Jlecss IETPEHKO

Joxmop neoazoziunux nayx, npogecop

KagheOpu 3azanvroi nedazoeiku ma
aHopazoziKu
Ilonmascbroeo HayionanbHo2o nedazociunozo
ynieepcumemy imeni B.I. Koponenxa

Ilonmasa, Yrpaina

https://orcid.org/0000-0002-7602-8005

STEM-IHHOBAIIIf OCBITHbOI T'AJTIY3I:
IHBECTHIIISI BMAMBYTHE YKPATHA

Iurerpariiss iHHOBaNIAHUX OCBITHIX TexHousorii, a6o STEM-TexHomnoriii — 1e He MpPOoCTO
TEHJIeHILis, a pyHIaMeHTalIbHA EBOJIIOLISI CIIOCO0IB MOMIUPEHHS Ta 3aCBOEHHS 3HAHb.

INenaroriyna iHHOBaTHKA — PO3JILI IIEAATOTIKH, B IKOMY BUBUA€THCS IIPUPOAA, 3aKOHOMIPHOCTI
BHHHMKHEHHS Ta PO3BHUTKY IEAAarOTiYHMX IHHOBAIIIH MIOI0 CY0'€KTIB OCBITH, a TAKOXK 3a0€31euy€eThCst
3B'SI30K M€JIaroriyHUX TPAAULIHN i3 TPOSKTYBaHHAM MaiiOyTHBHOT OCBITH.

IHHOBawiifHA OCBiTa — L€ OCBITa, WO peaji3ye HaiicydacHINI OCBITHI TEXHOJIOTii, sKa
MOXOAUTH Bijl 3HAKOBOI mapaanrMu 10 (GopMyBaHHS HaBHUOK Ta KommereHuid XXI cromitrs, Ha
OCHOBI MIX-1 TPAHCIUCLMIUTIHAPHOTO MiIX0/iB, CHIPsIMOBaHa Ha GOpMyBaHHS OCOOMCTOCTI AUTHHHU B
yYMOBax pi3HOMaHIiTHOCTI BUIIB Ta GopM 11 misuibHOCTI. BoHa nepenbavae po3mmpene BUKOPUCTAHHS
HU(POBUX IHCTPYMEHTIB Ta pecypciB. Lle 0CHOBHI TpeHIM Cy4acHOI OCBITH.

Mu roBopuMo 1Ipo iHHOBaLiiHY ocBiTy. Te, 10 BYOpa Ha3UBaJIN IHHOBALIHUM, ChOTOZIHI BXKe
MOke OyTH TpaMIifHAM Yd HaBiTh 3actapiiuM. B OCHOBy crparterii 3akiajeHO HaicydacHiIi
TeHIEHLIl y CBITOBill OCBiTi, Haiyacrilie BOHM (OPMYIOTbCS He B KaOiHeTaXx BUECHHMX, a Y
MOBCSKICHHIH PAaKTHI IEAaroris.

CpOroziHi IMTHHA TOTOBA MOYYTH AOPOCIOr0, BOHA TOTOBA MPUCIYXaTHCS, aJle TIIbKU B TOMY
BUIAJKY, SKIIO Oyne rmoOymoBaHa CHCTeMa BiJHOCHH Ha OCHOBI JIOBipM Ta po3ymiHHA. Lle myxe
cepiio3He 3aBIaHHs MIONO IiArOTOBKH IIE€Aarora, po3poOKH BiIOBIIHMX OCBITHIX TEXHOJOTIH.
Tlenarorika criBpoOITHHUIITBA — 1€ KOJIM BYNTEIb BUCTYIIAE y POJIi MAPTHEPA B OCBITHROMY HPOLEC,
SIKOMY JIOBIpSI€, SIKOTO CIIyXalOThCSL HE TOMY, LIO BiH Ma€ TOpJAE iM'st «BIMTENbY, a TOMY IO BiH €
peanbHUM aBTOPUTETOM IS AiTeH, IKOMY BOHH BIPSTh.

InHOBaIifiHA MisSUIBHICT — 1€ KOMIUIEKC 3aXOJiB, IO BXXHBAIOTHCSA IMIOAO0 3a0e3IeUeHHS
IHHOBAIIHOTO TPOLIECY Ha TOMY YH iHIIOMY piBHI OCBITH, a Takox cam mpouec. /o OCHOBHHX
(hyHKIiH 1HHOBAIIWHOI IisUTBHOCTI BiTHOCUMO 3MiHM KOMIIOHEHTIB MEJarori4vHoro MmpoLecy: Iine,
3MICTy OCBITH, ()OPM, METOIIB, TEXHOJIOT1H, 3aCO0iB HABYAHHS, CUCTEMH YIPABIIHHS TOLIO.

