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Pesrome

AxryanbHocTh. COBpeMeHHBIIT 9Tall pa3BUTIA 00pa3oBaHMsA aKTyaau3UpyeT Hpoo-
JleMy MOJIepHM3aLIMJ TeXHOJIOTYeCKOro 00y4eHns. BBeeHe Ha ypoBHe Ha4a/IbHOTO
06pasoBaHMA HOBOTO 00pa3oBaTE/IbHOTO pe3ynbTaTa — (PYHKIMOHAIbHAs IPaMOT-
HOCTb, CTPEMITE/IbHAS TEXHOIOIM3alMsA oOIlecTBa M HeJOoCTaToOuHasA paspaboTaH-
HOCTb METOMYECKOT0 0becedeH s TeXHOIOTMIeCKOr0 00pasoBaHms, aleKBaTHOTO
COBPEMEHHOII CUTYALIL, OIPEfe/A0T HeOOXOAUMOCTb BbIE/IeHIsI HOBOTO KOMIIO-
HeHTa (PYHKIVOHA/IbHOI IPAMOTHOCTH M/IQJLINX IIKOJIbHUKOB — «TEXHOJIOIMYecKas
TPaMOTHOCTD», OIIpefie/ieHNs ee CYIHOCTH, CTPYKTYPHBIX XapaKTepUCTUK U paspa-
6OTKM MTOAXOMOB K ee GOpMUPOBAHNIO.

Iens. IIpoBepka 3¢ deKTUBHOCTI CKOHCTPYMPOBAHHBIX MEJAarOrM4ecKuX yCIOBUI
($hopMUpPOBaHMs TEXHOMOTMYECKOI IPAMOTHOCTY M/IAIINX IIKOJTBHUKOB Ha OCHOBE
STEAM-nopxoza K TEXHOIOTMYECKOMY 00y4IeHMIO.

Bri6opka. B skcneprumenTe npuHsam ydactie 158 oby4aromuxcs 1-2-X K/I1accoB Mo-
CKOBCKUX 1IKOT (I = 78 wen., KI' = 80 4er.), cpok mpoBefeHNUs IKCIIEpUMEHTa COCTa-
B 2 rofia (ceHTs6pb 2023 — Mmait 2025 1.).

Metoppl. CyTh 9KCIEpUMEHTAa 3aK/II0YaNach BO BKIIOYEHNUN B 0OpPa3OBaTeTbHbIN
IIPOLIeCC 9KCIIePUMEHTAIbHON I'PYIIIBI CKOHCTPYMPOBAHHOI Mofie GOpMUPOBAHMA
TEXHOJIOTMYECKOI I'PaMOTHOCTY M/IAJIINX MIKO/NbHUKOB Ha ocHoBe STEAM-nopxona
K TeXHOJIOTMYeCKOMY 00y4eHUI0, pealu3yeMoil depes aBTOPCKYIO OMOMTHNUTEIbHYIO
nporpaMmy «BoipaCTVIM!».

[st onpepenenyst 3 eKTUBHOCTH MeJarornIecKoro BO3IeiiCTBIUA ObIT paspaboTan
MHCTPYMEHTAPUIA, BKIIOYAIOLINI KPUTEPUI: 3HAHME Y TOHMMAaHMe TeXHOIOT WA, KPH-
TIYECKOE U KPeaTHBHOE MbIIIJIEHNE, HABBIKY PelleHNsI IpobiieM, yMeHre paboTaTb ¢
nHpOpMaIyel, MOTUBALVA, TOTOBHOCTb K HPaBCTBEHHOMY BBIOOPY, KOMaHJHO-KOM-
MYHVKaTVBHbIe HaBBIKI. 11 06ecredeHns HaJieXXHOCTYU BBIBOJOB JICIIO/Ib30BA/IVCh
METOJbl MaTeMaTNYeCKOJ CTaTUCTUKI: KpuTepuit dnmca — Ilamm, kpurepnit du-
mepa, t-xpurepuii CTbIofeHTa.

PesynbraTpl. CKOHCTPYMPOBaHbI ¥ SMIMPUYECKN IPOBEPEHDI OPraHM3aLMIOHHO-TIe-
Jarormyeckie ycaoBysa (GOpMUPOBAHMS TEXHOMOTMYECKOV IPAMOTHOCTY MIAIINX
IIKO/IBHUKOB Ha ocHoBe STEAM-1ozixofa k 06ydeHno.
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Pesynmbrarhl aHanmmsa ypoBHs CPOPMMPOBAHHOCTU TEXHOIOTMYECKOI I'PaMOTHOCTI
MJIQJIIINX IIKOJbHMKOB Ha KOHTPOJIBHOM 3TaIlle 9KCIIepUMEeHTa CBUJETENbCTBYIOT O
3HAYMMOM pe3y/bTaTe IIefarorMuecKoro BospgeiicteysA. Hambonpumit mpupocrt Ha-
O7I071aJICs B TIOBBIIIEHUY YPOBHS MOTUBALINY, YMeHUM paboTath ¢ MHpOpMALMel 1
HaBbIKAX pelleHsI IpooieM.

Brisogsl. Ha ocHOBe IONTy4eHHBIX JaHHBIX ObUIN CHielTaHBI BBIBOABI O BBICOKOI 9¢h-
¢exrtusrocTr STEAM-moxofa B GOPMUPOBAHMN TEXHOIOTMYECKO TPAMOTHOCTI
M/IQJIIIVX IIKOJTbHVKOB.

KnroueBble c10Ba: TEXHOIOIMYeCKasA IPAMOTHOCTbD, QYHKI[MOHA/IbHAA IPAMOTHOCTD,
STEAM(CTVIM)-niofixofi, TIeflarorm4ecKuii 9KCIepyMeHT, MIAfILIe IKOTbHIKI
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CK1te YCIoBYsL (POPMUPOBAHYISI TEXHOTOTMYECKON IPAMOTHOCTY MIAALINX IIIKO/IbHN-
koB Ha ocHoBe STEAM-nozxoza K obydennio. Kasanckuii nedazoeuneckuii scypHar,
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Abstract

Background. The modern stage of education development rises the problem of mod-
ernization of technological education. The introduction of functional literacy as a new
educational result at the primary education level, the rapid technologization of society
and the insufficient development of methodological support for technological educa-
tion adequate to the current situation determine the need to identify a new component
of functional literacy in younger schoolchildren — “technological literacy”, to deter-
mine its essence, structural characteristics and the development of approaches to its
formation.

Objective. In the course of the research, the effectiveness of the constructed pedagogi-
cal conditions for the formation of technological literacy in younger schoolchildren
based on a STEAM approach to technological learning was tested.

Study Participants. 158 students of grades 1-2 in Moscow schools took part in the
experiment (Eg = 78 people, KG = 80 people), the duration of the experiment was
2 years (September 2023 — May 2025).

Methods. The essence of the experiment was to include specially designed pedagogi-
cal conditions in the educational process of an experimental group. The conditions
involved the use of a developed model for the formation of technological literacy
in younger schoolchildren based on a STEAM approach to technological learning
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the author’s additional general educational programme of technological orientation
“We are STEAM!” was the content core of the experiment.

To determine the effectiveness of pedagogical impact, a criterion-diagnostic toolkit
was developed, including such criteria as knowledge and understanding of technology,
critical and creative thinking, problem-solving skills, ability to work with information,
motivation, attention to ethical issues, team and communication skills. Mathematical
statistical methods were used to ensure the reliability of the conclusions: the Epps-
Palley criterion, the Fisher criterion, and the Student’s t-test.

Results. Organizational and pedagogical conditions for the formation of technologi-
cal literacy in primary school students based on the STEAM approach to learning
have been constructed and empirically tested. The results of the analysis of the level of
formation of technological literacy in primary school students at the control stage of
the experiment indicate a significant result of pedagogical influence. The greatest in-
crease was observed in the level of motivation, the ability to work with information
and in problem-solving skills.

Conclusions. Based on the data obtained, conclusions were made about the high effi-
ciency of the STEAM approach in developing technological literacy in primary school
students.

Keywords: technological literacy, functional literacy, STEAM-approach, pedagogical
experiment, primary school students

For citation: Konstantinova, N.V. (2025). Pedagogical conditions for the formation
of technological literacy in younger schoolchildren based on a STEAM-approach to
teaching. Kazan Pedagogical Journal, 31(2), 56-77. https://doi.org/10.11621/KPJ-25-09

BBenenne

AKTYa/IbHOCTD UCC/IeNOBaHMA 00yC/IOB/IeHa TpeMs KIodeBbiMu (akropamu. Bo-
IepBBIX, COBPeMeHHbIe 00pa3oBaTe/IbHble CTAaHAPTHI TPeOyIoT GopMMUpOBaHNUA YHK-
IIVIOHA/IbHOV I'PaMOTHOCTM KaK HOBOTO 0Opa3oBaTe/IbHOTO pe3y/IbTaTa B Hauya/IbHOM

IIKOJIe, YTO He obecrednBaeTcs TPaAULIMOHHON CUCTEMON TeXHOIOTMYECKOro obyuye-

Hus

Bo-BTOpBIX, CYL[eCTBYIOIasA CUCTeMa TEXHOTOTMYECKON IOATOTOBKY MIAfILINX
IIKO/IbHMKOB MOPA/IbHO yCTapesa U He OTBeYaeT BbI30BaM LM(POBOI SMOXY, UTO CO-
371aeT 0O BEKTUBHYIO HOTPEOHOCTD B ee peOpMMUpPOBaHUI>>.

! TIpukas Munncrepcrsa mpocserienus: Poccuiickort @egepannu ot 31.05.2021 Ne 286 «O6 yTBepkzieHUN
(demepaIbHOrO TOCYAAPCTBEHHOTO 00Pa3oBaTeIbHOTO CTAHAPTa HAaYaIbHOTO ob1ero obpasosanus» (3ape-
rucrpuposan 05.07.2021 Ne 64100). URL: http://publication.pravo.gov.ru/Document/View/00012021070500
282ysclid=lvv4irpoxx481791963 (mara obpamienns: 20.04.2025).

