REVIEW

of the Foreign Scientific Consultant on the Dissertation Work of Nurlan
Karatayev submittcti for the Degree of Doctor of Philosophy (PhD) in the
Educational Program 8DIH503 - “Training of Computer Studies Teachers”
entitled “Scientific and Methodological Foundations of Teaching Robotics to
Primary School Students through the Use of Digital Tools”

The presented research work entitled “Scientific and Methodological
Foundations of Teaching Robotics to Primary School Students through the Use of
Digital Tools” addresses one of the most relevant issues in the modern education
system. Today, the high-quality training of teaclicrs is considered a key priority at
the international level, especially within the field of STRM education.

The research is aimed at a comprehensive analysis of the scientific and
methodological foundations for teaching robotics to primary school students
through the use of digital tools and proposes effective .methodological approaches
for its implementation, fhe author conducted an extensive analysis of domestic
and foreign scientific literature and effectively applied modern digital tools and
educational technologies in the process of teaching robotics.

The methodology for teaching robotics through digital tools proposed in the
study can be effectively implemented in primary education practice. The research
results were tested during pedagogical experimental work, and their effectiveness
was confirmed, which proves the validity and reliability of the proposed scientific
and methodological conclusions.

The scientific novelty of the dissertation lies in the development of a
methodology for teaching robotics to primai7 school students through the use of
digital tools. Funhennore, the research findings can be applied in primary
education practice and contribute to improving the quality of robotics education.

The structure of the dissertation is logically organized, and its content
complies with academic requirements, 'fhe dissertation consists of an introduction,
two chapters, a conclusion, a list of references, and appendices.

In the introduction, the relevance of the research topic is substantiated, and
tlie purpose, objectives, object, and subject of the study are clearly defined. In
addition, the scientific novelty, theoretical and practical significance of the
research, research methods, and the main provisions proposed for defense are
presented.

I'he first chapter analyzes the theoretical foundations of teaching robotics to
primary school students and reviews pedagogical, psychological, and
methodological literature. Fuilhermore, the scientific and methodological
foundations of teaching robotics through digital tools are identified.

The second chapter presents a methodology for leaching robotics to primaiy
school students through the use of digital tools. The chapter describes the content
of robotics education, teaching inclhocls, the capabilities of digital tools, and ways
ot using the “Robo-Baldyrgan” educational website during the learning process.

Ihe effectiveness of' the proposed methodology was tested through
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experimental work, and the obtained results were analyzed.
The conclusion summarizes the research findings and provides scientific and

methodological recommendations.
The scientific novelty of the study lies in identifying the scientific and

theoretical foundations for teaching robotics to primary school students through the
use of digital tools. During the research, the didactic capabilities and content-
structural features of digital tools used in robotics education were determined. In
addition, the objectives, content, and methodological features of teaching robotics
to primaiy school students were clarified. The author developed the *“Robo-
Baldyrgan” educational website based on national values and proposed a
methodology for teaching robotics using this platform, 'fhe effectiveness of the
proposed methodology was confirmed through the results of experimental
research.

The theoretical significance of the research is characterized by the
clarification of the pedagogical foundations for using digital tools in teaching
robotics to primary school students, as well as by specifying the content of
instmetion and the features of its organization. The study systematized the content
structure and implementation methods of applying digital tools in robotics
education. The theoretical conclusions obtained may serve as a basis for further
scientific research in this field.

The practical significance of the research lies in the “Robo-Baldyrgan”
educational website developed by the author and the methodology for its
application in the learning process. In addition, the instructional manual “Primary
School Robotics,” a workbook, and the electronic textbook *“Robotics” were
prepared. The proposed materials and methodological solutions can be effectively
used in teaching robotics within the “Digital Literacy” subject in primary schools.

The validity and reliability of the research are ensured through its
comprehensive theoretical, methodological, and practical foundation. The
theoretical basis of the study consists of the works of domestic and foreign
scholars, which were systematically analyzed. This demonstrates that the research
problem was examined from a scientifically grounded perspective.

