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COMPETENT SPECIALISTS’ PROFESSIONAL TRAINING IN THE STEM
EDUCATION SYSTEM IN THE UNITED STATES OF AMERICA
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The article examines the main problems and challenges faced by the system of competent
professionals’ training in STEM education in the USA. It is substantiated that the professional training
of specialists in the STEM education system in the USA aims to form a high level of competencies in
students that meet the requirements of the modern labour market. In particular, attention is focused
on the integration of an interdisciplinary approach, which allows students to acquire comprehensive
knowledge and skills to apply them in various fields of science and technology. The goal of the article
is to analyze the main STEM institutions, educational programs, methods, and approaches used in
the USA for the professional training of competent specialists in the STEM education field. The main
characteristics that are the leading signs of innovative education of the future, which require detailed
study and implementation in the education system of Ukraine, have been clarified. The effectiveness
of active learning methods, including project work, practical exercises, and using the latest
technologies, has been established. Additionally, factors of professional development of STEM
educators, who must have a high level of competence and continuously improve their knowledge
throughout their lives according to the modern requirements of education and science, have been
identified. Methods and strategies for improving the qualifications of teachers, including participation
in seminars, trainings, and exchange programs, have been highlighted. The issues of comprehensive
research and solving key problems of professional training of competent specialists in the STEM
education system in the USA, which are necessary for the further development of science, technology,
and innovation in the country, have been addressed. The high effectiveness of educational programs
has been proven, taking into account the role of universities, colleges, and technical institutes, as well
as the participation of the private sector and public initiatives in the development of STEM education.
Key aspects that contribute to the formation of highly qualified specialists capable of meeting the
needs of the modern labour market have been identified.
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IIPOPECIMHA NIATOTOBKA KOMIETEHTHHUX $AXIBIIIB Y CHCTEMI
STEM-OCBITH B CIIOAYYEHHX IIITATAX AMEPHKH

0. B. IIpumak

Y cmammi posensiHymo OCHO8HI npobremu ma BUKAUKU, 3 SKUMU CMUKAEMbCSL cucmema
nidecomosku KomnemerHmuux ¢axieyie y STEM-oceimi CIIIA. O6tpyHmosaHo, w0 npogeciiiHa
nideomoska ¢gpaxisyie y cucmemi STEM-oceimu e CIIIA cnpsmogarHa HO POPMYBAHHSL BUCOKO20 PiBHS
Komnemermuocmeil y 30obyeauie oceimu, wio 8i0nogidaroms BUMO02aM CYUACHO20 PUHKY Npaul.
3okpema, axKueHmoeaHo Yyeary HA IHmezpayii MDKOUCUUNILIHAPHO20 niox00y, sKuill 00380/s5€
30obysauam ocgimu ompumyeamu YLICHI 3HAHHSL MA 8MIHHSL 3acmocogyeamu ix Yy pisHUX 2any3six
Hayku i mexHiku. Memoro cmammi € anHani3z ocHosHux STEM-iHcmumyuiil, 0c8IMHIX npo2pam, memooie
ma nidxoois, siki surxopucmosyromuscs Yy CIIA ons npogeciliHoi ni0eomosKku KomMnemeHmHUX paxisuie
Yy coepi STEM-oceimu. 3’1c08aHO OCHOBHI XapaKmepucmuku, WO € NposiOHUMU O3HAKAMU
iHHOBAUYIIHOI ocgimu MmalibymHb020, sIKi nompebyrome 0emanbHO20 8UBUEHHSL MA 8NPOBAOIKEHHSL Y
cucmemy ocgimu YrxpaiHu. BcmaHoeneHo egeKmugHicms memooi8 aKMmueH020 HASUAHHSL, UL0
8KLIOUAOMb NPOEKMHL pobomu, NPAKMUUHL 3AHAMMS. MA 8UKOPUCMAHHS. HOBIMHIX mexHoo2iil. Kpim
moeo, 8UsI8/IeHO UUHHUKU npogpecitiHozo possumky suraadauie STEM-0ucyunnin, s5Ki NOBUHHL mamu
8UCOKUTL pigeHb KoMnemeHuili ma NnocmiliHo 800CKOHAM8AMU C80i 3HAHHSL 8NPOO008HK HUmms
8I0N0GIOHO 00 CYUACHUX 8UMO2 0Cc8IMU ma HayKU. BuokpemnieHo memoou ma cmpamezii ni08UULeHHS
Keanigpikayii suraiadauie, 30Kpema uepes yuacmoe Yy CemiHapax, mpeHiHeax ma npozpamax ooMiHy
doceidom. BuceimneHo NUMAaHHS KOMNIEKCHO20 OOCNIONKEHHST Ma SUPIUEHHST KIIU08UX npobriem
npogeciiiHoi nicdeomosxu KomnemeHnmHux gpaxisuie y cucmemi STEM-oceimu e CIIIA, wio € HeobxioHum
0151 nodanvbwloz0 poO3BUMKY HAYKU, MexHOoNo2illk ma iHHoeauilll Yy KpaiHi. /[losedeHo 8ucoky
epeKmugHiCmb OCBIMHIX NPOZPAMU, BPAX0BAHO POJb YHIeepcumemis, KOIe0NKi8, MEexXHIUHUX
Hcmumymis, a MAaKoX Yuacms NPUeamHo20 cekmopy ma oeprkasHux iHiyiamue y possumry STEM-
ocgimu. BusHaueHO KIOU08L acnekmu, SKL CNpusiiome QOPMYBAHHIO BUCOKOKBANIPIKOBAHUX
cneyianicmis, 30amHux 3a0080/lbHUMU NOMPebU CYUACHO20 PUHKY NPAUL.

Knrwuosei cnoea: STEM-oceima, npogpeciiina nidzomoeka, STEM-euknadaui, MiKOUCYUNAIHAPHUTL
nioxio, komnemeHmui ¢paxieyi, STEM-iHcmumyuii, oc8imHi iIHHO8AUYITIHI NpoZpaMU.

Introduction of the issue. In the
modern world, science, technology,

ITocTaHOBKA IIPOOAEMH. Y Cy4acHOMY
CBiITI HayKa, TEXHOAOL, IiHDKeHepia Ta

engineering, and mathematics play a vital
role not only in the development of
education but also in the advancement of
the economy and society as a whole. As a

result, STEM education, which
encompasses four key areas — Science,
Technology, Engineering, and
Mathematics — has gained significant

importance and relevance. The innovative
approach in STEM aims to prepare
students to meet the diverse challenges of
today's world, where technological and
scientific knowledge is crucial for
everyday life. The relevance of this topic
arises from the mneed to explore
insufficiently studied aspects of the
professional training of competent
specialists in the U.S. STEM education
system. Several key problems currently
exist that could lead to a decline in the
quality of domestic education and a lack
of student motivation, such as: the lack
of preparation for competent STEM
educators, gender stereotypes and biases

MaTeMaTHKa BiOirpaioTh BasKAUBY POAbL ¥
PO3BUTKY HE AMIIIE OCBITH, a ¥ €KOHOMIKU Ta
CYCITABCTBa 3arasoM. Tomy BEAWKOI
3HAYYIIOCTI Ta aKTyaAbHOCTI Habupae STEM-
OCBiTa, $Ka OXOIIAIOE HaBYaHHHA B YOTUPHOX

OCHOBHHX TaAy3sX: [PHUPOAHHYMX HAYK
(Science), TEXHOAOTIH (Technology),
imkeHepHoi  cropaBu  (Engineering) Ta

mareMatuku (Mathematics). HoBaropcbkuii
miaxia Mae HA MeTi miaroryBaTu 3m00yBadiB
OCBITH [0 Pi3HOMAHITHUX BUKAUKIB Cy4aCHOIO
CBITY, [e TEXHOAOTIYHi Ta HAYKOBi 3HaAHHS €
BarOMHMH Ta MOTPIOHUMH [OAd  JKUTTH.
AKTYyaABHICTb TEMH 3yMOBAEHA HEOOXIiTHICTIO
BUBYEHHS HEJOCTATHLEO JTOCAI/ZKEHHX
acIIEKTIB rpodpecitizoi [I,ATOTOBKH
KOMITEeTeHTHHUX (paxiBIiB y cucremi STEM-
ocsitTH B CIIIA. Hapaai icHye KiabKa KAIOUOBHX

npobaeM, SKi  MOXKYTb IIPU3BECTH [0
3HIDKEHHS SKOCTLI BITYHM3HSHOI OCBITH Ta
HENOCTATHBOI MOTHBAIll 37400yBadiB  mo

HaB4YaHHS, a CcaMe: Bi[ACYTHICTb IIiATOTOBKU
KOMITETEHTHHUX (DaxXiBIIB A BHKAQIAHHS
STEM-OUCLIMIIAIH, T€HOEPHI CTEPEOTHIIN Ta
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against women in science, and the strong
link between theory and practice in
STEM. It is worth noting that students
may lose interest in STEM subjects due to
their complexity or inability to see how
this knowledge is applied in real life.
Therefore, it is necessary to consider
important aspects of competent specialist
training in the U.S. STEM education
system, as this country leads the way in
many educational innovations.