* OepepanpHas paboyas IporpaMma HadaabHOro obiero obpasosanns «Tpyy (TexHomorus)» s 1-4 kmac-
coB 00OpasoBaTeNbHbIX opraHusanmit. (2024). Mocksa: Vsg-Bo MHctuTyTa passutus obpasosanus. URL:
https://edsoo.ru/wp-content/uploads/2023/08/frp-trud-tehnologiya_1-4_09062024.pdf (mara ob6pamenus:
03.01.2025).

* KoHuenys npernofaBanns npegMeTHoil obmactyu «TexHonorusi» B 06pasoBaTebHbIX OpraHusarysx Poc-
cuiickoit efepanui, peanusyomnx OCHOBHbIE 001[e06pa3oBaTeIbHble IPOorpaMmbl oT 24.12.2018 Ne ITK1-BH.
URL: https://docs.edu.gov.ru/document/c4d7feb359d9563f114aea8106c9a2aa (nara obpamenys: 17.02.2025).
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B-TpeTbrx, He0OXOAMMOCTD IPe0OPa30BaHMIT IOATBEP>KAAETCS FOCYAAPCTBEHHOI
00pasoBaTe/IbHOI MOMUTUKOI, 3aKpeIlleHHON B Ykase IIpesnunenta PO Ne 204 «O Ha-
LMOHAJIBHBIX LEJIAX M CTPaTernmYecKuXx 3afadax passutuA Poccuiickoit @epepanum Ha
nepuop o 2024 roga» 3a 2018 r.* m Ne 145 «O Crpareruny HayYHO-TE€XHOIOIMYECKOTO
pasButns Poccuiickoit Penepanum» 2024 r.°, rie oco6oe BHUMaHME Ye/NsAeTCs pa3Bu-
TUIO MH)XEHEPHO-TEXHOJIOTMYECKOT0 00pa3oBaHMsI KaK CTPATernyecKoro HalpaBIeHs
HaIlYIOHAaJIbHOTO Pa3BUTHA.

9T0 ompepensgeT HeOOXOAUMOCTD BbIJIe/IEHNSI TEXHOMTOTMYECKO TPAMOTHOCTY B
OT/IeTIbHBIN CAMOCTOATEIbHBIN KOMIIOHEHT (PYHKIIMOHATbHOI IPAMOTHOCTY MJIA/IIINX
IIKOJIBHMKOB U pa3paboTKy 3¢ (HeKTUBHBIX MEXaHI3MOB ee (OPMIPOBAHUA.

Ho cepenunpl XX B. caMO MOHATHME «T€XHOIOTMYECKasA IPAaMOTHOCTb» B MEX/yHa-
POJHBIX HAayYHBIX MICCIEOBAHMAX YIIOTPEO/IANOCh B IIEPBYIO OYepelib B CBA3M C IIPO-
deccroHaIbHBIM Pa3BUTHEM B3POCIIBIX, OfHAKO B 1980-x rT. MeXXiyHapoHas accoum-
anysA TexHoynornmdeckoro obpasosanus (ITEA) pacumpnia 3To MOHATHE, BKIIOYUB B
HEro CIIOCOOHOCTD MOHVMMATD, UCIIOIb30BaTh, YIPAB/IATh U OLIEHMBATbh TEXHONIOIUNU B
KOHTEKCTe MX ITOBCEJHEBHOTO IIPUMEHEeHNs 1 COLMANbHOTO PYHKIMOHNpoBaHus. Ta-
KOJI TTOAXOJ] OAYEePKUBAEeT BAXHOCTh He TONBKO PO eCcCHOHaIbHBIX KOMIIeTEeHIIVI,
HO ¥ OCO3HAaHHOTO B3aMIMOJIEVICTBIA YeJIOBEKa C TEXHOIOTMAMMI B Pas/IMYHBIX chepax
JKVI3HM. DbIIV BBITYII[eHBI IIepPBbIe CTAHIAPTHI TEXHOTIOTMYECKOT0 00ydeHNs, ITOAPOOHO
OIVICBIBAIOLI[YIE CIIOCOOBI ¥ METOJbI Pa3BUTUA TEXHOIOTMYECKOI IPAMOTHOCTH Y LieN,
KOTOpBbIE JO/DKHBI OBITh JOCTUTHYTHI Ha ONPe/ie/IeHHBIX Talax 00pa3oBaHNs HaYMHAs
¢ pomkonpHOro yposHs: (Standards for Technological Literacy, 2007).

B 3apy0e>xHBIX MCCIeJOBaHNUAX MPOo6IeMa TeXHOIOTMYeCKOl IPaMOTHOCTI MJIaJ-
IIMX IIKOJIBHYUKOB IpefcTaBieHa paboramu C. ABcek, M. bapak, b. lekctpa u fp.
(Avsec, 2016; Barak et al., 2011; Dykstra, 2018).

B oTedecTBeHHOII Iearorn4eckoil Hayke mpobieMa UCCefnyeTcs: pparMeHTapHo,
KJII04eBble MccaenoBanna npuHagnexar A.A. Pomanuyk n O.A. Yukosoii, P.B. Kame-
HeBoit, M.A. Butionnsoit, J1.B. CaprakoBoii, ofHako OKyC B HUX CMeIIeH B CTOPOHY
6oree crapuero Bozpacra obyuaromuxcs (Pomanuyk, 2022; Ynkosa u ap., 2024).

B cTpaHax, rie IpMHATHI CTaH/JapPThl TEXHOIOTMYECKOI TPaMOTHOCTH, PeaInsyeTcs
CUCTEMHBIII MOHUTOPYHT CpOPMIPOBAHHOCTY KIIIOUEBBIX KOMIIETEHIUIT 00YYaroIyX-
Cs1, COOTBETCTBYIOIUX 0Opa3oBaTe/bHON cTyneHn. OH IO3BOJIAET OLEHUTb CTeIIeHb
B/IafIeHs] HaBBIKaMI U YMEHVAMM, ONIPeNe/UTb OOl ypOBeHb COPMIPOBAHHOCTI
TEXHOJIOTMYECKOII TPAaMOTHOCTH 1 9P PEKTUBHOCTD TEXHOTOTMYECKOTO O0YIeHM .

Yyennie C. ABcek u JIx. [>xamiuek ns CroBeHun 1 Hay4dHasA rpynna Hanyonans-
HOTO TaliBaHbCKOTO IIelarOrM4ecKOro YHUBEpPCUTeTa Moj, pyKoBoAcTBoM Ta-Boait JIn

* Va3 [Ipesnpenta Poccuitckoit @egepannu ot 07.05.2018 Ne 204 «O HaI[MOHATBHBIX L[e/ISIX 1 CTpaTernde-
CKVIX 3ajjadax pasButns Poccuiickoit Penepanyn Ha nepyop go 2024 ropa» (fara ony6mukosanus: 07.05.2018
Ne 0001201805070038). URL: http://publication.pravo.gov.ru/Document/View/0001201805070038 (zata 06-
pauenusi: 17.06.2025).

> Yka3 IIpesupnenra Poccmiickoit @epeparyin ot 28.02.2024 Ne 145 «O Crparernn HayYHO-TEXHOOTMYECKO-
ro passutus Poccuitckoit @egeparim» (ITopmucan 28 despaisa 2024 roga Ne 145). URL: http://publication.
pravo.gov.ru/document/0001202402280003 (nata o6pajenus: 17.06.2025).
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IIPEJ/IOXKVIIN CBOU CUCTEMBbI OL[eHK) TeXHOTOTMYeCKOI I'PaMOTHOCTY LIKO/IBHMKOB Ha-
4yHas ¢ 6-1eTHero Bo3pacTa (Avsec, 2016; Lee et al., 1998).

Takum 06pasoM, B OCHOBe UCCIIEMOBAHMUs JIEKUT BBIABIEHHAS HEOOXOIUMOCTD
pedopMupoBaHMs TeXHOIOTMYECKOTO 00yUeH st 1 GOPMUPOBAHNS TEXHOIOTYECKO
rPaMOTHOCTY MJIAJILINX IIKOJbHUKOB. Ha 0CHOBe TeopeTndyecKkoro aHamm3a Mbl OIpe-
JIe/IVUIY TEXHOJIOTMYeCKYI0 I'PAaMOTHOCTD M/IQJIIIVIX IIKO/IbHUKOB KaK KOMNOHEeHM PyHK-
UUOHATILHOTL 2DAMOMHOCMU, NPeOCmasITIoOusULi 000t UHMezPaIbHOe CUCeMHOe OUHA-
MuUecKoe Kauecmeo AUMHOCMU, XApaKmepusyruieecs nposeeHuem y 00y4aruuxcs
cemu — 0OUHHAOUAMU JIeMm BbICOKO20 YPOBHS KPUMUHECK020 U KPearueHO20 MblUiTeHUS,
KOMMYHUKAMUBHBLX yMeHUTI, HABLIKO8 KOMAHOHOL pabomvl, NOHUMAHUEM J/leMeHmMap-
HbLX MEXHOI02UHECKUX NPOUECCO8, 20MOBHOCIbIO HA OOCHYNHOM YPOBHE 83aUMO0eticim-
808aMb ¢ MUPOM MEXHOI02UTL, C030A8aMb HECTIOHCHbIE MEXHONO0ZUU, NPUMEHAMb NOTY-
ueHHble MexXHONI0eUecKUe 3HAHUS OIS peueHUs NPAKmuueckux 3aday, Naanuposams u
oueHUBaMb pe3ynvmamol ce0eil 0esmenvHOCHU.

