable not only in Israel, but also throughout the

world.

Goldreich reaches a number of conclusions and recommendations based on a
survey among 584 students from 7 schools. I believe that to a large extent the

results obtained would be similar if the study were conducted in Bulgaria.
4. Knowledge of the problem

The doctoral student has studied and analyzed 125 specialized sources on the
problem of the dissertation. In the given field, there are a huge number of studies
with interesting results, but I believe that the proposed bibliography is completely

sufficient in this case. Interesting data and information are presented on the way in



which the organization of STEM education in Israel is based. The theoretical
analysis of the specialized literature is thorough and logical. The author knows the
problems in both theoretical and practical aspects, which gives him a good basis for

conducting the research and developing the dissertation work.
5. Research methodology

The methodology chosen by the doctoral student for conducting the research is
adequate to the set goals and objectives. The methods and means for their
implementation have been successfully selected. The presented statistical analysis
of the data from the research conducted among 584 students from 7 schools gives
the doctoral student reason to reach a number of conclusions and to formulate

conclusions and ideas for future research.
6. Characteristics and evaluation of the dissertation

The dissertation 1s 115 pages long and is structured in 10 modules, including
an overview, introduction, thematic chapters, conclusions, contributions,
publications, appendices and literature. The content of each chapter is divided into

separate sections.

The findings contain 8 tables and 10 figures. The list of references consists of

125 resources of various types in English and Hebrew.

The introduction briefly presents the research conducted by Aron Goldreich,
explaining the motives and formulating the main questions that gave rise to the idea

of the research.

The chapter “The current state — an overview of STEM education” describes
key stages in the development of STEM, including its historical differentiation, the
fundamental theories and integrative approaches. Here, emphasis is also placed on
the need for STEM professions and the development of training initiatives on a
global scale, with particular attention paid to gender differences and the

undervalued participation of girls in STEM.



The chapter entitled “STEM Education in Israel” analyzes the specifics of
STEM education in the context of Israeli society. The specifics of the socio-cultural
phenomena of Israeli society, the school system, and various national programs to
stimulate STEM education are taken into account. The challenges facing the system
are also noted - such as the lack of well-trained teachers and the limitations

associated with the socio-geographical context.

The chapter “An objective and methodology of research” sets out the main
research questions of the study, which relate to the effect of STEM modules on
student motivation. The methodology is discussed in detail, including the creation
of a community of teachers for the development of STEM learning units. The
specific learning modules used in the program and the research process aimed at

assessing motivation are described.

“Findings and discussion” present statistical analyses to measure student
motivation and their attitudes towards mathematics. The effect of STEM on
learning motivation is analyzed and whether there are gender differences is
investigated. A thematic assessment of students' and teachers' responses regarding

the importance of mathematics is also presented. Conclusions are synthesized.

The questionnaires and interviews used in the study are included in the

“Appendices”.
7. Contributions and significance of development for science and practice

I agree with the contributions formulated by the author, as the main scientific

contributions we can highlight:

* A modular model for integrating STEM into education is proposed, with a

focus on mathematics as a subject.

« A pedagogical experiment was conducted, presenting statistically
validated evidence for increasing students' motivation to study mathematics

when applying the integrated model



 An analysis was made of the influence of students' gender on the

motivation to study mathematics after integrating STEM modules.
We can synthesize the main applied contributions as follows:

» Five teaching STEM modules were developed that teachers can implement

1in mathematics education.

* A model for creating a community of mathematics and science teachers
for joint design and implementation of STEM modules in education and
promoting professional development and interdisciplinary cooperation is

proposed.

* Methods and tools for integrating STEM into regular curricula are

proposed.
8. Evaluation of dissertation publications

A total of 4 publications on the topic of the dissertation, co-authored with the
scientific supervisor, are attached to the dissertation. One of the articles is in a
prestigious publication of the South-West University "10th Jubilee international
conference of FMNS - 2023", and the remaining articles are in journals with IF
from Q4. The choice of publications where the main results of the doctoral student
have been published makes a very good impression. The articles present the main
contributions of the doctoral student. The quantity and quality of the publications
meet the requirements the Law on the Development of Academic Staff in the
Republic of Bulgaria (LDASRB) and exceed the minimum of 30 points set out in
the regulations for the application of the LDASRB.

9. Personal participation of the PhD student

I believe that the research in this dissertation is the personal work of the PhD
student. The work shows the interest and connection of the results with the current
position of the author. I have not found plagiarism in the materials submitted to me

for review.



10. Abstract

The abstract largely reflects the essence of the theoretical formulation, the
conducted research, the obtained conclusions and contributions. The volume of the
abstract is 36 pages, which allows the reader to quickly get acquainted with the

ideas and contributions to the dissertation.
11. Critical remarks, questions and recommendations

I would recommend that the doctoral student in the future publish even more
actively and independently his achievements at the national and international level.
I believe that it would be interesting to compare the attitudes of Israeli and

Bulgarian students.
There are some technical problems in the formatting.
I have the following questions for the PhD student:

* How did teachers in Israel initially perceive the introduction of the
STEM approach in school education, and has this attitude changed in

recent years?

* Do you have any observations on the impact of the STEM

approach on students with special educational needs?
12. Personal impressions

I do not know personally the PhD student - Aharon Goldreich, but the
submitted works and methodological developments present him as a good
professional and skilled researcher, interested in improving the quality of education

and student satisfaction in Israel.

13. Recommendations for future use of dissertation contributions and

results

From the presented critical analysis and evaluation of the dissertation it
follows that there is an interesting and up-to-date research with practical and

applied significance, which can be continued and deepened.



I would recommend that in the future the author be more precise in the

technical formatting of his papers.

CONCLUSION

The dissertation contains scientific and applied results, which represent an
original contribution to science and meet the requirements of the Law on the
Development of Academic Staff in the Republic of Bulgaria (LDASRB), the
Regulations for the implementation of LDASRB.

The dissertation shows that the PhD student - Aharon Goldreich has in-depth
theoretical knowledge and professional skills in the scientific specialty
Methodology of teaching mathematics and informatics, demonstrating qualities and

skills for independent research.

Due to the above, I give my positive assessment of the research presented by
the above peer-reviewed dissertation, abstract, results and contributions, and I vote
for and propose to the Honored Scientific Jury to award the educational and
scientific degree "Doctor" Aharon Goldreich in higher education 1. Pedagogical
sciences, professional field 1.3. Pedagogy of teaching in...., Doctoral program

Methodology of teaching in mathematics and informatics.
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Prof. Nataliya Pavlova
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