Current state of the issue.
Experienced researchers from different
countries have focused on studying STEM
education. A range of studies is directed
toward addressing the problems and
finding solutions for the professional
training of competent specialists in
innovative fields.

Recent STEM education studies in the
USA have been conducted by various
scholars, each contributing to the
promotion and development of this field.
Notable scientists such as Jo Boaler,
Kristen Brolin, Vivek Wadhwa, Richard
Larson, Christopher Thomas, Darling
Hammond, Mohamed Hasim, and others
have researched innovative STEM
education approaches. In particular,
Christopher Thomas proposed specific
models for investing in STEM education
to maintain the USA's competitiveness in
a rapidly changing global environment
[3]. Mohamed Hasim explored the impact
of professional development on improving
the self-esteem of STEM program
educators [10]. Darling Hammond and his
colleagues conducted a systematic review
of research results on the perception of
STEM pedagogy among average teachers
and identified key barriers to its
implementation, such as inadequate
training and lack of resources [5].

After analyzing the latest research on
the problem of competent specialists’
professional training in the STEM
education system in the USA, it can be
noted that the key elements of successful
professional development in the STEM
field are specially designed programs for
such specialists, student-oriented active
learning that combines theory with
practice, close interaction between
teachers and students, and coherence,
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yIIepeKeHHs 100 KIHOK B HAyIli, a TaKOXK
MmittHuH 3B’s130Kk B STEM MK Teopi€ro Ta
npakTuKor. Caix 3ayBaskuTH, 110 3100yBadi
OCBITH MOXKyTb BTpaTuTU iHTepec mo STEM-
IIpeaMeTiB depe3 IXHIO CKAAHICTHL abo depes
HE3[ATHICTh I100a4uTH, 9K I 3HAHHY
3aCTOCOBYIOTBCSI B PEaAbHOMY KUTTi. Tomy
BBaKaEMO 3a [OLUABHE ETAABHO PO3TASHYTH
BaXKAWBI aCIeKTH IIiATOTOBKN KOMIIETEHTHIX
daxiBiiB y raay3i STEM-ocsitu B CIIIA, amxe
camMe 19 KpaiHa €  [OpoBigHOIO 3
0araTorpaHHUMH iIHHOBAILSIMU B OCBITI.
Anaais OCTaHHIX  HDOCAiMIKEeHBb i
myOairamii. /[oCBiqueHi HAYKOBII 3 Pi3HUX
KpaiH CBITY NPHUIIASTIOTH YBary JOCAIKEHHIO
STEM-ocBitTu. Hruska mocaipkeHs CripsaMoBaHi
Ha BUPIIIIEHHS [IPOOAEM Ta MOLIYKIB HIASIXIB IX
BUPIIIEHHS MIOA0 NPOgECiHHOI i ArTOTOBKHU
KOMIIETEHTHUX (QaxiBIiB B IiHHOBAIHHUX
raayasx. CydacHi fgocaizkeHHd B raay3i STEM-
ocBitu B CHIA 1npoBOOUAWCH Pi3HUMHU
HAYKOBIISIMM, KOXKEH 3 {KHX 3pOOHB CBii
BHECOK y TIOIyASIpPU3Allil0o Ta PO3BUTOK ITEL
raay3i. Bimomi Bueni [[xxo Boyaep, Kpicren
Bpoain, BiBek Banpa, Piuapn Aapcos,
Kpicrodep Tomac, [dapain Xamonza, Moxames
XaciM Ta IHII [JOCAIIKYyBaAW iHHOBAIMHY
STEM ocsBity. 3okpema, Kpicrodep Tomac
3arpoIioOHyBaB KOHKPETHI MomeAl
inBecryBaHHs B STEM-ocBiTy, 3 MeTOIO
30epeskeHHs KOHKypeHTocrpoMmozkHocti CIIIA
B yMOBax rro0aabHUX 3MiH [3]. Moxamen Xacim
J[IOCAI/KYyBaB BIIAUB ITPO(PeCitHOrO PO3BUTKY
Ha IIOBUIIEHHd CaAMOOILHKH BHUKAQIAYIB
STEM-niporpam [10]. Japain XamoHz Ta Horo
KOAETH TIIPOBEAM CHCTEMATHYHUH  OrAdf
PE3YABTATIB MIOCAI/PKEHD IIIOZI0 CHPUMHATTI
STEM-nieqarorikui  CepefHBOCTATUCTUYIHUMU
BUKAQIa49aMM Ta BU3HAYHAM OCHOBHI Oap’epu
Iasl 1 BIIPOBAKEHHSI, TaKi 9K HEIOCTATHS

[IAroTOBKA Ta BIACYTHICTE MOTEHIIHHNX
pecypciB [J].

[IpoaHaaizyBaBIIIN OCTaHHi OCAIPKEHHS 3
pobAeMu npodoecitirol IiATOTOBKH

KOMITeTEHTHUX (paxiBlIiB y cucremi STEM
ocBitu B CIIIA, MoxHa 3a3HAYUTH, IO
KAIOYOBHMU eAeMeHTaMHU YCIIIITHOTO
mpocpeciiiHoro po3BUTKY B raaysi STEM e
CHeliaAbHO PO3PODAEHI IPOTPaMHU AT TAKHUX
daxiBIIB, CTyAEHTO-OPI€HTOBAHE AaKTHBHE
HaB4YaHH4, 1110 IIOEAHYE TEOPiI0 3 IIPAKTHUKOIO,
TiCHA B3a€EMO/isl BUKAQ[AYIB 3i CTyZEeHTaMH
Ta KOTE€PEHTHICTh, TOOTO Y3TOMKEHICTH MixK
HOBUMH 3HAHHSIMH, aKi BHUKAQIAY1
OTPHUMYIOTH IIiJl Yac HaBYaHHS Ta IXHIMHU BXKe
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meaning alignment between the new
knowledge teachers acquire during
training and their existing knowledge and
practice. It is undeniable that STEM
programs are aimed at the continuous
professional development of competent
specialists, which positively impacts their
productivity [5; 10].

Outline of unresolved issues brought
up in the article. Several unresolved
aspects of the general problem can be
highlighted. First, the introduction of an
interdisciplinary approach in educational
programs, allows students to apply
knowledge from various fields
simultaneously. Second, the effectiveness
of active learning methods and their
impact on student success needs to be
investigated. This article aims to analyze
these key aspects, ensuring high-quality
training of specialists who can meet the
demands of modern science and
technology.

Aim of the research. The goal of the
article is to analyze the main STEM
institutions, educational = programs,
methods, and approaches used in the
USA for the professional training of
competent specialists in the STEM
education field.

