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AHAJII3 MIZKHAPOJIHOTO JOCBIJY STEM-OCBITH (HA IIPUKJIAZII ABCTPAJIIT)

Amnorarmia. Crarra npucssuena STEM-ocsiti B Yipaiui # 3a kopgorom. STEM-miaxig € mpoBIIHUM OCBITHIM
TpeHmoM y cBiTi. Harosomyerbesa Ha HeOOXITHOCTI JOC/TIIKEHHS MIKHAPOIHOTO IIePeJ0BOro JOCBIIY B raysl
ocBiTH om0 3anpoBamkeHus STEM-maxony, ockiabky ycminmHe ped)OpMyBaHHA YKPATHCHKOI CUCTEMH OCBITH
HEMOKJIMBe 0e3 ypaxyBaHHS CBITOBUX TEHJEHINH. 3'sICOBAHO KPOKH 3/IIMCHEH] B IIhOMY HAIPSIMKY B YKpaiHi,
IIPOTe 3a3HAYAETHCS, 1[0 TEOPETUYHI Ta MPAKTUYHI ACIIeKTH HO0ro 3allpOBAIMKeHH Y BITUM3HAHNX HABYAJIbHUX
3aKJIaJax € HeJOCTaTHBO PO3po0JieHrMHU. Y CTATTI BKA3aHl OCBITHI JOKYMEHTH, 10 BU3HAYAKTDH IIEPCIIEKTUBHU
PO3BUTKY OCBITHBOI rasry3l Ascrpasii. [Ipoanamizorarno Harionanpumit aBecTpaiicbKUN KYPUKYJIYM Y YaCTHHI
Burkopuctanus STEM-ocsitu. 3po6JieH0 BUCHOBOK, IIT0 MIKHAPOIHUI JOCB1T MOsKe OyTH KOPUCHUM JIJIsd Y Kpai-
HU, IIPOTe HeOOX1JHO CTBOPUTH CBOI BJIACHY MOJIEJIb OCBITH, BPAXOBYIOUM HAI[IOHAJIBHI peaJsii.
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ANALYSIS OF INTERNATIONAL STEM-EDUCATION EXPERIENCE
(USING THE EXAMPLE OF AUSTRALIA)

Summary. The article is devoted to STEM-education in Ukraine and abroad. Ukraine's integration into the
world community and the increasing of employment opportunities require to reform the national education
system in accordance with modern social demands. Global trends of development of programming, modeling,
3D-project, designing, etc., require the specialists of a new generation to have complex skills and competencies
simultaneously in science, technology, engineering and mathematics (STEM). It is a major educational trend
of modern times. It is reported about taken steps in this direction in Ukraine, but it is noted that the theo-
retical and practical aspects of the implementation of STEM approach in national educational institutions are
not sufficiently developed. The article emphasizes the need to use the experience of countries with significant
STEM education, monitoring programs, etc., in particular, Australia as one of the international educational
leaders. The article describes the educational documents that define the prospects for the Australian educational
industry: National Education Agreement, Melbourne Declaration, National STEM School Education Strategy,
and National Curriculum. The National Australian Curriculum is analyzed in terms of using STEM-education.
The National Curriculum indicates the priority of science and mathematics, emphasizing the interdisciplinary
nature of the STEM approach. STEM is addressed in the Australian Curriculum through the learning areas
of Science, Technologies, and Mathematics, and through general capabilities, particularly Numeracy, Informa-
tion and Communication Technology (ICT) capability, and Critical and Creative Thinking. As engineering is
addressed across the curriculum through Science, Technologies, and Mathematics and in a dedicated content de-
scription focusing on engineering principles and systems. Australian educational documents and practical experi-
ence, in particular, developed through the study of international experience, can be useful for Ukraine. However,
it is concluded that it is necessary to create a national model of education, taking into account national realities.

Keywords: STEM, science, technology, mathematics, national curriculum.

HOCTaHOBKa npo6aemu. CucremMa oCBITH
B YCbOMY CBITI II€pesKHBA€ KPHU3Y, OCKLIb-
KU HaBYAHHs H [jocl BIIOyBAEThC 3a 3aCTapliuMu
CTAaHJapTaMH 1HyCTPiaJIBHOTO CYCHiIbCTBA, HE3BA-
SKAIOUN HA 3alpOBAIPKEHHS 1HHOBAIIMHUX ITAXO-
B 10 BUKJAAaHHs. HaykoBo-TeXHIUHMI IIporpec,
CTPIMKHI PO3BUTOK TEXHOJIOTLH Ta 1HQOPMAIIMHUX
IOTOKIB BILIMBAKIOTL HA CYCILIBbHI 3aIUTHA H IOTpe-
6u ocobucrocti. OCBITHS raay3b IIPOCTO He BCTUTAE
IIePEOPIEHTYBATHUCA: CTBOPUTH HOBl HABYAJIBHI IIPO-
rpaMu, IIepeBYUTH BUKJIAOAYiB, 3MIHUTH IX MIUC-
JIEHHSI, OCYYAaCHHUTH MAaTeplaIbHO-TeXHIUYHY 0a3y
HaBYAJBHHUX 3akJamiB Toio. B Vkpaiui e nuran-
HA € HaI3BUYANHO KPUTHUHNM.