C 11e/1bI0 9KCIIepUMEHTAIbHOI IPOBePKY 3P deKTUBHOCTU (POPMUPOBAHIIS TEXHO-
JIOTMYeCKOII 'PAaMOTHOCTY MJIAJIINX IIIKO/IBHUKOB MbI CKOHCTPYMPOBA/IN OpTraHM3ali-
OHHO-IIeIaTOTMYeCKye YC/IOBUSA, B OCHOBE KOTOPBIX JIKUT CTPYKTYPHO-COREPIKATe b-
Hasi MOJie/Ib GOPMMUPOBAHNUS TEXHOIOTMIECKON TPAMOTHOCTY M/IAJIIINX IIKOJIbHUKOB
Ha ocHoBe STEAM(CTVIM)-noaxofa K TexHomorndeckomy obydernio (nanee STEAM-
nopxon). STEAM — 9T0 Toaxop K 00y4eHNUIo ¥ pa3BUTHUIO, KOTOPBIII 00benHsAeT 06/1a-
ctu Hayku (S), rexHonoruu (T), urmxenepun (E), uckyccrsa(A) u maremaruxu (M), 20e
CBAZYIOULUM 36€HOM KOMNOHEHMOB SB/ISIEMCS NPOUecc UHMEHEPHO20 NPOEKMUPOBAHUS
u meopueckas desmenvHocmo (Carnevale et al., 2011). STEAM-n00x00 u ezo 6a306bLii
sapuanm STEM exntoueHvl 6 npozpammvl HA4ANbHbLX WKONL MHO2UX cmpan (Ascmpa-
nuu, Anenuu, Jlanun, Hosoit 3enanpuu, Knutas, Hekotopbsix npoBuHuuit Kanazgsl, paga
wrraroB CIIA n np.) (Japganko u gp., 2024, Mamknna u ap., 2023; Pynckoit u ap., 2017).

CTpyKTypy Mofeny 06pasyioT IATh 6/I0KOB: 1[e/IeBOIi, MEeTOJOIOTMYECKIIT, COfiep-
JKaTe/IbHO-TeXHOOTYeCKMIl, OPTaHM3aIVIOHHO-METOANYECKIIL, OLleHOYHO-pe3y/IbTa-
TYUBHBIIA, IX OCHOBHBIE IIOJIOKEHNS OTpaXKeHbI Ha PrcyHke 1.

LleneBoit 6110k 0603HAYAET LieM U 3aa4y, HallpaB/ieHHbIe Ha POPMUPOBaHUE TEX-
HOJIOTMY€eCKO} TPaMOTHOCTY M/IAJIINX MIKOTbHUKOB Ha ocHoBe STEAM-nozixopa.

B ocHOBe copepKaTe/IbHO-TEXHOMOTMYECKOTO 0/10Ka HAXONUTCS aBTOPCKasl Mpo-
rpamMMa Jyisi MIAALIINX MKoIbHUKOB «BeipaCTVIM!y, BKIIouarommas mecTb pas/ienos:
«Bymaxkuble TpaHcopManum», B KOTOPOM Yepe3 Co3fiaHye OYMa>KHBIX IIPOTOTUIIOB
UTPOBOIL CPeibl pean3yeTcs MPaKTNIecKoe IpUMeHeHe IMEIOMINXCS U OCBOeHNe HO-
BBIX 3HaHUIT 3 00/1aCTV MaTEMATVKI, MH)KEHEPUI U eCTeCTBEHHbIX HayK; «BroHmKay,
HO3BOJIAOIIAS U3y4aTh MUP NPUPOSHBIX 0OBEKTOB Yepes MPU3MY MCIIOTb30BaHMA X
YHUKaJIbHBIX CBOJICTB B MMpPe TeXHOJIOIMI1; «MexaHMdecKas UTPYIIKa», B KOTOPOM de-
pe3 cosfiaHe MOIBYDKHBIX UTPYIIEK I MEXaHM3MOB IIPOUCXOUT OTTa4YMBaHNe MaTeMa-
TUYECKUX HAaBBIKOB, a HA IPOIEJEeBTIYECKOM YPOBHE IPOUCXOANUT 3HAKOMCTBO € Q-
3U9eCKMMIY 3aKoHaMI; «[I[pUKITI0OUeH s 97IeKTPOHMKI» TI03BOJISIET B JOCTYIIHOI hopme
HOHATDH IPUHINIT pabOThI HECTIO>KHBIX 9/IEKTPOHHBIX MEXaHM3MOB U UX 3JIEMEHTOB,
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cobuparp ImpocTeliine IMeKTpudecKkye cxeMpl; «be3aenyky Ha UTPyLIKM» — CO3[a-
HJ€ TBOPYECKMX IIPOEKTOB Ha OCHOBE BTOPMYHOTO VMICIIONIb30BAHMA ChIPbA, y>Ke He-
HY>KHBIX OBITOBBIX MeJIOuell 1 6pOCOBOro MaTepuasa, popMUpOBaHIe 9KOTIOTYECKO
KynbTypbl; «KynHapHbIe mapajoKChl» O3BOJIAET B IIPUBJIEKATeNbHOI AJIA eTelt ¢pop-
Me IIPOBOAUTD XMMUYECKIE OIBITHI € IPOAYKTAMU U U3y4aThb TpaHCPOpMannio ux ¢pu-
3MYeCKUX CBOJICTB B Iporiecce 06paboTku u npurotosnenns (Koncrantunosa, 2024).

COMEPXATENbHO-TEXHONOTUYECKMI BNOK

ABTOPCKAS OBLLIEOBPA30BATENLHAS OBLUEPA3BUBAIOLLIAS MPOTPAMMA “BuiPACTUM!”
EYMAXHIE TPAHCOOPNALYM m MEXAHHYECKAR HrPYLIKA. JEA S
;. SHFEJIEHEHME W NOCTAHOBKA NPOBNEMBI i
PHKITIOYEHMA INEKTPOHMKH | BESGEAVLLIKM HA MTPYLLIKH | KYMWHAPHBIE MIAPAOKCH! [N Attt
5. TEGTMPOBAHME ¥ 3KCNEPMMEHT

CPEACTBA PEANM3ALUMM OBPA30BATENBHOIO NPOLECCA: MATEPMANTLL, MHCTPYMEHTBI, PITTIC, BHEIHME PECYPCHI. | 6. YCTPAHEHVE HEMCTPABHOCTEM
CPE/ICTBA YYEEHOM IEATENBHOCTH: MEYATHBIE 1 LIAOPOBHIE HOOPMALMOHHSIE MATEPMATB, PABOYME UCTHL, | 7. YAYULIEHUE WM BOCTPOMIBEREHVE
KOHCTPYKTOPb, OFEKTbI AR M3YUEHMS 1 MIPOTOTUMAPOBAHIS.

MOHUMAHWE TEXHOMOTMM KaK PE3YNETAT TEXHOMOTMHECKOH
DEATENLHOCTH YENOBEKA: MIOBOA OBBEKT, NPOLECC UNU CUCTEMA,
KOTOPBIE NIOZI# CO3AAIOT W UCMIOMb3YIOT AN PEWIEHUS

. MPOBNEM MM UCTIONHEHNA XENAHUA

MOHUMAHME TEXHONOrMYECKO! FPAMOTHOCTH
KAK HEOBXOAMMOrO CTPYKTYPHOTQ JMEMEHTA ®YHKLIMOHANLHOM
TPAMOTHOCTM MTAALWX WKONLHUKOB

KpuTePH TI: SHAHVE U NOHUMAHWE TEXHONOA, |~ |

KPUTVHECKOE ¥ KPEATUBHOE MBILLTERVIE, HABbIKA
PEIEHWA NPOBNEM, YMEHUE PABOTATE C MHOOPMA-

LIVEW, MOTVBALIMA ¥ FOTOBHOCTb K HPABCTBEHHOMY J

METODb! (MEXTIPEAMETHOCTb, MPAKTVKOOPHEHTUPOBAH-
HOE UrPOBOE Y MPOEKTHOE OBYYEHVE C OMOPOM

HA UHTEPECHI JETEA UCCNEMOBATENLCKAR AEATENLHOCTD
UEPES UBYUEHVIE PEATIbHBIX OBBEKTOB U BBIEOPY B OTHOWEHMA TEXHOMO VI, KOMAHHO-
SKCMEPUMEHTUPOBAHVIE, MOENVPOBAHVIE 1 08 ,g.«go KOMMYHUKATUBHBIE YMEHNA
MPOTOTVNMPOBAHVE U [IP.), ®OPMBI (TPYMMOBOE ¥ TTEATOTUYECKUE KOHLENLAW: T DIMATHOCTHKA, MOHITOPHHF,
KOMAHTIHOE B3AVMOLEVCTBME ) U Tgﬁg;g?xg:gagﬁ @55&5'5?@0% ;’-4'% % o) (OBPATHASA CBA3b, KOPPEKLWAS,

CPEICTBA (PAJPABOTA CLIEHAPUEB METHOR 0BNACTA “TExHONOTMsY", Kéuusnumﬂ

YPOKOB, PABO4MX NMCTOB, OYHKLIMOHAMBHOM MPAMOTHOCTM MIAGWIAX WWKONBHUKOB

Mogxoge!: STEAM-nomop, KOHBEPTEHTHBA,

S e, G2 S
CMCTENHbIA, JIESTENbHOCTHSW %,&S::(,,% /7,@
TPHHuUANGL: @
VHTETPATVBHOCTH, MPAKTVKOOPVEHTVPOBAHHOCTH, KPEATVEHOCTH,
COTPYIHAECTEA, MPVPOLIO- 1 KYTTYPOCOOBPABHOCTH ,

®r-oYHKLUMOHANLHAS TPAMOTHOCTb TI-TEXHONOMUYECKASA FPAMOTHOCTb

Pucynox 1
CrpyKTypHO-Cofiep>KaTenbHas Mofienb GOpMUPOBAHNS TEXHOTOTNYECKOI TPAMOTHOCTH
MJIaJIIUX IKOTbHIKOB Ha ocHOBe STEAM-nopxofia K TEXHOTIOTMYECKOMY 00y YeHII0

K Ba)KHBIM cofiepyKaTe/IbHbIM KOHIIEIITaM, OIpee/IIIoIM YCIeIHOCTh BKI0Ye-
H1sa STEAM-nionxozia B TeXHOIOTMYeCKOe 00ydeHye MIa/JIINX IIKOIbHUKOB, OTHOCUTCS
IIVPOKOe MOHVMaHMe TEXHONOTUU KaK Pe3y/nvtam mexHOn0euueckol 0essmenvHoCu:
71106011 06veKm, Npouecc umu cucmemd, Komopole 100U UCHONL3YIOM OIS peudeHUs npo-
6nemvt u ucnonnenus senanuti (National Assessment of Educational Progress, 2012, p. 14).