Results and discussion. STEM is an
innovative type of education based on
specific unique teaching methods that
consider individual qualities, foster
critical thinking in each student, and
integrate several educational fields to
motivate learning. Based on the analysis
of works by prominent scientists and
synthesizing well-known facts and
strategies of education in the USA, we can
outline the leading characteristics of
STEM education, such as:

— interdisciplinary approach: STEM
education combines knowledge and
practical experience from  different
disciplines, enabling students to solve
real-world problems comprehensively;

— practical learning: significant
emphasis is placed on practical sessions,
laboratory work, projects, and
experiments that help students apply
theoretical knowledge in practice;

—  critical thinking development:
innovations stimulate students to think

iCHYIOYMMM 3HAQHHAMHM Ta  IIPaAKTHKOIO.
Hesamnepeunum € ¢akr, o STEM-niporpamu
COpsIMOBaHI Ha TIOCTiHHWE npodeciiHui
PO3BUTOK KOMIIETEHTHHX (paxiBIliB, IO
IIO3UTHBHO BIIAUBAE Ha IXHIO IIPOAYKTUBHICTH
[5; 10].

BunineHHa = HeBHpIillleHHX  paHime
YaCTHH 3araAbHOI IIpobAeMH, AKHM
IPHCBAYYETHBCA CTATTA. MOoXHa BHOIAWUTH
KiAbBKa ~ HEBUPIIIEHUX  padille  YacTHH
3araapHOI  Tpobaemu.  Ilo-mepmre, — 11e
BIIPOBA2KECHHS MIKIHUCITUTIAIHAPHOTO
HigxoAay B HaBYaABbHI ITIPOrpaMmy, 110 J03BOASIE
CTyIEHTaM 3aCTOCOBYBATH 3HAHHS 3 PI3HHUX
raaysem OITHOYAaCHO. ITo-gpyre,
JOCAIKYETBCS e(PeKTHUBHICTh MeTOMiB
aKTUBHOIO HaB4YaHHdA Ta ixX BIAWB Ha
ycmimHicts  3m00yBadiB  ocBiTH.  Takum
YHUHOM, CTaTTs CIOpsAMOBaHA Ha aHaAi3 IMX
KAIOYOBHUX AaCHeKTiB, II0 3a0e3ledyloTh
AKiCHy MiAroroBKy  (axiBLiB, 3OaTHUX
BiAIIOBiHaTH BUMOraM Cyd4acHOi HayKH i
TEXHOAOTIH.

MeTor0 crarTi € aHani3 ocHOBHUX STEM-
IHCTUTYIIIM, OCBITHIX IIporpaMm, METOMiB Ta
HigxomdiB, gki BUKOpHUCTOBYIOThECH Vv CIIA naa
npodeciiiHol  TiArOTOBKH ~ KOMITETEHTHHX
daxiBLiB y cepi STEM-ocBiTH.

Buxraan OCHOBHOTO
3okpema, STEM - 1ne omuH 3 BHIIB
iHHOBAIlilfHOI OCBiTH, gKa 0a3yeTbCcsa Ha
IIEBHUX VHIKAABHUX MeToJaxX HaB4YaHH4,
BpaxoBy€ IiHAWBiAyaAbHI $SIKOCTi, PO3BHTOK
KPUTHYHOIO MHUCAEHHSI KOXKHOIO CTyZeHTa Ta
IHTETpy€e MAEKiAbKa OCBITHIX raay3ed TakuM
YHHOM, II0OM BMOTHBYBATH 10 HaB4YaHHs. Ha
OCHOBi aHaaily IIpallp BIIOMUX VYI€HUX,
y3araAbHUBIIHM BigoMmi (pakTH Ta CTpaTeril
ocBitu B CIHIA, MO:KeMO BUTIAUTH ITPOBiOHI
xapakrepuctukl STEM-ocBiTH, a came:

—  MmDKkOucyuniHapHuii nioxio: STEM-
OCBiTa IOoeNHYyE B coOi 3HAHHS i IPAKTUYHUHN
JOCBiA i3 Pi3HUX OUCIUIIAIH, III0 J03BOASE
3mo0yBadaM OCBiTH HaOyBaTH 3[aTHOCTI
KOMIIAEKCHO BUIIIyBaTH peaAbHi IpobaeMu;

—  npakmuuHe HasUaHHS: 3Ha4yHa yBara
IPHUOIAGETECA CaMe€ NPAKTUYHHUM 3aHSTTAM,
AabopaTopHHX poboraM, MIPOEKTaM Ta
EeKCIIepHUMEeHTaM, AKi [0IIOMAaratoThb
CTyZeHTaM 3aCTOCOBYBaTH TEOPETHUYHi
3HaAHHY Ha IPaKTHLL;

— pO38UMOK  KPUMUUHO20  MUCEHHSL
iHHOBAITi CTHUMYAIOIOTH CTYAEHTIB MUCAUTH

MaTepiaay.

KPUTHYHO, aHaaidyBaTu iHQopmalioo Ta
3HAXOAUTHU OIITUMAABHI, OpPUTiHAABHI
pileHHs;
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critically, analyze information, and find
optimal, original solutions;

— project-based learning: students
constantly work on projects that solve
real-world  tasks, Thelping develop
teamwork and project management skills;

— development of key competencies
for future learning: STEM education helps
develop essential skills for the modern

world, such as critical thinking,
creativity, collaboration, and
communication;

— active learning: this process of

acquiring new knowledge and skills
actively involves students through
various interactive tasks such as

discussions, group projects, and practical
assignments;

— career growth preparation: STEM
education focuses on preparing students
for building successful careers in real life.

It is worth noting that these
characteristics are leading features of
innovative education for the future, which
require detailed study and
implementation in the  Ukrainian
education system.

The professional training of competent
specialists in the U.S. STEM education
system is carried out through specially
designed programs in public secondary
schools, colleges, technical institutes,
and universities. These institutions are
the primary ones where STEM specialists
are trained. As of 2024, there are over
15,000 schools (public and private) in the
USA where students study and explore
the world through STEM disciplines, with
20% of them focusing exclusively on
STEM education.

In the context of our study, it is
appropriate to highlight the Illinois
Mathematics and Science Academy (USA,
lllinois), where STEM-focused education
has been provided since 1985. This public
school allows its students to study

various STEM courses, conduct
experiments, and create innovative
technologies. Innovative teaching

methods such as problem-based learning,
integrated learning (combining different
disciplines to create a comprehensive
approach), and research-based learning
(students conduct various studies using

— HABUAHHSL uepe3 NPOEKMU:. CTYAEHTHU
IIOCTIHO MIPAIIOIOTh HAJ, IIPOEKTAMH, SIKi
BUPILIYIOTh PeaAbHi 3aziadi, IO AOIIOMAarae
PO3BHBATH 34aTHICTH ITpaIfoBaTU B KOMaH/I
Ta BMIiHHS KepyBaTH IIPOEKTAMH;

—  po38UMOK KJIHOU08UX
KomnemeHmHyocmell, HeobXIOHUX ons
HasuaHHst  matibymHeozo:  STEM-ocBita

[oroMarae po3BUBaTH 3IiOHOCTI, HeoOXimHi
IAS Cy4acHOIO CBITy, TaKi $K KPUTHYHE
MUCAEHHSI, KpeaTUuBHICThb, CIIBIOpald Ta
KOMYHIKaIlid.

— aKkmueHe HAaB8UaHHsT — 1€ TIPOLEC
HaOyTTs HOBUX 3HAHb T HABUYOK, IIPH TKOMY
CTYAEHTH aKTHBHO 3aAydeHi [0 CcaMoro
Ipollecy IIi3HAHHS dYepe3  Pi3HOMAaHIiTHI
IHTEepaKTUBHI 3aBIOaHHH, TaKi K
0OroBOpPEHHS, TPYIIOBI ITPOEKTU Ta ITPaKTUYHI
3aBIaHHS.

— nideomosxa 00 Kap €pHO20 3POCMAHHSL
STEM-ocBiTa Opi€eHTOBaHa Ha IIATOTOBKY
CTYIEHTIB [0 IOOYyZOBU YCIIIIIHOI Kap'epH y
PEaABHOMY KUTTi.

