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AHHOTAIIUA

JKeHIMHBI HEJOCTATOYHO NPefiCTaBIeHbl BO MHOIMX obnactsax STEM. VccneosaTenu yacTo yka-
3BIBAIOT HA TeHJ[ePHbIE CTEPEOTHUIIBI KaK Ha OJHO 13 OCHOBHBIX OOBACHEHWII TeHIEPHOI ANCIPO-
nopumyu B STEM-o6nactsax. CyliecTByioliye METORUKM U3MEPEHNUA CTEPEOTUIIOB He YYUTHIBAKOT
KOHTEKCTbI 00pasoBanusA 1 Kapbepsl B STEM. B maHHOM MCCIejoBaHMM IPeAIPUHATA IOIbITKA
paspaboTKM MHCTPYMEHTA [/IA UX U3MEPEeHNs, C TPUMeHEHNEM MeTOJ0/IOTMI CMEIIMBAHMSA MEeTO-
nos. Ha mepBom sTame (kauecTBeHHOe MCCIeioBaHMe) Obllla OompeienieHa (aKTOpHasA CTPYKTypa
MHCTpyMeHTa (MEeTOJ MHTEPBBIO, BRIOOPKaA 18 )KeHIIMH); Ha BTOPOM 9Tarie (KOIM4eCTBEHHOe ICCTe-
IoBaHMe) pa3paboTaH 1 anpoOUpPOBaH ONPOCHUK 0 crepeornnax B STEM (Bbi6opka 295 »eHIIMH).
Paspa6oTaHHBII ONPOCHUK A€MOHCTPUPYET Y/OBIETBOPUTENbHbIE NCUXOMETPIYECKIe XapaKTe-
PUCTUKY, KOPPeKTHOe (YHKIMOHMPOBAHME YTBEP)KIEHMUI U MOATBEP)KIAET OXKMUIAEMYIO [IBYX-
¢dakropHy0 cTpyKTypy. OmpocHUK cocTonT 13 10 yTBEp KIeHmil 1 BKIoYaer B cebs Ba dakTopa:
(1) nsyuenne STEM-obracreit 1 Kapbepa B HNX OOJIbllle ITOAXOANT MY>KUMHAM, YeM JKEHIIMHAM;
(2) pabora B STEM-06/1acTsAX HECOBMECTMMA C SKEHCKOIT POJIEBOJ MOJIE/bIO — 3a00TUTHCA O CEMbe.
BrimenenHas GakTOpHasA MOJIETb COOTHOCUTCA C TEOPETUIECKMMI PENICTABIEHNAMI O CTePe0TH-
I1aX: CTEPEOTHUIIBI O CIOCOOHOCTAX IeBOYEK K TEXHNYECKVM AUCIUIIMHAM U CTEPEOTHIIBI O )KEHCKOI
poreBoit Mopienut. PaspaboTaHHBIN MI3MePUTENbHBI MHCTPYMEHT «CTepeoTUITHbIe IPe/iCTABTeHN
B orHomexnu STEM» 17151 nsydeHus ux BbIpakKeHHOCTH Oy/ieT JaBaTh BO3MOXXHOCTb (PUKCHPOBATh
UX Ha/lW4ue, OLeHNBATD MX CBA3b C APYTUMM HCUXOMOTMYECKMMIU KOHCTPYKTaMu (Harpumep, Mo-
TUBAINeI) ¥ aKa[leMIIeCKIMMU JOCTIDKEHUAMMU, KOPPEKTUPOBATh 00Pa30BaTE/NbHYIO U KaPbePHYIO
TPaeKTOPHIO, TeEM CaMBIM, BO3MO>KHO, CIIOCOOCTBOBATH 3aKpeIIeHNo KeHIH B STEM.
KmroueBbie cnoBa: STEM-o6pasosanne, STEM-Kapbepa, CTepeOoTHIIb], TeHep.
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Abstract

Women are underrepresented in STEM. Researchers note that gender stereotypes are the main
explanation for gender disparities in STEM. Methods for measuring stereotypes do not take into
account the contexts of education and careers in STEM. This study is an attempt to develop a tool
for measuring stereotypes, using mix methods approach. At the first stage (qualitative research), the
factor structure of the instrument was determined (method interview, sample of 18 women); at the
second stage (quantitative research), a questionnaire on stereotypes in STEM was developed and
tested (sample of 145 women). The developed questionnaire demonstrates satisfactory psychometric
characteristics, correct functioning of statements and confirms the expected two-factor structure.
The questionnaire consists of 10 statements and includes two factors: (1) studying STEM and career
in STEM are more suitable for men than women; (2) work in STEM is not compatible with the female
role model of taking care of the family. The selected factor model correlates with theoretical ideas
about stereotypes: stereotypes about girls' abilities in technical disciplines and stereotypes about
female role model. The developed questionnaire "STEM stereotypes" will make it possible to fix
them, evaluate their relationship with other psychological constructs (for example, motivation) and
academic achievements, correct the educational and career trajectory, thereby possibly contributing
to the consolidation women in STEM.

Keywords: STEM education, STEM career, stereotypes, gender.

BBenmenue

Pa3BuTHe TeXHNYECKUX VM MHHOBALMOHHBIX 00/IacTell BefleT K aKTMBHOMY YBe/Iude-
HMIO pabOYNX MeCT B HUX, IIPMBJIEYEHNIO ¥ CTUMY/IMPOBAHIIO HOBBIX KafpoB. Pasmuy-
HbI€ JICCTIEOBAHMA TIOKA3bIBAIOT PACTYIINIL CIIPOC Ha PhIHKE TPyHa A Kapbepbl B STEM
(science, technology, engineering, mathematics). CornacHo IpOrHO3y pBbIHKa TpYZa,
IeBSITh U3 AecsiTy Hanrbosee ObBICTpOpACTYIINX Hpodeccuit, TPeOYIOINX KaK MUHIMYM
creneHy 6akamaBpa, OyAyT 3aBMCETb OT MAaTEMaTUYECKOTO MM €CTeCTBEHHOHAYYHOTO
oOpasoBaHusA, a MHOIMe Ipodeccun GyAyT CBA3aHDI C €CTECTBEHHBIMI HayKaMM U Ma-
IIMHOCTPOEHMEM, M KOJMYECTBO BBICOKOOIUIAYMBAEMbBIX MECT BBIPACTET B TaKUX cde-
pax, kak 3gpasooxpanenne 1 STEM (Lund, et al., 2021). Bonee uHTepecHBIM sIBISIETCS
pasfiefieHre KapbepHBIX TPAEKTOPMIl IO TEHAEPHOMY IIPU3HAKY, KOTOPOE IPOJOIKAET
OCTaBaTbCsI OHOI U3 CEPbe3HBIX MIPOHIIEM YCTONIMBOTrO pasBuTus obuects. CTaTuCTu-
Ka [IOKa3bIBAeT, YTO TONBKO 24 % >KEeHIVH 3aHATHL B 2016 oy B TEXHUYECKMX 00/1acTAX
B EBporne u B Poccun, a B oT/jenbHbIX crenuanbHOCTsX ux MeHee 10 % (KellyServices,
2015; Rosstat, 2020).

