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Pedepar:

1. Inceprariisi € KOMIJIEKCHUM JTOCJTIIKEHHSIM, Y MEKax SIKOro 3'ICOBaHO TEOPETHUYHi, HOPMAaTHBHIi, 3MiCTOBO-
npoliecyasbHi Ta npodeciiino-nenaroriyHi 3acagu STEM-ocsitu y crapuiii cepenniit mkoati CIIA. Y meskax
XapaKTEPUCTUKU CTaHy po3pobieHocTi npobaemu STEM-0CBITH y BiTYN3HSIHUX HAYKOBO-TIEAArOTiYHAX
IOCJIiIKeHHSX 3'51COBaHoO, 0 po3BUTOK STEM-0CBITH B 3aK71aaX OCBIiTH Pi3HUX PiBHIB € peJMeToM HayKOBOTO
iHTepecy MMUPOKOro KoJja BiTYN3HSIHUX YU€HUX. YCTAHOBJIEHO, 110 npobiema STEM-ocBiTu y cTapuiiii cepenHiit
wikosti CIIA He 3HaiIIa JOCTAaTHLOTO 1iIiICHOTO BUCBITJIEHHS. Pe3yIbTaTOM CTPYKTYPHO-JIOTIYHOTO aHali3y

BITUM3HSIHAX HAyKOBUX PO3BiIOK i3 AOCIIIPKyBaHOI TPO6GIEMHU CTAJIO BUIZIEHHS TEOPETUKO-METOOJIOTIYHOTO,



MOPiBHAJIBHO-TIEJArOTiYHOr0, OPraHi3aliliHOro, METOIUYHOrO Ta NPodeCiiiHO-M1earoriYyHOro acleKTiB ii po3risamny.
BusiByieHO, 110 IPOBiAHUMY HaNpsIMaMU JOCTiIKEeHb CTaJIU: TEOPETUYHE OO PYHTYBaHHS BUXiJHUX I10JIOKEHD
STEM-ocBitu; GpopMyBaHHS OCBITHbBOI ITOJIITUKY 11 HOpMaTUBHO-TIpaBoBe 3abe3neuyeHHss STEM-ocBiTy; renesa Ta
TeHpeHLii po3BuTky STEM-ocBiTu B YKpaiHi Ta CBiTi; iHHOBalillHi KOMIIETEHTHOCTI B ranysi STEM; ¢opmu, metonu
Ta iHHOBALli/Hi TeXHOJIOTii HaB4aHHs STEM-IUCIUIUIIH (K y MeXKax iHTerpOBaHOro Kypcey, TaK i OKpeMUX
nucuuriid STEM cripsimyBaHHsI); po3BUTOK Mepeki 3akiaziiB STEM-ocBiTy; npob6aemu ctBopeHHs: STEM-11eHTpiB
ta STEM-na6oparopiii; npodeciiina nigroroeka ta npogeciiiHuil po3BUTOK [1€aroriyHux KapiB, 110 HAAAIOTh
OCBiTHI ntocayru B rany3i STEM-ocBiTu. BusHaueHo nepenymoBu po3BUTKY STEM-0cCBiTH y cTapliil cepefHin Ko
CIIIA, 30Kkpema: 3aCHyBaHHS IEPLIKX CIIeLiali30BaHMX 3aKJIaJiB IPUPOJHNYIO-MATEMAaTUYHOTO HANPSIMY (CTapIIMX
cepennix mkin Stuyvesant High School (1904 p.) Ta Bronx High School of Science (1938 p.)), cTBopenHst
npodeciiiHuX opranisaniil BiloBiZHOrO HaNpsMy (Hacamnepes, HallioHaabHOro HayKoBOroO (POHY,
AMEepUKaHCHKOTr0 aCTPOHABTUYHOTO TOBAPUCTBA, AMEPUKAHCHKOTO aCTPOHOMIYHOTO TOBapUCTBA, AMEPUKAHCHKOTO
MaTeMaTUYHOTO TOBAPUCTBA, AMEPUKAHCHKOI0 TOBAPUCTBA iH)KEHEPHOI OCBITU, AMEPUKAHCBKOI acolialii
CTaTUMCTUKU Ta 6araTbox iHIIMX), aKTyaslisallisi HAyKOBUX AOCJIIPKEHb TOIIO. BuokpemeHo eranu po3sutky STEM-
OCBiTH y cTapuiil cepenHiit mkoni CILIA: I etan (1958-1988 pp.) - neritumizauii STEM-ocsity; II etan (1989-2000
pp.) - crangaprusanii STEM-ocsity; III etan (2001-2010 pp.) - koHuentyasnidanii STEM-ocsity; (2011 p. — motenep)