3ayBaxkKuMO, 1110 caMe€ 1Ii XapaKTePHUCTUKU
€ IIPOBIHUMM O3HaKaMHU iIHHOBAIliHfHOI OCBITH
MafOyTHBOTO, Ki TTOTPEOYIOTH MIEeTAABLHOTO
BUBYEHHSI Ta BIIPOBA/KEHHS y CHCTEMY
OCBITH YKpaiHU.

[Tpodpecitina MmATOTOBKA KOMITETEHTHHX
daxiBuiB y cucremi STEM-ocBitu y CILIA
3OIMCHIOETBCS Yepe3 CIIeLliaAbHO-PO3po0AeHi
IIpOrpaMH B AEP>KaBHHX CEPEHIX IIKOAAX,
KOAEKaxX, TEXHIYHUX iHCTUTYTaX Ta
yHiBepcutrerax. CamMe BOHM € OCHOBHUMH
IHCTUTYIUSIMU, [€ 3OIMCHIOETHCS IMiITOTOBKA
STEM-¢axiBuiB. Hapasi cranom Ha 2024 p. B
CIIIA icHye GiapItre 15 THC. IKiA (Oep:KaBHi Ta
IIpUBaTHI), B HKHUX 3400yBadi OCBITH
BHUBYAIOTh Ta IIi3HAIOTh HABKOAHIIIHIiM CBIT
gyepe3 STEM-mucnumainy, npudomy 20% 3
HUX 30cepe/KeHi BHUKAIOYHO Ha STEM-
HaBYaHHI.

B  KOHTEKCTI HAIIOTO  AOCAIMKEHHS
BBaXKAEMO 3a MOILABHE BHIIAWUTH IIyOAIIHY
mkoAy-iHTepHat Illinois Mathematics and
Science Academy (CILIA, mrrar laaiHo#C), B
SKIY 3MINCHIOETHCS STEM-opieHToBaHe
HaB4aHHS 3 1985 p. Lle nepzkaBHa I1IK0AQ, KA
[a€ MOXKAUBICTb CBOIM Yy4YHSM BHUBYaTH
pizHOMaHITHI STEM-kypcH, IIPOBOUTH
EeKCIIEpUMEHTH Ta CTBOPIOBaTH iHHOBAIliHHI
TexHoaorii. Taki  iHHOBaliliHI  MeToaUu
HaB4YaHHS, 9K  IIPOOAEMHO-OPiEHTOBaHE
(problem-based  learning),  inTerpoBane
(moegHaHHS PI3HUX AUCILIHTIAIH 1A CTBOPEHHS
KOMIIA€KCHOTO ITi/IXOy) Ta JOCAITHHUITBEKE (YIHi
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digital and interactive technologies) are
aimed at developing true thinkers of the
new generation. Each student is assigned
mentors who provide guidance and help
in exploring the unknown through
natural sciences and information
technologies. Mentors are qualified STEM
education specialists. Together with
mentors, students (this is their first task
after admission to the institution) develop
a specialized program that includes
additional STEM courses. Once a week,
students conduct independent research

work, after which they present their
research results and assess their
potential. A mandatory condition is
completing an internship in business
structures outside the educational
institution. In such schools, a
professional STEM  curriculum is

implemented, which involves engaging
students in scientific research. It
integrates STEM into the curricula of
humanities subjects, establishing a
specific cycle of natural science courses,
thereby allowing students to fully unlock
their educational potential. Notably,
many organizations use various
mentoring programs to attract youth to
innovative  technologies. @The most
popular include the National Mentoring

Partnership  (http://www.mentoring.org),
Ask an Expert
(http:/ /www.askanexpert.com), the
International Telementor Program
(http:/ /www.telementor.org), and Letting
Education Achieve Dreams

(http:/ /www.uhv.edu/lead /mentoring.htm)
[1; 2].
Many renowned institutions, such as

the Massachusetts Institute of
Technology (MIT), the University of
California, Berkeley, and Stanford
University, provide high-quality

education and access to cutting-edge
research. Their educational programs
include undergraduate, master's, and
doctoral degrees across a wide range of
disciplines encompassing all aspects of
STEM. Technical institutes like the
California Institute of Technology and the
Georgia Institute of Technology play a
significant role in training engineers and
scientists, offering intensive programs

IIPOBOASATE pizHi JOCAIIPKEHHST 3
BUKOPUCTaHHSIM 1P POBUX Ta
IHTEepaKTUBHUX TEXHOAOTIH) CIIpsMOBaHI Ha
PO3BUTOK CIIPaBXKHIX MUCAUTEAIB HOBOTIO
IIOKOAIHHS. [IAS KOXKHOIO Y4YHSI B IIKOAL €
MEHTOPH, dKi KOHCYABTYIOTB Ta J0IIOMAarairoTh
y II3HaHHI HE3BLOIAHOIO Yepe3 IIPHUPOIHHYL
HayKU Ta iHdopMalitidi TexHoaorii. MeHTOpH
— 1e KsaaidikoBaHi ¢axiBui B STEM-
HaB4aHHI. PazoMm 3 MeHTOpamu yuHi (Ue ixHe
Heplie  3aBAaHHA  IIiCAd  BCTYIly [0
HABYAABHOTO 3aKAAMy) PO3POOASIOTH IIEBHY
CIielliaaizoBaHy IIporpamMy, B Ky BXONATb U
momatkoBi STEM-kypcu. OmuH pa3 Ha
TDKAEHb  y4HI  3aliMaroThCs  HAyKOBO-
JOCAITHOIO POOOTOI0 CaMOCTIiHHO, ITICASI 9OTO
IIPE3EHTYIOTh PE3YABTATU CBOIX IOCAIPKEHE Ta
OIUHIOIOTL CBi moreHIiaa OBOOB’I3KOBOIO
YMOBOIO €  TIIPOXOMKEHHSI  HaBYaABHOI
IIPAaKTUKHN B 0i3HECOBUX CTPYKTypax I103a
MeXXKaMH HaBYaABHOIO 3aKAgny. B mikoaax
Tagoro THIly mie 1podpecitinmuit STEM-
KYPUKYAyM, SIKWH Iepeadadyae 3aAydeHHs
VYHIB [0 HAyYKOBO-OOCAMHUX pobiT. Bin
interpye STEM [0 HaBYaABHUX IIAQHIB i
oporpaM IyMaHITapHUX  OUCLIMIAIH i3
BCTAQHOBA€HHSIM IIEBHOTO IIMKAY KYpPCiB
IIPUPOMHWYNX  JAUCLIMIIAIH, IMM CaMUM
HA[Al04YMl Y4YHAM dKHaWKpalle po3KpUTU
BAACHUH OCBITHIM ITOTeHITiaA. 3ayBasKiIMO, 1110
OaraTo oprauizarlifi BHKOPHCTOBYIOTH Pi3Hi
MEHTOPCBKI IIPOTpaM¥ AT 3aAyIE€HHS MOAO/II
0 IHHOBAINMHNX TEXHOAOTH. HaiibiABITIo
HIOIIyAIPHICTIO KOPHCTYIOTECS 'HarrioHaabHe

napTHepcTBo 3  MeHTopcTBa'  (National
Mentoring Partnership,
http:/ /www.mentoring.org), "Crirait y
exkcriepra" (Ask an Expert,
http:/ /www.askanexpert.com), "MizkHapoaHa
nporpama TeaemeHTOopcTBa"  (International
Telementor Program,
http:/ /www.telementor.org), "/103BOASIEMO
ocBiti 3miticautu wMpii" (Letting Education
Achieve Dreams,

http:/ /www.uhv.edu/lead /mentoring.htm)
Too [1; 2].

Bararo BigoMHX 3aRAamiB, TaKHuX SK
Macca4dyceTcbKUH TEXHOAOTIYHHM IHCTUTYT
(Massachusetts Institute of Technology
(MIT)), KaaicpopHiticekuii yHiBepcUTeT B
Bepkai (University of California, Berkeley),
Crendopacekuii YHIBEpCHUTET (Leland
Stanford Junior University) Ta  inmi,
3a0e3IeuyI0Th BHCOKOSIKICHE HAaBYAHHSI Ta
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focused on practical training and
research activities. Observations on the
preparation of highly qualified specialists
highlight key places to obtain STEM
education, with universities and colleges
being the most popular.