CBiTOB1 TeH[eHIlI B HAIPSAMKY PO3BUTKY IIPO-
rpaMyBaHHs, MopenoBaHHA, 3D-npoexryBanmHs,
KOHCTPYIOBAHHS TOIIO IOTPEOYIOThH BiJ axiBIiB HO-
BOT'0 IIOKOJIIHHS CKJIAJHIX HABHIOK 1 ROMHeTeHum
OTHOYACHO B TaJIy3l HayKH, TeXHOJIOTI, 1HKeHepii
# maremarturu, Tooro STEM (science, technology,
engineering and mathematics), 1m0 € IIPOBLIHHUM
OCBITHIM TpeHmoM cy4dacHocTl. OcTaHHIM YacoM 0

IepesiKy KJIIUYOBMX aKameMIYHuX objacreil Oysn
BEJIIOUEH] ryMaHITapHl Hayku (Arts) 1 HanpsaM 3Mi-
HuB Ha3By HA STEAM. Excunepru ocBiTH BBA/KaoTh,
110 Y HACTYITHI JECATUIITTS aKTyaJIbHUM HAIIPSM-
KOM y HaBYaHHI Oy e He JIUIle PO3BUTOK HABUYOK, a
1 pOpMyBaHHS PHC XapaKTepy, TAKKUX K KPUTHIHE
1 abcTpaKTHe MUCIIEHHS, BMIHHS [IPAIOBATH B KO-
MaHl, KPeaTHUBHICTD, JIa61JIBHICTB, aIalITUBHICTE.
B ymoBax HemepepBHOI OCBITH, Yy Yac KOJIUA 3HAHHSI
BeCh Yac OHOBJIIOIOTHCH, a 1H(bop1vxama IIBAJIKO 3a-
crapiBae, OyIyTh 3ane6yBaH1 Ha PUHKY IIparl came
(haxisiri Taxoro Tumy. 3HAHHS OYIyTH OIIIHIOBATHCS
3a HAOYyTUMM KOMIIETEHTHOCTSIMHU, PO3POOJIEHUMU
IPOEKTAMH TOIIO. AKTYaJIbHICTh HpO6JI€‘MI/I 00yMOB-
JII0€ TI0Tpe0y B HABYAJIBHUX 3aKJIaJaX MAMOyTHRO-
ro, B axkux o0'eqHani STEM-maykm 1 rymaHiTapHe
suanusa (STEAM). Bukopucranus MIiKHAPOIHOTO
nmocsimy STEM-ocBiTu nys pedpopMyBaHHS yEpaiH-
CBbKOI OCBITHBOI T'ajIy3l € He00X1JHOI0 YMOBOIO YCITIIII-
HOro i1 3a1ACHeHHS.

Amnasis ocraHHix gociigikeHb 1 myOmikarin.
Hespasxaroun Ha Te, 110 Tepmin «STEM» cras 3Buu-
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HUM B OCBITHIX KOJIaX, MO0 BU3HAYEHHS 3aJIKIIA-
erbcsa mpenmerom obrosopeHHsi (Brown, Reardon,
& Merrill, Gerlach, Kelley, Tsupros, Kohler &
Hallinen). Ipuurunun STEM (STEAM)- ocBitu 110-
YaJIi aKTHBHO 3aIIPOBaPKyBATHUCSA B 0araThbox Kpa-
imax cBiry, mounHatoun 3 2000-x pokie, mpobiemu
¥ TePCIIeKTUBH IIHOT0 HAIPSIMKY OCBITH JIOCIIIIKY-
BaJIM 3aKOPIOHHI Ta BiTum3HsAHI BueHl (Breiner,
Coppola, Harrison, Harkness, Johnson, Koehler,
Bybee, Langdon, Marginson, Tytler, Freeman,
Roberts, Means, Rachael, T. Aunpymenxo, O. Bap-
Ha, C. Bymira, C. Bpesyc, B. Bennuxko, C. I'anara,
C. N'anmpuenxo, JI. I'mo6a, K. I'ynaes, B. Kamummug,
E. Kmmosa, O. Komosa, O. Kopmyraosa, O. Jlico-
Buii, JI. Hikosreuko, O. Ilatpureesa, B. IIpuxoguiox,
M. Pubanxo, I. Coinyxima, O. Ctpukak Ta 1HII).

