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Sansyzbaev Altynbek Serikulysubmitted for the degree of Doctor of
Philosophy (PhD) in the educational program 8D01501 — “Mathematics
Teacher Training”on the topic: “Technology for Using Gamificatiom Elements
in the Formation of Concepts and Their Systems in School Mathematics”

Introduction

The dissertation work of Sansyzbaev Altynbek Serikuly addresses one of the
pressing issues in pedagogical education and represents a scientifically significant
study. The author focuses on key priorities of the modern education system, such
as updating the content of mathematical education, enhancing students’ learning
motivation, and developing their cognitive activity. The dissertation is well-
structured, written in an academic style, and provides a comprehensive analysis of
the research topic.

Relevance of the Study

In modern society, students are expected not only to acquire theoretical
knowledge but also to apply it effectively in various real-life situations, as well as
to demonstrate critical and logical thinking. In this regard, the xauectBeHHOE
formation of mathematical concepts and their systems in school mathematics is a
crucial prerequisite for students’ intellectual development.

At the same time, in practice, the process of mastering mathematical
concepts often remains formal, which leads to a decrease in students’ interest and
engagement in the subject. One effective way to address this issue is the
integration of gamification elements into the educational process. Gamification
enables the organization of learning in an engaging and interactive way,
contributing to deeper and more meaningful understanding of the material.
Therefore, identifying the scientific and methodological foundations for the use of
gamification in forming mathematical concepts and their systems is a highly
relevant scientific problem. This research direction is fully aligned with modern
trends such as digitalization of education, implementation of innovative teaching
technologies, and development of functional literacy.

Validity and Compliance of Scientific Results

The dissertation thoroughly examines the theoretical foundations of forming
mathematical concepts, analyzing their psychological, pedagogical, and
methodological aspects. The study scientifically substantiates the relationship
between concept formation and cognitive development, the staged development of
thinking processes, and the consideration of students’ age characteristics. In
addition, the essence of gamification, its role in the education system, and its
didactic potential in teaching mathematics are systematically revealed.

The reliability of the research results is ensured by the scientific validity of
the methods used, their consistency, and the statistical processing of experimental
data. The combined use of theoretical, empirical, and quantitative methods
guarantees the accuracy of the findings.



The novelty of the research is characterized by the scientific substantiation
of the conclusions, the effectiveness of the applied methods, the systematic
organization of the experiment, and the consistency of qualitative and qquantitative
indicators.

Research Results and Significance

The study identifies the scientific and methodological foundations for
applying gamification elements in the formation of mathematical concepts and
determines the didactic conditions ensuring their effectiveness. A structural-
content model for forming mathematical concepts and their systems has been
developed, along with a technology for its implementation.

The proposed model contributes to the systematic organization of the
educational process, enhances students’ cognitive activity, and increases learning
motivation. Based on this model, a system of gamified tasks has been created, and
effective methods for their application in practice are presented.

The theoretical significance of the research lies in expanding the
methodology of teaching mathematics through the lens of gamification, while its
practical significance is demonstrated by the applicability of the proposed
methodology in school practice and the provision of concrete recommendations for
teachers.

Particular attention should be given to the OIQ Game interactive platform
developed within the study. This tool promotes active student participation and
makes the learning of mathematical concepts more engaging and effective. The
results of its implementation in practice confirm its high efficiency.

The research results were verified through a pedagogical experiment
conducted in three stages (diagnostic, formative, and control). The collected data
were processed using mathematical-statistical methods, confirming the validity of
the scientific hypothesis.

Quality and Formatting of the Work

The structure of the dissertation fully meets the established requirements. All
its components (introduction, main chapters, conclusion, references, and
appendices) are properly designed. The volume of the work complies with the
required standards. Minor shortcomings identified during the study were corrected
by the doctoral student in collaboration with the scientific supervisor during the
revision stage.

Author’s Scientific Level

The author demonstrates a high level of independence in conducting
research, as well as well-developed skills in analysis, systematization, and
generalization. He effectively uses both domestic and international scientific
literature and successfully substantiates the research findings.