In accordance with the objectives and tasks of the study, a complex of
research methods was employed, including theoretical analysis, comparison,
systematization, observation, surveys, testing, and pedagogical experimentation.
The consistency and complementarity of the applied research methods ensure the
reliability of the obtained results.

In the practical part of the study, the effectiveness of the methodology for
teaching robotics to primary school students through digital tools was tested during
experimental work. Quantitative and qualitative analyses of the experimental
results were conducted, and positive outcomes were identified.

Furthermore, the research findings were implemented in practice,
demonstrating their practical significance and applied nature.

The dissertation work written by Nurlan Karatayev for obtaining the degree of
Doctor of Philosophy (PhD) in the 8D0I503 - “Training of Computer Studies
Teachers” educational program fully meets all the established requirements and is



entirely worthy of the degree of Doctor of Philosophy (PhD) in the 8D01503 ~
eTraining of Computer Studies Teachers” educational program.

I am hereby writing to formally recommend Nurlan Karatayev’s doctoral
dissertation entitled “Scientific and Methodological Foundations of Teaching
Robotics to Primary School Students through the Use of Digital fools.”
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HypnaH KapaTtaeBTbly 8D01503 - «/MH(popmaTKa myranlmgeplH
pasipnay» 6lnlm 6epy 6argapnamacbl 60MbiHLWA gnunocousa goktopbl (PhD)
aapexkeclH any ywlH «bacTayblil CblHbIN OKYLWbl/IapblHa PO60TOTEXHUKAHbI

UMPAbIK Kypangapabl naijanaHbin OKbITYAbIH Tbi/ibIMU-aglctemenlk
Herlsgepl» aTTbl gUcCEPTanUNAbIK XXYMbICbIHA LLETENALlK Thi1bIMU
KeHecLw1H1y,

LIK1P1

«bacTaybILl CbIHbIN OKYLWbINapbiHa PO60TOTEXHUKAaHbI LUMPAbIK Kypangapabl
nanganaHbin oubITYAblH TbibIMU-34lcTeMenlk Herlsgepl» arTbl YCbIHbIITAH
3epTTey Xymblicbl Kasipri 6wilm 6epy >kyieclHaen eu o3ekT! macenenepglH 6ipin
KapacTblipagbl. Byrinri Tauga myranlmgepgl cananbl faiblHpay XasblKapasbik
fdeureiige, ocipece STEM 6lnlm 6epy canacbiHfga 6acTbl 6acbiMAblK  60/bIN
Tabblnagpl.

3epTtTey 6actayblll CbIHbIM OKYyLlbl1apblHA POGOTOTEXHUKAHbI MUPP/bIK
KypangapZbl nainganaHy apkblibl OKbITYAbIL, TbiNbIMU-34lcTeMeNlK HerlsgeplH
YKaH-)KaKTbl Tasgayra OGarbiTrasiraH >X3He OHbl )Ky3ere acblpygbiy, Tnlmal
splctemenlk TaclngeplH ycblHagbl. ABTOpP OTaHAbIK >X3He wWeTenglk TblbIMU
eubekTepre Tangay >kacar, po60TOTeEXHWKaHbl OKbITyAa 3amaHayn UupnbiK
Kypangap MeH 61nlm 6epy TexHonornanapbiH TniMal KongaHTtaH.

3epTTeyfe YCbiHbINTAH pPOBGOTOTEXHUKAHbI LUPPAbIK Kypangap apKbi/ibl
OKbITYy 3alcTemeclH OGacTayblw 6wlm 6epy TaxlpubeclHge Tuimal KongaHyTa
6onagbl. 3epTTey HaTwKenep! negarorvkanbly TadK1pmbenlk >Kymbic 6apbicbiHAA
Tekceplnln, oHbIy TMiMAlnln aHbwTangbl, 6yN YCbIHbINTAH TbibIMU-34lcTEMENLK
TY>XblpbIMAapabiy, Hen3alnlrlH ganengeinin!.