B Vkpaimi gma mpocyBaHHS CyYacHUX —ITIJIXO-
JIIB y TaJIy3i OCBITH 0yJI0 CTBOpeHO [HCTHUTYT Momep-
Hi3alfi 3micTy ocBiTH. ByB OpraHizoBaHUI IIPOEKT
«STEM: mpodecii maitdoyranoro». Cucrema 3akpi-
IUIeHAa Ha PIBHI 3aKOHO/IABCTBA YRpa'l'HI/I 30KpeMa
Incruryrom MonepHizamii 3MicTy OCBITH PO3pobite-
HO «MerouuHl pexoMeHALll MO0 BIPOBAKEHHS
STEM-ocBiT; y 3araJIbHOOCBITHIX TA MO3AIMTKLIBHIX
HaBYAJIBHHUX 3akjagax Ykpainm ma 2017/2018 Ha-
BYAJILHUHN puc» BHpOBamReHHﬂ STEM-ocBiTu 3/miii-
CHIOETBCS BIIIOBIIHO JI0 OCBITHIX 3aKOHIB YKpaiHu
ta Harasy MinicTepcTBa ocBiTH 1 HAyKH YEKpaTHU Bif
17.05.2017 Ne 708 «IIpo mpoBemeHHS JOCTITHO-eKCIIe-
PUMEHTAJIBHOI POOOTH BCEYKPAITHCHKOIO PIBHS 3a Te-
Moo «HaykoBo-MeTomuuH1 3aca iy CTBOPEHHS Ta DY HK-
I[IOHyBaHHsA BeeyKpalHCBKOr0 HAYKOBO-METOSUIHOIO
pipryasiboro STEM-merrpy (BHMB STEM-11emTp)
Ha 2017-2021 poxm» Ta maHy 3axomis MimicrepcTa
OCBITH 1 HAyKH YKpainu moa0 possutky STEM-ocsiTr
B YKpaiul Ha 2019-2022 poxu Tomo [10].

Bupginenns HeBupimeHux panHime JacTuH
3arajibHOl mpobsemu. Hespaskaroum Ha yBa-
Iy BYEHHX [0 1'Ip06JIeMI/I 3aIpOBAIIMKEHH STEM-
nmxoay B OCBITi, TEOPETHYHI Ta MPAKTHYHI ACIIEK-
TH HOro 3aIlpoBa/KeHHSI B HABYAJIBHUX 3aKJIaTax
YxpalHu e HeJOCTATHEBO p03p06HeHI/IMI/I a amaJns
1 BUKOPHCTAHHs JOCBIY KpalH-JIJepiB y Tasysl
OCBITH € HATaJbHOK HeOOXITHICTIO.

Meta crarri. Meroro Harmoi craTTi € IpoaHasTi-
3yBatu Bukopucranusa STEM-migxomy B ocBiTi, 30-
KpeMa Ha IIPHUKJIaIl aBCTPAIHACHKOI CHCTEMU OCBITH.

Buknang ocHoBHOro marepiaiy mocaimskeH-
us1. Yepes rimodaabHy aBTOMATH3AIII0 Maliie BCIX
chep smurTemisasHocT oguan STEM-coeriamicru
€ HaMWOLIbIN 3aTpeOyBaHMMN HA PHHKY IIpain i,
TAKMM YHWHOM, Il HAIPSIMOK YBAMKAIOTh OIHUM
3 HAHUTEePCIIeKTUBHIIINX.

«STEM (S - science, T' — technology, E —
engineering, M — mathematics). Axporim STEM
VOKMBAETHCA [JI TIO3HAYEHHS IIOIMYJISIPHOIO HAa-
OPAMKY B OCBIiTI, III0 OXOILITIOE TTPUPOSHUYI HAYKU
(Science), Texuosorii (Technology), TexHiuHy TBOP-
qicth (Engineering) ta marematury (Mathematics).
Ile HaApsAMOK B OCBITI IIPH SIKOMY B HABYAJBLHUX
IporpaMax IOCHJIIOETHCS IIPUPOIHUYO-HAYKOBUM
KOMIIOHEHT Ta 1HHOBAIIIH] TeXHOJIOTI.

STEM-ocBiTa — I1e HU3KAa YU HOCJII,HOBHICTB RprlB
abo IporpamM HaBYaHHS, KA TOTYe YIHIB /0 YCIIIIHO-
T'O HPaIEeBJIANITYBAHHS, J0 OCBITH IICJIA IITKOJIH a00
JIJISI TOT'O ¥ 1HITIOr0, BUMATAE pi3HI/IX 1 GLITBII TEXHIYHO
CKJIQTHUX HABUYOK, 30KpeMa 13 3aCTOCYBaHHAM Ma-
TeMATUYHNUX 3HAHD 1 HAYKOBUX MOHATH» [10].
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STEM-miaxig 3HAYHO MOMIUPEHUH Y TEXHOJIOTTY-
HO po3BmHeHWX kpainax csity: CIIHA, @imsrsmmii,
Agcrpami, Bemumrobpuramii, Kamami, Typeuuwnmi,
Kurai tomo. Cuemjanbsuo mias migrpuMmen STEM-
HATIPSMEKIB CTBOPOIOTHCSA DOH/IH, BUILISIOTHCS JIep-
SKABHI KOIITH, 4 TAKOX BIIKPUBAIOTHCA IEPsKaBHI
Ta IpUBaTHI IeHTpHu HaBuYaHHA 31 STEM.