- cucremHoi peanizaunii STEM-ocitu. OkpecsieHo HopMaTuBHi 3acagy STEM-0CBiTH y CTaplliil CepeHii MKOJI
CIIA, 30kpema: 3akonu «IIpo koopauHaniio gii y ramnysi STEM-ocsitu», «IIpo STEM-ocBiTy», «KOoXXeH y4yeHb
Jocsirae ycmixy» (HoBa pefaxiist 3akony «IIpo moyaTKoBy Ta CepeliHIO OCBITY»), «[Ipo 320X0U€HHS HACTYITHOTO
ITOKOJIiHHS KiHOK — ITIOHEPIiB y KOCMIi4Hi rasysi, HOBaTOpiB, JOCiIHUKIB Ta BUHAXiTHUKIB», «[Ipo cinbcbky STEM-
OCBITY», OCBITHIO iHil[iaTUBY «Brx0BY# 11 iHHOBALiN», CTpaTeriyHnii Iad «Kypc Ha yCIlix: aMepUKaHChKa
crparerig STEM-ocBitTu» Tomo. CxapakTepr3oBaHO (GOPMU N€AATOTiYHOI MiTPUMKHU Y4HIB, sIKi o6panu STEM-
IVCLUIIIIHY SIK Maii6yTHIO podecilo, a came: sudepenuianis amicty STEM-ocBity, nornnb6ieHe BusdeHHs STEM-
IUCHUILIIH, npodopieHTaliiiHa po60Ta, 110 nependayae 03HalOMIIEHHS cTapiiokiacHuKiB 3i STEM-npodecismu B
YMOBaxX peajbHOro poboYoro Miclisl, MEHTOPCTBO Ta OH-JIaliH MEHTOPCTBO TOLLO. BuzHaueHo cneundiky
npodeciitHO-TieaaroriyHoi nigrorosku STEM-yuuresiB crapmoi cepenHboi mkouun CIIA 71 cxapakTepu3oBaHO
BiAITIOBifHI MporpamMu Ha nepiiomMy (6akajaBpCbKOMY) Ta IpPYroMy (MaricTepcbKomy) piBHSIX BUILOI OCBITH.
[TokaszaHo, 1o A5 3000yTTA cTyneHs 6akanaspa 3i STEM-ocsitu po3pobieHo crenjanbay nporpamy UTeach,
3alpPOBAJIKEHY B 46 aMEPHKAHCBHKUX YHIBEPCUTETAX, 1O SBJIsIE COOO0I0 YHIKAIBHY OCBITHRO-TIPOPECINIHY TPOrpamy
nigroroBku STEM-y4uTesniB 1151 3araJbHOOCBITHIX LIKiJI, y MeXXax sKoi 3100yBayi OCBITH OJHOYACHO OTPUMYIOTh
CTYIliHb 6aKasiaBpa 3 inTerpoBaHoi raynysi STEM Ta cepTudikar yuutess cepeHboi LKoJU. 3'1COBaHO, 1110
nigroroska mMarictpis 3i STEM-0cCBiTH 34iICHIOETBCS TPbOMA aMEPUKAHCHKYMU 3aKJIalaMU BUALOI OCBITHU:
YuiBepcutetrom Tadrca (mporpamu «Marictp mucteyTs i3 noyarkoBoi STEM-ocBiTu» Ta «MaricTp Hayk i3
IIPUPOJHUYO-HAYKOBOI, TEXHOJIOTTYHO], iHKeHepHoi Ta MaTemaTudHoi (STEM) ocBiTu»), [lep>kaBHUM YHIBEpCUTETOM
wraTy MoHTaHa («MaricTp Hayk i3 IpupoIHUY0-HayKoBOi OCBiTU») Ta Kosemkem Anbbepra Marnyca («Marictp
Hayk 31 STEM-ocBiTu ab0 rpaMOTHOCTI»). BusiBneHo cy4yacHuii ctaH STEM-ocBitu B YKpaiHi, 30KpeMa: 0CO6IMBOCTi
CTaHOBJIEHHS Ta Hanpsimu po3BuTKy STEM-ocBiTH; HOpMaTUBHO-TIpaBoBe 3a6e3neveHHss STEM-0cCBiTH; HisiIbHICTD
Maroi akagemii Hayk Ykpainu mono peasnisdanii STEM-0CBiTH; HisJIBHICTD BCeyKpaiHChbKOr0 HayKOBO-METOLUYHOTO
BipTyasbHOoro STEM-11eHTpYy Ta JoCBif cTBOpeHHs perioHanbHUX STEM-1eHTpiB i 1abopaTopiil; 0cCO6IMBOCTI
iMmnemenTanii STEM-0cBiTH B 3aKj1afiax 3arajbHOI CEPEIHBOI Ta MO3ALIKIJILHOI OCBITH.