The results of the study have been published in 13 scientific works,
including publications in reputable international and national journals. The



author’s active participation in scientific conferences and professiomal forums
highlights the practical relevance of the research.

During his doctoral studies, the candidate successfully completed a scientific
internship at Hacettepe University (Ankara, Turkey), where he demonstrated a
high level of discipline, professional competence, and responsibility.

Conclusion

In general, the dissertation represents a completed scientific study that has
achieved significant theoretical and practical results and contains elements of
scientific novelty. The research objectives have been fully accomplished, and the
findings are well substantiated.

Based on the above, I consider it appropriate to recommend the dissertation
work of Sansyzbaev Altynbek Serikuly on the topic “Technology for Using
Gamification Elements in the Formation of Concepts and Their Systems in School
Mathematics” for defense before the Dissertation Council for the degree of Doctor
of Philosophy (PhD) in the educational program 8D01501 — “Mathematics Teacher
Training”.
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8D01501-«MaTtemaTuka neaarorin aasipaay» Ginim Gepy 6araapiamacsi
Goiibinma ¢uaocodusi aokropsi (PhD) nopesecin any yiin ychIHbUIFAH
Cancbizbaes  AarbinbGex Cepikyasinsinn  «Mekren MaTeMaTHKacbiHAA
YFbIMAAp MeH oJapabin kyifesiepin  KajgbinTacTeipyda refimupukanus
TEMEHTTEPIH KOAAAHY TEXHOJMOIHACHY TAKBIPLIOLIHAAFBI AHCCEPTANHANBIK
JKYMBICHIHA IETONAIK FBUILIMH Kenecuinin

MIKIPI

Kipicne

Canceizbaes  AntbinOek  CepikyJIbIHBIH — JUCCEPTALMANBIK  AKYMBICHI
negarorukansik GiniM Gepy canacbiHaarbl e3eKTi Macenesnepin GipiHe apHanran
XOHE FBUIBIMH TYPFbIIAH MaHbI3ABl 3eprrey Oonbin Tabbinagsl. ABTOp €3
YMBICBIHIA Kasipri 6iniM 6epy xyitecinae 6aceiM GarbiTTapapiy Gipi caHanaTsiH
MaTeMaTHKaNBIK 6iniM MasMyHBIH JKaHFBIPTY, OiniM anymsmapasiH oKy
MOTHBAlMACHIH KYIIEHTY )9He ONapAbIH TaHBIMABIK OeNCEeHAINiriH AaMBITy
MaceNnenepiH KapacTelprad. Jluccepraius MasMyHBl JKyiesni KypbUIBIMAAIIFaH,
FBUIBIMH TUIAE CayaTThl JKa3bUIFaH JKOHE 3€pTTE€Y TaKBIPHIOBI KaH-KaKThI
TaJlaHFaH.

3epTTeyain o3eKTiiri

Kasipri Koram >xarmaiipiaia OiliM alymibUIapaH TeK TEOpHsUIBIK OimiMmi
MEHrepy FaHa eMeC, OHBI 9PTYPJIi eMipIliK XaFjaiinap/a KonjjaHa aiy, CBIHH XKoHe
JIOTMKANBIK TYpFBIIAH oitnay Tanan etinefi. OchlFaH OaiiaHBICTEI MeKTeN
MaTeMaTHKachlHAa YFBIMAAp MEH OJIapAbIH JKYHenepiH camajsl KalblITacThIpy
OlniM axymbUIap/bIH HHTEIUIEKTYIBIK JaMYBIHBIH MaHbI3/Ibl QJIFRIIAPTEl GOMBII
CaHanajsl.