The Massachusetts Institute of
Technology (MIT) is one of the leading
technical universities in the world, known
for its unique programs in engineering
and natural sciences. It is undeniable
that the most popular and well-known
STEM programs at this institution are
Electrical Engineering and Computer
Science (EECS) and Biological
Engineering [6].

Electrical Engineering and Computer
Science (EECS) is one of the most
prestigious educational programs
globally, combining two innovative fields
— electrical engineering and computer
science. A key aspect of this program is
its interdisciplinary approach, as it
integrates a comprehensive study of
theoretical knowledge about computer

and information systems, artificial
intelligence, nanoelectronics, robotics,
microelectronics, software, cryptography,
and more, alongside practical skills.
Students work with advanced
technologies in modern, upgraded
laboratories equipped with specialized
equipment. EECS encompasses
undergraduate, master's, doctoral

programs, and specialized STEM courses
(such as Programming and Software
Engineering, Programming Languages,
Theoretical Computer Science, Security
and Cryptography, Computer Systems,
Computer Architecture, and others). MIT
offers several undergraduate programs in
STEM, notably a Bachelor of Science in
Electrical Science and Engineering.
Students initially study three
foundational courses in circuit design,
nanosignals, and computer architecture,
each with a specialization in three main
subjects (for instance, nanoelectronics,
electromagnetism, neurophysiology, etc.),
along with two of the most challenging
course subjects and two elective
disciplines. This program is designed for
students aspiring to engage in innovative

JOCTYII o HepeIoBUX JOCAIJTXKEHD
cydacHocTi. OCBiTHI IporpamMul BKAIOYAOThb
6akaraBpPCBKi, MaTriCTEPChKi Ta JAOKTOPCHKI
CTYIIEHi 3 IIIMPOKOIO CIIEKTPY AMCIIUIIAIH, II10
OXOTAIOIOTE yci acriekTy STEM. 3HauHy poab
BIirparoTh i TEXHIYHI IHCTUTYTH, TaKi SK
Kaaidpopniticekuitt  Incruryr  Texnoaoritt
(California Institute of Technology) Ta
Texxonoriuanit [HcrutyT [xxopmkii (Georgia
Institute of Technology), 110 creriaaizyrorbes
Ha IIATOTOBIL iHKEHEpIiB Ta HAYKOBIIB,
IIPOIIOHYIOYM  iHTEHCHBHI IIporpaMH 3
aKIIEHTOM Ha IpPaKTH4Hy IIJATOTOBKY Ta
JOCAIMHUITBEKY MiFABHICTB. 3a pe3yAbTaTaMH
CIIOCTEPEKEHD OiATOTOBKHU
BHUCOKOKBaAi(pikoBaHMx (paxiBIIB MOKHA
BUIIAUTH OCHOBHIi MiClid, e MOXKHA 3100yTH
STEM-ocBity. Ha#biABIIOI TIOMyASIPHICTIO
KOPHCTYIOTHCS YHIBEPCUTETH Ta KOAEIXKI.

MaccauyceTcbekuii TEXHOAOTIUYHUH
iHcTUTyT (MIT) — OIMH 3 IPOBIAHUX TEXHIYHUX
yHiBepcUTeTiB y CBitTi, BigoMuii cBoiMHU
YHIKaABHUMU IporpaMaMu B  raaysi
IHPKEHEpHOI CIIpaBU Ta IPUPOIHUYNX HaYK.
HezamepeunuMm € cpakr, o0 HaHGIABII
HOIIYASIPHUMH  Ta  BiJOMHMH STEM-
IIporpaMaMy I1bOT0 HaBYAABHOIO 3aKAQy €
EaekTporexnika Ta KowmriorepHi Hayku
(Electrical Engineering and Computer
Science) (EECS), a Takox bBioiHkeHepia
(Biological Engineering) [6].

Electrical Engineering and Computer

Science) (EECS) € ofHi€I0 i3
HAWMIPECTKHININX HABYAABHUX IIPOTPaM ¥
CBiTI Ta o0€mHye [ABa IHHOBAIMHUX

HaIIPSIMKHN — €AEKTPOTEXHIKY Ta KOMITIOTEPHI
HayKH. 3araaoM, KAIOYOBHM aCIIEKTOM TaKoi
IporpaMy € MDKOUCLIMIAIHAPHUN IIiaxin,
a/pKe BOHA IIOENHYE KOMIIAEKCHE BHBYEHHS
TEOPEeTUYHUX 3HaHb IIPO KOMITIOTEPHI Ta
iH(popMalifiHi CHCTEMH, HITYYHUH iHTEAEKT,
HAHOEAEKTPOHIKY, POOOTOTEXHIKY,
MIiKpPOEAEKTPOHIKY, IIporpaMHe 3abe3redyeHHs],
Kpunrorpadiro  TOIIO B I[OEAHAHHI 3
IpaKTUYHUMU HaBHYKaMu. Caifl 3ayBasKUTH,
mo  37m00yBadi OCBITHM — [IPAIfOIOTH 3
IIEPEIOBUMH  TEXHOAOTIIMM B  Cy4acCHHUX
MOJZIEPHI30BaHUX AabOPaATOPIAX, OCHAILIEHHX
criertiaaAbHUM obaamHaHHAM. EECS BKAIOYaE B
cebe OakanraBparT, MaricTparypy,
JOOKTOpaHTypy Ta cheliasbHi STEM-Kypcu
(Programming and Software Engineering,
Programming Languages, Theoretical
Computer Science, Security and
Cryptography, Computer Systems, Computer
Architecture Ta imtmi). MIT mporonye mekiAbKa
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research and development in engineering,
biotechnology, and information systems.

The University of California, Berkeley,
offers  extensive  opportunities  for
education and research in STEM.
Stanford University is known for its
innovations in technical and scientific
research [9].

For instance, let's consider one
university that provides professional
training for competent specialists in the
STEM education system in the USA.

At Stony Brook University (The State
University of New York at Stony Brook),
various programs prepare specialists in
the field of STEM. This higher education
institution is part of the City University of
New York, training highly qualified
specialists across various fields and
directions. An innovative, leading, and
highly popular entity is the I-STEM
Institute at Stony Brook University. It is
a large interdisciplinary STEM centre that
promotes the support and development of
innovative education for the future. The
institute offers a wide range of
educational programs and exciting
projects for  educators, graduate
students, and undergraduates. The
mission of I-STEM is to provide
comprehensive, high-quality, and
accessible STEM education that is
becoming increasingly popular. This
institute is known for implementing an
interdisciplinary approach to education
and research in science, technology,
engineering, and mathematics. It actively
supports and develops active learning,
innovation, and entrepreneurial
initiatives among students and faculty.
The institute provides resources for start-
up development and hosts various events
aimed at commercializing scientific
discoveries. The main goal of I-STEM is to
recognize, engage, and develop talents,
creativity, and spatial thinking.

Let’s analyze the key aspects of PhD
training at the I-STEM Institute. The PhD
program in Science Education was
designed for professional preparation:

— educators in STEM wuniversities or
colleges who manage education programs
for STEM teachers (specializing in several
innovative fields and teaching students

IIporpaM IIiTOTOBKN 0OakasaBpiB y rasysi
STEM, a came Bachelor of Science in Electrical
Science and Engineering. 3okpema, 3mo0yBadi
OCBITH CIIOYaTKy BHBYAIOTH TPH 0a30BHX
KypCH 3 CXEMOBHBYEHHH, HAaHOCHUTHAAIB Ta
KOMITIOTEPHOI apxiTeKTypH. B KosKHOMY Kypci
€ CIelfianizaliid 3 TPbOX OCHOBHUX IIPEIMETIB,
(mo IIPUKAALY HaHOEAEKTPOHIKa,
€AEKTPOMAaTHETHKAa, Helpodiziororid TOIIp),
OBOX HaMCKAQOHIINMX IIPeOMETIB Kypcy Ta
JBOX MUCIIHIIAIH Ha BUOIp. ¥Y IIbOMY KOHTEKCTi
CAil  3ayBaxKUTH, 1IN0 Taka IIporpaMma
po3pobaeHa maasa  3mo0yBadiB  OCBITH, XTO
[Iparde 3aiMaTHCs IHHOBAIITHUMHU
JOCADKeHHSIMH Ta Ppo3podKaMu y cdepi
iDKeHepHOi  crmpaBH,  OioTexHoAOTHE  Ta
iH(popMAalIifHUX CUCTEM.

