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(2012-2024 pp.).
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Pedepar:

1. Inceprariiis npucBgYeHa TEOPETUYHOMY OOI'PYHTYBAHHIO I1€/1arOriYHMAX YMOB Ta PO3pO6Li METOAUKU
3acrocyBaHHs STEM-TexHOJIOTiH y IIpolLeci BUBYEHHS iHQOPMAaTHKU B 3aKJIa/iaX 3arajbHOI CEpeIHbOi OCBITU
Ykpainu. O6I'PyHTOBAHO aKTyasbHiCTb TeMU, CHOPMYJIbOBAHO METY i 3aBJjaHHS, PO3KPUTO 00'€KT, IPeAMET i METOIU
IOCJIiIKeHHSI, CXapaKTepU30BaHO XPOHOJIOTIUHI MeXi JOCITiIKEHHS, BUCBITIEHO 3B'130K pOOOTH 3 HAYKOBUMU
IJIaHaMU 1 Iporpamamu, IIPeJICTaBIEHO KePebHY 6a3y, PO3KPUTO HAYKOBY HOBM3HY Ta IIPAKTUYHE 3HAYEHHS
OTPUMAaHUX Pe3yJIbTaTIB, BiobpakeHO popmU anpobdalii 11 ynpoBaIyKeHHs Pe3ybTaTiB AOCIiIKEHHS B IPAKTHUKY.
ApryMeHTOBaHO HEOOXiHICTb JocimkeHHs 3acTocyBaHHsI STEM-TexHOs0rii BUBY€HHS iHPOPMATUKU [J1s1
MoZepHizallii OCBITHBOTO Ipolecy B ymoBax u@poBoi TpaHchopmMaliii cycrinbeTBa. HaykoBa HOBU3HA OflepKaHUX