CoHblMeH KaTap, ToxipuOele MaTeMaTHKAIBIK YFRIMIAApAbl MEHIepTy
yaepici xebGiHe ¢opManbApl cHIaT anbl, OiUTIM aTymbUIAPABIH TOHrE JereH
KBI3BIFYIIBUILIFBIHEIH, TOMEHAEYiHe oKenin oThlp. MyHnail »arpaiinapaa OKBITY
YAepiciH jkaHNaHABIPYABIH THIMIi JonJapbIHBIH Oipi periHie reifiMudukanus
3JIEeMEHTTEpiH KoJIaHy KapacTeippUiazibl. ['efiMubHKalysa OKy yAepiCiH KbI3BIKThI
api GenceHai ertim yifpIMaacTeIpyFa MYMKiHAik Oepim, GimiM amymsinapasiy
MaTepHaibl TepeH api caHabl MeHrepyiHe biknai etefi. Ocbl TYpFBIZIaH alFaH/a,
MaTeMaTHKaNbK YFBIMAAp MeH OJlapAblH  JKYHeJepiH  KauslnTacTelpyna
reiMuUKaUMAHBl KONAAHYABIH FHUIBIMHM-OliCTEeMENIK Heri3epin afKpIHAAY
@3eKTi FRUILIMH Macese Gonbinm Tabeutamel. Byn seprrey GarbiThl Ginmim Gepyai
undpnaHaBIpy, MHHOBAUUAJIBIK TEXHOJOTHANAP/BI €HTi3y JKoHe (DYHKIMOHANABIK
CayaTTBUIBIKTBI JAMBITY CHAKTBI 3aMaHayH TaJlalTapMeH TOJBIK CoiKec Kenexi.

FouibiMH HaTHoKeepaiH Herisaiairi men cafikecTiri

Jucceprauusaga  MaTeMaTHKalblK  YFBIMAAPABl  KaJbINTACTBIPYABIH
TEOPHSANIBIK Heri3fepi XKaH-)KaKThl KapacTBIPBUIBIN, ONApPABIH INCHXOJOTHAIBIK-
MefarorukanblK JkoHe oJicTeMeNiK KbIpJaphl TepeH TajJaHFaH. ¥FeIMAApHbI
MeHrepy YAepiciHiH KOTHHTHBTIK JAaMy 3aH/bUIBIKTaphIMeH GaHNaHbICHl, OHIay
opekeTTepiHiH Ke3eHMIiK KaJbIlTacybl KoHe OiniM  anymeuiapAslH  Kac
epeKIeNikTepiH ecKepy Macenenepi FBUIBIMH TYPFbIJaH HerisnenreH. COHBIMEH



KaTap, reiiMupuKauMsHbIN MoHi, oHbIH OiniM Gepy »ydtecinmeri opHbl MeH
MYMKIHAIKTepi XYyiteni Typae auibuiran,

3epTTey HOTINKENEPIHIH CeHIMAUINIM KOMMAHbIIFAH OICTepAiH FBUIBIMH
HerisainiriMen, onapasiy  ©e3apa  yiineciMatisiriMeH KoHe IKCMEPHUMEHTTIK
AEpeKTepAiH  CTATHCTHKANBIK  OHuenyiMeH  janenjieHred.  TeopHANbIK,
IMIUPHKANBIK KOHE CaHABIK ojicTep/lin  KelueH/i KOMJAaHbUTYbl AJIBIHFAH
HOTIDKENIEPAIH AYPHICTBIFBIH KAMTAMachI3 eTei.

3eprTey XKaHANBIFBl YCHIHBUIFAH TY)XbIPBIMAAPALIH FBUIBIMH HEri3iiriMeH,
AMICTEPAIH THIMAINITIMEH, dKCNEPUMEHTTIH KyiHesi YHbIMAACTHIPBUTYBIMEH KoHE
ANBIHFAH HOTIDKENIEP/IH canaibli KoHe CaHbIK KOpCeTKiluTepiHiH colikecTiriMeH
CHIIATTANAMBI.

3eprrey HaTHKEIEPi MEH MAHBI3ALIIBIFbI

3eprrey OapbichiHAa MaTeMaTHKaNbK YFBIMAAPABl  KaIbINTACTHIPYAA
reiMHQHKALA 3JIEMEHTTepiH KONAAHYIbIH FBUIBIMH-O[iCHAMANIBIK Heri3aepi
QHKBIHAANBIMN, ONApABIH THIMAUTIMH KaMTaMachl3 €TEeTiH JUAAKTHKAJIBIK MIapTTap
ansikTanrad. CoHBIMEH KaTap, YFHIMAAp JKYileCiH KalblNTACTBIPYFa apHaIFaH
KYPBUIBIMJBIK-Ma3MYHIBIK MOZEIb 93ipJIeHill, OHBI XKYy3€ere acelpy TEXHOJOTHACHI
YCBHIHBUIFaH.