Caasymomum 38eHoM STEAM-KOMIIOHEHTOB ABJIAETCS YIPOLIEHHBIN IPOLecC NH-
YKEHEPHOTO MPOEKTUPOBAHUA — HEC/IOHCHBLLL AN20PUMM, NOMO2AIOULUTE 06y UATOUUMCS
co30asamv npoexmul, 6e3 yeny6neHuUs 6 COHHble UHHEHEPHbIE PACUEMbL, NO360NIAIOULULL
CPYKmMypuposams u pa3eusamv KpUmu4eckoe u KpeamueHoe MoluineHue, Hagblku pe-
WweHUs npo6siemM u ymerue pabomamo ¢ uHgopmayuess, UnaOCmMpupyerm cés3b meopemu-
UeCKUX 3HAHUL ¢ NPAKMUKOLL, No8biuiaem Ux ueHHOCMy 07 pebeHka.
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CONTENT AND TECHNOLOGY BLOCK

AUTHOR'S GENERAL EDUCATIONAL DEVELOPMENT PROGRAM “WE ARE STEAM!”

SlMPLlFlED ENGINEERING DESIGN PROCESS:
TRANSF;:AOFI’REI\E(ATIONS BIONICS A MECHANICAL TOY 1. PROBLEM DEFINITION AND STATEMENT

2. STUDY OF THE PROBLEM AND FORMULATION OF

THE ADVENTURES
OFELECTRONICS | TRINKETS FORTOYS | CULINARY PARADOXES [Pl etin
5- TESTING AND EXPERIMENTATION

IVIEANS OF IMPLEMENTING THE EDUCATIONAL PROCESS: MATERIALS, TOOLS, DEVELOPING THE SUBJECT-SPATIAL ENVIRONMENT, EXTERNAL RESOURCES 6. TROUBLESHOOTING
EDUGATIONAL TOOLS: PRINTED AND DIGITAL INFORMATION MATERIALS, WORKSHEETS, CONSTRUGTICN KITS, OBJECTS FOR STUDYING AND PROTOTYPING

7. ENHANCE OR REPRODUCE

UNDERSTANDING TECHNOLOGY AS A RESULT OF HUMAN UNDERSTANDING TECHNOLOGICAL LITERACY AS A NECESSARY

TECHNOLOGICAL ACTIVITY. ANY OBJECT, PROCESS, G ELEMENT OF FUNCTIONAL LITERACY IN PRIMARY
OR SYSTEM THAT PEOPLE CREATE AND USE Py SCHOOL STUDENTS
TO SOLVE PROBLEMS OR CLARIFY DESIRES mve ,

TL CRITERIA: KNOWLEDGE AND UNDERSTANDING OF TECHNOLOGY,
CRITICAL AND CREATIVE THINKING, PROBLEM-SOLVING SKILLS,

ABILITY TO WORK WITH INFORMATION, MOTIVATION AND WILLINGNESS
TO MAKE MORAL CHOICES ABOUT TECHNOLOGY, TEAM AND
LCOMMUNICATION SKILLS

METHODS: (INTERDISCIPLINARY, PRACTICE-ORIENTED,
PLAY-BASED AND PROJECT-BASED LEARNING BASED ON

THE INTERESTS OF CHILDREN, RESEARCH ACTIVITIES THROUGH
THE STUDY OF REAL OBJECTS AND EXPERIMENTATION,
MODELING AND PROTOTYPING, ETC.),

FORMS (GROUP AND TEAM INTERACTION) AND
TOOLS (DEVELOPMENT OF LESSON SCENARIOS, PEDAGOGICAL CONCEPTS:
WORKSHEETS, CALENDAR AND T HEMATIC RESEARCH ACTIVITIES, TECHNOLOGICAL
PLANNING, ETC.) LITERACY, THE SUBJECT AREA " T ECHNOLOGY", "\ TECHNOLOGICAL EDUICATION
HE CONCEPT OF FUNGTIONAL LITERACY OF PRIMARY N\ TASKS: DEVELOPHENT OF A PROGRAN,

SCHOOL STUDENTS ORGANIZATION OF A SYSTEM OF METHO- "

ApproACHES: STEAM APPROACH, CONVERGENT, SYSTEMIC,
ACTIVITY-BASED

PRINCIPLES! INTEGRATIVITY, PRACTICE ORIENTATION, CREATIVITY,

(COOPERATION, ENVIRONMENTAL AND GULTURAL GONFORMITY

METHODOLOGICAL BLOCK

FL- FUNGTIONAL LITERAGY Sy [ ey TL-TECHNOLOGICAL LITERACY

Figure 1
Structural and substantive model for the formation of technological literacy in younger school-
children based on a STEAM-approach to technological learning

OpraHn3aIIOHHO-MeTOMYeCKIIT 670K 0TOOpakaeT HeOOXOAMMOCTD pa3paboTKu
nH(OPMaLMOHHOTO 0becredeHNs, y4eOHO-MeTOAMYeCKOTO KOMIIIEKCa, CIIelMaIbHOM
pa3BMBAlOLIEl IPeMETHO-IPOCTPAHCTBEHHON CPefbl I T.I1.; OLlEHOYHO-Pe3y/IbTaTUB-
HbIT COTEP>KUT IIepeveHb KpUTepranbHO-AUarHOCTUIECKOT0 MHCTPYMEHTAps, T03BO-
nAouero 3¢pdeKTMBHO OLEHNBATh YPOBEHb CPOPMUPOBAHHOCTY TEXHONTOIMYECKOI
IPaMOTHOCTY M/IQJIIINX IIKOJTbHUKOB.

AddexrnBHOCTH Mcnonbsosanusa STEAM-1monxoma K TeXHONIOIMIeCKOMy 00yde-
HUIO MJIQJILINX HIKOJIbBHUKOB ONPENe/ISIOT ClleliMaTbHO CKOHCTPYMPOBAaHHbIE OpTraHM-
3aI[JIOHHO- [IefJarOTMYeCKie YCIOBYS. DTO MpeAIonaraeT BKIYeH) e KOMIIOHEHTa «TeX-
HOJIOTMYeCKasi TPAMOTHOCTb» B CTPYKTYPY PYHKI[MOHATBHOI IPAMOTHOCTY MIIQ/JIINX
IIKO/TbHUKOB, OIIpefie/ieHNie er0 CYIHOCTU, CTPYKTYPBI U COfepXKaHUA; paspaboTKy
MOJIe/Ii I KPUTEePHUaTbHO-ANATHOCTUIECKOTO MHCTPYMEHTapus, MO3BOIAIIEro 3¢-
(eKTUBHO OLIeHNBATh YPOBEeHb C(OPMUPOBAHHOCTY TEXHOTOIMYECKOI IPAMOTHOCTIL.
STEAM-niopxop, clefyeT afanTipoBaTh IO FOCYApCTBEHHDIN 3alIpOC M OTeYeCTBEH-
Hble KY/IbTYPHBIE TPaJULININL.
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MeTopmpI 1CCTIETOBaAHIA

[TpoBemeHNe NeQarorn4eckoro SKCIepyuMeHTa peaa30BbIBaIOCh OCPENCTBOM
BK/IIOUEHNS B TEXHOJIOTMYeCKOoe 00ydeHMe UCIIBITYeMbIX SKCIIepUMEeHTa/IbHOI TPYIIIIbI
aBTOPCKOII TOTIOTHUTEIbHOI 00111e00pa3oBaTebHOI 0011epa3BUBAIOLIEN IPOrPaMMbL
«BpipaCTVIM!» (101 4.) (B KOHTPO/IBHOI TPYIIIIE TEXHOIOTMYECKOe 00ydeHNe He mpe-
TepIIe/Io U3MEHEHNUI U TOIIO/THEHNIT), @ Takoke GOPM, CPEACTB U METOJOB, IIPEIyCMO-
TPEHHBIX Halllell MOZe/bIO.

B xope akcniepumenTa 6p1111 cOPMYIMPOBAHBI IBE aJIbTEPHATIBHbIE IMITOTE3BI:

Ho (uyneBas rumoresa): mpejmonaraeT OTCyTCTBME 3HAYMMBbIX Pas3Nynil B JUHA-
MyKe pOpPMUPOBAHMSA TEXHOIOTMYECKOI TPaMOTHOCTY MeX Ay KoHTponbHoit (KT') u
aKcrepuMeHTanbHoI (II') rpynmamu.

H; (anprepHaTuBHas I'MIIOTe3a): yKa3blBaeT Ha Ha/IM4YMe 3HAYMMBbIX Pas/Indmii B
AVMHaMyKe GOPMUPOBAHMS TEXHOTOTMYECKO TPAaMOTHOCTI BCTIEICTBIE peany3ainn
Ieflarorn4eckux ycnosuit Ha ociose STEAM-niofxopa.

Bri6opka

OKCIIepuMeHT IIPOBOAWICA B TedeHMe ABYX ieT (2023-2025) 1 oxBaTbIBajI 00y4aro-
IMXCSI MOCKOBCKMX ILIKOJI 1-2-X K/IaCCOB, He IPOXOAAIINX KaKUX-TNOO0 JOIOTHUTE/b-
HBIX VICTIBITAHMII TPV IIpMEMe B IIKONIY. Bcero B skcnepumenTte npuHamm ydactue 158
oby4aromuxcs: 72 Manbuuka 1 86 eBoveK. bblia MCIIonb30BaHa IByX9TaIlHas OL[eHKa
3¢ (}EeKTUBHOCTY BHEIPEHHOTO MeJarorn4eckoro BO3JeiiCTBUA: Ha KOHCTATUPYIOLIeM
U KOHTPOJIHOM 3TaIne sKcrepuMeHTa (Yukosa u fip., 2024; Muponenko, 2020; Gagel,
1997).

B nccnegoBanuy NpuHAIN y4acTye iBe TPYIIIIbL:

— OkcnepumeHTanpHaA rpynma (31, n = 78) — oOydeHue ¢ mpuMeHeHMEM
STEAM-nofxofia K TeXHOJIOTMYeCKOMY O0Y4eHII0 B paMKax JIOIIOTTHUTENbHO-
ro 00pa3oBaHMsL.

— Konrponpnas rpynmna (KI, n = 80) — TpafuIOHHBIE METOAbI OOyYEHMSL.

MeToabl

Bein paspaboTaH KpuTepuanbHO-AUATHOCTUIECKIIT MHCTPYMEHTAPMIl: OljeHKa
IPOBOJMIACH 110 8 KPUTEPUSIM TEXHOIOTMYECKOI TPAMOTHOCTH, COCTAB/IAIOIINM 3 KOM-
ITOHEHTa:

—  KOTHUTUBHO-JI€ATe/IbHOCTHBII;

—  MOTUBAIMOHHO-LIeHHOCTHBDIIT;

—  KOMaHJHO-KOMMYHMKATUBHBIIL.