CoracHO CTaTMCTMYECKVM MAHHBIM, MOXXHO OTMETUTb aCCOLMALNIO PabOThI
B STEM-o6mactax ¢ myxckummu npodeccuamu. Takas cUTyalus B fabHeilieM OyeT
pacHIMpsATh IPUCYTCTBYIOLNIT TeHAEPHBII Pa3pblB, BeCTI K (PMHAHCOBOI HECTAOMIbHO-
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CTY SKEeHII[UH, IPO6IeMaTU3NPOBATh JOCTYIIHOCTb 0OPa30BaHMsI 1 BOSMOXKHOCTY Kapbe-
psl. HeponpencrasnenHocTs xkeHIyH B STEM BbI3bIBaeT 6€CIIOKOIICTBO, a paclipeHue
X yIacCTUs B JAHHBIX 00/IaCTsIX B Pa3BUTBIX CTPaHax OyfeT B JalbHeNIIIeM IIOOLPATHCS
(UNESCO, 2020). 3HauuMOoCTb Ipo6/IeMbI IIPYBIEYEHNS SKEHIIMH 3aMedeHa IOMUTHKA-
M, uccnegoBarenamu u paboroparesivu (Kelly Services, 2015; UNESCO, 2020). Takxe
VIMJ OTMEYal0TCs ITOJIOXKIUTE/IbHBIE /IS YKEeHIIVH aCIIeKThI [I0C/Ie pellleHys] JaHHOI IIpo-
671eMbl, HAIIpMMepP POCT X JOXO/0B, yIydlleHIe Ka4eCTBa )KU3HI, YTO TO/DKHO CII0CO6-
CTBOBAaTb 9KOHOMIYECKOMY ¥ COLMAIIbBHOMY POCTY He TONBKO UX, HO ¥ BCETro 00IIecTBa.

Takast cuTyanusi 3acTaB/sieT HAC MOIBITATbCs IIOHATh IPUUMHBI HU3KOTO OXBATa
KeHIH crienmanbHocTsMyu STEM, Tak Kak OYeHb Ba)KHBI KOHTEKCTYa/lbHble BIVISHMA
Ha aKTMBHBIX (asaX MPUHATUSA peLIeHWiT B BbIOOpe 00pasoBaTeIbHON U KapbepHOIT
Tpaekropun. Heobxomumocts npusedenys xeHiiuH B STEM, a B fanbHeliieM ux 3a-
KpeIUTeHNsI B HUX, a TaK)Ke aKTMBHOE Pa3BUTHE VCCIENOBAHWIT MO JAHHOI TeMAaTUKe
B Poccuu B mocefHue TOfBI TOAYEPKUBAIOT aKTYaTbHOCTD MCC/IELOBAHMA 1 €T0 He00X0-
mumoctb (Grigorieva & Chubarova, 2018; Maloshonok & Shheglova, 2020; Savinskaya &
Lebedeva,, 2020).

KapbepHble ycrexn TMYHOCTHU CBSI3AHBI CO MHOTUMM IICUXOJIOTMYECKIMIU OCOOEH-
HoCTsAMY, HO B oTHoweHyy STEM mopuepkuBaeTcs MMEHHO MX 3aBUCHMOCTb OT CTe-
peoTHHbIX mpencrapaeHuit. COrTacHO MCCTIefOBAaHNSIM, OCHOBHBIMU CTE€PEOTUITHBIMU
IpefCTaBIeHsAMI O paboTe CYUTAIOTCA CIeAyIole: «paboTa B TEXHIMYECKUX 00/1acTaX
He IS )KEHIVH» U B LIEJIOM «TEXHUYECKME NUCIUIUIMHDBI He /1A YKeHIIH» («MaTeMaTy-
Ka He IS IeBOYeK»); «paboTa B TEXHIYECKUX 00/IaCcTsAX HECOBMECTMMA C XKEHCKOII po-
JIeBOII MOJieNbI0 — 3a60TNThCs 0 cembe» (Beasley & Fischer, 2012; Hirnstein et al., 2014;
Lubinski & Benbow, 2007). Bonee Toro, nokasano, 4to pu Bbi6ope kapbepsl B STEM
HaO/MoaeTcss HanbO/IbIINIT HeTaTUBHBI 3((eKT [AHHBIX CTEPEOTUIIHBIX IIPENCTaBIe-
Huit (Cheryan et al., 2011). [leBo4xy, B OT/IM4Ne OT Ma/Jb4MKOB, Yallle CBS3BIBAIOT CBO
yCIlex B MaTeMaTHKe He C MMEIOIUMICS CIIOCOOHOCTSIMY, a C YIIOPHOIL paboToit 1 Tpy-
momobueM (Parsons et al.,1982). JKeHIuHbI, B OT/IM4Me OT MY)XUVH, 4allle BHIOMPAIOT
CeMbI0, a He Kapbepy, a HeKOTopble acconunpyior pabotry B STEM kak HeCOBMeCTNMYIO
¢ cembei1 (Hakim, 2006).

Tak crepeorunHsle mpefcraBieHust o pabore B obmactsix STEM MOryr ciayxuthb
IpeyKTOpaMi BbIOOpa Kapbepsl B 9TUX 06/acTsax. OIpeennB CTeleHb BEIPa>KeHHOCTI
CTEPEOTNIIOB, MOXKHO OBUIO OBl OLIEHMBATH CKIOHHOCTb JXEHIIVMH K 06pasoBaTeIbHOI
u KapbepHoit Tpaektopyuy B STEM, npoBOANUTh MHTEPBEHINMM II0 BOB/IEYEHNUIO UX B 9TU
o6macTu.

Llenb [aHHOTO MCCIe[OBaHMA — paspaboTaTh U aIpoOMpPOBATb MHCTPYMEHT s
M3MepeHNs BBIPXKEHHOCTH CTepeoTUIHbIX npencrasaeHuit B STEM, o6ocHoBaTh KOH-
CTPYKTHYIO BalIMJHOCTb METOAMKM COITIACHO TEOPETUYECKIM IIPEATIONI0KEHVISM.

3agaun UCcCcieqOBaHAA:

— IIPOBECTY CepUIO ITTyOMHHBIX MHTEPBBIO C KEHIIMHAMY, TOJTyYMBLINMYU 00pasoBa-
Hite B o6mactsax STEM, [y1st meTammsariny TeopeTUIeCKuX MPeIIoIoKeHNUIT O CTPYKType
KOHCTPYKTa «CTEPEOTHUIIHbIE IIPefICTaBICHIA»;

- paspabortaTp onpocHUK «CrepeoTnmnHsle npencrabnerns B STEM» Ha ocHOBe BbI-
IeJIeHHBIX CTepeoTUIoB: (1) u3ydeHye TeXHNYIECKMX 06acTeil ¥ Kapbepa B HUX 60Jblie
[OAXOAUT MY>K4MHAM, 4eM JXeHIIyHaM; (2) paboTa B TeXHMYECKMX 0OIAcTsIX HECOBMe-
CTUMa C >KEHCKOJI POJIeBOJI MOJENbI0 — 3a00TUTBCS O CeMbe; allpoOUpPOBaTh U OLEHUTD
€ro ICUXOMETPIIECKIe CBOJICTBA.