I';mobGaspHl mpobisieMu, Takl AK 3MiHA KJIIMATY,
epeHacesJIeHHsI, BUYEPIIYBAHHS IIPUPOIHUX PECyp-
CiB, CLIBCHKOIOCIIOZAPChKE BHPOOHMIITBO, OXOPOHA
370POB'sI, 3HMIKEHHS €HEePreTUYHUX Ta BOJHUX 34-
AaclB TOIIO CTABJISITH BCe OLIBIN BUKJIUKHU TIEpPe.
HAYKOI Ta BHMAraloTh MIKHAPOIHOIO IIIIXOMY IO
BUPIIIEHH X TUTaHb. Hayka poarasgaerses sk
HOTYSKHHUM CIOCI0 MHCJIEHHS ¥ PO3YMIHHS OCHOBU
mux mpobisieMm. 3okpema, ocsita STEM e Bamansum
eJIeMeHTOM TJI00aJIbHOI peakIiii 10 3MIHU KJIIMATy
260 OyIb-AKUX 1HIITUX TEeXHOJIOTIYHUX IIPO0JIEM, 110
CTOATH Tepen JoacTBoM. IIpoTe umciaeHH HOCITIA-
JKEHHs IIOKA3yI0Th 3HIMKEHHs PIBHS 1HTepecy [0
STEM suans Ta MOTHBAIIII 10 HAYKOBOI'O IT3HAHHSI
B po3BHHeHUX 3aximHmx kpainax(Ali and Shubra,
Elias) 1 s3pocTranus Takoro piBHA B KpalHax, IO po3-
BUBAIOTHCS, Y€Pe3 PO3YyMIHHS 3POCTAHHSA KOHKYPEH-
il Ha cBiToBOMY pUHKY mparri (Ykpaina, Pocis, Ka-
3axcraH Ta imrmmi) [1; 5].

VY BigmoBigs Ha I100aJbHI BUKJIHKKA PI3HI Kpa-
THM Po3pOo0JIAITh HABYAIBHI IPOTPAMH, IO CIIPH-
SITOTH  OCOOMCTICHO-OPIEHTOBAHOMY HABUYAHHIO, 3a-
CTOCOBYIOTH 34aCHOBAHI Ha pe3yJabTaTax OCBITHI
HpaKTHUKXA Ta OpoOJIeMH]l Iiaxomyu HaBuyaHHS [9)].
Posmmputn macirrabu po3ymiHHSA IIPOIIECIB, IO
BLAOYBAIOTBCS B OCBITI, 30KpeMa THX, CTOCYIOTBCS
KaJIpOBOTO IIOTEHIaly OCBITH, IIOBUHHI IIHPOKO-
MacirrabHl MisKHapogHi gocmimkenus. [1in erimoro
OECD Organization of Economic Cooperation and
Development (OECP Opranisaiis eKoOHOMIYHOIO
cnpro61THHuTBa Ta PO3BUTKY) IIPOBOJISITHCSA MIsKHA-
POJTHI TOCTIPKEHHSs BUKJIAIAITBKOTO KOPIIYCYy 3 IH-
Taub Bukgaganusa i maBuanus TALIS (Teaching
and Learning International Survey), mo e macim-
TabHUM 1 ABTOPUTETHUM MIKHAPOSHUM IIOPIBHAIb-
HUM JJOCJII?KEeHHIM OCBITHBOTO CEPeJOBHINA, YMOB
HpodeciitHOl AiATHHOCTI Ta PO3BUTKY BHKJIATATIB.

Hocmimxenua TALIS mpoBommioca IIMKIIIYHO
B 2008, 2013, 2018 porax. Bcworo B mocmimskeHH1
Opasu yuacth 45 kpain (y 2008 porni — 24).

Knrouosl acmexkTr BHEIAZaAIbKol poOOTH, K1
poarisimae TALIS:

— «mopTpeT» BUKJAAYA,
B ¥ioro pobori;

— IpaKTUKA BUKJIAJAHHS, YCTAHOBKU 1 IEpeKo-
HAHHS BUKJIAIA4a;

— AKICTH KePIBHUIITBA;

— OIllHKA po00TH BUKJIAZAYIB 1 3BOPOTHUMA
3B’SI30K, SIKUM BOHU OTPUMYIOTH, OPMHU BHHATOPO-
iU 3a AKICHY PO0OTY;

— IpoeCciiHUM POIBUTOK BUKJIATAYIE.

TALIS Hamam mepiiry MiKHAPOIHY IIOPIBHAILHY
XapPaKTEePUCTUKY IIPAKTHYHOI TIAIBHOCTI BUKJIAIaYiB
1 QIANLIN BUCHOBKY, IO B IIIBHIYHO-3axigHii €Bporri,
Cranmuuasii, Ascrpasii tTa Kopel Buriramgaul GiabImn
CXMJIHHI POSTJISIATH CTYIEHTIB SK aKTUBHUX yIaCHH-
KIB TIPOIECY OTPUMAHHS 3HAHbB, HIYK 0AYNTH TOJIOBHY
poOJIh BHUKJIATAYA SK JKepesia mepefadi iHgopmarni
Ta JeMOHCTPAII «IPABUILHOIO» PillleHH [8].

VkpaiHa He € yJ4aCHUKOM MOHITOPUHTY, IIPOTE
Ha 3acamax 1 3 go3sosry OECP Vkpaimcbka acorri-
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amia gocmiguukis ocsitu (UERA) sasepmmna Bee-
YEpalHChbKEe MOHITOPHUHIOBE OIUTYBAHHS JUPEKTOPIB
Ta BYWTEJIB 3arajIbHOOCBITHIX HABYAJIBHUX 3aKJIa-
IIB MO0 BUKJIAJAHHS TA HABYAHHS 3 BUKOPHUCTAH-
HAM MIXHapoaHoro iHcrpymenrtapio TALLS [11].