XKyMbICTbIL,  TbIBIMW  >KauanbiTbl  6acTayblll  CbIHbIM  OKYyLUblapblHa
po60TOTEXHMKaHbI UUGPbIK  Kypangapabl nanganaHy apkblbl  OKbITYAblL
aplctemeclH aslpneyne keplHenl. COHbIMEH KaTap, 3epTTey HaTumxKesnep! 6acTayblLl
o6lnlm 6epy TaxklpubeclHae KongaHblibiN, POGOTOTEXHWKAHbI OKbITY canacblH
apTTblpyTa biknan eteal.

OuccepTtaymaHbly, KypblibiMbl JIOTUKa/ILIK TYPTbigaH >XyheneHln, mMasmyHbl
akagemMuAnbiK TananTapta caikec OGeplnteH. [uccepTaums KlplcnegeH, ekl
TapaygaH, KOpbITblHAblAaH, ManhganaHbinTaH 3ae6ueTtep TI3IMIHEH  XK3He
KoCbIMLUanapgaH Typaasbl.

Klplcnege 3epTTey TaKblpblObIHbIL 03eKTlnln Hensgenln, 3epTreyaly,
MakcaTbl MeH MI1HAeTTepl, HbICaHbl MeH M3Hl alikbiHAanTaH. CoHbIMEH KaTap,
3epTTeyaly, ThiNbIMWU XKauasbiTbl, TEOPUASbLL XX3HE MNPaKTUKasblK MaubI3AblbIThl,
3epTTey aalcTepl MeH KopTayra ycblHblNaTblH Herla3rlkatnganap KepcetlnireH.

BlplHwl Tapayfsa 6actaybill CblHbIM  OKYyLlbl/1apblHa PO6OTOTEXHUKAHDI
OKbITYAbIL,  TeopuAnbll  Herls3geplHe Tangay >Kacanbin,  negarorvkasbl,
NCUXONOIrUAMbLY, >X3He 3palctemenlk 3aebueTtep KapacTbipbinTaH. CoHpan-ak,
pPO60TOTEXHMKAHbI LNMPAbIK Kypangap apKblibl OKbITYAbIL, blbIMU-34lcTEMeN1K
Hen3gep! ankbiH4aNTaH.

EklHw1 Tapayga 6actaybill CbIHbIM  OKYyLblINMapbiHA POOOTOTEXHUKAHDI



uMpabiK; KAPAgapapl nanganaHy apkbibl oabiTyabliy, aglctemecl yebiHbINTaAH.
Tapayga po60TOTEXHUKaHbl OAbITYAbLW, Ma3MyHbl, 0AbITy 3alcTepl, UUDPIbIK
Kypangapabily MyMKIHAlKTepl >k3He «Pob6o-bBangbipraH» 6lnlM 6epy calTbiH OKY
6apbICbiHAA NanganaHy »ongapbl cunarTanraH.

¥CblHbINraH 3alctemeHly TniMAalnln TaXxK1pmMbenlk-sKCNEPUMEHTTLK >XYMbIC
6apbICbiHAA TeKceplnln, anblHraH HaTUXXenepre tangay >acaaraH.

KopbITbiHALI  6enlmie 3epTTey  H3TWKenep! >KWHaKTasnbIM,  TbUIbIMU-
9plctemenlk ycbiHbICTap GepLureH.