ViccnemoBatenbcKue BOIIPOC: KaK COITIACYIOTCS TeOpeTUYecKye IPefIIoNoXKeHusa 06
U3y4aeMOM KOHCTPYKTE C IMIMPUIECKUMI JaHHBIMU?
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TeOPeTI/I‘IeCKI/Ie IMOTTOKEHNA O CTEPEOTUITHBIX NNPENCTABICHNAX

CrepeoTUIIHBIe IPeACTaB/ICHNA (CTePEOTUIIB) pasfie/IAI0TCA Ha 1B OCHOBHBIE T'PYII-
IIBI: BHEIIHNE CTepeoTnisl 1 BHyTpeHHue (Beasley & Fischer, 2012). BHeruHue cBsisaHb
C HaIM4MeM Yy deloBeKa COUMATbHO-IICUXONIOTMYECKNX CTepeoTnIios. Hampumep, misa
TAHHOTO MCC/IefOBaHMA — 9TO CUTYaluA, B KOTOPOII YKeHIMHA He JKJeT ycllexa U Iep-
CIIeKTVB KapbepHOTro pocTa B obnactax STEM, rue HabmogaeTcss JOMUHIPOBaHIE MY>X-
uynH. Ha crenytomem sTame MOXXHO TOBOPUTb 00 MHTEPHAIM3ALNN, TO €CThb YCBOCHNN
CTepeoTUIIOB, IIepeXof] BO BHYTpeHHIe crepeoTunsl. Bei6op STEM-cnenyanbHOCTH fie-
BYIIKaMJ{ 4aCTO MPOVCXOAUT B CUTYAIMM KOHQIIMKTA C IPOTUBOPEYAIIIMY STOMY BBI-
60py reHpiepHO-crepIYecKIMI CTepeOTUIIHBIMU Oxuganuamn (e.g. Lee et al., 2010).
Bo BHYTpeHHUX CTepeOTMIIAX MOYKHO BBIIE/IUTD ellle HECKONbKO TPYII CTePEeOTHUIIOB.
[TepBble — MaTeMaTIYeCKIe CTEPEOTUIIBI — IPefCTAB/IAI0T COO0II OLIEHKY CIIOCOOHOCTEI],
CKJIOHHOCTH K MaTeMaTMKe U yCIleXa B Hell M OPYTYX TOYHBIX HayKaX. Bropble — yeHcKas
poJieBas MOJie/Ib — YTBEP>KAAIOT, YTO >KeHIIMHA JO/DKHA YAe/LATh O0JIbllle BHMMAHUA Ce-
Mbe, a He pabote (Savinskaya & Lebedeva, 2020).

BonmpImHCTBO MccenoBaTenell CXOAUTCA BO MHEHNN O TOM, ITO IeBOYKY U MaIbyun-
KI OTHOCATCSA K MaTeMaTHKe U TOUHBIM HaykaM no-pasHomy (Furnham & Crump, 2005;
Preckel & Holling, 2005). 9T0 MoXeT OBITb CBSA3aHO CO CTEPEOTUIIAMM O XY[IIVX Ma-
TEMATUIECKUX CIIOCOOHOCTSAX JIeBOUEK MO CPABHEHWIO C MaIbYMKaMM, 0 6ojiee HUBKOII
MOTYBALIMY K ee U3YYeHNIO, a TAK)Ke O Pas/IMYUAX B BOCHPUATIN BaXKHOCTY MaTeMaTUKN
17151 meBovek 1 ManbunkoB (e.g. Else-Quest et al., 2010; Hirnstein et al., 2014).

ViccnepoBateny HORYePKIMBAIOT, YTO Y MYXKUUH M )KEHIIVH IIPU BBIOGOpe MEXy pa-
60TOll 1 ceMbell MM pabOTOI M JIMYHON >KUSHBIO CPAOATHIBAIOT PasHble CTEPEOTUIIbI
0 >kn3HeHHbIX npepnouTeHusx u nemsax (Ceci & Williams, 2011; Hakim, 2006). B wact-
HOCTH, CYLIeCTBYIOT 3HAUMMble Pa3/I4y B TOM, HACKOJIbKO BaYKHBI [/IA MY>KUVH 1 JKeH-
IIVH CeMbsA ¥ INYHASA KM3Hb. TpaiuIIIOHHbIe IPE/ICTABIEHNA O YKEHCKOI POV IPeJIo-
JIaTaloT, YTO JKEHIIMHA JO/DKHA YAe/ATD O0/IbIlle BHMAHUSA CeMbe, IOfIIeP>KIBATh MY>Ka,
3a00TUTHCA O JeTAX, HeXKe/IU CTPOUTH Kapbepy. 110 TaHHBIM HEKOTOPBIX MCCIIeOBAHMIL,
JKEHIIVHBI Yallle, 4eM MY>KYMHBI, CIMTAIOT, YTO OHM JIO/DKHBI OTKA3aThCA OT Kapbephl
pamy cembu (Eccles, et al., 1999). Bonee Toro, ecim y >KeHIIMH eCTb JeTH, TO OHY padoTa-
10T MeHblilee KOIMYECTBO YacOB B CpaBHeHuu ¢ Myxuntamu (Jacobs & Winslow, 2004).
CrpemurenpHoe passutue STEM mopgpasyMeBaeT TakKe CBO€BPeMEHHOE COBEPIIEHCT-
BOBaHIle HABBIKOB PaOOTHNKOB, HO, KOT/Ia )KEHIIMHA YXOAUT B IEKPETHBII OTIYCK VN
Ha 60/IbHIYHBII C peOEHKOM, 9TO 3aTPYAHAET ee Pa3BUTIE U BefleT K IPOoQeccOHaTbHO-
my HecootBercTBuIO (Lubinski & Benbow, 2007).

I M3MepeHns CTepeOTHUIIOB CYIIeCTBYIOT METOMVIKY, KOTOpPbIe C(POKYCHPOBaHbI Ha
OIlpefie/IeHHbIX aCIeKTaX CTePeOTUIM3AINM JWIN CO3IaHbl B PaMKaxX OIpeJe/IeHHOI Te-
opyu. Hanpumep, ZOCTaTOYHO MHOTO MHCTPYMEHTOB paspabOTaHO IJI UCCIIeSOBaHUA
MMITTALUTHBIX OTHOLIEHWIT B paMKax uMmnniutHoit reopun (Implicit Association Test,
Go / No-Go Association Task), koTopble IT03BOJIAIOT 3apMUKCUPOBATh HEABHBIE IIPOSAB-
JIeHUs CTEPEOTHUIIOB. [Ipyrie NHCTPYMeHTbI CPOKYCHPOBAaHBI Ha IIPOSBIECHUN CTEPEOTH-
IIOB B OTHOLIECHUN OIIpefie/IeHHBIX 00/IacTeil, akaJeMIYecKIX IUCUMIUINH (HampuMep,
Stereotype Threat in Science Scale-Gender Items s ¢pukcannmu crepeoTnIIoB B 061acTu
HayKIn).

Tect mmnnuurHoro otHoueHus (Implicit Association Test mnu IAT) — camast gacto
UCIIONIb3yeMasi MeTOAMKa M3MepeHns crepeoTntioB. OH M3MepsieT HesBHbIE CTEPEOT-
IIbI U IpefyOeX/ieHNs], TpefHasHaYeH [/L1 OLIEHKM IICUXUYECKUX IIPOLIECCOB, O KOTOPBIX
PECIIOH/IEHT MOXKET He XKeaTh cooOInTh nan He MoXkeT coobuuth (Greenwald et al.,
1998). Tect usMepseT cuIy acCOLALUY MeXTY KOHILEIIMAMYU IOCPEACTBOM Mapajiyr-
MBI BpeMeHM) peaKLuy. YYacTHUKU KaK MOXKHO ObICTpee COPTUPYIOT C/IOBA, COOTHOCH,
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IIOAXOAUT /I Ka)XKJ0e CJIOBO K OFHOM M3 OBYX KaTerOpuIi, IpefcTaBIeHHbIX Ha SKpaHe.
Korpa mony MMeIOT CUIbHYIO HEABHYIO IIPEAB3ATOCTb, OHM OBICTpee pasfe/IsioT Hayd-
Hble I MaTeMaTI4ecKue C/I0Ba KaK CJI0Ba, OTHOCAIIMECA K My)KUIHAM, a He K XKECHI[ITHAM.
Korpa y nropeit HeT CKpBITBIX IpefyOexieHuIt, UM JIETKO pasfie/INTh eCTeCTBEHHOHAyY-
Hble I MaTeMaTH4YecKye C/I0Ba Ha TPYIIIIBL «KEeHIVHbD» WIN «MY>KIVMHBI».