KaaicdopHriticbkkuii yHiBepcurer B Beprai
BiIKpHUBaE IIHUPOKI MO>KAMBOCT1 JIAST
HaBYaHHA Ta [OCAIDKEHb y Taay3i STEM.
CreHopACkKUiT  yHIBEpCcUTET  Bigomuit
CBOIMM IHHOBAlliIMH B TEXHIYHHX Ta
HAYKOBUX JIOCAIPKEHHIX [9)].

o mpukaazy, PO3TASHEMO
VHIBEpCUTETIB, B HGKOMY S3MiMiCHIOETHCH
mpodpeciiiHa  IATOTOBKA  KOMIIETEHTHHX
daxiBuiB y cucremi STEM-ocsitu y CIIA.

Y HarionaapHOMY yHiBepcuTeTi CToHI-Bpyk
(The State University of New York at Stony
Brook), peaaisyrorbcsl  pi3Hi = IIporpamu
IiATOTOBKU crieltiaaicTiB B raay3i STEM. Lle#
3aKAa BUILOI OCBITH € YaCTHUHOIO JEPKABHOTO
yHiBepcutery Hero-Mopky (City University of
New York), 1110 rorye BHCOKOKBaAihiKOBaHUX
daxiBIliB 3a PI3HUMHU CHEIL[aABHOCTIMHU Ta
HalpsIMKaMH. |HHOBallifHUM, IIPOBIAHUM Ta
HaMbiabl monyagpHuM € IHceruryr STEM-
ocBiTn (I-STEM) VYaiBepcurery CroHi-Bpyk.
BiH € BeAMKUM MiIKIUCIIUTIAIHAPHUM IIEHTPOM
STEM, mio crupusie INATPHUMIL Ta PO3BUTKY
iHHOBAaIiHiHOI OCBiTHM MaibyTHROrO. Came Tam
€ IIMPOKHWM CIIEKTP OCBITHIX IIporpam Ta
3aXOIAIOIOYMX IIPOEKTIB [IA9d BHUKAAIAYIB,
acripauTiB i crynenTiB. Micia I-STEM nioasirae
B ToMmy, wIo0 3abe3meynTH  BcebivHY,
BUCOKOSKICHY Ta BciM noctyiiHy STEM-ocsity,
gKa crae Bce Oiabirre moryaspHoro. Came 11et
IHCTUTYT BiTOMIE BIIPOBa?KEHHAM
MDKIUCILIUTIAIHAPHOTO IIiIXOAy OO0 OCBITH Ta
OOCAI/DKEHb B TaAy3dX HAyKW, TEXHOAOTIH,
iKeHepil Ta MaTeMaTUKU. [HCTUTYT akTUBHO
MATPUMYE Ta PO3BHUBAaE aKTHUBHE HaBYaHHI,
iHHOBallii Ta MHiANIPUEMHHUIIBKI IHIIIaTUBU
Cepell CTYAEHTIB Ta BUKAQA4iB. BiH akTHBHO
Ha/a€e pPeCcypcH M[As PO3BUTKY CTapTalliB,
IIPOBENEHHYI PI3HOMAHITHUX 3aXOiB, IO
CIIPSIMOBaHI Ha KOMEPLIiaAi3allilo HAayKOBHX

omuH 3
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using an interdisciplinary approach),
consistently collaborating with schools
and school systems in local, state, and
national STEM projects;

— researchers investigating various
aspects of STEM education;

— directors and leaders developing and
implementing STEM programs at local,
district, and state levels within the K-12
education system (which encompasses
education from kindergarten through
12th grade, corresponding to ages 5 to 18)
[4; 7; 8; 10].

Teachers for Improving Theoretical and
Practical Knowledge Related to STEM
Education.

Internships and cooperative programs
at the I-STEM Institute are crucial
components for implementing practical
training in STEM education. These
programs allow students to gain real
experience by working in leading
companies and research laboratories.
They help students apply theoretical
knowledge in practice and prepare them
for the real challenges of professional
activity.

Through certification and additional
education, individuals can enhance their
knowledge and support professional
development when teaching STEM
programs. Professional certifications in
information technology, engineering, and
other STEM disciplines are an important
part of career advancement. Many
universities and professional
organizations, such as IEEE and ACM,
offer certification programs that help
professionals remain competitive in
today’s job market.

Government initiatives and the private
sector are vital for developing innovative
competencies. Federal and state
initiatives, such as the STEM Education
Act and America COMPETES Act, provide
financial = support for educational
programs and research in the STEM field.
The U.S. Department of Education,
through programs like the STEM Master
Teacher Corps, supports the development
of highly qualified teachers who are key to
preparing new generations of STEM
professionals.

BinkpurTiB. OcHOoBHa Meta [-STEM - 1e
po3Mi3HaBaTH, 3aAydaTH Ta  PO3BUBATH
TAAQHTH, KpPEaTHWBHICTH Ta  IIPOCTOPOBE
MMCAEHHH].

[TpoanaaizyeMo OCHOBHi acreKTu

MiATOTOBKYU AOKTOPIB pinocodpii y [-STEM
IHCTUTYTi. Y HBOMY IIporpama IiAIrOTOBKU
NOKTOpPIiB hinocodpii B raaysi ocsitu (PhD in
Science education) Oyaa po3pobaeHa mas
IpodeCiiiHOl ITi/ITOTOBKU:

— BurKAgnaudiB STEM-yHiBepcurery abo
KOAEIDKY, SKi KEPYIOThH IIporpamMaMi OCBITH
nast STEM-nienaroriB (sIKi CIIertiasisyroTbCsd B
OEKIAbBKOX ~ iHHOBaIliMHMUX  TaAy3sax  Ta
HABYAIOTh CTYAEHTIB, 32aCTOCOBYIOYH B POOOTI
MK IUCITUTIAIHAPHUHN IiIXi), IIOCTiHiHO
CIIBIIPAITIOIOTL 31 IIKOAAMHU Ta HIKIABHUMH
CUCTeMaMH B MICIEBUX, [EpPKaABHUX Ta
HallioHaABHUX ITpoekTax STEM;

— HaAYKOBIIB, II0 JOCAI/DKYIOTH pPi3Hi
acrekti STEM-HaBYaHHd;

— [VPEKTOpiB Ta KEpiBHUKIB, IO
3OiACHIOIOTE PO3POOKY Ta BIIPOBAKEHHS
STEM-miporpaM Ha MICIIEBOMY, OKPY-KHOMY
Ta [Eep:KaBHOMY piBHAX 3a IIKIABHOIO
cucremoro K-12 (e cucrema OCBITH, IO
OXOIIAIO€ HaBYaHHS Bifl AUTSYOIO CaI049Ka /10
12-ro Kaacy, BiamnoBigHo Bing 5 1o 18 pokis) [4;
7; 8; 10];

—  BUKA3JA4YiB v\ [HOKpAaIeHHT
TEOPETUYHUX Ta I[IPaKTUYHHUX 3HaHb, IO
crocyrotrbcst STEM-oCBiTH.

[nTepHaTypa Ta KOoIlepaTUBHI IIporpaMu B
[I-STEM iHCTUTYTI € Ba3KAUBUMU CKAQJIOBUMU
[ASI BIIPOBAKEHHS ITPAKTUYHOIO HaBYaHHS
y STEM-ocsiti. Lli mporpamMm [g03BOASIOTH
CTyAeHTaM 3400yBaTH peaAbHUI [IOCBIf,
OpaIlOIoYU B TIPOBIHMX KOMIIQHIAX Ta
JOCAITHUITEKIX AabopaTopisx. Bonu
JOIIOMAararoTb CTYAEHTAM 3aCTOCOBYBaTHU
TEOPETUYHi 3HaHHA Ha IIPaKTHUL Ta NOTyIOThb
ix [0 peaAbHMX BHUKAUKIB IIpodpecifiHoi
JTISIABHOCTI.

