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The dissertation by Amangul Sagatbek is devoted to a topical problem of modern physics
education — improving the quality of students’ conceptual understanding in mechanics through
the implementation of problem-based learning (PBL) technology. The topic is highly relevant
in the context of contemporary educational reforms aimed at strengthening research-oriented
learning, developing higher-order thinking skills, and shifting from transmissive teaching
models to student-centered pedagogies.

The relevance of the research is further justified by its alignment with the State Mandatory
Educational Standard of the Republic of Kazakhstan and national strategic documents focused
on improving science education and scientific literacy.

Purpose, Objectives, and Research Design. The purpose of the study is clearly formulated
and logically connected with the stated research objectives. The objectives comprehensively
cover theoretical, methodological, and experimental aspects of the problem and are sufficient
for achieving the research purpose.

The author employs an appropriate combination of theoretical and empirical research methods.
The systematic analysis of national and international literature, theoretical modelling,
pedagogical experiment, comparative analysis of control and experimental groups, and
statistical verification ensure methodological rigor and reliability of the obtained results.

Scientific Novelty. The dissertation contains scientific novelty that deserve positive
evaluation:

o For the first time, a facilitation-based model of teacher—student interaction in the PBL
process specifically tailored to teaching mechanics was developed and theoretically
substantiated.

e The effectiveness of PBL in improving students’ conceptual understanding of

mechanics was experimentally confirmed under Kazakhstan educational conditions.
« The study provides empirical evidence that short-term PBL intervention does not

significantly affect students’ attitudes towards physics, which contributes to a more
nuanced understanding of the limits and conditions of PBL effectiveness.

The formulated propositions submitted for defense are well grounded and supported by the
research findings.

Theoretical and Practical Significance. The theoretical significance of the dissertation
lies in the expansion of conceptual-change theory in mechanics education and the clarification
of the didactic foundations of PBL from the perspective of teacher facilitation. The proposed
typology of problem-based tasks and the systematization of principles for their construction

enrich the didactics of physics teaching.
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The practical significance of the research is substantial. The developed collection of PBL tasks,
lesson scenarios, elective course programme, and workbook have undergone expert evaluation
and have been successfully introduced into school practice. These materials can be effectively
used by physics teachers and teacher educators in secondary education.

Validity and Reliability of Results. The validity of the research results is ensured by a well-
designed pedagogical experiment, the use of recognized diagnostic instruments (FCI and
CLASS), and appropriate statistical analysis. The conclusions drawn by the author logically
follow from the obtained empirical data and are convincingly argued.

Publications and Approbation. The main results of the dissertation have bc?n adequately
reflected in scientific publications, including an article in a Q1 journal indexed 1n Scopus an.d
Web of Science, as well as in conference proceedings at international scientific forums. This

confirms the approbation of the research and the personal contribution of the doctoral
candidate.

Remarks and Suggestions. While positively evaluating the dissertation, it is advisqble lo note
that future research could focus on long-term PBL interventions to investigate their pptentlal
influence on students’ attitudes and beliefs towards physics more deeply. Additionally,
expanding the experimental sample could further strengthen the generalizability of the results.

These remarks are advisory in nature and do not diminish the overall high scientific and
methodological level of the dissertation.

Conclusion. The PhD dissertation by Amangul Sagatbek is a completed, independent scientific
research that addresses an important pedagogical problem, contains scientifically sound results,
and demonstrates the author’s ability to conduct theoretical and experimental research at a high
academic level.

The dissertation fully meets the requirements for PhD theses in the specialty 8D01501 —
Physics, and its author deserves to be awarded the degree of Doctor of Philosophy (PhD).

Dr.Phys. Gita Revalde ’

Professor,

Riga Technical University 0%.12.25
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« « DQU3UKAY» NOHINIHY «Mexanuxay 6o MIMIHOE

R . npoobaemanvlr, OKbIMY MexHoNo2UACbIH
RONOAHY epexwenikmepi

maxwipolbvindazer PhD ouccepmayuscoina
Hixkip

ABTop: Cararbex Amanryn

burim Gepy Garaapaamacer: 8D01501 — Guanka

= CaFaTéeK AMaHFYﬂlIIH JIUCCEPTALMSNIBIK JKYMBICHI Kasipri 3amMaHfbl (pU3MKa
OUTIMIHZET] O3CKT1 Macenie — npolnemManbiK OKbITy TEXHONOTHACHIH €HII3y apKblLIbl
MeXaHHMKa OOJIIMIHE OKYIIBLIAPABIH KOHIEITyal (bl TyCIHIMIHIH CanachiH apTThipyFa
APHATFaH. 3ep'r3“ey TaKbIPBIOBI 3epTTeyIIiTiKKe GarapaaHFral OKBITY/bl KYLIEHTYTE,
KOFapbl NCHICUIIl OWJIay JaF[bLIaphiH IaMBITYFa JoHe OUTIIMAl TachIMall/ay bl
(TPAHCNALMSAIBIK) OKBITY MOJENbJAEPIHEH OKYILIbIFA OarjapiaHFaH Iefarorukara
Keuryre OarbITTanran Kasipri 6inim 6epy pedopmanapsl aschlHaa aca ©3eKTi GOJIbII
TaObLIaBbI.