[Tono6paHbl METOMKY, MO3BOJISIONNE OLEHUTh YPOBEHb CHOPMUPOBAHHOCTH
TeXHOJIOrn4YecKkoit rpamoTHocty (Tabmmua 1).
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Ta6mmua 1

KputepnanbHo-yarnocTdecKmii MHCTPYMEHTAPUII /LA BHLABICHNSA YPOBHSA

cpopMHUPOBAHHOCTH TEXHOTOTMYECKOI IPAMOTHOCTH MIA/JIINX HIKOTbHIKOB

Ne /o

KoMmoHeHTBI TeXHOTOTMYeCKOI TpaMOTHOCTHN

1

MoTHBaIIMIOHHO-I[€HHO CTHBIN

Kpumepuu: MOTHUBALMA ¥ TOTOBHOCTD K HPABCTBEHHOMY BbIéOpy B OTHOILIEHUY TEXHOJIOTMYECKO HeATeb-
HOCTU

Ioxasamenu: HTepeC K TEXHOJIOTMYECKOI AeATeNbHOCTY, OCO3HAHNE BIIVIAHMA TEXHOIOTUI Ha KU3Hb JIOfei
U CBOIO COOCTBEHHYIO, IOHMMAaHNUE CBA3U TEXHOMOIMYECKOTO 0OyUeHMs C PeasbHOI )KU3HBIO, TOTOBHOCTD K
HPaBCTBEHHOMY BbIOODY B OTHOLIEHUN TEXHOTOTMYECKOIT AeSITeNIbHOCTI

Memoouxu ouaznocmuxu: Ha ocHose Metoayku B.I. Illyp’, aganTupoBaHHOI K KOHTEKCTY T€XHOIOTMYECKOI
mesrenpHoCcTY, Metonuka T. [T, Jly6oBuuKolL (Cofep)KaTebHble 7IeMEHTSI C afjalTalyeil K MIajeMy WKO/Ib-
HoOMy Bospacty) ([ly6oBuikas, 2002)

XapakTepucTika yposHei cpopMIpPOBaHHOCTHI

Buicokuit yposerv

CpeoHuii yposerv

Huskuii yposetv

BeipaxkeHue ycTOYMBOrO MHTEpE-
ca K TEXHO/IOTMYECKOIA JiesATeTbHOC-
TV, 3MOIMOHATbHO-TIONIOKNTENb-
HOTO OTHOLIEHMs K TEXHONIOTUAM,
OCO3HaHME COLMANbHO-HPABCTBEH-
HOJi 3HAYMMOCTY TEXHONIOTNYECKOI
TeATENbHOCTH, TIOHVMAHNE CBA3K

VInTepec K TeXHONOTMYECKOl fie-
ATeNbHOCTU CUTYaTUBHBIN, OTHO-
mieHne K BAMSHUIO TEXHOMOTUIT
Ha oO6ulecTBa HeOIpefeeHHOe
(He 3HaeT WIM CYUTAET, YTO BIIVS-
HUe OTPUIATENbHO), BKIIOYAETCS
B JEeATEeNIbHOCTDb HpI/I HO]Z[,E[CP)KKE

TTaccuBHOCTD K TEXHOOTUYECKON
NeATeNbHOCTH, OTCYTCTBUE MHTe-
peca K py4yHOMY TPyZy, OTCYTCTBUE
TOHMMAaHUS CBS3U TEXHOJIOTUYe-
CKOTO OOY4eHNsI C peanbHOIl XKu3-
HBIO

TEXHOJIOTMYEeCKOT0 OOy4eHUsI C B3POC/IOro, HOHMMaeT 6asoBble
BO3MO)KHOCTBIO PEIIEeHNUA peanb- 3TUYECKME aCIEKThl TEXHOIOTMYE-
HBIX Tpo6IeM CKOJl IeATeIbHOCTY, BHYTPEHHAA

MOTUBaALMA cnabas

KorHnTnBHO-I€ATETHBHOCTHBIN

Kpumepuu: snanye 1 OHNMaHMe TeXHOMOI I, KPUTUYIECKOE U KPeaTUBHO MBILIICHNE, HABBIKY PeLIeHNs TIPO-
671em 11 ymeHue paboTaTs ¢ MH(pOpMALelt

Ilokazamenu: 3HaHUe ¥ TTIOHUMAHVE TEXHOTOTUYECKUX IIpoLeccoB, MaTepnajios, ocobeHHoCTel paﬁOTbI [
MHCTPYMEHTAMU; MH01'006paSI/I€ OCBOEHHBIX TEXHOJIOTUIL; YM€EHNE pelIaTb TEOPETUIECKNE TEXHOTOTMIECKIE
3ajga4yn B (bopMaTe beHKHVIOHaHbHOﬁl TpPaMOTHOCTMN, 3HaHIE TEXHOIOTMYECKOI TEPMIHOJIOI NN

Memoouxu ouaznocmuxu: aBropckuit onpocuuk H.B. KoncranTnnoBoit Ha ocHoBe copepkanust OPIT «Tex-
HOJIOTVs» 1-4-T0 K/1acca 1 JOIONHUTENbHOI 0611e06pa3oBaTebHOI 001epasBuBaolet IporpaMMbl «Beipa-
CTVIM!», YMK E.A. Jlyruesoit, T.I1.3yeBoit (JIyruesa, 3yesa, 2023), mpe/Ioararolil peieHne TeXHOIOIU-
4eCKIX 3ajay, B TOM 4ncie B popmare GyHKIUMOHANIBHOI IPaMOTHOCTH; MeTofyKa 3.D. 3ambansBudeHe’, 1
mereit 7-9 net; Tect 9.I1. ToppeHca’; MoHnTOpMHTr IMY?

¢ Tect «JIeceHKa» I MCCTIEAOBAHNUA CAMOOLIEHKY HOMKONbHMKOB. (2021). URL: https://www.defectologiya.
pro/zhurnal/test_lesenka_dlya_issledovaniya_samooczenki_doshkolnikov/ (zara o6pamenns: 20.06.2025).

7 MeroauKa MCCIeNOBaHUA CIOBeCHO-normdyeckoro mpiuieHna. URL: https://www.monographies.ru/ru/
book/section?id=2707 (mata obparenns: 20.06.2025).

8 Tect xpeatuBHOCTH ToppeHnca. [lnarnocTuka rBopueckoro Mpienys. URL: https://polazna-ds2.dobryanka-
edu.ru/upload/versions/32369/64040/test_kreativnosti_Torrens.pdf (mara o6pamenns: 20.06.2025).
“KoukypcsI-nccnegoBanus «9MY» msauikonbHukos 1 -11xmaccoB. URL: https://emu.cerm.ru/?ysclid=mc5793
wdnx967762305 (nata obpamenusi: 20.06.2025).
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XapakTepucTiKa ypoBHeii chopMUpOBaHHOCTHI

Boicoxuil yposers

Cpednuii yposerv

Huskuii yposerv

OcHoBaTeIbHOE BIafieHIe TEXHOIIO-
IMYeCKUMY 3HAHVUAMU: YMEHNE pas-
JIMYaTh U MOOMPATh MaTepHasIbl 1
MHCTPYMEHTBI, 3HaHMe TeXHOIOIH-
9eCKMX IPOLIECCOB, MpUMEHEHNEe
Kp]/[T]/I‘{eCKOI‘O MBILIJICHU A HpI/I I1a-
HMpPOBAHUM ¥ OLIEHKe CBOell pabo-
Thl, IPUMEHEHNEe HeCTaHHAPTHBIX
Ccroco6oB fIeATeNbHOCTU, CBOOOJ-
HOe BJIajleHue TEeXHOIOTMYecKOi
TEPMMHOJIOTMEN, OTIMYHO yMeeT
paboTaTh ¢ pa3aTUIHBIMI UCTOYHI-
KaM1 uHPOpMALNY

BasoBble TEXHOMOIMYECKIE 3HAHUSA
(B OCHOBHOM B paMKax COAepKa-
auss OPIl «Texuonorusi» 1-4-i
KJIacC), NepeHOCUT 3HaHUs B HO-
BYIO CUTYALMIO C 3aTPYAHEHNUAMM,
cnaboe NposiB/IeHNEe KPUTUIECKOTO
MblLIeHNst (He BbIAe/sieT IJIABHYIO
MBICIIb, He YMeeT 006001arh u T.4.),
C1abo TpOSAB/IAET TBOPYECKMIT TTOfI-
XOJ K pelleHMIo 3ajaun, pabora ¢
PasIMYHBIMM MCTOYHMKAMM VH-
dbopmaruy HOCUT OTrpaHMYEHHbII
Xapakrep (HaIpuMep, TONIBKO yCT-
Hasl VUIN BUJJEOMHCTPYKIIVSA)

3HaHMA HOCAT PparMeHTapHBII Xa-
paKTep U OrpaHMYMBAIOTCS TOMBKO
o6bemom OIIP, roToBHOCTD pemnraTh
TOJIBKO THIIOBbIE 3aa4U 1 3aJaHNs,
OCHOBaHHbIE Ha 3aIIOMVHAHMI, 6€3
BO3MOXXHOCTY IIEPEHOCA B HOBYIO
CUTYalNIo, IVIOXO BIafieeT YMeHN-
eM paboTaTh C pasIMIHBIMU (POp-
MaMu Tofiauy nHGOpPMALH, TBOP-
YeCKUIil OAXO K PelIeHNIo 3afad
OTCYTCTBYeT (B 3afjadax, IIpefIIoa-
raoLIMX HECKOMBKIX BO3MOXHBIX
BapMaHTOB OTBETOB, BbIOMpaeT
TOJIBKO OJIVIH)

KoMaHgHO-KOMMYHIKAaTUBHBII

Kpumepuu: KoMaHTHO-KOMMYHMKATUBHbIE HABLIKA

Ilokaszamenu: KOMMYHMKATVUBHbIE HABBIKM, HAaBbIKI KOMaHILHOI;I pa60TbI

Memoouxu ouaznocmuxu: meronuka I.B. BypmeHckoit «CoBMecTHas COPTUPOBKay, /I MIA/ILIel IIKO/bI’