BaBagku ceprudikalii Ta I0MATKOBIM
OCBITi MOXKHa BIOCKOHAAUTH CBOI 3HAHHS Ta
CIIPUATH IIPOoPeciiHOMY PO3BUTKY IIPH
BurkaananHi STEM-mporpam. [Ipodoeciiini
ceprucdpikamii 'y raaysi iHcopMarifiHux
TEXHOAOTH, imxkeHepili Ta iHmmx STEM-
JHCLIMIIAIH € BasKAHWBOIO YaCTHHOIO
Kap’epHOro 3pocranHd. bararo yHiBepcuTeTiB
Ta npodpecitHux opranizaliiit, Takux gk [EEE
Ta ACM, [OpOIOHYIOTH cepTHdIKalliiHi
IIporpaMu, $Ki [oIloMararmTh (axiBIgM
3aAHIIATUCS KOHKYPEHTOCIIPOMOXKHMMM Ha
Cy4acCHOMY PHHKY IIpalii.
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Private companies also play a
significant role in developing STEM
education by providing funding,
technology, and internship opportunities
for students. Partnerships between
universities and tech giants like Google,
Microsoft, and NASA create conditions for
integrating cutting-edge technologies into
the educational process and conducting
joint research for the future.

The preparation of STEM specialists in
the U.S. is regulated by a series of
normative documents and standards,
including:

— Next Generation Science Standards
(NGSS): a comprehensive set of standards
for studying science that defines what
students should know and be able to do
at each educational level.

— Common Core State Standards
(CCSS): These standards define the core
knowledge and skills in mathematics and
English language arts that students
should master.

— Federal programs and initiatives
aim to improve the quality of education in
the U.S. and enhance the competitiveness
of the national economy.

The STEM Education Act is aimed at
expanding and improving STEM
education, including  funding  for
programs and research. The America
COMPETES Act is another law aimed at
strengthening American competitiveness
through investments in science,
technology, and innovation.

Initiatives from the U.S. Department
of Education play a key role in
implementing effective STEM programs:

STEM Master Teacher Corps: A
program supporting and developing
highly qualified STEM teachers.

Educate to Innovate: An initiative
aimed at improving the quality of STEM
education through collaboration among
government, business, and non-profit
organizations.

Instructions and recommendations
from professional associations also
motivate students. The National Council
of Teachers of Mathematics (NCTM)
continuously publishes standards and
guidelines for teaching mathematics.
The American Association for the

BaxkauBuMHI a9 PO3BUTKY HOBATOPCHKIIX
KOMIIETEHTHOCTEN € AeprKaBHi iHIIIaTUBU Ta
IpUBaTHUM cekTop. PenepasbHi Ta AepKaBHI
iHimiaTuey, Taki g9k STEM Education Act Ta
America COMPETES Act, 3a0e3re4dyiorhb
iHaHCOBY MiATPUMKY OCBITHIX IIporpam Ta
nocaimkeHb 'y cepi STEM. MinicTrepcTBo
ocBiTn CIIIA, yepe3 mporpamMy Ha KIIITAAT
STEM Master Teacher Corps, miarpumye
PO3BUTOK BHCOKOKBaAi(piKOBaHMX
BUKAQIAYiB, SIKi € KAFOUOBHUMH A ITiITOTOBKH
HOBUX ITOKOAIHBE STEM-daxiBIiB.

[IpuBaTHi KOMIIaHii TakKoOXK BiOIrpaioTh
3HA4YHy pPoAb y po3BUTKY STEM-ocsitH,
Hamao4du (piHAHCYBaHHsS, TEXHOAOTi Ta

MOJKAMBOCTiI CTasKyBaHHSI [IAS  CTYIEHTIB.
[TapTHEpCTBa MDK yHiBEepcHTeTaMH Ta
TaKUMH TEXHOAOTIYHUMHU TiraHTaMH, SK

Google, Microsoft Ta NASA, CTBOpPIOIOTH
YMOBU v\ igTerpartii HaWHOBIITUX
TEXHOAOTI y HaBYaAbHUM IIpolec Ta

IIPOBENEHHA CIIIABHUX [JOCAIPKEHB 3aAs
MaibyTHBOTO.

[TigzroroBka STEM cnermiaaictiB y CIIIA
PEryAIOETBCS HU3KOIO HOPMAaTHUBHUX
OOKyMeHTiB Ta craHaapTiB. OCHOBHUMHU 3
HUX €:

— Next Generation Science Standards
(NGSS) — e kommaekcHuil Habip craHAapTIB
Iasl BUBYEHHd HayKH, 9KUHA BU3HA4Ya€E, IO
CTYZEHTW IIOBMHHI 3HATU Ta BMITH Ha
KOXKHOMY PiBHi OCBITH.

—  Common Core State Standards (CCSS)
— IIi CTaHAAPTH BU3HAYAIOTH OCHOBHI 3HAHHA
Ta HaABUYKM B MaTeMaTHI Ta aHTAIACHKIH
MOBI, SIKi CTYZIEHTHU IIOBHUHHI OllaHyBaTH.

denepasbHi HOporpaMyd Ta IHIIaTUBU
CIIpSIMOBAaHi Ha IOKPAIIIEHHS SIKOCTL OCBITH B
CIIIA Ta I ABUINIEHHA
KOHKYPEHTOCIIPOMOXKHOCT1 €KOHOMIKU
JepKaBH.

STEM Education Act — 3akoH, aKuUHi
CIIpSIMOBaHMWM Ha PO3IIMPEHHA Ta
nokpareHHd STEM-ocBiTH, BKAIOYAIOYUH
diHaHCyBaHHS TIporpaM 1  JOCAi/ZKEHb.
America COMPETES - iHIIME 3aKoOH,

CIIPSIMOBaHUM Ha 3MIITHEHHS aMepPHKaHCHKOI
KOHKYPEHTOCIIPOMOZKHOCTI 4Ye€pe3 iHBECTHUIILil
B HAYKY, TEXHOAOTII Ta iHHOBAITii.

ImimiatuBu MinicrepcrBa ocBitu  CIIA
BIZIiIrpParoTh KAIOYOBY POAB Y BIIPOBa>KEHHI
edekTuBHIX STEM-11porpam.

STEM Master Teacher Corps: mmporpama
HiATPUMKH Ta PO3BUTKY
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Advancement of  Science (AAAS)
develops resources and standards for
science. Each state in the U.S. may have
its own standards and normative
documents that complement national
standards.

By analyzing and comparing these
normative documents and initiatives, we
can formulate the assertion that they
ensure a high quality of training for

STEM specialists in the U.S. by

establishing clear requirements and

supporting innovation in education.
Conclusions and research

perspectives. Professional training of
competent specialists in the STEM
education system in the U.S. remains

relevant for ensuring high-quality
education and preparing personnel
capable of meeting the demands of the
modern labour market. Analysis of
scientific research indicates that the
integration of an interdisciplinary
approach significantly enhances

students' ability to apply knowledge in
various areas of life. Active learning
methods, such as project work and
practical classes, contribute to a deeper
understanding of the material and the
development of critical thinking.
Existing programs and initiatives
demonstrate positive results; however,
there is a need for further development
and the introduction of new approaches
to enhance the level of engagement in
these groups. Professional development
of STEM educators is another key aspect

influencing the quality of training
competent specialists. Continuing
education through participation in

workshops, training, and experience
sharing contributes to enhancing skills
and ensuring the relevance of
educational programs.