Ax 6aummo, YEpaina He CTOITH OCTOPOHB CBITO-
BHX OCBITHIX TeHmeHI. OTxe, HEOOXITHUM € BUKO-
PHUCTAHHS JOCBIIY KpaiH, AKl MAIOTh CyTTEB] HAIpa-
mioBauHA y cdepi STEM-ciTu, MOHiTOpI/IHI‘OBI/IX
IIPOrpaM TOIIO, 30KpeMa ABCTpaJIII K OfiHIEL 3 Kpa-
iH-J1i/1epiB MIKHAPOZIHOI OCBITHBOI raIysi.

PedopmyBanus aBcTpasificbKoi OCBITH JOCITII-
skyBasu BueHi O. Boumapuyx, JI. Tony6, C. Koper-
roBa, A. Copyesa, I'. Cirozanchka.

ABcTpaJnia Mae 3HAYHUHN OCBITHIH IIOTEHINAJ 3a-
BISKH 3alIPOBAKEHNM pedopMaM, MTOKJIUKAHNUM
CTBOPUTH YMOBH JJIsI PO3BUTKY ¥ caMmopeaJsisarfii
0cOOMCTOCT], JOCATHEHHSI YCHIITHOTO Kap epHOTo
3pOCTaHHSA W T00po0yTY aBCTPANHACHKUX I'POMAISH
3apaju IpOIBITAHHSA Kpainu [3; 4; 6].

3HaUYHUMU € KPOKH II0JI0 HOKPAIIeHHS OCBITH,
10 3aIIPOBA/KeH] 1i ypsIoM 3817 YCIIITHOTO Ma-
OyTHBOTO MOJIOAUX ABCTPAJIHINB: manucanus Ha-
l0HaJIBHOI ocBiTHBOI yroxu (National Education
Agreement (NEA) y 2008 porri denepanbHUM ypsi-
moM ABCTpauii Ta ypsgaMu IITATIB 1 MATePHKOBAX
TEPUTOPLH, 10 BU3HAYAE IEPCIEKTHBU DPO3BUTKY
OCBITHBOI ranysl

— mnputiaarta  MeabOypHcbKOl  mgexJsapartii
(Melbourne Declaration, 2008) mromo pedopmyBaH-
HSI CHCTEMH OCBITH;

— pospobiiernns HalrloHaapHOro aBcTpasIiichbKo-
ro kypuryaymy (National Curriculum);

— CTBOpPEeHHA ABCTpPaiHCBKOr0  yIpPaBJIiH-
Hs y CIIpaBax HAITIOHAJIBHOTO KYPHUKYJIYMY, OIli-
HioBaHHA Ta 3BiTHOCTI (Australian Curriculum,
Assessment and Reporting Authority (ACARA).

B ocBiTHIX mOKyMeHTax 3asHavaeTbCsd, IO 3HA-
uusa STEM 1 posymue ix 3acTOCyBaHHS CHPUATHIME
moOymoBl cuybHOI ABcTpastii 3 KOHKYPEHTOCIIPO-
MOKHOI0O €KOHOMIKOI0. A TaKOXK, 10 ocBiTa STEM
€ HaUlOHAJIBHUM IIPIOPUTETOM 1 TICHO IIOB’I3aHA
3 mpoaykTuBHICTIO ABcTpasii Ta i €eKOHOMIYHUM
Io6pobyToM, Mae IeHTpaJbHe 3HAYEeHHS IS BCe-
01YHOI OCBITH Ta CIPUSTUME YCITIIITHOMY IIpalieBja-
mITyBauumwo [2; 7].

Hairionanpua crpareris milrsHol ocBit STEM
(National STEM School Education Strategy (2015)
BU3HAYAE IT'SITH HATIPSAMKIB T1SJIEHOCTI:

1. ynockouasients masuuok STEM, 36iabmrents
MOTHBAII] CTYIEHTIB;

2. MIOBUIIEHHA
Ta AKOCTI BUKJIATAHHST;

3. marpuMkKa OcCBITHIX Mo:xuBocreit STEM
y HaBYAJIBHUX 3aKJIa1aX;

4. crpusaHHS eQEeKTUBHOMY IIAPTHEPCTBY 3 BH-
UMY HABYAJILHUMU 3aKJIa0aMu, 613HeCOM Ta IIpo-
MHCJIOBICTIO;

5. CTBOpEHHSI TIOTY:KHOI
6asu [2].

STEM ocsita mpencrasiiesa B HatrionamsHoMy aB-
crpasitickkomy Kypurysaymi (National Curriculum)
He JIMIlle HABYAJIBHUMH HATPIMKAMU HAYKH, TEX-
HOJIOTIH 1 MATeMAaTHKH, 4 TAKOXK 3a0e3IIeUueHHAM 34-
TaJIbHUX MOMKJIMBOCTEM, 30KpeMa, MOKJIMBOCTEHN JTJIsT
o0umCIIeHb, 1HQOPMAIMHUX Ta KOMYHIKAINIMHIX
TEXHOJIOTIH, & TAKOK KPUTHYHOTO 1 TBOPUOTO MHUC-
nenns. Texmiuna TBopuicts (Engineering) mpencras-
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JleHa B yChOMY HABYAJBLHOMY ILIAHI Uepe3 HAYKY,
1T PoBI TEXHOJIOTIT Ta MaTeMaTHUKy. BoHa dacro 3a-
Oesmeuye KoHTeKCT HaBdauHsa STEM.