XapakTepucTuKa ypoBHeii cpOpMupOBaHHOCTI

Buicoxuil yposens

Cpeonuii yposerv

Huskuii yposerv

SddexTuBHO paboTaeT B KOMaH/[E:
pacrpenienset pon, 6epeT Ha cebs
OTBETCTBEHHOCTb 3a De3y/IbTaT,
IIpefaraeT pelleH s, CIIaKUBaeT
KOHGIUKTHI, OANEPKIBAET TOBA-
puila 10 KOMaH/ie

Y4yacTByeT B COBMeCTHOI pabo-
Te, HO U30eraeT OTBETCTBEHHOCTH,
MacCcuBeH; KOMMYHUKAIUS CHUTY-
aTuBHasA (TepAeTcsAs B CUTyaluu
BO3HMKHOBEHMA CIIOPa), He BCeraa
YIMUTBIBAET IMOLMY HapTHEPa

B coBMecTHOII pabore HpOsABIAET
ITACCUBHOCTD, MHULMATMBA OTCYT-
CTByeT; HapyllaeT MpaBuIa B3au-
MopeitcTBusI (HIepeOuBaeT, He yMeeT
CITylIaTh, OTKA3BIBAETCA OT OOIMX
pellennii, HacTauBaeT TOJbKO Ha
CBOeI1 TOYKe 3peHIs1); TpebyeTcs 11o-
CTOAHHOE BMEIIATEILCTBO IIefJarora

Table 1
Criteria and diagnostic tools for identifying the level of development of technological literacy

in primary school students

Ne

Components of technological literacy

1

Motivational and value-based

Criteria: motivation and readiness to make moral choices regarding technological activities

Indicators: interest in technological activities, awareness of the impact of technologies on people’s lives and their
own, understanding of the connection between technological training and real life, readiness to make moral
choices regarding technological activities

Diagnostic methods: based on the method of V.G. Shchur", adapted to the context of technological activity, the
method of T.D. Dubovitskaya (content elements with adaptation to primary school age) ( Dubovitskaya, 2002)

1 3apganne «CoBmectHast coptmposka». (2007). URL: https://ppms22.ru/upload/medialibrary/fbb/zn26d-

pjkeohg6bhu7q4uoa6ev8wee475/2.4. Kommunikativnye_Sovmestnaya-sortirovka.pdf

(maTa obpaueHus:

20.06.2025).
" The Ladder test is designed to study preschoolers’ self-esteem. (2021). (In Russ.). URL: https://www.defec-
tologiya.pro/zhurnal/test_lesenka_dlya_issledovaniya_samooczenki_doshkolnikov/ (accessed: 20.06.2025).
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Characteristics of the levels of formation

High level

Intermediate level

Low level

Expression of a stable interest in
technological activities, an emo-
tionally positive attitude towards
technologies, awareness of the so-
cial and moral significance of tech-
nological activities, understanding
of the connection between techno-
logical training and the possibility
of solving real problems

Interest in technological activities
is situational, attitude towards the
influence of technologies on society
is uncertain (does not know or be-
lieves that the influence is negative),
gets involved in activities with the
support of an adult, understands
the basic ethical aspects of techno-
logical activities, internal motiva-
tion is weak

Passive attitude towards techno-
logical activities, lack of interest in
manual skills, lack of understanding
of the connection between techno-
logical training and real life

Cognitive-activity

Criteria: knowledge and understanding of technology, critical and creative thinking, problem solving skills and
ability to work with information

Indicators: knowledge and understanding of technological processes, materials, features of working with tools;
variety of mastered technologies; ability to solve theoretical technological problems in the format of functional
literacy, knowledge of technological terminology

Diagnostic methods: author’s questionnaire by N.V. Konstantinova based on the content of the FRP “Technology”
grades 1-4 and the additional general educational developmental programme “We are STEAM!”, teaching and
methodological complex by E.A. Lutseva, T.P. Zueva (Lutseva et al., 2023), which involves solving technological
problems, including in the format of functional literacy; the method by E.F. Zambatsyavichene", for children
aged 7-9; the test by E.P. Torrance', EMU monitoring®

Characteristics of levels of formation

High level

Intermediate level

Low level

Thorough knowledge of techno-
logical knowledge: ability to dis-
tinguish and select materials and
tools, knowledge of technological
processes, application of critical
thinking when planning and evalu-
ating one’s work, application of non-
standard methods of activity, fluent
knowledge of technological ter-
minology, excellent ability to work
with various sources of information

Basic technological knowledge
(mainly within the framework of
the content of the FRP “Technology”
grades 1-4), transfers knowledge
to a new situation with difficul-
ties, weak manifestation of critical
thinking (does not highlight the
main idea, does not know how to
generalize, etc.), shows little creativ-
ity in solving problems; work with
various sources of information is
limited (for example, only oral or
video instructions)

Knowledge is fragmentary and
limited only by the volume of the
FPR, readiness to solve only typi-
cal problems and tasks based on
memorization, without the possibil-
ity of transferring to a new situation,
poor skill in working with various
forms of information presentation,
lacks a creative approach to solving
problems (in problems that involve
several possible answers, selects
only one)

2 The methodology of the study of verbal and logical thinking. (In Russ.). URL: https://www.monographies.
ru/ru/book/section?id=2707 (accessed: 20.06.2025).
1 The Torrence Creativity Test. Diagnosis of creative thinking. (In Russ.). URL: https://polazna-ds2.dobryan-
ka-edu.ru/upload/versions/32369/64040/test_kreativnosti_Torrens.pdf (accessed: 20.06.2025).

Y EMU research contests for students in grades 1-11. (In Russ.). URL: https://emu.cerm.ru/?ysclid=
mc5793wdnx967762305 (accessed: 20.06.2025).
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3 Command and communication

Criteria: team and communication skills

Indicators: communication skills, teamwork skills

Diagnostic methods: Methodology of G.V. Burmenskaya “Joint sorting”, for primary school"

Characteristics of levels of formation

High level Intermediate level Low level

Works effectively in a team: dis- Participatesin teamwork, butavoids In teamwork, shows passivity, lacks

tributes roles, takes responsibil- responsibility, is passive; communi- initiative; violates rules of interac-

ity for the result, suggests solutions, cation is situational (gets lost in a tion (interrupts, does not know how

smooths out conflicts, supports dispute), does not always take into to listen, refuses joint decisions, in-

teammates account the partner’s emotions sists only on his own point of view);
requires constant intervention from
the teacher

O6paboTKa MOTyIeHHBIX B XOie MCCTIEOBAHMs Pe3y/IbTaTOB IPOBOANIACH C MCIIONb-
30BaHIEM METO[[OB MaTeMaTMYeCKOil CTaTUCTUKM. [l ompefesieHns HOpMa/lbHOCTHU
pacrpesienieHVsl BBIOOPKY OBbUI peann3oBaH aHa/IN3 C MCIIOIb30BaHMeM KpUTepys OIII-
ca — Ilanm, paBeHCTBO AMCIIEPCHIT OLIEHMBANIOCh Ha OCHOBe KpuTepusa Puiepa, sHauu-
MOCTD IIOJTy4€HHbIX Pe3y/bTaToB OIpefe/aaach Ipyu nomomy t-kpurepus CTblofieHTa.

PesynbraThl ccienoBaHua

Ha xoHcTaTupyomeM srame 9KCIepUMeHTa Oblla IpOBeJieHa CTAapTOBasl OLIEHKA
YPOBHS C(OPMMPOBAHHOCTY TEXHOJIOTUYECKON I'PAaMOTHOCTU OOy4aroIUXCs, IIPON3-
BeJleHa JIeKOMITO3UIIVIS TPYIIII IT0 YPOBHAM CPOPMUPOBAHHOCTY KaXK/JOTO KOMIIOHEHTA
TEXHOJIOTMYEeCKOJ 'PaMOTHOCTH M3OIMPOBAHHO APYT OT APyTra 1 110 00IIeMy ypOBHIO
cpOpMMUPOBAHHOCTY TEXHOIOTMYECKON TPAMOTHOCTY M/IAIINX IIKOTTbBHUKOB Ha BBICO-
Knit, cpemHuil n Hnskuit (PucyHok 2).

YPOBEHD TEXHOJIOTTYECKOV TPAMOTHOCTU KHCT

70,0
60,0

61,25

50,0 13,6
40,0 —

33,75
30,0 ———

20,0 ———
10,0 —

TT 9T KHCT % TT KT KHCT %

Vv 7 77
Huskuii ypoBenn CpepHnit ypoBeHb Boicokuit yposenb

0,0

Pucynox 2
Pacnpenenenne MIagmmnx IKOTbHIKOB IO YPOBHAM cpOPMIPOBAHHOCTH 001Iei
TEXHOMTOIMYECKOIi TPaAMOTHOCTH Ha KOHCTAaTUPYIOLIeM 3Tale

1> The “Joint sorting” task. (2007). (In Russ.). URL: https://ppms22.ru/upload/medialibrary/fbb/zn26dpjkeoh
g6bhu7q4uoa6ev8wee475/2.4 Kommunikativnye_Sovmestnaya-sortirovka.pdf (accessed: 20.06.2025).
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TECHNOLOGICAL LITERACY LEVEL (ASCERTAINING)
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60.0

50.0

400 ——
30.0 —
200 ———
100 —

0.0

EG Stating % CG Stating %

. % v
,A Low level % Average level High level

Figure 2
Distribution of primary school students by levels of general technological literacy

at the ascertaining stage

[ mpoBepKM Ha HOPMA/IbHOCTDb pacHpefie/ieHns BBIOOPKM OBbUI MCIIO/NTb30BaH
kpurtepuii dunca — [Taym (HoBukos, 2004).
PesynmbraTel aHamM3a npefcTaBieHsl B Tabmume 2.