VY coepi ocsithix STEM-TexHojOrii mepexin Bi TpaguuiiHUX 3aco0iB HABYAHHS [0
YCHILIHUX IHTEPaKTHUBHUX IIaTGOPM NEMOHCTpPYe 3HauHMII mporpec y nexparoriui. Llei mporpec
BIIZI3EPKAIIOE TEH/ICHIIO 10 IMMEPCUBHOIO HABYAHHS, 1[0 BiJMOBIAE PI3HUM CTHIISIM HABYAHHS Ta
crpusie OinpiIoMy 3anydenHio yuHiB 10 STEM-texnosoriit:

1. Bukopucranns nomxu. KiacHi 101k, THIIOBUI CHMBOJ TPAaAULIHHOI OCBITH, IPOTArOM
CTONITH CIY)KIJTH OCHOBOIO Tepeiadi 3HaHb. IXHS IIPOCTOTa Ta MOMJIHBICTH 6araropa3oBOTO
BHUKOPUCTaHHS 3pOOHMIIH iX OCHOBHMM INPOAYKTOM B OCBITHIX 3aKijiajiax 1o BChoMy CBITy. OfHaK ix
00OMeXEHHsI OYEBHIHI: €IMHUI CIIOCIO CIUJIKYBaHHS Ta IMaCHBHA JUMHAMIKa HaBYaHHS.

2. Bipryansni gomku Ta mapkepu. Hamami BipTyanpHI JOIIKM CTald KpPaIIdM CIOCOOOM
nofgaHHs iHpopmarii, 1 103BOJSIOUM CTBOPIOBATH SICKPaBillll BidyalbHi €(eKTH 3a JOMOMOIOIO
KOJILOPOBUX MapkepiB. BoHM 30eperin NpakTHYHUEA MiAXiJ KJIACHHX JOIIOK, ajie IPOIOHYIOTH
mpocTilie 00CIyroByBaHHS Ta Kpalle CIPHAHATTSI.

3. Osepxen-nipoekropu. [losiBa OBepXen-MpOEKTOPIB 3MIHMWIA MpaBHiIa T'PHU, JO3BOJUBILI
BUMTEISIM 3a3/1aJIeri b TOTYBATH CIAWAM 1 MPEICTABIATH CKJIAIHINN [iarpamu Ta miarpamu. Lls
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TEXHOJIOTIsl TAKOXK BIJIKpHJIA LUIAX 10 IHTerpauii HAOUHMX IOCIOHHUKIB 10 YPOKIB, X04a BOHA, SIK 1
paHiriie, BuMaraia Bijl yuHiB OyTH MaCHBHHMH OJepKyBadaMu iH(pOpMaIrii.

4. InrepaktuBHi jowku. [TosiBa iHTEpPaKTHBHHUX JOIIOK 3pOOMIA PEBOJIOLII0 y KIACHOMY
KUTTI. 111 MOmIKH, SIKi 9acTo MiIKIIIOYarOTHCS 10 KOMIT'OTEpa, JO3BOJIIOTH BUMTEISIM BioOpaxkaTn
UU(PPOBUII KOHTCHT, B3aEMOMIATH 3 MYJIBTHMEAIHHUMH pecypcaMy Ta 3allydaTH Y4YHIB [0
iHTepaKTHBHUX ypokiB. Harpuxian, Bunrens reorpagii Moxe I0Ka3aTH KapTy CBITY i 3alIPOIIOHYBaTH
YUHSM IIAITH | Ha3BaTH KPaiHH, IEPETBOPHBIIH JICKIII0 HA IHTEPAKTUBHE 3aHATTSI.

S. [naHmieT: Ta nepcoHanbHi MPUCTPOI. 3 MOUIMPEHHIM MEPCOHATBHUX MPUCTPOIB HABUAHHS
CTajo Lie ONbII MEepPCOHANI30BAaHUM Ta IHTEPAaKTUBHUM. Temep yuHi MOXKYTb BHUKOPHUCTOBYBATU
OCBITHI JOJAaTKH, OTPUMYBATH JOCTYI 0 BEIMYE3HOTO CBITy iH(oOpMarii Ta CHiBIpaIfoBaTH 3
OJIHOJIITKAMH y PEXKUMI peasbHOro 4Yacy sK y Kiiaci, Tak i 3a ioro mMmexamu.

