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Pedepar:

1. Incepranist € KOMIVIEKCHUM JOCIIIKEHHSIM, Y MEKax SIKOrO 3'ICOBAaHO TEOPETUYHI, HOPMATUBHI, 3MiCTOBO-
npouecyasnbHi Ta npodeciriHo-nenaroriyHi 3acangu STEM-ocBitu y crapuiiii cepensin mxoi CIIA. Y meskax
XapaKTepPUCTUKU CTaHy po3pobseHocTi npobaemu STEM-0CBITH y BITYN3HSIHUX HAYKOBO-TIe4AroridyHuX
IOCJIiIKEHHSIX 351ICOBAHO, 1110 po3BUTOK STEM-0CBiTH B 3aKjalaX OCBIiTH Pi3HUX PiBHIB € MIpeJMETOM HayKOBOTO
iHTepecy MMPOKOro KOJjla BiTYN3HSIHUX YUEHUX. YCTAHOBJIEHO, o npobaema STEM-ocBiTu y cTapiii cepeHin
wkosti CIIA He 3HaIIa JOCTaTHBOTO LiIICHOTO BUCBITJIEHHS. Pe3y/bTaTOM CTPYKTYpPHO-JIOTIYHOTO aHaJIi3y
BITUM3HSIHUX HAyKOBUX PO3BiMIOK i3 AOCIIIPKyBaHOI TPO6IEMHU CTAJIO BUIiIZIEHHS TEOPETUKO-METO0JIOTIYHOTO,
BusiBiieHo, 110 MPOBiAHUME HaNIPSIMaMU JIOCJIIKeHb CTaJIi: TeOPETUYHE OOI'PYHTYBAaHHS BUXIIHUX I10JIOKEHb

STEM-ocBitu; popMyBaHHS OCBITHBOI ITOJIITUKY 11 HOpMaTUBHO-TIpaBoBe 3abe3nevyeHHss STEM-ocBiTy; renesa Ta