Pe3yJIbTaTiB JOCIIIPKEHHS M0JISITa€ B TOMY, 1110 BIleplIe: — IPOaHali30BaHO JKePeJIbHY 0a3y IOCiIKeHHS 3a
HalpsIMaMu: TEOPETUKO-METOA0JIOTIYHNM; iCTOPUKO-TIENATOTIYHNN; HOPMAaTUBHO-3aKOHOJABYMI; TPAKTUYHO-
METOJUYHUH; IpodeciiHO-NOoCaiAHULPKUNA. BUOKpeMIeHO 6a30Bi IIOHSTTS, SIKi YTBOPIOIOTb IIOHSITTEBY CTPYKTYPY
1714 aHanisy po3BuTKy STEM-TexHOIOriN B YKpaiHi, 30Kkpema: «STEM», «ocBita», «STEM-0CBiTa», «TEXHOJIOTiA»,
«IegaroriyHa TexXHoJoris», «STEM-texHosoris», «STEM-HaByaHHS», «STEM-KoMInieTeHTHOCTi», «STEM-
rpamoTHicTh», «STEM-@daxiBelp», «STEM-cneuianbHocTi», «STEM-n1a6opaTtopist», «STEM-ueHTp», «STEM-11Ko1a»,
«STEM-Buutenb», «STEM-meTonun», «STEM-3acobu», «3ak1aiu 3arajabHOI CEpeHbOi OCBITUY, «iHPOPMaTUKaY; —
BHOKPEMJIEHO €Tany Ta HanpsiMu po3BUTKY STEM-TeXHOJIOTIH 3a KOPJOHOM: OIIYKOBO-CcTpaTeriynuii (2012-2016
Pp.); oprasisaniriHo-ynpasaiHcbkuil (2017-2020 pp.); 3micToBHO-iHHOBaLilHNKi1 (2021-2024 pp.) Ta B YkpaiHi:
nigrorosuuii (2012-2015 pp.); opranizauifino-negaroriyauii (2016-2019 pp.); npodeciiino-npakruyxuii (2020-2024
PP.); — BUSIBJIEHO Ta CUCTEMATU30BaHO N1eJaroriyHi yMmoBu 3acTocyBaHHs STEM-TexHoJIOrii Ha ypoKax
iHopMaTUKM B 3aKJIaflax 3arajbHOI cepellHbOi OCBiTH: MpodeciiiHO-NearoriuHi (miaroroska ta 6e3nepepBHUi
npodeciiiHuil pO3BUTOK I1earoriyHyX KaipiB); OpraHizaliiiHo-MeTONYHi (HasBHICTb 4iTKOi CTPYKTYpH Ta
METOJJUYHOTO CYIPOBOAY OCBITHBOTO NPOLIECY); DUIAKTUYHI (peasizalis npobieMHO-0PieHTOBAHOTO,
IOCJIiIHULILKOTO HaBYaHHS); pecypcHi (ctBopeHHs STEM-0pieHTOBaHOTO OCBITHBOTO CEPENIOBUILA, HANATOIKEHHS
[IapTHEPCHKOI B3aeMOJIii); — CXxapakTepHU30BaHO KOMIIJIEKCHO-METOIuYHe 3abe3redyeHHs 3acTocyBaHHs STEM-
TEXHOJIOTi!l BUBUEHHS iHPOPMaTHUKU B OCBITHBOMY IIPOLEC], 1110 TO€NHY€E HOPMATUBHI, HaBYaJIbHO-METOMYHI,
oprasizaliliHi Ta IporpaMHO-anapaTHi pecypcH; - y3araJlbHEHO HallpSMU BIPOBAIKEHHS OCBiAy 3aCTOCYBaHHS
STEM-TexHOJI0ori} y 3aKjIa/iax 3arajbHoOi cepegHbOoi OCBITU Ta MO3AMIKIJIbPHUX 3aKjIaax: iHpopMaLiiiHo-
OpieHTOBaHUM (3a6e3euye HOPpMATUBHY, OpPraHi3alliiiHy Ta pecypcHy ocHOBYy STEM-nisisibHOCTI), HAyKOBO-
MeToIU4YHUM (POpMye METOLIOJIOTIYHE MiAIPYHTS, NpodeciiiHy KOMYHIKallilo Ta METOOUYHUI iHCTpyMeHTapil
3acrocyBaHHS STEM-TeXHOJIOTiN) Ta MOTHMBALTHO-AisJIbHICHU (peasi3ye NPAKTUYHEe 3aJy4€HHS Y4HIB i BUMTEJIB
IIO TIPOEKTHOI, JOCTiTHULIBKOI Ta iH)KEeHePHO-KOHCTPYKTOPCHKOI aKTUBHOCTI); yTOYHEHO: — 3MiCT OHATTS «STEM-
TEXHOJIOTisl BUBYEHHS iH(POPMATUKI», 110 TPAKTYETHCS SIK LiJliCHA IUaKTUYHA CUCTEMA, SIKA iHTerpye KOMILJIEKC
(opM, METOIIB Ta IUIAKTUYHUX 32C00IB (POPMyBaHHS COLia/IbHUX Ta MPEIMETHUX KOMIIETEHTHOCTEN 3100yBayiB
OCBITH B IIpOIleCi iHTerpoBaHOro HaB4yaHHS; — Kiuacudikaniio STEM-TexHOIOril 3a AUAAKTUYHOIO METOIO: irpoBi;
TexHoJIorii refimigpixariii; imiTalifiHi; KOTHITHBHI; KOHBEPTE€HTHI; IPOEKTHI; PO3BUTKY KDUTUYHOTO MUCJIEHHS,;
[I€pCOHaJi30BaHOr0 (OCOOUCTICHO-OPiEHTOBAHOI0) HaBYaHHS; iH(OpMaLlilflHO-KOMYHIKalliliHi; XMapHi TeXHOJIOTII;
iMepCHBHIi TeXHOJIOTii; TeXHOJOTii MpobseMHOro HaBdyaHHS; [II-TexHoIOri{; T0AANBIIOr0 PO3BUTKY HAOYIU: —
KOMILJIEKCH METOZOJIOTYHUX MigXomiB 1o 3actocyBanHs STEM-TexHoorii BUBYeHHS iHpOpMaTHKU:
PETPOCNEKTUBHO-aHAIITUYHUI (CUCTEMHUH, CTPYKTYPHUI, XPOHOJIOTIYHUM Ta KOMIIAPAaTUBHUI), Cy0'€eKTHO-
L[iHHICHUI (KOMIIETEHTHICHMI, OCOOUCTICHO OPi€HTOBAaHUM, JisIbHICHUIN), KOTHITUBHO-IHTEPAKTUBHUM
(KOHCTPYKTUBICTChKUI, KOMYHIKaTUBHUIL), IPOLECYabHO-iHCTPYMEHTAIbHUIN (MIKAUCLUIIIHADHUH,
TEXHOJIOTIYHUH, pecypcHull). [I[pakTyHe 3HaUY€HHS! JOCIiIPKEHHS TI0JISITa€ B TOMY, L0 Pe3yJbTaTU JucepTalii
CTaJIi OCHOBOIO /1151 OHOBJIEHHS 3MICTY NiJITOTOBKY MalOyTHIX yuuTeJsIiB iHPOPMATUKH; PO3POOKU CIIel}iali30BaHOro
HaBYaJIbHOTO Kypcy «Ileparoriyni ymoBu 3actocyBanHs STEM-TEXHOJIOTIN B 3aKJIajaX 3arajbHOI CEPENHBOI OCBITH
Ykpaian» (2025 p.). OTpuMaHi pe3yibTaT LOCiIKeHHS € LiHHUMU [1J1s [TOAA/IbIINX HAYKOBUX PO3BiOK 3 icTopii Ta
IIOPiBHSIIbHOI II€Jaroriky, Teopii HaBYaHHS; PO3POOKHU CIIELIKYPCiB 3 METOAUKY HaBYaHHS iHPOPMATUKU; MOKYThb
OyTy BUKOPHUCTaHI [J151 BIOCKOHAJIEHHS 3MICTy IIiATOTOBKU OaKasaBpiB, MaricTpiB, acMipaHTIB i JOKTOPAHTIB,