Bropoit o momynsApHOCTY MHCTPYMEHT, M3MEPAIINI CTEPEOTUIIBI — TeCT acco-
umanuit (Go / No-Go Association Task (GNAT) Nosek et al., 2002; Steffens & Jelenec,
2011). Tect mccmenyeT CTEpeOTUIIBI B OTHOLIEHMM MaTeMaTUKI ¥ aHIIMIICKOTO SI3BIKA.
Vcrionb3yioTcs onpeie/IeHHble C/I0BA-CTUMY/IBL: 10 C/IOB-CTHMY/IOB IPeICTaB/IAIOT LieJle-
Bble KaTeropyu MaremaTyka ¥ AHIIMICKUI A3BIK, TOT/ja KaK OCTalIbHbIe 10 CTOB-CTUMY-
JIOB TIPEeNCTAB/LAIOT LiefieBble KaTeropun Myxxunasl n Kenmunbl. [TonoBuHa Bopocos
B K&XIOM O/I0Ke IIpeficTaBIseT LieJieBble CTMMYIIBI, TOTZIA KaK Apyras IOMOBJMHA BOIPO-
COB — OTBJIEKAIOLINE CTUMY/IbL. B 4acTHOCTH, B OFHOM OJIOKe II€/IeBBIMI KaTETOPUsIMU
ABNA0TCA My>xunHbl 1 MaTeMaTuKa.

CrennanbpHo paspaboraHHas mikana «CTepeoTHIIHas yrposa B HayKe — TeHJEp»
(Stereotype Threat in Science Scale-Gender Items) cocTout us 11 Bompocos, 1IKaaa oT-
BETOB YaCTOTHAsA: HUKOITA, PeKO, MHOIA, YacTo. Hampumep: «borock, 4T0 He cMOTY BbI-
CTYIUTD 110 JAaHHOMY IIpeMeTy TaK XOPOIIO, KaK XOUY, 13-3a MOero 1nosua». KoHcTpykr-
Hast, puddepeHInaIbHAs 1 TEKYIast BIUFHOCTD MIKa/IbI TOATBepKaeHbl (Deemer et al.,
2016).

Cpenu 0TevecTBEHHBIX OMPOCHUKOB PO TeH/iepHbIe CTEPEOTUIIBI pa3paboTaHa aH-
kera SUPER-test. B KoTopyIo BK/II0OYeHBI BOIIPOCHI IIPO CIIOCOOHOCTY IOHOLIEN U JIeBY-
nreKk B oTHOIeHny Matematvku. Hampuwmep: (1) «Kro, Ha Baur B3risiz, siBisiercst 6onee
CIIOCOOHBIM B M3y4eHMM MaTeMaTMKM — IOHOLIM Wiy AeBywKu?» (2) «Koro, kak Bam
KaXKeTcs, 00/IpIIMHCTBO BalllnX OSHOTPYIIITHUKOB CYNTAIOT G0/Iee CIOCOOHBIMMU B U3y4e-
HJJ MaTeMaTVKJ — IOHOLIET! WM AeBYLIeK?» [I/11 OTBETOB UCIO/Ib3YeTCA NATUOA/UIbHAS
mkana JIukepra or 1 («OHOIIM HAMHOTO JIy4llle») KO 5 («ZeBYLIKY HAMHOTO JIy4ILe»)
(Maloshonok & Shheglova, 2020).

AHanmu3 CyLIeCTBYIOIIMX METOAMK IIO3BOJIET CHeNaTb BBIBOA O HEJOCTaTOYHOIN
CrienpUIHOCTU CYLIECTBYIOUINX M3MEPUTEIbHBIX HCTPYMEHTOB /I MCIIONb30BaHUA
umeHHo B STEM, a TaxXe 0 BO3MOXXHOCTH UX MCIIO/Ib30BAaHM HAa PYCCKOA3BIYHOIN BbI-
6OpKe B CBA3M C OTCYTCTBYMEM Ba/IMJHBIX afallTYPOBAHHBIX BEPCUII MHCTPYMEHTOB.

MeTtog0morns uCCIeToBaHus

B nmanHOII paboTe peannsoBaHa cTparerus cMeumBaHus Metonos (mixed methods
research), KoTopast IpeAnonaraeT coYeTanne Ka4eCTBEHHOTO M KOMMYECTBEHHOTO 9Ta-
0B yccnefoBanyst. COIIACHO TUIIOIOTUM AM3AIHOB, KOTOPBIE IIPUMEHSIOTCS B TAKUX
VICCTIE[{OBAHIISIX, MCIIONB3YETCs pa3Be/ibIBATE/IbHBII (9KCITIOPATOPHBIN) ITOCTIE[OBATEb-
ubii gusann (Creswell et al., 2011). PasBegbiBaTeIbHbBIN Tall HEOOXOANM I 0ObAC-
HEHVIsI TEOPETMYECKNX IIPENIONIONKEHNIT O PACCMATPUBAEMBIX (PAKTOPaX CaMOOLIEHKI
VI CTEPEOTHUIIOB, UX JleTa/lTN3any 1 HacbleHust. COOp SIMIMPUYECKUX HAaHHBIX 060CHO-
BaH C/1ab0Jl KOHIIENTya/nu3alell NCCIefyeMOro KOHCTPYKTa B OTHOLIEHNUHM 06jacTeit
STEM. Ha crenyromem atarte J/isi pelleHNs 3a/a4 MCC/Ie[OBaHNsl paspabaTbiBaeTcs MH-
CTPYMEHT, HallpaB/IeHHbII HA N3MePeHIe KOHCTPYKTA, OTBEPIKAEHHBII TEOPETNIECKN
¥ SMIUPUIECKIL.

B cooTBeTCTBUM C BBIOPAHHBIM IIOAXO0A0M COOp ZaHHBIX OBIT pasjieieH Ha /iBa 9Talla:
Ka4ecTBeHHbIi (ITyOMHHOE VHTEPBbIO) ¥ KOIMYECTBEHHBII (OHIAllH-0IIPOC), KOTOPbIe
ObLIN peany3oBaHbl ocegoBatenpHo. Ha Pucynke 1 mpepcraBiena cxema gusaiiHa yc-
CIIeOBAHIIL.
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Oran 1. KauecTBeHHbIH MeTO (INTyOMHHOE HHTEPBBIO)

WHTepnperanys TaHHBIX Pazpa6orka HHCTpYMeHTa
Pazpaborka C6op AHanu3 JaHHBIX PHpeTanms i P Py
o (COOTHOIHeHl/Ie Cc JUIsL KOJIMYECTBEHHOTO
raiiia JTAHHBIX (KoaupoBaHue) = o
TEOPETHYECKOIT PAMKOiA) MeTozna

Oran 2. KonnuecTBeHHbIH MeTo 1 (anpodanus ONpOCHHUKA)

Anpobanus

. Omnpenenenne
INeuxomerpuueckuit Amnanus mkan o
Pa3pabOTaHHOTO ONPOCHUKA COOTBETCTBHS (haKTOPHOM
aHaJIM3 ONPOCHHUKA OIPOCHHKA
(c6op aHHEIX) CTPYKTYpPbI ONIPOCHUKA

Pucynok 1. Cxema ousatina uccnedo8anust

UccnemoBanme 1

HMucmpymenm

VHTepBbHIO IPOBOAMIICH IO PAa3pabOTAHHOMY raiifly, B KOTOPOM ObUIN OTpayKeHbI
OCHOBHbIE HalpaBjIeHVs1 Oecenbl (CTepeoTHIIbI, Kacauyecs pabors B o6mactsx STEM).
HOCTaBHeHHbIe BOHPOCI)I 6I)UII/I KpaTKI/IMI/I, IIOHATHBIMU U HE COHCP)K&}H/I Hay‘IHI)IX
¢dbopmynmpoBok. I'aii BKIOUaeT MCCIeROBaTeNbCKIE Pasfie/ibl: BBORHBIN, O LIKONE, 00
VHUBEPCUTETE, O KAPbepe, O PO/ XKEHIIVMHBL. JTO JABAIO PECIIOH/IEHTY BO3MOXXHOCTD
BBIPA3KUTh CBOIO TOYKY 3peHMs 10 ONpefie/IeHHOI TeMe, HauMHasi C MOMEHTOB M3 HeTCT-
Ba JIO HACTOSIIETO BPEMEHM, PA3MBIIUIEHNMsI O CBOEM COOCTBEHHOM PasBUTHUM, Kapbepe,
IPOSIB/IIEMBIX CTEPEOTHUIIAX.