¥YChIHBUIFAaH MOJENb OKBITY YZAEpiciH >yHem yHbIMIOacTeipyFa, OuliM
aMyIIbUIapABIH TAHBIMIBIK OeNCeHINIriH apTThIpyFa XKoHE OKYy MOTHBAI[MSCHIH
Kymeiityre OarbrTTanran. Ockl  Mofens HeridiHie redMubUKanUANaHFaH
TanceipManap XKyHeci jacaibll, OHBl TOXipuOene KOJNAaHYABIH THIMJI YKOJJapsl
KOpCETUITeH.

3epTTeyAiH TEOPHSNIBIK MAHBI3AbUIBIEFE] — MATEMATHKAHBI OKBITY 9JliCTEMECIH
refiMAQUKalMs TYPFBICBIHAH TOJGIKTEIPYBIMEH aHKBIHAAJICA, NPaKTHKAIBIK
MaHBI3BUIBIFEl — YCHIHBUIFAH oJiCTeMeHI MeKTell TaxipHOeciHae KonmaHy
MYMKIHAITIMEH JKoHe MyFaliMjiepre apHalfaH HaKThl  YCHIHEICTapMeH
CHIIATTAJIAMBbL.

Ocipece, 3eprrey asachiHga o3ipaenred OIQ Game wuHTepaKTHBTI
waTGOpMacEHEIH MaHBI3BI epekine. Byn Kypan OiliM amymisInapAbelH  OKY
yaepicine OenceHIi KaTHICyblHa JKariail jkacan, MaTeMaTHKAJBIK YFRIMAApIbI
MeHrepyai THiMAI opi KBI3BIKTHI ereni. IlmardopManel ToxipuOGeme KonmpaHy
HaTIKeJlepi OHBIH XOFaphbl THIMALIITIH KOPCETKEH.

3epTTey HOTHXKelepi MeJarorHKalblK SKCIEPUMEHT apKbUIbl TeKCepiim,
OHBIH YII Ke3eHAe (AHBIKTAyLIbl, KaJbINTAaCTHIPYIUBI, OaKpLmaymiel) xyiteni
XKYpri3iireHi kepceTiireH. AJIBIHFaH JEPEKTEP MaTeMaTHKAJIBIK-CTATHCTHKABIK
aJlicTepMeH eHJIeil, FRUILIMU O0KaMHBIH JYPHICTRIFBI QM€ AeHIeH.

JKyMbICTBIH canachbl kaHe pacimaenyi

Jucceprauus KypbUIbIMEI TananTapra TOJBIK coiikec Keneni. OHBIH GapIibIK
Genmimaepi (kipicrme, Herisri OesiM, KOPBITBIHIABI, omeOHEeTTEp Ti3iMi XKoHE
KOCBIMILIAJIap) FRUIBIMHU TananTapra caif pacimaenret. XXymsic kenemi GenrineHrex
HopManapra cojikec Kenefli. JKymbicTa aHBIKTalFaH >XEKelereH KeMIIIKTEp
JOKTOPaHT TapanblHaH FBRUIBIMH JkeTeKliMeH Gipiece OTBIPBIN Ty3eTy Ke3eHiHAe
XOMBUIFaH.

ABTOpABIH FBUILIMH AeHreiii



Astop 3eprrey Gapmichinna xorapst FeUIbIMH flepGectik TaHbITHIN, Tanjay,
Kylleney KoHe JKannbinay AarAbAApHIHBIN  Kanbintackaubie  kepcerken. On
OTAHABIK JKOHE weTennik ruinbiMu enbekrepai THiMil nalitanausin, 3eprrey
HATIDKENCPIH FHITBIMU TYPIBIAAH Herisneil anra.