2. The thesis is a comprehensive study, which clarifies the theoretical, normative, content-procedural and
professional-pedagogical foundations of STEM education in high school of the USA. Within the characteristics of
the state of elaboration of the problem of STEM education in domestic scientific and pedagogical research, it is
found that STEM education development in education institutions of different levels is the subject of scientific
interest of a wide range of Ukrainian scientists. It is revealed that the problem of STEM education in high school of
the United States has not found sufficient comprehensive coverage. The result of structural and logical analysis of
domestic scientific research on the studied problem was outlining of theoretical-methodological, comparative-
pedagogical, organizational, methodological and professional-pedagogical aspects of its consideration. It is found



out that the leading directions of research were: theoretical substantiation of the initial provisions of STEM
education; formation of educational policy and normative-legal provision of STEM education; genesis and trends in
the development of STEM education in Ukraine and the world; innovative competences in the field of STEM; forms,
methods and innovative technologies of teaching STEM disciplines (both within the integrated course and
individual disciplines of STEM direction); development of a network of STEM education institutions; problems of
creating STEM-centers and STEM-laboratories; professional training and professional development of pedagogical
staff providing educational services in the field of STEM education. Prerequisites for the development of STEM
education in high school of the United States, in particular: establishment of the first specialized institutions of
science and mathematics (Stuyvesant High School (1904) and Bronx High School of Science (1938)); creation of
professional organizations (primarily, National Science Foundation, American Astronautical Society, American
Astronomical Society, American Mathematical Society, American Society for Engineering Education, American
Statistics Association, and many others), actualization of research, and so on. The stages of STEM education
development in high school of the USA are allocated: I stage (1958-1988) - legitimization of STEM education; II
stage (1989-2000) - standardization of STEM education; III stage (2001-2010) - conceptualization of STEM
education; (2011 - present) - systemic implementation of STEM education. The normative foundations of STEM
education in high school of the USA are outlined, in particular: Laws “STEM Education Coordination Act”, “STEM
Education Act”, “Every Student Succeeds Act” (updated version of the Elementary and Secondary Education Act),
“Inspiring the Next Space Pioneers, Innovators, Researchers, and Explorers (INSPIRE) Women Act”, “Rural STEM
Education Act”, “Educate to Innovate”, “Charting a Course for Success: America’s Strategy for STEM Education”,
etc. In the frames of clarification of the content-procedural foundations of STEM education in high school of the
United States the features of STEM education in high schools of different types are highlighted. These types
include selective schools that involve gifted students in the field of STEM; inclusive schools that provide
educational services to all students, primarily underrepresented categories of student youth; STEM-focused
career and technical education schools. Forms of pedagogical support for students who have chosen STEM-
disciplines as a future profession are characterized, namely: differentiation of STEM-education content, in-depth
study of STEM-disciplines, career guidance work, which involves acquainting high school students with STEM
careers in a real workplace, mentoring and e-mentoring, etc. The specifics of professional-pedagogical training of
STEM-teachers for secondary schools in the USA are determined and the corresponding programs at the first
(bachelor’s) and second (master’s) levels of higher education are characterized. It is shown that for obtaining a
bachelor’s degree in STEM education, a special program UTeach has been developed, implemented in 46 American
universities, which is a unique educational and professional training program for STEM teachers for secondary
schools, within which students receive a bachelor’s degree in integrated STEM field and a teacher certificate. It is
found that master’s training in STEM education is carried out by three American institutions of higher education:
Tufts University (Master of Arts in Elementary STEM Education and Master of Science in Science, Technology,
Engineering and Math (STEM) Education)), Montana State University (Master of Science in Science Education),
Albertus Magnus College (Master of Science in Education in STEM or Literacy).
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