6. BipryanpHa Ta nomnoBHEHa peanbHicTh. OcTaHHI PO3pOOKH B Tally3i OCBITHIX TEXHOJIOTIH
BKJIFOYAIOTh CHCTEMH BipTyanbHOI Ta mgomoBHeHol peansHOcTi (VR/AR), mo mnpomnonyrmots
3aXOILIIOIOUMH J0CBiA HaBuaHHA. Hampuknazx, Ha ypoui Oionorii MoxHa 3#iHCHUTH BipTyasJbHY
€KCKYPCIIO 10 JIIOJCBKOMY TiJTY, ZOCITIKYIOYH OPraHH Ta CUCTEMH y TPHUBUMIPHOMY IPOCTOPI, 110
MOKpAIye PO3YMIHHS Ta 3al1aM'sITOBYBaHHSI.

VY cdepi ocBiTHIX iHHOBaLil IHTErpamis HOBUX TEXHOJIOTIH YacTO CTHKAEThCS 3 OararbMa
nepernkogaMu. BoHu BapirorOTHCS Bi HEOIMIKIB iHPPACTPYKTYpH A0 ONOpy 3 OOKY BHUKJIAadiB, SIKi
3BUKJIM JI0 TPAAULIHHUX MeTo/iB HaBuaHHs. LIsax 1o rapmMoHi3auii nepegoBuX OCBITHIX TEXHOJIOTIH
i3 yCTalIeHMMH OCBITHIMH IPAKTHKaMH CIIOBHEHHH HPOOIieM, SKi HOTPeOYIOTh CTPATEriYHHUX PillICHb.

1. Posmoain pecypci. DiHAHCOBI OOMEKEHHSI MOXYTh 3aBaKaTH MPUAOAHHIO MEPEIOBUX
TEXHOJIOTIYHUX iHCTpyMeHTIB. IlIkomM MOXyTh IIyKaTH MapTHEPCTBA 31 CTapTamaMu y Taiysi
ocBiTHIX STEM-TexHooriii s peanizauii MIOTHUX OPOrpaMm, IO IPOMOHYIOTh B3a€EMHY BHIOLY.
Hanpuknan, crapramn Moxe HagaTH LIKOJIaM OE3KOLITOBHHI YM MIBroBHi ocTyn A0 cBoix STEM-
TEXHOJIOTiH B OOMiH Ha IiHHI BIATYKH Ta TEMaTH4HI JOCIIUKECHHS.

2. HaBuanns Ta miaTpumka. Buknamadam Mmoxe OpakyBaTd HEOOXITHHX HaBHYOK ISt
edexruBHOro BukopuctaHHsi HOBHX STEM-texnomnoriil. IIpoBeneHHS KOMIUIGKCHHX HaBYaIbHUX
3aHSATh T MOCTIHHA MIATPUMKA MOXKYTh PO3IIHPHTH MOXIMBOCTI BuHTeNiB. [IprKknanom Moxe OyTH
Mozenb «HaBuaHHs TpeHepiBy», y sikiidi oOpaHi BuuTeni HaOyBarOTh [JOCBIAY 1 MOTIM CTalOTh
HACTaBHUKaMH CBOIX KOJIET.

3. InTerpariis HaBYAIBHUX IPOTPaM. Y3TOIKEHHS TEXHOJIOTIH 13 HUIIMU HaBYaIbHUX IPOrpaM
4acTo € CKJIaAHMM 3aBiaHHsM. lllkoam MOBMHHI CHIBNpAIIOBAaTH 3 €KCNEPTaMM 3 HAaBYAIBHUX
OporpaM Ta NOCTayaJdbHUKAMU OCBITHIX TEXHOJIOTIH Ul PO3pOOKH KOMILIEKCHHX IIIaHIB YpOKIB.
Hanpuknan, BUKOPUCTaHHS BIpTyalbHOI PEaNbHOCTI BUBUCHHS ICTOPHYHUX MOAINA MOXKE TIPHUBHECTH
HOBHH BUMIp B YPOKH iCTOPIi.