IIpouedypa

JaHHOe MCCefoBaHNe ABIAETCSA MEPBBIM ITAIIOM PAOOTHI, 9TO KayeCTBEHHOE JIC-
CIeflOBaHNe, METOJ — HOMy(popMaTN30BaHHOE MHTEPBBIO. Takas MeTOAMKA ITO3BOJISIET
[TyOMHHO HOHATD CHEeLUPUKY ¥ 0COOEHHOCTY ITOBEAEHMs PECIIOHIEHTOB, B YaCTHOCTI
OHpeHe}H/ITI) Ha/inm4dme n Bpra)KeHHOCTI) I‘eHIIepHI)IX CTepeOTI/IHOB. BOHPOCI)I 3agaBa/ICh
BCEM PECIIOH/IEHTaM B OAVMHAKOBOM IIOPsKe.

MH(bOpMaHTbI 6I)UII/I HpI/IFHaIHeHI)I HOCpeHCTBOM JINYHBIX KOHTAKTOB, II10 peKOMeH-
Janyy SHAKOMBIX WIM JPYTMX YYaCTHUKOB ¥ Yepes3 COLMaIbHble CeTy. PecroHeHTbI
OBLIN OCBEZOMIIEHBI O LIe/IN, 3aa4ax U IPOLlefype MHTEPBbIO. YYAaCTHUIIAM, JABABIIVM
VHTEepPBbIO, TAPAaHTUPOBAIN, YTO VMMeEHA, Ha3BaHMsA KOMIIAHUI OYAYT MCIIO/NIb30BaTHCS
C coxpaHeHVeM KOHPU/IeHIIMaTbHOCTH.

VIHTepBbIO C paspelleHNs pecIOHeHTa ObUIN 3aIlMCaHbl Ha [UKTO(DOH U TPaHCKPU-
6upoBaHbL. Bce TpaHCKPUIITHI OBUTH IPOBEPEHBI COOTHECEHIIEM 3ATMICAHHOTO MHTEPBBIO
u paciinpoBaHHBIM TPAHCKPUIITOM. 10 BpeMeHN MHTEPBBIO IMIOCH OT 45 MUHYT [10
2 9acoB. HpI/I HpeI[CTaBHeHI/H/I OTBETOB I/ICHO}H)3YIOTC$[ HOMepa 1A COXpaHeHI/IH AHOHVIM-
HOCTM ¥ KOHOUIEHIIMATbHOCTY, YKa3bIBAIOTCA BO3PACT 1 Mpoduib paboTs! (10 Crery-
QIPHOCTY / He TIO CITeLMAaTbHOCTH), TAK KaK 9TO BaKHAS XapaKTEPUCTHKA B MPOIiecce
MCCIIEMOBAHMA.

Bwibopxa

[TpyHIMIT HACILeHNs OBUI OCHOBOIIOMATAOIINM IIpK cOOpe JaHHBIX. BI6OpKY co-
CTaBW/IN >KEHIIMHBI, UMelolie obpazoBanne STEM: 18 yenoBek B Bo3dpacre oT 25 10
57 net (12 >KeHIUMH HAa MOMEHT NPOBeJeHVsI MHTEPBbIO He PaboTamy 10 IONTy4eHHO
crenuanbaoct STEM).

Amnanus u pesynvmamol

J1 aHa/MM3a TPAaHCKPUIITOB MHTEPBbIO IPUMEHANOCh POKYCUPOBAHHOE KONMPOBa-
HJle COITIACHO KOHIIeNITya/JbHbIM PaMKaM MCCIeROoBaHus. [JaHHBI TTOAXOR ObUT IIpefIo-
xeH K. Yapmas (Charmaz, 2006), cormacHo KOTOpOMY IPOVMCXOLUT ITapa/lIe/IbHOE KOMU-
pOBaHMe TPAaHCKPUIITA MHTEPBBIO U HAMJCAHNE 3aMETOK.
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Koppr cospaBamich Mo rpynmnaM BOIIPOCOB B raiifie, OHUM HOCIIN OINCATeIbHbII
XapakTep, 3aTeM OHM OBUIM PacIIMPEHBI C Ileblo pas6yenys nHopmannu Ha 6omee
MeJIKVe eMHUIIb /IS aHa/IM3a KOHKPETHBIX CUTyaumit. [lasee, Tak KaK M3HAYAIbHO
ObUIM TaHBI BEKTOPBI, KOTOpPbIE IIPefONpefie/IAI0T U3MepeHne OYAyIiero KOHCTPYKTa,
IPVUMEHSIOCh POKYCHPOBAHHOE KOAVpOBaHe. [I0CKOIbKY TaHHOE MCCIefOBaHNe OT-
PaHMYEHO YYaCTHUKAMM U3 OJHOI U TOl ke 06macTu, moBTopsmomyecs Gpasbi-Ko-
IbI U 001 Me TeMBbl OBUIN BBIfIE/IEHBI B 3aKOHOMEPHOCTH CBsI3€ll MEXAY YOeXK[eHNAMNU
PECIIOHIEHTOB (CTepeoTUIIaMM), CAMOOIIEHKOII V1 pelIeHAMM, KOTOPble OHM NPWHMU-
MalOT OTHOCUTENbHO UX aKaJeMUYECKUX M KapbePHBIX TpaeKTopuii. VIMEHHO TaKoIi
HOZIXOJ] TIO3BOJIMI COOTHECTH IIONTyYeHHBbIE KOJBI C IIPEAIIONaraeMoll TeopeTudecKoir
PaMKOIL.

Teoperndecknit KOHIIENT «CTePEOTUIIHbIE IPeCTaBIeHNs» ObIT IOATBEPXKAEH O/1a-
rogapsi mpopaboOTaHHOI CTPYKType Taiifja U OTKPBITOMY KOZMPOBAHMIO, YTO TI03BOJISET
paccMaTpyBaTh €ro B KauecTBe IIPEIUKTOpa K BEI60pY Kapbephl B obmacTax STEM.

ITpu paccMoTpeHuM faHHOTO (paKTOpa B ralif /st IPOBEAEHNMs MHTEPBbIO ObUIM 3a-
JIOKEHBI JIBa CTEPEOTUITHBIX MTPeICTaBICHNA:

(1) usydeH1e TeXHMYECKMUX 0O/IACTell 1 Kapbepa B HMUX OOJIbliIe OAXOMAT MYXKUIN-
HaM, 4eM >KeHII[IHAM;

(2) >keHCKasi poreBasi MOJiE/Ib — «KeHA, MaThb JieTell, XPAHUTENbHNUIIA TOMAIIHE-
ro ovara». [TogTBepxaeHneM 1epBoro (1) MOIyT CIY>KUTb C/IeAyIOLIVie BbICKa3bIBAHIA
PEeCIIOHJIEHTOK, KaK paboTamomux, Tak 1 He paboTamoiux no crenuanpHoct STEM:
«TexHuueckue Hayku 6cé-maxu 6onvule My#HCcKie, NOMOMY 4O MOUHbIe HAYKU mpeby-
tom 6 onpedeneHHOT mepe ycuouusocmu, 6onvuioti ycuouusocmu. Hado snamo mmozoe u
6ce NOMHUMb, aHanusuposamv. JKenujunol 6onee nosepxrocmuuv» (MHGopmManT Ne 10,
28 stet, paboTaeT IO CIELMANIBHOCTI); «...2071084 Y HUX JIyHiie 8APULA 8 MeXHUUECKUX
denax. B mexnuueckux eysax 0onxer pabomamo myxuuna. VI Ha mexHuueckux pabomax.
Bcee-maxku 0omucHot coobpancamyv mysxcuunvt. Kenugunot ne max cnoxcerot. Mose ne maxoii
mexrudeckuti» (MHGopManT Ne 12, 57 neT, He paboTaeT IO CIeLMaTbHOCTH).