: 3eRTTeYIIiH o3exTiniri Kaszakcran PecnyOnuxacslHplH MeMIIEKETTIK JKajllblra
MIHIETTI OuliM Oepy CTaHZAapTHIMEH JKOHE >KApaThUIBICTAaHYy-FBUIBIMH OLIIM MEH
FBUJIBIMA  CAyaTTBUIBIKTBI ~ apTThIpyFa  OarbITTalifaH  YITTBIK  CTPaTErHsAJIbIK
Ky KaTTapMeH YJiecyl apKblIbI HET13eNe .

3epTTeyaiH MaKcaThbl, MiHAETTEPI JKOHE 3epTTey AH3AHHDI

3epTTeyAlH MaKCaThl HaKTBl TYKBIPBIMJAJNFAH JKOHE KOHMBUIFAH 3€pTTEY
MiHJETTepIMEH JIOTUKAJIBIK TYpAe 03apa GaiaHbICTEL 3€pTTey MiHASTTEepl MACEIEHIH
TEOPUSIIBIK, IICHAMAIBIK YKOHE SKCIIEPUMEHTTIK acleKTUIEPIH JKaH-)KaKThl KaMTH/IbI
)KQHE 3epPTTEy MaKCaThIHA XKETY YIIiH )XeTKUIIKTI OOJBII TaObLIaIbI.

ABTOp TEOPHUSIIBIK JKoHE SMIMPHKAJIBIK 3€pTTeY SAICTEepPiHiH OPBIHBI YHIECIMIH
KOJNIAaHFaH. YJTTHIK JKOHE XalbIKapalblK FBUIBIMH oJeOMeTTepAl XKyHenl Taljay,
TEOPUSUIBIK MOJIENb/EY, IeJarorMKanblK JKCIEPUMEHT JKYpridy, Oakpuiay KoHe
SKCIIEPUMEHTTIK TONTAPABIH CaJbICTBIPMAJIbl Tajaybl, COHIaU-aK CTaTHUCTHKAJIbIK
OHJIEY ANIBIHFAH HOTMXKENIEPAIH omiCHAMANIBIK HEri3mijiri MeH CEeHIMAUIITIH
KaMTaMachI3 eTel.

Fu1ibIMH 2KaHAJIBIFBI

Jluccepramusiga oH Oara Oepyre JaWbIK FHUIBIMM JKaHANbIKTap Oap, atar
auTKaH/Ja:

. AJsram per npoOGieManblK OKBITY Y/IEpICIHAE MeXaHHKa OOJIIMIH OKBITYFa

apHaiipl OeHiMIeNreH MyFajiM—OKYIIbl 63apa OPEKETIHIH (hACUITUTALUSIIBIK
MOJIeJI1 93ipJIeHin, TeOPHUsIIBIK TYPFhI/A HET13/1eJITeH;

. Kasakcraumplk  OimiMm  Oepy  KarhaubIHIA npoOjeManblK  OKBITY
TeXHOJOTMSICHIHBIH MEXaHUKa 0OJIIMIH OKBITYAA OKYLIBLIAPAbIH KOHIEMTYaJI/IbI
TYCIHIriH apTTHIPY/AaFbl THIM/LIIT 9KCIIEPUMEHTTIK TYPAE AJJIEIICHIeH;

. Kpicka mepsimai PBL MHTEPBEHIMACHIHBIH OKYIIBLIAP/BIH Gu3nKa MOHIHE
JIereH Ko3KapachiHa eJeyiil 9cep eTIEUTIHAIN AIMIIMPUKANIBIK TYPAE AHBIKTAJIbIII,
GyJ1 1POGIEMaIBIK OKBITY/ABIH THIMLIIIT MEH IIEKTeYIepIH TePeHIPeK TYCIHYy e
MyMmKingik ~ Gepeni.  KoprayFa  YCBIHBUIFAH — TYXBIPBIMAAp  3epTTey
HOTHIKEJIepIMEH TOJIBIK Her13J1eJIreH JKoHe JIdJICJIJICHIeH.
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LFeopusinbik skane NPAKTHKAJBLIK MAHUBLIILUILIE LI

Juccepraumsnpiy TCOPUSNBIK MaHBI3ALUIBIFLI MexaHuka OosIMIH OKBITY/IAFbI
KOHICTITYIBI 03repic TCOPUSCHIN AaMbITyFa, COHali-ak MyFasimM (GacHImTaiusICel
TYPFRICLIHAH IPOOACMATIBIK OKBITY b H ANAAKTHKAIBIK HEri3epiH HaKThlIayFa KOCKaH
YACCIMCH QHbIKTananml. ¥ Cewiubuiran npobieMansik TarncsipMaiap THIONOMMACH MEH