3eprrey Homikenepi Goitsinina 13 reuibiMu enbek xapusiaHras, onapabiH
KaTapeiHaa Xanslkapansik xone oramasik Genenai Gacsuisimaap 6ap. CombiMen
KaTap aBTOPABIN FHIbIMI Koudepentmsnap Men Gopymaapra Gencensi KaTbiCysi
OHBIH 3EPTTEYIHIK NPAKTHKANBIK MAHBI3bIH Al KbIHAANHLbL.

Jloxropant oKy keseninme Typkus PecriyOnmkaceiparst Xamwkerrtene
YVHHBEPCHTETIHAC FBUIBIMK TarbinbiMpaManad Tabsictel orTi. TarbiisiMgaMa
OaphiChiHZa oOn JXorapsl JeHreiimeri ToptinTinik, KociOM AAMBIHABIK KOHE
XayanKepuIliK KOpCeTKeH.

KopsiTsinanbl

Kannul anranfga, NOKTOPAHTTBIH AMCCEPTALMSIBIK XXYMBICHI — FBUIBIMH
KaHATBIFbI 6ap, TeOPHANBIK XKaHE MPAKTUKAIBIK TYPFBIIAH MaHBI3[b! HOTHKeENepre
KO/l JKETKI3TeH TOJNBIKKAHABI asKTanran 3eprrey. JKyYMBICTa KOMBUIFAH MaKcaTTap
MeH MIHAeTTep ©3 INemiMiH TamKaH, FEUIBIME SKAHAJBIFEl HETI3JENTeH JKoHE
TEOPHSUIBIK 3p1 MPAKTHKANBIK TYPFEIIAH KYH/IBI HOTHXENED albIHFaH.

Oceiran Gaiinansictsl, Canceiz6aeB AnteibGex CepikyisiHblH «MekTen
MAaTEMATHKACLIHAA YFbIMAAD MeH oJapAblH :KyiiejiepiH KaJbINTACTHIPyAQ
reiiMapHKaNHA 3JIeMEHTTepiH KOJJAHY TEXHOJIOTHACHD) TaKBIPHIOBIHAAFEI
auccepTamsbIK KYMbICE 8D01501 — «MaremaTuka neparorin paspnay» GimiM
bepy barnapnamacel 6ofibiHma dunocodus noxtopsl (PhD) mapexecin any ymisn
JluccepTauusUIBIK KeHecTe KOpFayFa YCHIHBLTYBI OPBIH/IBI JIETI €CENTEHMIH.

Peuensenr:

Typxus, Aukapa

Xamxerrene yHuBepcureri, binim 6epy daxynsreri

Maremaruka xaHe XapaTbUIBICTaHy FEUIBIMAAPEIH OKBITY Kadeapacsl
ITpodeccop, aoxrop Cenon Hocr

Mep: Xamkerrene ynusepcureri, binim 6epy daxynsreti
Maremaruka )aHe XKapaTbUIBICTaHy FhUIBIMAPEIH OKBITY Kadeapachl
I[Tpodeccop, aokrop Cenon Jloct
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Kasakeran PecnyGankacsi, HsiMkenT Kajaacsl,
On Gecinmi maMbIp eki MBIH KHBIPMA AJTHIHIIBI KbUIbL,

Men, Kasakeran PecnyGnuxacst Opiner munmcrpniri 2013 xeinasiy 14
Kapawana Gepinren Nel3017638 MemiekeTTik JiMlEH3Hs HeridiHae KpI3MET eTy,
ILIIMKEHT KanachiHbiH HOTApPHATTBIK OKpyriHiH HoTapuycsl bBopbikGaeBa Aruis
MaMBbIpOBHA, MEHIH KaThICYbIMMEH KOJBIH KOiraH ayjapmaiusl a3. Mepekeesa Asnsi
KanbiGeroBHa KOlMraH KONBIHTYIHYCKACHIH Kya/aHAbIpaMbIH., AylapMallibiHbIH KeKe
Gachl aHBIKTaNAB], ApeKeT KabineTTiniri MeH exinerriri Tekcepinai.
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