B orHomIeHNN BTOPOro (2) MCCIELYeMOro CTEPEOTUITHOTO IPEACTABIeHNsI PECIIOH-
IeHTKV BBICKAa3bIBAaIOT pasHble MHeHMA. HampuMep, ecnmy y >KEHIIMH yXe eCThb CeMbs
(MyX U meTu), OHM CUUTAIOT, YTO HEOOXOAVMMO HOCTUTATh OalaHCca MEXAY Kapbepoit 1
cembeit. Torma kak peclOHJEHTKH, KOTOPbIe He 3aMy>KeM 1 6e3 JeTell, Ipearnowin Obl
B [le/IbHEIIIIEeM YAe/aTh 6osIblile BpeMeHM MMeHHO cembe. Hampumep: «Ha ceco0msiui-
HUTL 0eHb HeHUsUHE HYHHO Peanu306amvcs 6 Kapbepe, 4rmobbL cO0epHams c6010 Cembio,
6vumv Hu om Koo Hezasucumoil. OHa 0o/HHA YOenams BHUMAHUE cembe, HO U pabome
npu smom» (mHPopmant Ne 18, 55 yeT, He paboTaeT II0 CIIeLMATbHOCTH); «Bom sceHusue
BCE-MAKU HYHCHO HA CeMbI0 4ymb O0/bule YOensimy 8peMerU U 6HUMAHUS, 0COOeHHO ecTiu
ecmv 0emu» (MHGopMaHT Ne 8, 31 rog, He paboTaeT IO CIIeLMaIbHOCTI).

Takum 06pa3oM, TeOpeTuIecKye IPeIOI0KEHNs O CTEPEOTUIIHBIX IIPECTABICHN-
AX, KOTOPbIe MOTYT OBITb CBsA3aHBI C BLI6OPOM Kapbephl B obmactsax STEM, cormacyrorcs
C pesy/nbTaTaMu NUHTepBbI0. Heo6X0MMOCTb paspaboTKy MHCTPYMEHTA [Is M3MePEHsI
KOHCTPYKTa MO TBEPANIACH SMIIMPUIECKIL.

Uccnemoanmne 11

Hnempymenm

PaspaboraH MHCTpyMeHT — OIpOCHUK «CTepeoTUIIHbIe IPeNCTaBIeHNA», KOTOPBI
MOXXeT OBbITD MCIIO/Ib30BaH [iis IpencTaBuTeneit oonacreit STEM.

OmnpocHuk «CTepeoTnIIHbIe IPeCTaBIeHMs» BKI0YaeT fiBa dakropa: (1) Texunue-
CKIie BVCUMIUIMHBI KaK cdepa usydeHus 60omblie MOAXOAAT My>XUMHAM, YeM >KeHIIMHAM
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(y My>XunH BblIlle CIOCOOHOCTH K M3YYEeHNIO MAaTeMaTUKI, 4eM y >KeHiunH); (2) Kenckas
poreBast MOJieNb — XKeHa, MaTb JieTell, XpaHUTeIbHNI[A JOMAIITHETo oyara (SKeHIIHe He-
06X0AMMO yenaTh 60/Ibllie BpeMeHI ceMbe, 4eM pabore).

B onpocuuke 10 yrBep>xmennit (II0 5 yTBep KeHMII Ha KaXAbIT (aKkTop B IPsIMOM
u obparHoM Kkiode). CrereHb coracysi BhIpakaeTcs mo 5-6amipHoil mKae JIukepra:
«1» — TIOJTHOCTBIO HE COITIACEH; «2» — He COITIACeH; «3» — HEUTO CPeMIHee; «4» — COIIaceH;
«5» — IIOJIHOCTBIO COTJ/IACEH.

IIpouedypa

JlaHHOE MCcnefoBaHNe ABIACTCA BTOPBIM 3TAIlOM — KOJIMYeCTBEHHOE MCCIeI0OBaHIeE,
METOJ] OHJIAlTH-OIpoca. Apobalyis NHCTPYMEeHTa HOCUIA pa3BelbIBaTe/IbHBIN Xapak-
Tep, II0ITOMY fi/1s1 GOPMUPOBAHNS BBIOOPKI MCIIOIB30BA/ICS METOT «yEOOHOI BBIOOPKI»
U «CHEXHBIN KoM». VIHbopManusa o6 mccnenopanny 6blTa pasMellleHa B COIMATbHBIX
CeTsIX, OIPOC OBUT AHOHMMHBIM B OHaiTH-popMe (Google Dopmer).

Ampob6anys 6bl1a IpoBefieHa B fiBa 3Tama: (1) olleHUTb KOPPEKTHOCTb U HOCTYII-
HOCTb C)OPMY/IVPOBAHHBIX YTBEP>KIEeHUIT NHCTPYMEHTA, (2) OLeHNUTb HAJIeKHOCTD MH-
CTPyMEHTa, NpOBEPUTb (GYHKIVIOHMPOBAHME OTBETHBIX KaTerOpMil IIKajIbl COITTACUA.
Ha nepBom stame mo npotokony «Think Aloud» pecrionments! ouenusamm ¢popmynn-
POBKY yTBEP>K/IeHMIA, IPOroBapuBasi BCIYX TO, KAK OHY €TI0 IIOHMMAIOT. [1j1s TpoBeneHms
BTOPOTO 9TAlla UCCIEJOBAHNUS HECKOIBKO YTBEPXKAEHNIT OIPOCHUKA ObUn mepedopmy-
JMPOBaHBbL, UCXO/A U3 Pe3y/IbTaTOB IIepBOTo 3TaIa.

Buibopxa uccnedosanus

Ha nepBoMm srtamne anpobanun onpocHuka (1) yqactsosamu 30 SKeHIIUH B BO3pacTe
ot 20 o 47 ner. Ha BropoMm sTare (2) BEIOOPKY cocTaBuy 295 SKEHIUH B BO3PAcTe OT
18 1o 49 net ¢ BrICIINM 006pa3oBaHMeEM M CTYIEHTKY YHUBEPCUTETOB. BOMBIIMHCTBO pe-
crioHfieHTOK uMenn obpasosanue STEM wn yummuces Ha STEM cnenpnansaoctn (71 %),
OCTaJIbHBIE MIMENU T'yMaHUTAPHBII TPO(UIb.

AHanus u pesynvmamol

Jia mcuxoMeTpMdecKoro aHalm3a pes3yabTaTOB MCC/IEOBaHMA MCIONb30BaIaACh
Kiaccndeckas Teopus TecTMpOBaHMsA, OLEHNBAIACh TPYAHOCTD U AUCKPUMIHATUBHOCTD
(znddepennmpyronias crrocoOHOCTb) YTBEPXKAEHMII ONPOCHMKA. IIporpamma ays mcu-
xoMeTrpudeckoit 06paborku pesynpraros — ITEMAN, nj1st onjeHKY (PaKTOPHOI CTPYKTY-
por — SPSS.