3epTTeyalH IbibIMU XKaHasbIrbl peTlHAe 6acTaybill CblHbIMN OKYLUblIapbiHA
po60TOTEXHMKaHbI  UUGPbIK  KypangapAbl nanganaHy apkblbl  OKbITYAblH
ThINbIMN-TEOPUANBIK Herl3geplHlH alKblHAaNybIH artan eTyre 6onagbl. 3epTTey
6apbiCbiHAa POOOTOTEXHUKAHbI OKbITyAa KOoNgaHblNaTblH LUGPbIK Kypandapabiy,
AVaKTUKablK  MyMKIHAlKTEPl MeH Ma3MyHAbIK-KYpbIbIMAbIK epekLenlkrepl
aHblIKTa/TaH. COHbIMeH Kartap, 6acTayblLl CbIHbIMN OKYyLLbllapblHa
pPO60OTOTEXHUKAaHbLI  OKbITYAbIL,  MakcaTbl, Ma3MyHbl  >X3He  3alcremenlk
epeKkwenlkrepl HakTbllaHTaH. ABTOP YATTbIK KYHAbINbIKTapTa HerlagenreH «Pobo-
BangblptaH»  6wim  6epy calTbiH  33lpnen, aTtantaH calT  HerlslHge
po60TOTEXHMKAHbI OKbITY 3alctemMeclH ycblHTaH. ¥cCblHblATaH 3alcTemeHll
Tmimalnirl TOXK1pnOenlk-aKCnepuMeHTTLIK XKYMbIC HaTXKenep! apKblbl
A3NnengeHreH.

3epTTey H3TWXKeneplHly, TeOopUSNbIK MaHbI3AblIbITbl  6acTtaybill  CbIHbIM
OKYyLUblNapbiHa pO60TOTEXHUKAHDI OKbITYAa LNQpbIK Kypangapabl
nargananygpil, negarornkansly, HerlsgeplHlH alKblHAA/TYbIMEH >K3HE OKbITY
Ma3MyHbl MeH OHbl YyWbIMAACTbIPY  epeKwenlkreplHly,  HaKTbl/1aHybIMeH
cunaTtTanagbl. 3epTTey 6GapbIiCbiHAa pPOO0OTOTEXHUKAHbI  OKbITyAa  LUGPbIK
KypangapAbl KongaHyabl, Ma3MyHAbIK KypblibiIMbl MEH OHbl >XYy3ere acblpy
Xongapbl >KyieneHreH. AnblHraH TeOpUANbIK TY)XXblpbiMAap atasiraH 6arbiTTarbl
KelHN reinbIMU 3epTTeynepre Herls 6ona anagbl.

3epTTey  HaTwkeneplHly, npakTUKanbiK Maubl3ablibifbl  peTlHAe aBTop
33lpnereH «Po6o-bangblpraH» 6wlm 6epy calTbl MeH OHbl OKY 6apbICbiHAA
KonpgaHy aglctemeclH aTtan KopceTyre 6onagbl. CoHbIMeH KaTap, «bactayblLl
MeKTen pob0TOTEXHUKACHI» OKY Kypasibl, XXyMbIC A3anTep! »KaHe «P0oB6OTOTEXHUKA»
3N1eKTPOHAbI OKY/NbIrbl AalbiHAa/ITaH. ¥CbIHbIIrAH MaTepuangap MeH aglctemenlk
wewlimaepal  6actaybill  MekTenTly  «Ludpnblk  cayaTTbiNblK»  MN3HlHAe
po60TOTEXHMKaHbI OKbITY 6apbiCbiHAa TUIMAL Naaananyra 6onagpl.

3eptTeyaly Hen3alnln meH ceHlmalnln 3epTTeyaly, TEOPUSAbIK, 34lCHaMaNbIK
YX3He TadKI1pubenlk TyprbifaH >aH->XakTbl KamMTamacbi3 eTlnylMeH cunattanagbl.
3epTTey >XYMbICbIHbIL, TEOPUANBIK HEMN31H OoTaHAbIK >X3He weTenalk ransimaapabiy,
eHbekTep! Kypan, onap XXyien! Typae TangaHraH. byn 3epTTtey MaceneclHly,
rbiNbIMU TYprbigaH Herl3al kapacTbipbliraHblH KopceTeq!.