tenaeHLii po3BuTky STEM-ocBiTu B YKpaiHi Ta CBiTi; iHHOBaliliHi KOMIIETEHTHOCTI B ranysi STEM; popmu, metonu
Ta iHHOBaLiHi TeXHOoJIoTii HaByaHHs STEM-nuciumiin (K y MeXkax iHTerpoBaHOro Kypcy, Tak i OKpeMux
nucuuiiid STEM cnipsimyBaHHsI); po3BUTOK Mepeki 3akiaziB STEM-ocBiTy; npob6aemu ctBopeHHs STEM-1ieHTpiB
ta STEM-sa6oparopiit; npodeciiiia nigrotToka Ta npogeCciiiHuil po3BUTOK [1€AAroriyHNX KapiB, 110 HAAAIOTh
OCBiTHI ntocayru B ranysi STEM-ocBiTu. BusHaueHo nepenymoBu po3BUTKY STEM-0CBiTH y cTapiiiil cepefHin mKosi
CIIIA, 30Kpema: 3aCHyBaHHS IEPUIKX CIIeLiali30BaHMX 3aKJIaJiB IPUPOJHMYO-MATEMAaTUYHOTO HANPSMY (CTapIIMX
cepepnix mkin Stuyvesant High School (1904 p.) Ta Bronx High School of Science (1938 p.)), cTBopeHHs
npodeciiiHuX oprasisaniil BilllOBiZHOrO HANpsMy (Hacammepes, HallioHaapHOro HayKoOBOrO (POH[LY,
AMEpPHKaHCBKOIO aCTPOHABTUYHOI'O TOBAPMCTBA, AMEPHKAHCHKOIO aCTPOHOMIYHOIO TOBAPUCTBA, AMEPUKAHCHKOTO
MaTeMaTU4YHOI0 TOBAPUCTBA, AMEPHKAHCBKOTO TOBAPUCTBA iH)KEHEPHOI OCBITU, AMEPUKAHCBKOI acolialii
CTaTUCTUKU Ta 6araTbox iHIIMX), aKTyasli3allisl HAYyKOBUX AOCJIIPKEHb TOO. BuokpemieHo eranu po3sutky STEM-
ocBiTH y crapuiit cepenHii mkomni CILIA: I etan (1958-1988 pp.) - neritumizauii STEM-ocsity; II etan (1989-2000
pp.) — crangaprusanii STEM-ocsity; III etan (2001-2010 pp.) - koHuentyasnizanii STEM-ocsity; (2011 p. — mortenep)
- cucremHoi peanizauii STEM-ocitu. OkpecseHo HopMaTuBHi 3acagy STEM-0CBiTH y cTaplliil CepeHii KO
CIIA, 3okpema: 3akoHu «IIpo Koopaunaio aii1 y ranysi STEM-ocBitu», «IIpo STEM-ocBiTy», «KoXXeH y4eHb
Jocsirae ycmixy» (HoBa pefaxiiist 3akoHy «IIpo moyaTKoBy Ta CepeIIHIO OCBITY»), «[IpO 3a0X0U€HHS HACTYITHOTO
ITOKOJIiHHS JKiHOK — ITIOHEPiB y KOCMIi4Hi rasysi, HOBaTOpiB, JOCIiIHUKIB Ta BUHAXiIHUKIB», «IIpo cinbcbKy STEM-
OCBITYy», OCBITHIO iHil[iaTUBY «Bux0BYy#1 1 iHHOBALiN», CTpaTeriyHnii m1ad «Kypc Ha yCIIix: aMepUKaHChKa
crparerist STEM-ocBiTu» Tomo. CxapakTepu3oBaHo (OpMHU MEJArOrivHOi MiATPUMKY YuHiB, siKi o6panu STEM-
IVICLUIIIHY SIK Maii6yTHIO podecito, a came: sudepenuianis amicty STEM-ocBity, nornnb6ieHe BuBdeHHs STEM-
IUCHUILIIH, TpodopieHTaliiiHa poboTa, 110 Nependayae 03HallOMIIEHHS cTapiiokiacHuKiB 3i STEM-npodecismu B
YMOBaxX peajbHOro pobo4oro MicIisl, MEHTOPCTBO Ta OH-JIaliH MEHTOPCTBO TOLLO. Bu3HaueHo cneundiky
npodeciiiHo-nieparoriyHoi nigrorosku STEM-yuunTesniB crapuioi cepenHboi mxosu CIIA i1 cxapakTepu3oBaHO
BiAITIIOBiJHi MporpamMu Ha nepiomMy (6akajsaBpCbKOMY) Ta IpPYroMy (MaricTepcbKoMy) pPiBHSIX BUILOI OCBITH.
[NTokaszaHo, o A 3000yTT4 cTyneHs 6akanaspa 3i STEM-ocsitu po3pobieHo crnenianbay nporpamy UTeach,
3aMpoBa/iKeHY B 46 aMepUKaHChKUX YHIBEPCUTETAX, IO BJII€ COOO0I0 YHIKaIbHY OCBITHBO-TIPOQECiiiHy IPOrpamy
nigrorosku STEM-y4uTesniB 1151 3araJbHOOCBITHIX LIKiJI, y MeXax sIKoi 31,00yBayi OCBITH OJHOYACHO OTPUMYIOTh
CTYIiHb 6aKasiaBpa 3 inTerpoBaHoi raynysi STEM Ta cepTudikar yuutesst cepeHboi LKOoJIU. 3’1COBaHO, 110
nigroroska mMarictpis 3i STEM-0CBiTH 37ilICHIOETbCS TPbOMA aMEPUKAHCHKYMU 3aKJIalaMy BULOI OCBITH:
YuiBepcutetom Tadrca (mporpamu «Marictp mucrtents i3 noyatkoBoi STEM-ocBiTu» Ta «Marictp Hayk i3
IIPUPOJHUYO-HAYKOBOI, TEXHOJIOTIYHO], iHKeHepHoi Ta MaTemaTudHoi (STEM) ocBiTu»), [lep>kaBHUM YHIBEpCUTETOM
wraTy MoHTaHa («MaricTp Hayk i3 IpMpOIHNYO-HAyKOBOi OCBiTU») Ta Kosemkem Anbbepra Marnyca («Marictp
Hayk 3i STEM-0cBiTH a60 rpaMOTHOCTI»). BusiBsieHo cyyacHuii cran STEM-ocBiTu B YKpaiHi, 30kpema: 0Co6JIMBOCTi
CTaHOBJIEHHS Ta Hanpsimu po3BUTKy STEM-ocBiTH; HOpMaTUBHO-TIpaBoBe 3a6e3neyeHHss STEM-ocBiTY; HisIbHICTD
Marioi akagemii Hayk Ykpainu mono peasnisauii STEM-0cCBiTH; HisJIbHICTD BCeyKpaiHCbKOr0 HayKOBO-METOLUYHOTO
BipTyanbHOoro STEM-1ieHTpy Ta 7ocBif cTBOpeHHs perioHanbHux STEM-1eHTpiB i 1abopaTopiil; 0CO6JIMBOCTI

imnnemenTauii STEM-ocBiTU B 3aKjafiax 3arajbHOI CEpeHbOI Ta M03alIKiJIbHOI 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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