ITo pesynbratam ampobauuy onpocHrKa «CTepeoTUIIHbIE TIPECTABIEHNS» paclpe-
IerneHe 6aIoB COCPeJOTOYEeHO O/MbKe K CPeTHUM M KpaifHMM JIeBbIM KaTeropuam. [l
JKeHIIVH, paboraouux 1o crennanbHocty STEM u He paboraromux B HUX, IICUXOMe-
TPUYECKIEe CBOJICTBA Pa3pabOTaHHOTO OIPOCHNKA He CMIbHO OTINYaTcsa. ONpOCHUK
obmazaer mpreMIeMbIM YpoBHeM HagexHoctu (anbda Kponbaxa [yis Bcero ompocHu-
ka - 0,82).

daxTopHaA CTPYKTypa OIPOCHMKA MCCIENOBATACh C IOMOIIBI0 9KCIVIOPATOPHOIO
(axTopHOro aHamM3a (KOCOyroIbHOe BpalleHue). [IBa 3a710)KeHHBIX B OIIPOCHMK (aKTO-
pa HOATBEPAIICH 110 pedy/abraTaM pakropHoro ananusa: (1) nusydenne STEM-ob6acreit
¥ Kapbepa B HIX O0JIblile IOAXOAT My)K4UHaM, 4eM >KeHIuHaM; (2) pabora B STEM-06-
JIACTSIX HECOBMECTIIMA C >KEHCKOIT POJIEBOIT MOJE/IBIO — 3a00TUThCS O ceMbe. BHyTpeHHs1s1
COITTACOBAaHHOCTDb YTBEPXJEHMIT cybmKan mocrarovyHas: musydenune STEM-obmacreit u
Kapbepa B HUX GOJIbIIe TOIXOAT MY>K4MHaM, 4eM >KeHmyHaM — 0,75; pabora B STEM-
06/1aCcTAX HEeCOBMECTUMa C XKEHCKOIl pO/IeBOli MOJeNbI0 — 3a60TUThCA O ceMbe — 0,89.
3Hauenust ¢pakTopHbIX Harpys3ok ot 0,545 (Tabmnua 1).
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Tabnuua 1. PaxmopHas cmpykmypa uHcmpymeHnma

Wsyuernue STEM- Paboma 6 STEM-
obnacmeii u kapvepa | 0bnacmax Hecoemecmu-
8 HUX 60/bUle NOOX00SM | MA C HEHCKOLL POIeso
MYHHUHAM, MO0enb10 - 3a60MUMbCs
yem sceruguram (1) 0 cemve (2)

Ymeepacoerue

DPaxmopHas Hazpy3Ka DaxkmopHas Hazpyska

JKenmmHam TsKenee JarOTCA MaTeEMaTH - 0.661
YyecKye pacyeThl U pelleHye MaTeMaTyde-
CKIUX 33724

JKeH1uHe BayKHee peann30BaThCs B CeMbe 0.545
V1 TMYHBIX OTHOIIEHMAX, YeM B pabore

JKeHuHbI perxxe T06MBAIOTCS YCIIEXOB 0.577
B 0671aCTV TOYHBIX HayK, MATeMaTUKI
U TeXHOJIOTMI 13-3a HeJJoCTaTKa
CIIOcobHOCTEN

Ecmm my>xumna gocraTogHo 3apabaTbIBaerT, 0.558
TO >KeHIIJHA MOXKeT He paboTaThb
M IOCBATUTH cebsl ceMbe

JKeHmynaam Hy)XHO puIarath 60bIIe 0.734
YCUINIL, Y€M MY>KIMHAM, 9TOOBI JOOUTHCS
ycIiexa B 06/1aCTI TOYHbIX HayK, MaTeMa-
TUKY U TEXHONIOTUI

Ecnu >xeHmmHa He pa60TaeT, ee >KII3Hb 0.327 0.573
He MOYKeT OBITh IIOTHOLIEHHO

ITpenmymiecrtsa B MaTeMaTUYECKUX CITIO- 0.628
COOHOCTAX Y MY)KYMH Tepef] KeHIMHAMI
TeHEeTUYECKY IPEOTIpe/IeNIeHbI

JKeHmuna fo/mKHa yienATsb 6obliee 0.545
BHIIMaHIe ceMbe, YeM pabore

Pa6ota B 06/1aCTV TOYHBIX HayK, Ma- 0.686
TeMaTUKI ¥ TeXHOJIOTUI He TIOJXOUT
JKEHIIMHAM

JKeHmmHe BaXXHO HATU TaKyIo paboTy, 0.865
4TOOBI OCTaBANIOCh MHOTO BpeMeHN Ha
CEMbIO

Bo/bLIMHCTBO YTBep)KIeHNIT OIIPOCHIKA MIMeeT IpyeMIeMble 3HaYeHUs JUCKPUMU-
nHatusHoctH (ot 0,4 1o 0,63). Opnaxo st yreepxaenust «Eciu sxeniyna He padoraer,
ee KVM3HDb He MOXKeT OBbITh ITOJIHOLIEHHOJ» 9TOT MmokasaTtennb HusKuii (0,24), ero cienyer
epeOpMyIMpPOBATh, CHE/IAB €ro MeHee KOHKpeTHbIM. Hampumep, «KeHumHa Moxxer
JKUTD [TOJTHOLIEHHO! )KM3HBI0, He paboTasi».

[Ipn amanmse 3ajanuit Ha Hammdne AnpQepPeHINPOBAHHOTO (PYHKIMOHIPOBA-
HIISI OIpefielieHO OfHO YTBepXKJeHue, KOTopoe paboTaeT B I0/Ib3Y JKEHIVH, 3aHATBIX
B STEM-o6nmactsix: «KeHIMHBI pexxe HOOMBAIOTCS YCIIEXOB B 0OIACTY TOYHBIX HAYK,
MaTeMaTMKI VI TEXHOIOTMIT M3-3a He[OCTAaTKa CIIOCOOHOCTel». [IpefnonoxmuTenpHo, Ta-
Kasi CBsI3b MOJKET ObITb OOBSICHEHA TEM, YTO KEeHIMHBL, paboTtaromine B STEM obnacrsx,
IeICTBUTENIBHO CTONKHYINCH C TPYAHOCTSMM KapbePHOTO POCTa.
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OO6cyxpmeHne v BBIBOJbI