4. Kono¢ineHuiiiHicT Ta Oe3neka JaHUX. 3aXUCT JaHUX Y4YHIB Mae€ MEPIIOPSAHE 3HAYCHHSL.
Bxpait BaxIMBO BCTAHOBUTH CyBOPY MOJITHKY YNpPABIiHHS JAHUMHU Ta 3a0€3Me4UTH ii JOTPUMaHHS
KoMmmaHisiMu B ramy3i ocBiTHiXx STEM-texHonoriii. MokHa BHKOPHUCTOBYBAaTH HacKpi3HE
i pyBaHHS TSI 3aXUCTY JaHHUX, 3a0€3MeUy0ur IPO30PICTh METO/IIB 0OPOOKH TaHHX.

5. BuwmiptoBanus edekruBHocti. [lyxe Baxno ouinutu BruB STEM-texnomorii Ha
pe3ynbTaTH HaBYaHHSA. MOXYTh JOIIOMOITH PEry/IpHi OLIHKH Ta MEXaHi3MH 3BOPOTHOIO 3B'S3KY.
[Ikonn MOXYTh BHKOPHCTOBYBAaTH AQHAJITHYHI IHCTPYMEHTH, IO HAJAOTHCS PI3HOMaHITHUMHU
iaropMamu, AJ1s BiICTEHKEHHS [IPOrpecy Ta 3aTydeHHs YUHiB.

Bupinryroun 1i mpo0ieMu 3a J0MOMOTror0 iHHOBALifHUX pillieHb, IIKOIW MOXKYTh MPOKIACTH
LUISIX 0 MaiiOyTHBOTO, B sikomy STEM-TexHos10rii Ta 0cBiTa 00'€JHYIOTHCS AJIsl MOKPAIIECHHS SIKOCTI
HaByaHHs. 111X cKIIagHMiL, aJe MOTEHIIHHUN 3UCK 5K JUIS Y4HIB, TaK i /U BUKJIAJa4diB BEIMYC3HUM.

L5 eBoumroIist O3HAYA€E HE MPOCTO 3MIiHY IHCTPYMEHTIB, a i (pyHIaMEHTalbHE 3pYIICHHS B
OCBITHI} mapagurmMi — Bij MiJX0/y, OPIEHTOBAHOIO HA BUUTEJIS, 1O MOJIEN, OPIEHTOBAHOI HA YUHIB,
sKa HAarojJoulye Ha B3a€MOJil, CHIBIpali Ta akTHBHOMY HaBYaHHI. Pojb BHKIagaya TaKOK
3MIHIOETBCS: BIJ JpKepena 3HAaHb 10 MOCEpeIHMKa | HACTaBHMKA B [bOMY JHHAMIYHILIOMY 1
3aXOIUTIOIOUOMY CEepeJIoBMILI HaByaHHSA. MaiiOyTHe oOiusge me Oinbmry iHterpanito STEM-
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TEXHOJIOTIH B OCBITY 3 MOXIIMBICTIO aJalTyBaTH IPOIEC HAaBYaHHS 10 iHAWBIAyaJbHUX MOTpPeO Ta
yromo0aHb, poOIsun OCBITY OUIBII TOCTYITHO Ta e()EKTUBHOIO [UIS BCIX.

BunTeni MOXyTh CTaTH pPO3POOHMKAMH MEPCOHATI30BAHOTO HABYAHHS, 3aCHOBAHOIO Ha
iHIIOMY HaOOpi BHUXIJIHHUX HOJIOKEHb, OPIEHTOBAHUX HE TaK Ha MMHYJI OCOOHMCTI HeBiaui, aje B
MOTEHI[IIHY aHTa)KOBaHICTh Ta 3aiikaBieHicTh. L{ndposi 3aco6u MOXKYTh MiATPUMYBATH BUKIIAAaHHS
Ta HaBYaHHS y Oaratbox (opmax.