Ta6mmuua 2
Kpurepnit dnrnica — IManmu ist oleHKM paBHOMEPHOCTH pacipereNieHis BBIOOPOK

Ha KOHCTaTHpyloigeM sTane sxcnepumenta (I u KI)

KorHuTuBHO-IeATeTbHOCTHBII MoTHBaIOHHO-IIeHHOCT- KoMaHIHO-KOMMYHIKa-
KOMIIOHEHT HbIIi KOMIIOHETH TUBHBII KOMIIOHEHT
3
0 = |
s 5 o
S g 5 2
z E :  E3 & E
z Y E g £ %r S KoMaHAHO-KOMMyHUKa-
. 2
E 8 5 g 2 g, S s = 2 a TUBHbIE HABBIKI
=5 2z ) s &2 3 3 &
(=} = = [0 < o
L = 3] = g o L o 0 z 2
S = B &= = B = =y = m 9
Tz £ g 5 28 §E 5 S g
EE &3 8 &3 9E&E S g g
a & &5 = TE 5o p= S a
9kcnepumenTtanbHas rpynna KHCT
Kp. Ommica —
P Mamm 0,37 0,09 0,12 0,25 0,29 0,22 0,05 0,42
Konrponpnasa rpynma KHCT
Kp. Ommca —
P Mamm 0,45 0,09 0,12 0,03 0,15 0,21 0,27 0,44
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Table 2
Epps-Palley criterion for evaluating the uniformity of sample distribution at the ascertaining
stage of the experiment (EG and KG)

The motivational and value Command and commu-

Cognitive activity component ..
component nication component

Command and commu-
nication skills

standing of technology
Problem solving skills
The ability to work with

Willingness to make

Knowledge and under-
moral choices

Critical thinking
Creative thinking

information
Motivation

Experimental group STAT

Epps — Palley

o 0.37 0.09 0.12 0.25 0.29 0.22 0.05 0.42
criterion

Control group STAT

Epps —Palley o /0 400 012 003 015 0.21 0.27 0.44
criterion

Hu opyH 13 momy4eHHBIX pe3y/lIbTaTOB He BBIXOAWUT 3a KPUTUYECKNE 3HAUYEHUA
Kkpurepusa dmrca — [lammm, Takum 06pa3om, OTydeHHbIE B pe3y/IbTaTe pacuyeToB JjaH-
HbIE TOBOPAT O HOPMaTbHOM paciipelienieH!y BceX BhIOOPOK.

YT106BI IPOBEPUTD PABEHCTBO [JMUCIEPCHUIT BHIOOPOK 9KCIIEPUMEHTATIBHON U KOHTP-
OJIBHOJI TPYIIIBL, ObUI UCTIONB30BaH TecT Puiiepa, MO3BOJAIOLINIT TIOATBEPAUTD VTN
OIIPOBEPTHYTb TMIIOTE3Y O PABEHCTBE NUCIEPCUI IBYX HOPMAIbHO paclpeie/IeHHbIX
BbI60pOK (HoBmkos, 2004).

Beina cdopmynpoBaHa HyneBas TMIIOTe3d, KOTOPasi 3aK/I0Yanach B TOM, 4TO H,
O3HaYaeT paBEeHCTBO AVICIEPCHIl ABYX BBIOOPOK, ¥ IIPOBEEHBI PACUEThI II0 KXK/JOMY
V3 TIOKa3aTesIell TEXHOJIOTMYECKO IPAaMOTHOCTY M/IAIINX IIKO/IbHUKOB (Tabnuma 3).

Tabmuua 3
Pacuer xputepusa ®uimepa ansA onpenenennsa papencTsa aucnepcuit I n KT

HA KOHCTAaTHPYIOLIEM 3TAaIll€ IKCIIEPUMEHTA

MoTHUBaIOHHO- Komanpno-
" N KOMMYHH-
KOrHuTUBHO-€ATENbHOCTHDI KOMIIOHEHT IIEeHHOCTHBIN .
KaTUBHBbII
Kommnorent
KOMIIOHEHT
L S , g o o = A |
= = ' = = o
= I & 4 g Z B <5 3 a s = SEFINS Z5 %
©e$E £z, E% EEE =i 2 g2:ip SI:is
=N S o = g g AE8 Eosas = 888 €253
£55 &¢5 &= S52 fgE¥E & £5EES ZzgE
s EE 28R = T AR S A&SEF = Remma 2288
K[ 9I' KI I KI 39I' KI 3I' KIr 3r KIr 93r KI 3r KI 2ar
n 80,00 78,00 80,00 78,00 80,00 78,00 80,00 78,00 80,00 78,00 80,00 78,00 80,00 78,00 80,00 78,00
SD 6,60 5,06 4,82 4,44 7,42 8,44 14,45 14,06 12,41 15,08 4,43 9,88 8,24 11,47 0,65 0,63
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SD 6om. / 1,31 1,08 114 1,03 1,22 223 1,39 0,98
SD meH.
F kpur.
KpuT. 1,39 1,39 1,39 1,39 1,39 1,39 1,39 1,39
a=0,05
F am. ><=F kpur. < < < < < > > <
H,=pucmep-— po HO= Ho= HoO= Ho= HO= HO= HO=
cun paBHbI
Table 3

Calculation of the Fisher criterion for determining the equality of the variances of EG
and CG at the ascertaining stage of the experiment

=]
1§
< = —~—
.. . The motivationaland 2 -2 §
Cognitive activity component 5§58
value component £ E S
EEE
oS8
S o0
< g & g e & —
E 2 E = e E 2 EE
HE B 2 < 2 e 5 g £ =
g8 i o g =% b= g S 5
9 5 3 = 4 =% g = Bh E » =
5 E g Z 2« ©BLIZSE Z £ 8 ggw
b=l = 3] o= v 5 B IS =g o =
=] =
258 5 5 &% E2E = ZES S58%
CG EG CG EG CG EG CG EG CG EG CG EG CG EG CG EG
n 80.00 78.00 80.00 78.00 80.00 78.00 80.00 78.00 80.00 78.00 80.00 78.00 80.00 78.00 80.00 78.00
SD 6.60 5.06 4.82 4.44 7.42 8.44 14.4514.06 12.41 15.08 4.43 9.88 8.24 1147 0.65 0.63
SD more / 131 108 114 1.03 122 223 139 0.98
SD less
F crit. for
1.39 1.39 1.39 1.39 1.39 1.39 1.39 1.39
a=0.05
F emp. ><=F crit. < < < < < > > <
= e HO= HO= HO= HO= HO= HO» HO=

ances are equal

CpaBHUTEIbHBII CTATUCTUYECKIUIT aHA/IN3 [T0Ka3a/l TOMOI'€HHOCTD I'PYIIII 110 YPOB-
HIO COPMMPOBAHHOCTY T€XHOJIOTMYECKOV TPaMOTHOCTY Ha KOHCTATUPYIOIeM dTale
aKcrepuMeHTa (tam. = 0,66).

Ha xoHTponpHOM 3Tarme sKCIepuMeHTa MPOM3BOAVIACh OIfeHKA JUHAMUKU U3-
MeHEHMUIT BCeX KPUTepUeB TeXHOTOTMYECKOIl IPaMOTHOCTY U30IMPOBAHHO U 0OIIEero
YyPOBHA CpOPMUPOBAHHOCTU TEXHOJIOTMYECKOI rpaMoTHOCTH (PucyHOK 3).

JuHaMMKa U3MeHeHUI OTpaXkaeT 3HAYUTENbHOE IPEeBOCXOACTBO 3G PeKTUBHOCTI
IPUMEHEHHOTO NearorMyeckoro BO3/leliCTBIUA Ha 001mMil ypoBeHb CpOpMUPOBAHHO-
CTY TEXHOIOTMYECKON IPaMOTHOCTY M/IAJIIINX IIKOJIbHMKOB Ha ocHoBe STEAM-moxo-
na B 3T otHOCcuTennbHO KI. Oco6eHHO APKO Ha 9TO YKa3bIBaeT COIIOCTAB/ICH}E HI3KOTO
U BBICOKOTO ypoBH:A obeux rpynm: B OI' o cumswicsa Ha 20,5%, a B KI' yBenmmunica
Ha 38,7%, Bbicokuit B I mpubasun 11,6%, npotus nonHoro ucyesnoBerus B KI. Eciu
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y4ecTb TOT (aKT, 4TO Ha KOHTPOJIbHOM 3Talle HU3KMII ypoBeHb B DI ObII HECKOIBKO
Bble, 4eM B KI, pe3y/bTaTbl MOXKHO CUMTATB ellje 60/1ee 3HaYNTeNbHBIMMA B TT0Ib3Y OI.

IVMHAMMNKA YPOBHSA C(I::OPMI/IPOBAHHOCTI/I
TEXHOJTOTMYECKON TPAMOTHOCTH
100% 8 () 4 0,0
90%
80%
70% 6 6 6
60%
50%
40%
30% ;
20% L0 >
10%
g Or  KHCT% Ko L S  KTPI% K&
Hwuskuit ypoenn Cpenunit ypoBeHb Boicokmit ypoBeHb
Pucynok 3

HI/IHaMI/IKa pacnpeneneHya MIaginx IKOTbHUKOB 11O o6meMy YPOBHIO C(l)OPMI/IPOBaHHOCTI/I
TEXHOTOTMYEeCKOI TPaMOTHOCTM HAa KOHTPO/IbHOM 3TaIl€ IKCIIEPUMEHTA

DYNAMICS OF THE LEVEL OF TECNOLOGICAL
LITERACY FORMATION
100% 8 0 4 X\,
90%
80%
70% 6 y 6
60%
50%
40%
30% -
20% > >
10%
0k EG Starting % CG EG Control% CG
VA Low level Average level High level

Figure 3
The dynamics of the distribution of younger schoolchildren by the overall level of technological
literacy at the control stage of the experiment