OA4PABL - KYPACTBIPY npunumMnrepin kyiieney ¢usukanbl OKbITY HAAKTHKACHIH
OaMbITa b,

3eprreyain PAKTUKANBIK MaHBI3ABUILIFEI @ Jkorapbl. ©O3ipienred  PBL
TATCLIPMATIap SKUHArel, cabak cuenapuiinepi, smekTHBTi Kype GargapiaMachl xaHe
AKYMBIC  I_IITEP!1 IKCIIEPUMEHTTIK anpo6aumnan OTIN, MEKTeIl TIIpaKTHUKAChIHA

Ta6I?ICTbI CHTI3LIreH. byn Marepuannappt sxanmst opra 6iim 6epy senreiiinie pusmka
HOHL MYFATIMACP! MEH 1e1aror-oKpITy IbIIap THIML KOJIIaHa ajlajibl.
Haruxenepain AYPBICTBIFBI MEH CeHIMAIIIT

3epTrey HOTHXKEIICPIHIH YPBICTBIFBI TEJAroruKajblK SKCIIEPUMEHTTIH JIypBhIC
YUBIMAACTBIPBUTY bIMEH, TaHbUIFaH AuarHoctukanslk Kypangapas! (FCI xone CLASS)
KOJIZIAHYMEH XOHE COMKEC CTATUCTUKABIK TANAAy JKYPri3yMeH KaMTaMachl3 eTiIreH.

ABTOp KacaraH KOPBITBIHIBLIAP SMIIMPUKAJIBIK JAEpEKTep/eH JIOTMKaAIBIK TYpAe
TYBIHAQUABI JKIHE XKETKUTIKTI AeHreiine noeIeHreH.

KapusnansiMmaap men anpodauus

JluccepranusiublH  Herizri HOTMIKENepl FBUIBIMU JKapuslaHbIMAapAa, COHbIH
imnHae Scopus xoHe Web of Science nepekKopiapeinaa MHAaekcTeneTiH QI
JICHIeHIHJIET] XKypHAIAA KapUsIAHFaH Makajiaza, CoOHAau-aK XaJibIKapaJblK FbUIBIMU
KoH(pepeHusIap MaTepuanjapblHga  Kepimic  TamkadH.  byn  3eprreyaiH
anpoOalMsIaHFaHBIH J)KOHE JOKTOPAHTTBIH JKEeKe FHUTBIMH yJIECIH pacTan/bl.

Eckepryaep Men yebinbicTap

Jluccepranusnel oy Oaranail oTBIpeIN, Oonamak 3eprTeyiepe MpodIeMalbIK
OKBITYABIH Y3aK MEP3IMI1 UHTEPBEHUHUAIAPBIH KApACTHIPBII, OJap/bIH OKYIIBUIAPIbIH
(u3MKara JereH Ke3Kapachl MEH CeHiMJepiHe BIKNalblH TEpeHIpeK 3eprTey
yChiHbUIaAbl. COHBIMEH Karap OKCIEPUMEHTTIK IpiKTEMEHI KEHEWTy aJIbIHFaH
HOTHIKEJIEPIH >KAJNBUIAaHBIMABUIBIFBIH apTThipa Tycep efi. ATaliFaH ecKepTyJep

YCBIHBIMBIK CHUMaTTa Oosblm TaOBLIAABl JKOHE AUCCEPTALMSHBIH JKaJIlbl YKOFApPHI
FBUTBIMU-9JICHAMAJIBIK ACHTENIH TOMEHASTIICH/I1.

KopbITBIHABI

CaraT6ex Amanrynaig PhD nucceprauuscel MaHbI3bI I1€1arOTMKAIBIK MAOCEIIeH]
LIENIyre apHaJFaH asiKTajraH, AepOeC FBIIBIMU 3epTTey OOJbIN TaObLIAAbI, FEUILIMU
HET13eJIN€H HOTIOKEIep il KaMTHUIbI JKOHE aBTOPABIH TEOPHUSIIBIK 9p1 SKCIIEPUMEHTTIK
3ePTTEY KYPridy KaOleTiHIH KOFaphl aKaJeMHUsIIBIK AEHIeH1H KopceTesl.

Jluccepranus 8D01501 — ®dusuka Oumim Oepy Oarnapiaamacel OoitbiHma PhD
OKTOPJIBIK JUCCepTalysiiiapFa KOMBIIATBIH TajlanTapra TOMBIK COlKec Kenesi, aul

Cararbex  AMaHryal  MaMmaHAblFel  OOMBIHIIA  (QuiIocopUs  JOKTOPHI
(PhD) nopeixeciH anyra ajyra JIaublK.

PhD, npogeccop
I'ura PeBajije .
Pura TexHuKaJIblK YHUBEPCHTCTI
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