YV HamioHaJbHOMY KYPHKYJIYMl 3a3HAYAETHCHA
IPIOPUTETHICTDh HAYKHU 1 MaTeMaTuru [2].

ITpoexr ACARA Connections mokJInKaHUM T0CITI-
OUTH MUKIUCIMILIIHAPHUN IMAX1T 10 BUKJIATAHHSI
mucruintig STEM. V cmiBmpaii 3 ABcrpamichKom0
Acomiarmiero BurnanauiB matematukn ACARA min-
TpuMaJsia 13 MK 3 yclel Kpaiuu s po3poOKH 1H-
TerpoBanux mpoekTie STEM Ha peanpHHX 3acagax
3 ypaxyBaHHAM HAIPAMKIB 3 MaTeMaTHKH, HAYKH
1 rexHosoriit. BescymuiBHUM € MbxancHUILTIHAD-
Hui xapakrep STEM y mux mpoerrax. Xoda HJOCII-
JKyBaBCS MEBHUN HANPSIMOK HABYAJIBHOTO ILIAHY
STEM (mayka, TeXHOJIOTII, MATEMAaTHUKA), BAMKIIHIBO
BLI3HAYHUTH, 110 HABMYKHA YaCTO POSBUBAJIACA y BCIX
TPBOX, OCKLJIBKH 1HKEHEPHO-TeXHIUHI ITUTAHHS PO3-
TJISITAJTUCS B paMKaxX HABYAJIBHUX IIPOTpPaM depes
HAYKY, TEXHOJIOTIl Ta MAaTeMATHUKY, a TAKOM y CIIe-
MUPIYHOMY OIHCl 3MICTY, IO 30CepeKyBaBCsS Ha
IHMKeHePHNX MPUHIUIAX 1 cucTeMax [2].

VYV HaIOHAJBHOMY KYPHKYJIYMl 3a3HAYEHO, III0
HAyKa Mae TPU B3a€MOIIOB SI3aHI HAIPSIMKH: PO3Y-
MIHHS HAYKH, JOCTIIHUIIPK] HABUYKY T4 BUBYEHHS
HAYKU K JISJIBHOCTI JIOOUHU. Y CYKYIIHOCTI TPH
HATIPAMKM HABYAJHHOTO IJIAHY 320e3IeYyIoTh CTY-
IeHTaM PO3yMIiHHS, 3HAHHS TA HABUYKH, 3aBIIKKA
SKMM BOHHW MOKYTh PO3BHUBATH HAYKOBHUM IIOTJIST
Ha cBiT. CTyZeHTaM IPONOHYETBCS BUBIUTH HAYKY,
Il OHATTS, IPUPOAY T BUKOPUCTAHHS Yepe3 IITKO
OITMCAHI IM3HABAIbHI IIPOIIECH.

Posyminna nayrku (haykose niznarms). Posymin-
HA HAyKH € 0e3yMOBHHM, KOJIM JIIOJWHA BUOHpAae
71 iHTeI‘pye BIOIIOBITHI HayROBi SHAHHS JJIs TOsIC-
HEeHHS 1 IIPOTHO3YBAHHS ABHIIL 1.3aCTOCOBYE 1Tl 3HAH-
Ha /1o HOoBUX curyauiit. Haykose sHaHHs BigHO-
CUTBCS JI0 (PaKTIB, KOHIIEIIIIH, IPUHITAIIB, 3aKOHIB,
Teopliil 1 Mojesiel, ikl OyJIM BCTAHOBJIEH] BUCHUMU
3 mHOM vacy. lleit HanpsMok 3abesmevuye 3MicT,
3a JIOIIOMOT'OI0 SKOI'0 KJIIOYOBI 1€l HayKH 1 HABHYKHI
PO3pPOBJISIIOTECST B KOHTEKCTI, 1110 € 3p03yMiJII/IM it ts
THX, XTO HABYAETHCS. Hal‘IpHMOR PO3yMIHHSI HAYKHU
BRJIIOYAE YOTHUPH IIIATPYIH: 0i0JIoriio (pOo3yMIHHS
SKUBUX ICTOT) (blamcy (poayMlHHﬂ OPUPOOU CHJI
1 pyXy, MaTepli 1 eHeprii), XimMii0 (PO3yMIHHS CKIALY
Ta peaxiiil XIMIYHUX PEYOBUH), HAYKH 1IPO 3eMIII0
Ta BCECBIT (IIOB’3aHI 3 AUHAMIYHOI CTPYKTYPOIO
Bemuti Ta il miciieM y KocMoci). 3MICT KOKHOI 3aJie-
SKUTD BII piBHSA (POKY HABYAHHS).