Pesy/pTaTbl KOHTPOJIBHOTO 3Tara ObIIM CTATUCTUYECKM IIPOAHATM3MPOBAHDL:
OIIpefieNieHbl CPefHIIe 3HAYeHNS 110 KoMy HoKasartenio (Xcp.), X CTaHZapTHbIE OT-
kinoHeHys (SD) u pacueTHbIe t-3HaYeHNUs A1 Kaxkporo kputepus (Tabmuma 4).
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Tabmunna 4
CpaBHUTENbHBIIT aHATN3 KOHTPOIBHOTO 9TAIA SKCIEPIMEHTA II0 KPUTEPUIM

cpopMHUPOBAHHOCTY TEXHOTOTMYECKOI IPAMOTHOCTH MIA/JIINX IHIKOTbHIKOB

PasuHuia

Kpurepmii KT (Xcp.) AT (Xcp.) (3T — KT) t-3HaueHme
3HaHMe ¥ TOHMMaHe TEXHOMOTHI 14,91 28,14 13,23 8,51
Kputndeckoe MpInenne 7,05 17,71 10,86 10,10
KpearnBHOe MbIIIIeHNE 8,22 13,91 5,70 3,77
HagbIku perueHns mpobiem 0,81 17,16 16,35 8,87
Ymenue paborars ¢ nHbOpMaIeit 8,45 27,48 19,02 8,83
MoTtuBanus 5,16 20,12 14,97 13,35
TOTOBHOCTB K HPaBCTBEHHOMY BBIOOPY 10,80 18,81 8,01 5,54
KomaHIHO-KOMMYHUKATUBHbIE HABBIKI 0,04 0,44 0,40 3,47

Table 4
Comparative analysis of the control stage of the experiment according to the criteria

of formation of technological literacy of younger schoolchildren

Difference

Criteria CG (X Avg.) EG (X Avg.) (EG — CG) t-criteria
Knowledge and understanding of technology 14.91 28.14 13.23 8.51
Critical thinking 7.05 17.71 10.86 10.10
Creative thinking 8.22 13.91 5.70 3.77
Problem solving skills 0.81 17.16 16.35 8.87
The ability to work with information 8.45 27.48 19.02 8.83
Motivation 5.16 20.12 14.97 13.35
Willingness to make moral choices 10.80 18.81 8.01 5.54
Command and communication skills 0.04 0.44 0.40 3.47

[TonyueHHOe t-3HavYeHMe 00IIero YPoBHs cHOPMUPOBAHHOCTI TEXHOIOTMYECKOI
rpaMOTHOCTH (21.19) 3HaYMTENbHO IpeBbINIaeT KPUTUIECKOe, YTO MOATBEP>KAAeT CTa-
TUCTUYECKM 3HaunMoe mpeBocxoficTBo OI Haj KI' B ypoBHe TeXHOIOIMYECKOII IPaMOT-
HOCTHU U CBUJIETETIbCTBYET 00 3 PEeKTUBHOCTI NPOBEEHHOTO MeJarorn4eckoro Bo3-
IeVICTBUSL.

O6cyXK/eHne pe3yTbTaToB

[TpoBemeHHOE MCCIefOBaHMe TI03BOIVIIO BBIABUTD K/IIOUEBble OPraHM3al[IOHHO-
Hefarornyeckye yemoBys GOpMUpPOBaHMs TEXHOTOTMYECKO IPAMOTHOCTY MIAZIINX
LIKO/IbHMKOB Ha ocHoBe STEAM-miogxopma.

B pamkax paboTbl ObUTa BBIsIBIEHA HEOOXOAMMOCTb BK/ITIOUEHUs KOMIIOHEH-
Ta TEXHOJIOTMYECKOJ I'PAaMOTHOCTU B CTPYKTYPY (YHKIMOHAJIBHOV I'PaMOTHOCTY
M/IAJIINX IIKO/IBbHMKOB, OIPeIeNeHbl ee CYIHOCTb U CTPYKTYpPHO-COHep>KaTe/IbHbIe
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XapakTepucTuKu. CTPYKTypPy T€XHOJIOIMYECKOi TPAMOTHOCTY MJIAfILINX IIKOTbHUKOB
00pasyIoT eINHCTBO B3aIMOCBA3aHHBIX KOMIIOHEHTOB: MOTUBAIVIOHHO-1IeHHOCTHOTO,
KOTHUTMBHO-/IEATEIBHOCTHOTO ¥ KOMaHTHO-KOMMYHVKAaTHBHOIO KOMIIOHEHTOB.
[enarormnueckuit notenyuan STEAM-nonxopa mist GopMUPOBaHMsL TEXHOIOTYe-
CKOJl TPAMOTHOCTY M/IAJIIINX IIKOJTBHIKOB 3aK/TI0UAETCSI B €T0 BO3MOXKHOCTHU 00BeM-
HUTDb B €IMHYIO CUCTEMY 3/IeMEHTbI eCTeCTBEHHOHAYYHOTI'O 3HAHUS, MH)XXeHepun, TeX-
HOJIOTMM, MaTeMaTUKV ¥ MCKYCCTBA Y MHTETPUPOBATh B TEXHOIOTMYECKOe 0OydeHne
MJIa/IIIVX IIKOTbHMKOB IIOCPENCTBOM a/JalITPOBAHHOTO (YIIPOILIEHHOTO) IpoIlecca MH-
YKEHEPHOTO MPOEKTUPOBAHS, IPEACTAB/IAIOIIEr0 CO00IT OCTYIIHBII J/I HOHVMAHUSA
00y4aromMUCS TTOLIATOBBIN a/ITOPUTM JIeVICTBUI, YCBOEHUE KOTOPOTO CIIOCOOCTBYeET
pa3paboTKe 1 peanu3anny NHTEPECHBIX /IS IeTell MPOEKTOB 6e3 MpUMeHEeHNUs CITOXK-
HBIX MaTeMaTN4eCKMX BBIYVMCIEHUII U CIIeIa/IN3MPOBAHHOTO IH)KEHEPHOTO aHa/IN3a.

BriBoabl

PesynpraTel MCCIEZOBAaHMA CBUIETENbCTBYIOT O BBICOKOW 3(deKTuBHOCTI
STEAM-noaxopa B GopMupOBaHNN TEXHOTIOTMYECKOI TPAaMOTHOCTY MJIA/JIINX IIKO/Ib-
HYKOB. Hanbonpimit npupoct HabmogaeTcs B:

— MOTMBALIUM: CBUJETENbCTBYET 06 3 dEeKTUBHOCTH UCIIONb30BAHNA UTPOBOTO

Y TIPOEKTHOTO OOYYeHN, COfiep>KaHMsl, OCHOBAHHOTO Ha MHTepecax AeTeil I
BK/IIOUEHMA MCCIEOBATENbCKOM COCTABIAIIEl B TEXHOIOTMYECKoe 00yude-
HIIE;

— yMeHUM paboTarhb ¢ nHPOpMauMer: MOATBepXkAaeT 3¢ (PEeKTUBHOCTD VCIONb-
30BaHMs B OPTaHM3ALMY TeXHOJIOTMYECKOI IeSITeIbHOCTI O0YYaIOIMXCs pas-
JMYHBIX GOpM Hofaun MHGOpMaIV (TeKCTOBbIe ¥ rpadudecKue MHCTPYKIVIN,
4epTeXM, PUCYHKH, CXeMBI), 0pOpM/IeHNEe 0OYJAIOIIMICS Pe3y/IbTaToB pabo-
ThI B Ta0O/INIIBI, CAMOCTOATEIbHOE CO3/JaHNe 9CKU30B I T.IL;

— HaBBIKaX pelleHNs IpobeM: B IEPBYIO o4epefb ToBOpUT 00 addexTrBHOCTI
IPAKTUKO-OPMEHTVPOBAHHOTO O0Y4eHNA M JMCIONIb30BAHUSA YIPOIEHHOTO
npollecca MHXeHEPHOTO TPOeKTYPOBAHNA.

9TO NOATBEP)K/jaeT, YTO MHTErpalys HayKM, TeXHOIOT U, MHXeHepUN ¥ MaTeMa-
tnky STEAM-nofxona K TEXHOTOIMYECKOMY OOYYEeHUI0 MIQiINX LIKOIbHMUKOB, JC-
I0/Ib30BaHMe YIIPOLIEHHOTO IIPOIecca MHXEeHEePHOTO IMIPOeKTUPOBAHNA U TNYHOCTHO-
OPMEHTHPOBAHHOE COfepKaHMe 00ydeHus 0co6eHHO 9(pPeKTUBHBI /I TOBBIIICHN
y4e6HOI MoTuBanyy, GopMUpoBaHuA MHPOPMAIMOHHBIX HaBBIKOB 1 IPOOIEMHOTO
MBIIITIEHMA.

ITo uTOry NNpOBEIEHHOTO MEArOTMYECKOTO SKCIIePMMEHTa MOXKHO CHeNaTh Cely-
IOIIVIe BBIBOJIBL:

— STEAM-nopxop cTaTMCTUYECK) 3HAYMMO YIy4dlIaeT TeXHOIOIMYECKYI0 Ipa-
MOTHOCTb M/IQJIIINX IIKOJTbHIKOB;

— Hanbosee BBIpa)KEHHbIE M3MEeHEHNUs HAOMIONAIOTCA B MOTMBAIVIOHHO-IeH-
HOCTHOM KOMIIOHEHTE;

—  Ppesy/IbTaThl OATBEP>KAAIOT LiesiecoobpasHocTh BHegpernsa STEAM-nopxopa
B 00pa30BaTe/IbHBIN IPOL[eCcC MIAIIIel IIKOJIBL.
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Takum obpasom, npumenenne STEAM-noaxosa sBIsAeTCsA NMePCHEKTUBHBIM Ha-
IpaBJIeHNeM MOJIepPHI3alM Hauya/IbHOTO 00pa3oBaHNUA B YCTIOBMAX TEXHOIOTMYECKOI
TpaHchOpMaLUNL.

IIpakTiyeckoe npuMeHeHne

IIpennoskeHHbIe B ICCIEOBaHUM KOHLIENITYa/IbHbIe OCHOBBI, IIPMHIIUIIBI 1 METOMbI
STEAM-nofxozia K TEXHOTIOTMYECKOMY O0y4eHNI0 00/1a/jal0T 3HAYUTe/IbHBIM IIPaKTI-
KO-OPMEHTUPOBAHHBIM IIOTEHLIMA/IOM ¥ MOTYT ObITh 3 PEeKTMBHO MHTEIPUPOBAHBI B
06pa3oBaTe/IbHBII ITPOLIECC HaYa/IbHOI LIKOJIBI B PAMKAX KaK JJOIOTHUTENIbHOTO, TaK 1
OCHOBHOTO 00pa3oBaHI, B TOM YMCIIe 1 B IPYTUX IIPeMETHBIX obmacTsax: «OKpyxao-
muit Mmup», «MareMmatuka» u fip.
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