3epTTey 6GapbICbiHAA KOWbIAraH MakcaTtTap MeH MIHAeTTepre Cankec
TeopuANbIK Tangay, canbICTblpy, >XKyieney, 6akblnay, cayasiHama, TeCA/ey >X3He
neparormkanbiKk  3KcnepumeHT  3plctepl  KeweHa!  Typae KONAaHbINraH.

LlongaHbiiraH 3eptTey agalcteplHlH o3apa yinneclmglnlrl anblHraH HaTwmkenepgluy,
ceHlmalnlnH KamTamachi3 eteal.



3eptTeyaly  Taxlpubenlk 6enlnHae 6acTaybllWl CblHbIM  OKYLUbl/1apbiHA
PO60OTOTEXHMKAHbI LUGPbLL KNpangap apKbiibl OXbITyra apHasraH sglctemeHlH
mimaglnlrl  Tax1lpnbenlk-sKCNEPUMEHTOK >KYMbIC  6GapbiCblHAA  TEKCEPLAreH.
JOKCNepuMEHT H3TUMXKeNneplHe caHAbIK >X3He cananblk Tanjay »acanbin, ou
H3TMXKENep aHbLTaNTaH.

CoHbIMeH KaTap, 3epTTey HaTuxenep! Tax!pubere eHr!3w!n, onapabuy
NpaKkTUKablK MaubI34blblThl MEH KONgaH6anbl cnnatbl A3/1e/4eHTeH.

HypnaH KapataeBTbiy, 8D01503 - «WHdopmaTtuka»  6!'nlm  6Gepy
6atgapnamacbl 6oubiHWa dunocopua poktopbl (PhD) papexec!H any yw!'H
YKa3TaH AguccepTaumsasniblK XXYMbICbl 6apnblK Her!3r! TanantapTa cail Kenep! >K3aHe
8D01503 - «WMHpopmaTuKa» 6w!m 6epy 6aTgapnamacbl 60WblHLWA ¢unnocous
noktopbl (PhD) aspexkec!He ToNbIKTaW NaiblK.

MeH HypnaH KapaTaeBTbliL|, «bacTaybILl CbIHbIN OKyLblNnapbiHa
po60TOTEXHMKAHbI UMDPAbIK;, KypangapAbl naganaHbil  OKbITYAbIl  TblUIbIMU-
aplctemen!k Hensgep!» aTTbl OOKTOP/IbLY, AUCCEPTALUACLIH PECMH TypAe YCbIHY
YLULL >Ka3bIM OTbIPMbIH.

FbinbiMn KeuecLu!:

Typkua, AHKapa

["asn yHuBepcuTeT!

«KomMmnbloTepn!k xaHe 6!n1lm 6epy

TexHosornanapbl» KageapacbiHbIL,

npodeccopbl, LOKTOP L onbl/ Xanun Neéparum BYJIBYJI

Typ!KT1N1lH KawbIKTbIKTaH OKbITY
6argapnamacbiHbiH (TTKOB) Teparacsbl
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Pecnybnunka KasaxcTaH. opos LUbiMKenT.
[Be ThbicA4yM ABajuaThb WecTOro roga, Mmasa mecsaua, gsajuaToro ymcna

A, baTebipwaesa Kyndaw >XanenseBHa, HoTapuyc r.lWeiMmkenTa, rocygapcTBeHHas
nnueHsna 3a Ne 0000060 oT 10 asrycTa 1998 roga BblgaHa MWHUCTEPCTBOM HOCTULUN
Pecny6nukn KasaxcTaH, CBUAETENbCTBYH WOAMMHHOCTbL WOLHUCK TMepeBOoAYMKa Tp.
AK4YynaKoBo/i AdunHapbl UNHINCOBHBbI. JInYHOCTb rnepesofynKka YycCcTaHOBJ/EHA,
[leecrnocobHOCTb Y MOSTHOMOYUNSA NMPOBEPEHDI.
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