HaIMCaHHS HAYKOBO-MEeTOANYHHUX [TOCIOHMKIB, METOAMYHNX PEKOMEHALIN TOIIO.

2. The dissertation is devoted to the theoretical substantiation of pedagogical conditions and develops a
methodology for application of STEM-tecnologies in the process of Computer Science education in Ukraine’s
general secondary education institutions. The urgency of the topic is substantiated; the purpose and tasks are
formulated; the object, subject and methods of research are revealed; the connection with scientific plans and
programs is highlighted; the source base is presented; the scientific novelty and practical significance of the
obtained results are revealed; the forms of approbation and introduction of research results into practice are
reflected. The study substantiates the necessity of researching the application of STEM-technologies in Computer
Science education to modernize the educational process in the context of the digital transformation of society.



The scientific novelty of the obtained research results lies in the fact that, for the first time: - the source base of
the research has been analyzed across the following areas: theoretical-methodological; historical-pedagogical;
regulatory-legislative; practical-methodological; and professional-research. The basic concepts that form the
conceptual framework for analyzing the development of STEM-technologies in Ukraine have been identified,
specifically: «<STEM», «education», «STEM-education», «technology», «pedagogical technology», «STEM-
technology; - the stages and directions of STEM-technology development have been identified abroad (search-
strategic (2012-2016) - formation of the legislative base, organization of centers, support for educators;
organizational-managerial (2017-2020) - development of concepts, creation of an institutional network,
establishment of a professional development system; content-innovative (2021-2024) - implementation of
strategies, digitalization, scaling of professional training, deepening of cross-sectoral partnerships) and in Ukraine
(preparatory (2012-2015) - legislative formalization, analysis of foreign experience; organizational-pedagogical
(2016-2019) - regulatory support, infrastructure development, methodological support; professional-practical
(2020-2024) - systemic implementation, informatization, vocational guidance, deepening of scientific and
methodological work); - pedagogical conditions for the application of STEM-technologies in Computer Science
lessons in general secondary education institutions have been identified and systematized: professional-
pedagogical (training and continuous professional development of teaching staff); organizational-methodological
(presence of a clear structure and methodological support for the educational process); didactic (implementation
of problem-oriented, inquiry-based learning); and resource-based (creation of a STEM-oriented educational
environment, establishment of partnership interaction); - the comprehensive methodological support for the
application of STEM-technologies in Computer Science education within the educational process has been
characterized, combining regulatory, educational-methodological, organizational, as well as software and
hardware resources; - the directions for implementing the experience of applying STEM-technologies in general
secondary education institutions and extracurricular facilities have been generalized: information-oriented
(provides the regulatory, organizational, and resource basis for STEM-activities), scientific-methodological (forms
the methodological foundation, professional communication, and methodological tools for the application of
STEM-technologies), and motivational-activity-based (realizes the practical engagement of students and teachers
in project-based, research, and engineering-design activities); refined: - the content of the concept «STEM-
technology for Computer Science education» which is interpreted as a holistic didactic system that integrates a
complex of forms, methods, and didactic tools for shaping the social and subject-specific competencies of learners
in the process of integrated learning; - the classification of STEM-technologies by didactic purpose: game-based;
gamification technologies; simulation; cognitive; convergent; project-based; technologies for the development of
critical thinking; personalized (learner-centered) learning; information and communication; cloud technologies;
immersive technologies; problem-based learning technologies; and Al-technologies; the following have been
further developed: - complexes of methodological approaches to the application of STEM-technologies in
Computer Science education: retrospective-analytical (systemic, structural, chronological, and comparative),
subject-value (competency-based, learner-centered, activity-based), cognitive-interactive (constructivist,
communicative), and procedural-instrumental (interdisciplinary, technological, and resource-based).
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