OcBiTHIfl Tponec 3alydae BEIMKY KiIBKICTh JIIONEH 1 TIPym y CKIagHy CHCTEMY
B33a€EMOBITHOCHH, SIKa BKJIIOYAE YYHIB, BUMTEIIB, POAMHY, aAMIHICTPATOPiB Ta KEPIBHHUKIB OCBITH Ha
pi3HHX pIBHSX MACPXKABHOIO YIpPaBIiHHSA. PeopMyBaHHS OCBITHBOI KYIBTYpH € DE3yJIBTaTOM
MIPOLIECIB CMIJIBHOI TBOPYOI AiSUIBHOCTI, B paMKax sKOi 6arato rpym (GopMyIiorTh CBOI iHTepecH Ta
MiOXOOM 1 NPHM CHUIKYBaHHI OJUH 3 OJHMM II€PEOCMHCIIOITh IX Yy CBITI HOBHUX inei.
CriBpOOITHHUIITBO HEOOXiTHE 1151 BTLICHHS B HOBI pealtii NpHHIUIIB, Ipono3uIiii Ta cTpareriid. Came
Taka CIijbHA AiSUIBHICTh 3 BUPOOJICHHS 1/1ei PO MepCreKTUBY BUKIAIAHHS Ta HABYaHHS Ta Mpo iX
111, 3pelTolo, 3a0e3nedye CHICTh, IPUXMWIBHICTb Ta MIATPUMKY Y BUIIISLII PECYPCIB Ta 3aX0/iB, AKi
MOXYTb 3MIHHTH OCBITHIO HpakTHKy. Koiu mepeayMOBH HiATPUMKH LUX 3MiH 100pe 3po3ymiii,
MPUIHATI Ta peai3oBaHi, 3MiHIOIOTECS 1 pakTHYHI hopMu poOOTH.

KoskeH Moxe HOKpaLUTH CyCIIUIBCTBO, B SKOMY *HB€. MOXIIMBICTh HAJATrOIUTH JIaJor € y
kokHOrO i3 Hac. lle 0co0aMBO akTyalbHO B €MOXY, KOJNM TOIIUpPEeHHs KomyHikariitanx STEM-
TEXHOJIOTIH J1a€ 3BUYAHHUM JIIOASM MOXIIMBICT 00'€/IHYBAaTHUCS 1 OpraHizyBaTUCS 3a U1 JOCATHEHHS
amOiTHuX ninedl. Joctyn no STEM-TexHomOriH Ta iHTEpHETY BiIKpHBa€ MUIAX JO Oe3IpeleIeHTHOL
CHiBmpaii MiK BYMTEISMH, HAaBYalIbHHUMHU 3aKiafaMd Ta TPOMaJIaMH Ha KOPUCTh peaizaiil
MO>JIMBOCTEH Ta MOIIYKY PillIeHb.
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The integration of innovative educational technologies, or STEM technologies, is not merely
a trend but a fundamental evolution of the ways of disseminating and acquiring knowledge.
Pedagogical innovation is a branch of pedagogy that studies the nature, patterns of emergence, and
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development of pedagogical innovations regarding education subjects, and also ensures the
connection between pedagogical traditions and the design of future education. Innovative education
is education that implements the most modern educational technologies, which moves from a sign
paradigm to the formation of 2Ist-century skills and competencies, based on inter- and
transdisciplinary approaches, aimed at the formation of a child's personality in the context of a variety
of types and forms of their activity. It involves the extensive use of digital tools and resources. These
are the main trends in modern education.

Similarly, when discussing innovative education, we must acknowledge that what was
considered innovative yesterday may be traditional or even obsolete today. Our strategic approach is
grounded in the most contemporary trends in global education, often shaped not in academic settings
but in the everyday practices of educators. Today's children are receptive to adult guidance, but only
when a relationship built on trust and mutual understanding is established. This poses a significant
challenge in terms of teacher training and the development of appropriate educational technologies.
A collaborative pedagogy, where the teacher acts as a partner in the learning process, is trusted, and
listened to not because of their title but because they have earned the students' respect, is essential.
Innovative activity encompasses a range of measures aimed at ensuring an innovative process at a
particular level of education, as well as the process itself. The primary functions of innovative activity
involve modifying the components of the pedagogical process: goals, content, forms, methods,
technologies, teaching aids, management systems, and so on. Within the realm of educational STEM
technologies, the shift from traditional teaching methods to successful interactive platforms
demonstrates significant progress in pedagogy. This progress reflects a trend towards immersive
learning, which caters to diverse learning styles and fosters greater student engagement in STEM
fields.

Evolution of Classroom Technology

The evolution of classroom technology has dramatically transformed the learning experience.
From traditional chalkboards to immersive virtual reality experiences, each technological
advancement has brought new possibilities for teaching and learning.

1. Chalkboards: For centuries, chalkboards served as the cornerstone of education, providing
a simple and versatile tool for knowledge transfer. Their limitations, however, were evident: a singular
mode of communication and a passive learning dynamic.