Therefore, for the further
development of the STEM education
system, it is mnecessary to continue
implementing innovative teaching
methods, fostering the uniqueness of
educational programs, and supporting

the  professional development  of
teachers. These measures will
contribute to the preparation of
competent  specialists capable of

BHUCOKOKBaAi(pikoBaHux BuutesiB STEM-
JIUCITUTIAIH.
Educate to Innovate: IaimiaTuna,

CIIpsIMOBaHa Ha MoKpaleHHd gkocTi STEM
OCBiTHM depe3 B3aEMOMII0 MiK ypsiIoMm,

bizHecom Ta HEKOMEPIIIHHUMH
OpTraHi3allisiMH.

[HCTPYKIIil Ta peKoMeHaartii Bi
podeCciTHIX acotriartii MOTUBYIOTH

3mobyBadiB ocBiTu Texk. National Council of
Teachers of Mathematics (NCTM) mocritiHo
IyOAIKy€e CTaHOapTH Ta KEpiBHI IIPHUHIMIIN
[AS BUKAQNIAHHS MaTeMaTHKHU. American
Association for the Advancement of Science
(AAAS) po3pobasie pecypcH Ta CTaHAAPTH OAS
Hayku. KoxxeHn nrrat B CIIIA Mozke MaTH CBOi
BAACHI CTaHIapPTH Ta HOpPMAaTUBHi
JOKYMEHTH, $IKi JIOIIOBHIOIOTH HAalliOHAABHI
CTaHIAPTH.

[IpoaHasizyBaBIIM Ta MHOPIiBHABIOM IIi
HOpPMAaTWBHI [JOKyMEHTH Ta IHIl[iaTUBU
MOKEMO C(OOPMYAIOBATH TBEPIKEHHS, II10
BOHU 3a0e31euyoTh BUCOKY  {KIiCTh
oigroroBku  STEM-cniertianictiB y  CIIIA,
BCTaHOBAIOIOYH YiTKi BUMOTH Ta
HiATPUMYIOYH iHHOBAIlil B OCBITi.

BHCHOBKH 3 JAHOTO JAOCAiMKeHHA i
IEPCHEKTHBH IOJAABIIHX  PO3BiZOK.
[Ipodpecitina  miAroToBKA  KOMIIETEHTHUX
daxiBuiB y cucremi STEM-ocitu B CILIA
3aAMIIAETECSH aKTYaABHOIO A 3a0e3I1edYeHHs
BUCOKOSIKICHOI OCBITH Ta IiATOTOBKU KapiB,
30aTHUX 3a[I0BOABHUTH MOTPEOH Cy4acHOIO
PHHEKY mpaili. AHaAi3 HAYKOBHUX OOCAIKEHB

CBITUUTD, 1110 iHTEeTrpallis
MK IUCITUIIAIHAPHOTO HiTXOIY 3HAYHO
HOKpAIllye 3IaTHICTH 3700yBadiB  OCBIiTHU

3aCTOCOBYBATH 3HAHHHA Y Pi3HUX cdepax
KUTTS. MeToay akKTHUBHOIO HaBYaHHH, TaKi
dK TIPOEKTHI POOOTH Ta MPaAKTHYHI 3aHITTH,
COPULIOTh TAHOIIIOMY PO3yMIHHIO MaTepiasy
Ta PO3BUTKY KPUTHUYHOIO MHCA€HHS. IcHyIO4i
oporpaMu Ta IHIIIAaTHUBU OEMOHCTPYIOTH
TIO3UTHUBHI pe3yAbTATH, IIPOTE € HEOOXIMHICTD
Yy TIOHAABIIIOMY PO3BUTKY Ta BIIPOBAKEHHI
HOBUX IIiIXOMiB A TIOKpallleHHS pPiBHS
3aAydeHHS IuX rpy1l. [Ipodecitinuii po3BUTOK
BukAgaadiB STEM-IUCIUIIAIH € IIle OXHUM
KAIOYOBHM acIIeKTOM, III0 BIIAUBA€E HAa SIKIiCTb
ITiATOTOBKU KOMITET€HTHHX daxiBLIiB.
[MigBumieHHa KBaaidikarii depe3 y4actb y
ceMiHapax, TpeHiHrax Ta OOMiH mdoCBimOM
CIIpUsIe B/IOCKOHAAEHHIO PO3BUTKY
3nibHOCTEH Ta 3a0e3Ie4YeHHIO aKTYaAbHOCTI
HaBYAABHHX ITPOTpPaM.
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creative activity and solving complex
scientific and technical challenges that
require research and innovation.
Despite significant achievements, the
STEM education system in the U.S.
faces certain challenges, such as
ensuring equitable access to quality
education for all learners. Addressing
these issues is key to the continued
development of STEM education and the

preparation of highly qualified
specialists. The STEM education system
in the U.S. is a complex and

multifaceted mechanism that includes
universities, technical institutes, and
both public and private educational
institutions. The integration of
theoretical knowledge with practical
experience, support for professional
development, and an  innovative
approach to learning ensure the
preparation of competent specialists
capable of meeting the challenges of the
modern job market. Further
development and improvement of this
system are crucial for maintaining the
technological leadership of the U.S. in
the world. Future research prospects lie
in studying innovative technologies
used in the STEM education system for
preparing highly qualified specialists.

OT1Ke, A9 TIOOAABIIIOTO PO3BUTKY CUCTEMH
STEM-ocBiTH HEOOXiIHO  IIPOOOBXKYBATH
BIIPOBAXKEHHSI  IHHOBAIIMHUX  METOIUK
HaBYaHHS, CIPHATH VHIKAABHOCTI OCBITHIX
IporpaM Ta IIATPUMYBATH HIpPOodeciiHui
PO3BHUTOK BUKAQIAYIB. LI 3axX0au
CIIPUATHUMYTh  IIATOTOBIII  KOMIIETEHTHUX
daxiBIlB, 3MATHUX M0 TBOPYOI MIFIABHOCTI Ta
BUpIIIEHHT CKAQHUX HAYKOBO-TEXHIYHUX
3aBAaHb, IO IIOTPEOYIOTH MOOCAI/KEHB Ta
IHHOBAIIii.

[Tompy 3Ha4Hi MOOCATHEHHS, CHCTEMa
STEM-ocBitu y CIIIA cTUKa€eTbCS 3 IEBHUMU
BUKAUKAMM, TaKUMH $K 3a0e3Ie4YeHHs
PIBHOTO AOCTYILy OO AKICHOI OCBITH [OASI BCIX
3mobyBadiB ocBiTH. BupilieHHd 11X 1pobaeM
€ KAIOYOBUM [JIA9 IIOAABIIIOTO PO3BUTKY
STEM-ocBitn Ta IIiATOTOBKH
BHUCOKOKBanipikoBanmx gaxiBiiB. Cucrema
STEM-ocitn y CIIA € craagHuUM i
GaraTorpaHHMM MeEXaHi3MOM, III0 BKAIOYAE
YHIBEpCUTETH, TEXHIYHI iIHCTUTYTH, AEP2KaBHI
Ta TIPUBaTHI 3aKAaQU OCBITH. [HTerpaitig
TEOPETUYHUX 3HaHb 3 IPAKTUYHUM JIOCBIZIOM,
MiATPUMKA IPO(eciiHOrO PO3BUTKY Ta
IHHOBaLIMHUN oioxig — Oo HaBYaHHA
3a0€e3I1e4yIoTh ITATOTOBKY KOMIIETEHTHHX
daxiBLiB, 30aTHUX BiAIIOBIAATH HA BUKAUKHU
cydacHoro puHKy TIipaui. Ilomasbmimii
PO3BUTOK Ta BAOCKOHAAEHHS ITi€l CHCTEMH €
KAIOUYOBUM [IAS HiATPUMKH TEXHOAOTIYHOIO

aipepctBa CHIA y cBiti. IlepcriekruBu
TIOJTIAABIIINX  OCAIKEHb  BOa4aemMo  y
BUBYEHHiI IHHOBAILIMHMX TEXHOAOTIH, 4dKi

3aCTOCOBYIOTHCS ¥ cucteMi STEM-ocBiTu mpu
i ATOTOBIII BUCOKOKBaAihiKoBaHUX (PaxiBIliB.
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