Busuennsa nayku ak oisnvrocmi ioounu. Yepes
HAYKY JIIOAN IPATHYTH MOKPAIIUTH CBOE PO3YMIHHS
HaBKOJIMIIHBOTO cBiTy. Hayka mependadae mo0ymo-
By TOSICHEHBb Ha OCHOBI mokasiB. Haykori smanms
MOKYTH OyTH 3MIHEH1, KOJIH 3 SIBJIAIOTHCSA HOBI1 JI0-
kasu. Hayka BILIMBae Ha CyCHIIBCTBO 3aBOSKH TIO-
CTAHOBIII COIIAJIbHO-eTHYHNX IUTAHb TA PEeaKIi Ha
HHUX, B CBOIO YepPTry HOTPeOH Ta MPIOPUTETH CYCIIiIb-
CTBA BILIMBAIOTH HA HAYKOBI JociiakenHs. Haykxosi
IOCHIMKEeHHS — I 3aX0JH, B AKUX IIePEeBIPAITHCS
17el, IPOrHo3n abo rilloTe3n 1 BUCHOBKH 34 IIPo0JIe-
MOIO. ,Z[ocnimfceHHﬁ MOKYTDH BEJIIOUATH LY HUSKY
3aX0[liB, 30KpeMa eKCIIepUMEeHTAJIbHe TeCTyBaHHI,
pOSMHJ_leHHH Ta BUKOPUCTAHHA Kepes iHdopMa-
1ii, IPOBe/IeHHsT ONUTYBaHb, MOJeIoBaHHA. Bubip
minxony Oyfe saJie:aTH BN KOHTEKCTY (Hayka sk
JII0JICbKA TISIBHICTD) 1 IpeaMeTa JOCTiReHHS (Po-
3yMIHHS HAYKH).
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Busuennsa nayku s )_IiHJIBHOCTi JIOOWHA BU3HA-
Yae POSBUTOK HAYKH 5K YHIKQJIBHUI CII0CL6 IMi3HAH-
Hsl 1 JISUJIBHOCTI, & TAKOXK IIIKPECIIIoE BAXKJIMBICTD
HAYKHA B CYYACHOMY IPUMHATTI PillleHb 1 BUPIIIeH-
Hi mpobsiem. 3a3HAYAETHCS, IO ITIJT YaC TPUNHATTS
pillleHb PO HAYKOBY IPAKTHKY Ta il 3aCTOCYBaHHS
MIOBUHHI OyTH BpaxoBaHl €THUYHI Ta COIAJbHI Ha-
CJIIIKH. HayRa SAK JIONCHhKA ,t[iﬂJILHiCTb BHUBYAETHCS
B IBOX IILAPO3AILIAX: 1) CYTHICTD Ta PO3BUTOK HAYKH
(po3BUBaE PO3YMIHHS YHIKAJIBHOI CyTHOCTI HAyKH
1 HAYKOBUX 3HAHB); 2) BUKOPUCTAHHS # BIUIUB Ha-
yEH (OCTIIKYE, K HayKOBe 3HAHHS 1 1I0T0 3aCTOCy-
BAHHS BILJIMBAE HA JKUTTS JIIOMIEH, IXHIO0 po0OTY 1 IK
CYCIILIIBCTBO BILIMBAaE HA HAYKY) [2].

Jlocnionuupki nasuurku. IlepembauaroTb BUSB-
JIeHHS 1 IOCTAHOBKY IHUTAHB; IUIAHYBaHHSA, IIPO-
BeJleHHsI Ta OOrOBOPEHHs [OCJLIKEHB; 00pOOKy,
aHal3 Ta TIyMadeHHS NOKA3iB 1 MOBLJOMJICHHS
pesyapraTiB. lleff HAIPSIMOK CTOCYETHCS OITIHKHU
IpeTeH3ld, BUBYEHHS 1Jel, BHpPIIIeHHS MIpobJieM,
OTpPUMAaHHS Z[OCTOBipHI/IX BUCHOBKIB Ta PO3POOKU
apryMeHTIB Ha OCHOBI JokasiB. HaBuukwm, 1mo pos-
BUBAIOTHCSI CTYIEeHTAMH, MA0Th 1M 1HCTPYMEHTH,
HeoOXITHI JJIs JOCATHEHHS OLIBII IIMOGOKOT0 po3y-
MIHHSI HAYKOBUX KOHIIEIIii [2].

Cnucoxk jriteparypu:
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3arasioM, HAIlOHAJbHUM HABUYAJBHHAN ILJIaH
HaJaB BUKJIaavaM, 0aTbKaM, YUYHAM Ta rpOMaz[i
YiTKEe PO3YMIHHS TOTO, 1110 YUHI (CTYAeHTH) ITOBUHHL
BYHTH, HE3QJIEHKHO BLJ] TOTO, /le BOHH sKUBYTb 1 AKUH
HABYAJILHUHY 3aKJIaJ] BOHY BiABiayoTh. Haronass-
HUM HABYAJIBHUH IJIaH OyB 3aIlpOBaKEHUM IJIs
MHOJIIIIIIIEHHS AKOCTI, CIIPABEIJIMBOCTI TA IIPO30POCTL
cuctemu ocBita B ABcrpasii. A mpoext STEM mig-
KPECJINB CHUJIBHI Ta IPHUPOIHI 3B’SI3KHM MK HAYKOIO,
MATeMAaTHUKOIO Ta TeXHOJIOTISIMHU.