2. Whiteboards and Markers: Whiteboards introduced a more visually appealing and
interactive alternative to chalkboards. By allowing for vibrant colors and easy erasing, whiteboards
enhanced the presentation of information. However, they still maintained the passive nature of
traditional teaching methods.

3. Overhead Projectors: Overhead projectors revolutionized classroom presentations by
allowing teachers to prepare materials in advance. This technology facilitated the integration of visual
aids into lessons but continued to position students as passive recipients of information.

4. Interactive Whiteboards: Interactive whiteboards marked a significant leap forward in
classroom technology. By connecting to computers, these boards enabled teachers to display digital
content, interact with multimedia resources, and engage students in interactive lessons. For instance,
a geography teacher could use an interactive whiteboard to display a world map and have students
identify countries, transforming a lecture into a dynamic activity.

5. Tablets and Personal Devices: The proliferation of personal devices has led to a more
personalized and interactive learning experience. Students can now access educational apps, vast
amounts of information, and collaborate with peers in real-time, both inside and outside the
classroom.

6. Virtual and Augmented Reality: The latest developments in educational technology include
virtual and augmented reality (VR/AR) systems. These immersive technologies offer engaging
learning experiences, such as virtual tours of the human body in a biology class, enhancing
understanding and retention.

In the realm of educational innovation, the integration of new technologies often encounters
numerous obstacles. These challenges range from infrastructural limitations to resistance from
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educators accustomed to traditional teaching methods. The journey towards harmonizing cutting-edge
educational technologies with established pedagogical practices is fraught with challenges that
demand strategic solutions.

1. Resource Allocation. Financial constraints can hinder the acquisition of advanced
technological tools. Schools can explore partnerships with educational STEM technology startups to
implement pilot programs offering mutual benefits. For instance, startups could provide schools with
free or discounted access to their STEM technologies in exchange for valuable feedback and case
studies.

2. Training and Support. Educators may lack the necessary skills to effectively utilize
new STEM technologies. Comprehensive training programs and ongoing support can expand
teachers' capabilities. A "train-the-trainer" model, where selected teachers become mentors to their
peers, can be a successful approach.

3. Curriculum Integration. Aligning technology with curriculum goals can be
challenging. Schools should collaborate with curriculum experts and educational technology
providers to develop comprehensive lesson plans. For example, using virtual reality to study historical
events can add a new dimension to history lessons.

4. Data Privacy and Security. Protecting student data is paramount. It is crucial to
establish strict data governance policies and ensure that educational STEM technology companies
adhere to them. End-to-end encryption can be used to safeguard data, providing transparency in data
handling practices.

S. Measuring Effectiveness. Assessing the impact of STEM technologies on learning
outcomes is crucial. Regular assessments and feedback mechanisms can be helpful. Schools can
utilize analytics tools provided by various platforms to track student progress and engagement.

By addressing these challenges through innovative solutions, schools can pave the way for a
future where STEM technologies and education converge to enhance the quality of learning. While
the journey is complex, the potential benefits for both students and educators are immense.

This evolution signifies not merely a shift in tools but a fundamental paradigm shift in
education—from a teacher-centered approach to a student-centered model that emphasizes
interaction, collaboration, and active learning. The role of the teacher also transforms: from a source
of knowledge to a facilitator and mentor in this more dynamic and engaging learning environment.

The future promises even greater integration of STEM technologies into education, with the
potential to tailor learning experiences to individual needs and preferences, making education more
accessible and effective for all.

Teachers can become designers of personalized learning, grounded in a different set of
assumptions focused not on past failures but on potential engagement and interest. Digital tools can
support teaching and learning in myriad ways.

Education is a complex system involving numerous stakeholders, including students, teachers,
families, administrators, and policymakers. Transforming educational culture is the result of
collaborative efforts where various groups articulate their interests and perspectives, redefining them
in light of new ideas. Collaboration is essential for implementing new principles, proposals, and
strategies. It is this collective effort to envision the future of teaching and learning and to define its
goals that ultimately ensures clarity, commitment, and support in the form of resources and actions
that can transform educational practice. When the conditions for supporting these changes are well
understood, accepted, and implemented, practical working methods also change.

Every individual can contribute to improving their community. The opportunity to engage in
dialogue is available to all. This is particularly relevant in an era where the proliferation of
communication and STEM technologies empowers ordinary people to unite and organize to achieve
ambitious goals. Access to STEM technologies and the internet opens up unprecedented opportunities
for collaboration among teachers, educational institutions, and communities to realize their potential
and find solutions.
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