BucHoBKHM 3 JaHOrO0 JOCIIIKEeHHS 1 IIepCIeK-
TUBH. lHTerpailiss YKpalHu y CBITOBE CITIBTOBAPH-
CTEO, PO3IIMPEHHST MOKIMBOCTEH /IS IIPAIIeBIAIITY-
BaHHsI OTPeOyIOTh BiJl BITYMU3HSHOI CHCTEMH OCBITH
pedopMyBaHHS BIAMIOBIIHO 10 CYYACHUX BHUMOT COITI-
yMy 13 3aJIy4eHHSIM TIO3UTHUBHOTO CBITOBOTO JOCBIIY
# mpoBigHuX ocBiTHIX TeHmenmii (STEM). Joxkymen-
TH Ta IIPAKTHYHI HAIpaIoBaHHa ABcrpaJii B cdepi
OCBITH, PO3pO00JIeH] 3aBIAKH BUBYEHHIO MIKHAPOI-
HOTO JJOCBIZTY 30KpeMa, MOKYTb OyTH KOPUCHUMU JJIS
Vrkpaiuwn. Ilpore, HeoOX1mHE CTBOPEHHS CBOEL BJIACHOI
MOMEJI OCBITHM, BPAXOBYIOUM HAITIOHAJBHI peaJi.
TlepcrieKTMBHAM € TIOIAITBIIIA PO3POOKA TEOPETUIHIX
1 IpaKTUYHUX aciiekTiB Bukopucranus STEM-ocsiTu,
30KpeMa ¥ aHAaJN3 MIXKHAPOIHOI'O JOCBIIY.

1. Ali, A., & Shubra, C. (2010). Efforts to reverse the trend of enrolment decline in computer science programs:
Issues in informing science and information. Technology, 7, 209-224.

2. Australian Curriculum, Assessment

and

Reporting Authority (2016). Science.

URL: http://www.australiancurriculum.edu.au/science/curriculum/

3. Coppola Brian P. Advancing STEM teaching and learning with research teams / New Directions for Teaching and
Learning . — Volume 2009, Issue 117, pages 33—44, Spring 2009. URL: http://onlinelibrary.wiley.com/doi/10.1002/t1.342

4. Elaine J. Hom. What is STEM Education. URL: https://www.livescience.com/43296-what-is-stem-education.html

5. Elias, C. (2009). The decline of natural sciences: Confronting diminishing interest, fewer scientists and poorer
working conditions in western countries. A comparative analysis between Spain and the United Kingdom. Papers:
Revista de Sociologia, 93, 69-79.

6. Rachael R. Baiduc, Robert A. Linsenmeier, Nancy Ruggeri, Mentored Discussions of Teaching: An Introductory
Teaching Development Program for Future STEM Faculty, Innovative Higher Education, 2016, 41, 3, 237.

7. Science, Technology, Engineering and Mathematics: Australia’ Future paper; Office of the Chief Scientist, 2014, page 5.

8. TALIS — The OECD Teaching and Learning International Survey. URL: http://www.oecd.org/education/talis/

9. YouthLearn Initiative (US). A guide to inquiry-based learning. [online]. Agora; v. 44, n. 1, p. 4-11; 2009.
URL: http://search.informit.com.au

10. ImcturyT Mmomepwuisaiii amicty ocsitu. STEM ocsira. Kuis, 2019. URL: https://imzo.gov.ua/stem-osvita

11. Beeykpaiucbke onmuTyBaHHS ceperl JUPEeKTopiB Ta BuuTemB 3a metoaosoriero TALIS. Kuig, 2019. URL: http://uera.org.ua/

References:

1. Ali, A., & Shubra, C. (2010). Efforts to reverse the trend of enrolment decline in computer science programs:
Issues in informing science and information. Technology, 7, 209-224.

2. Australian Curriculum, Assessment and Reporting Authority (2016). Science.
URL: http://www.australiancurriculum.edu.au/science/curriculum/

3. Coppola Brian P. Advancing STEM teaching and learning with research teams / New Directions for Teaching and
Learning . — Volume 2009, Issue 117, pages 33—44, Spring 2009. URL: http://onlinelibrary.wiley.com/doi/10.1002/t1.342

4. Elaine J. Hom. What is STEM Education. URL: https://www.livescience.com/43296-what-is-stem-education.html

5. Elias, C. (2009). The decline of natural sciences: Confronting diminishing interest, fewer scientists and poorer
working conditions in western countries. A comparative analysis between Spain and the United Kingdom. Papers:
Revista de Sociologia, 93, 69-79.

6. Rachael R. Baiduc, Robert A. Linsenmeier, Nancy Ruggeri, Mentored Discussions of Teaching: An Introductory
Teaching Development Program for Future STEM Faculty, Innovative Higher Education, 2016, 41, 3, 237.

7. Science, Technology, Engineering and Mathematics: Australia’ Future paper; Office of the Chief Scientist, 2014, page 5.

8. TALIS — The OECD Teaching and Learning International Survey. URL: http://www.oecd.org/education/talis/

9. YouthLearn Initiative (US). A guide to inquiry-based learning. [online]. Agora; v. 44, n. 1, p. 4-11; 2009.
URL: http://search.informit.com.au

10. STEM osvita [STEM education]. Kyiv, 2019. URL: https://imzo.gov.ua/stem-osvita

11. Vseukrainske opytuvannia sered dyrektoriv ta vchyteliv za metodolohiieiu TALIS [All-Ukrainian survey among

directors and teachers on TALIS methodology]. Kyiv, 2019. URL: http://uera.org.ua/