JleByIIKY Yallje IOHOIIE OKA3bIBAIOTCS IIOf{BEP>KEHHBIMI HETATHBHOMY BIIVSHUIO
crepeotnnioB o STEM (Starr, 2018). 910 MO>KeT OBITH CBS3aHO C TeM, YTO 3a4aCTYIO TIOAN
SKCIUIMIUTHO cTeopetummaupyoT obmactu STEM kak myxckue. B pesynbprarte meBym-
KU MeHee MOTMBMPOBAHBI K 06pasoBaHmio 1 kapbepe B STEM, Tak xak obmactu STEM
IPEACTAB/LIIOT /sl HYX ayTTPYIIILY — COBOKYITHOCTb JIFOfIEN, C KOTOPBIMIU MHAMBIE, cebst
He accouuupyer. Pe3ynbTaTbl KOPPEALMOHHBIX MCCIETOBAHWII [TOKA3aIM, YTO HesB-
Hble, aBTOMATUYeCKue (MMIUIMIUTHBIE) acconuanyy Mexxiy STEM un MyxanHamu nme-
I0T HeraTVBHbIE TIOC/IEACTBIUS B OTHOIIEHUM CTPEMIICHNIT )KEHIINH 3aHMMAThCs HAaYKOI
u mareMatukoii (Kiefer & Sekaquaptewa, 2007). JeByuxu ¢ 60ee BBICOKMMYU UMIIIN-
LIUTHBIMYU aCCOLVALMAMY MYXYMH ¥ MaTeMaTUKOB, Ubs MAEHTUIHOCTD KaK >KEHIIMHbI
BaKHA JIs1 HIX, TAK)Ke C MEHBIIIEN BEPOSITHOCTBIO 3a5IBSIT O CBOEM MHTEpece K Kapbepe,
OCHOBAHHOII Ha MaTeMaTKe, YeM JeBYIIKM, KOTOpPbIe MMEIOT O0/ee HI3KIE HesIBHbIE ac-
conmanuy MeXAy MYy>KYMHAMM ¥ MAaT€MATUKOI VI MeHee CUIBHO MAeHTUUIUPYIOT
ce6st co cBonm nonnoM (Kiefer & Sekaquaptewa, 2007; Nosek & Smyth, 2011). Harmpumep,
CTYAE€HTKU KOJIe[Ka, IIPOXO/SIIyie BBOFHBIN KypC II0 MaTeMATHKe, ZeMOHCTPUPYIOT 60-
Jlee CHJIbHbIE MMIUIMIMTHBIE aCCOLMAIINY MEX/Y MY>KUMHAMM Y MaTEeMaTUKOIl B KOHIIe
ceMecTpa, 4eM B Hayate (Ramsey & Sekaquaptewa, 2011). Cxoxee MHeHUe JeMOHCTPU-
POBa/IM PECIIOHJIEHTKH B IIPOIiecce MHTEPBbIO, TOBOPS O CHVDKEHNN CBOETO YKeNaHMUs 13-
yaats STEM, Tak Kak 9Tyt 06/1aCTy IpefHa3HAYEHbI A/Is1 My)XXIMH. TeM He MeHee, XKeH-
L[MHBI, KOTOPbIe IpofioKaioT 3aHuMatbcsa STEM, moryT 6oblie accounnpoBath cebst
C 9TO¥I 06/1aCThIO ¥ IEMOHCTPUPOBATH 60JIee Clabble HesABHBIE aCCOIVAIINY MEXITY MyX-
YMHAMM M HAayKOJl, 4eM >KeHIUMHBI, He yyacTByoine B STEM (Smyth & Nosek, 2015).

B cpenHeM 1 My XUMHBI, ¥ YKEHIIMHBI ACCOLUIPYIOT MHXEHEPHOE [IeI0 C My>XIMHA-
MI, 4eM C xeHIMHaMy. Korja MMIUIMIIMTHBIE CTEPEOTUIIbI CHIIBHBL, KEHIINHbI MeHee
IpUBEPXKEHBI CBOEIT paboTe, YeM My>K4mHbl. Korja MMMV THEIE CTEPeOTHUIIbI CIalBl,
MY>KUMHBI 1 >KEHII[IHbI OJVIHAKOBO IIPUBEP>KEHBI CBOEI! pabore.

JlaHHbBIE O POCCHMIICKUX CTYHEHTaX MOKa3bIBAIOT, 4TO H/isl AeByurek B STEM okassI-
BA€TCsI BAKHBIM MHEHNe [PYTUX 00 UX CIIOCOOHOCTAX. [JeByIIKY Yallje CIUTAIOT, YTO UX
OJIHOTPYIIITHIUKY OL[eHVBAIOT CIIOCOOHOCT I0HOIIIEN B MaTeMaTKe Bbllie. B pesynpraTe
3TOT (paKT OKAa3bIBAETCS 3HAUMMBIM IIPM OTCEBE C MHXKEHEPHBIX ¥ KOMIIBIOTEPHbIX HAayK
(Maloshonok & Shheglova, 2020).

OueBujHa HeOIPECTABICHHOCTb METOUK, (POKYCHPYIOMINXCA Ha ISMEPEHNN CTe-
peorumHbix mpeacrasaennit B8 STEM, mpuHnMas Bo BHUMaHIe acIIeKThI pabOTHI B 9TUX
0671aCTSX U COLMATbHO-KYIbTYPHBIN KOHTEKCT, a MMeEIOIIecss MEeTONUKY JUIA M3Mepe-
HVISL TONBKO (DUKCHUPYIOT Hammuye crepeoTunos (Savinskaya et al.,, 2022). Paspaboran-
HBIIT JUI M3y4eHUs UX BBIPAKEHHOCTV M3MEPUTEIbHBII NHCTPYMEHT «CTepeoTUIHbIe
HpeacTaBIeHNs» OyAeT faBaTb BO3MOXXHOCTD (PUKCUPOBATH MX HAJINMYME, OLIEHNBATH X
CBA3D C APYTUMIU IICUXONOIMYECKIMIU KOHCTPYKTaMu (HampuMmep, MOTHUBALIelt) 1 aKafe-
MIYECKUMI JOCTYDKEHVSIMY, KOPPEKTUPOBATh 0OPA30BaTEIbHYIO U KapPbePHYIO TPAeK-
TOPUIO, T€M CaAMBIM, BO3MOYXHO, CIIOCOOCTBOBATD 3aKperieHuIo xeHind B STEM.

Vcnionp3oBaHue B JAHHOM MCCIEOBAHNY CTPATETUI CMEIINBAHNSI METO/[OB IIOMO-
IJI0 Ha IepBOM 9Tare 060CHOBATH MCCIIEYeMblil TEOPETNIECKIUIT KOHCTPYKT «CTEPEOTHII-
Hble IIPeJICTaB/ICHNA», BBIENNB IBa mojoxxenys: (1) Vsyuenne STEM-o6macreit n kapb-
epa B HUX OOJIbIlle TOAXOAUT MY>KUMHaM, 4eM KeHIHaM; (2) Pabora B STEM-o6mactsix
HEeCOBMECTHMa € XXEHCKOII POJIeBOIT MOJIEeNbIO — 3a00TUTBCA O CeMbe; U Jlajiee, Ha BTOPOM
aTale, pa3paboTaTh U ampOOUPOBATb MHCTPYMEHT «CTepeOTHIIHbIe IIPefiCTABICHUM»,
OLIEHNUTD €r0 IICUXOMETPUYECKe CBOMCTBA U (haKTOPHYIO CTPYKTypy. PaspaboTaHHsIi
OIIPOCHMUK JIEMOHCTPUPYET YAOBIETBOPUTEIbHbIE IICUXOMETPUIECKIE XapaKTePUCTHUKIL,
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KOppeKTHOe QYHKI[MOHNPOBAHIIE YTBEP>K/IEHNUIT I IIOATBEPIKIAET OXKIAaeMYIo BYXpak-
TOPHYIO CTPYKTYPY.

Cy1iecTByIolIMe CTePEOTHUIIBI YMEHBIIAIOT OTOX/ECTB/ICHIIE SKEHII[IH C HAYKOIL, TeX-
HOJIOTUAMM, MH)XEHEpUell M MaTeMaTHKO, 5TO MOXKeT CHIDKATh MX MOTMBALIMIO JJIA pa-
6otsI B 06macTsax STEM. CrepeoTniisl MOTyT ObIT OCHOBAHBI Ha T€HJEPHBIX PA3INIIIX
(nanpumep, STEM TonbKO [y My)K4YMH) WM Ha 4eprax xapakrepa (Hampumep, STEM
TO/IBKO [/Is1 TeHueB). HocurensiMu cTepeoTUIOB B MEPBYIO O4epedb BBICTyIaeT oblie-
crBO. MHorHe Moy 1o cux nop ABHO cuntaioT STEM myxckoit chepoit gesTenbHOCTH
(mampumep, Smyth & Nosek, 2015). fIBro cBsssiBass STEM ¢ My>XunMHaMy, >KEHI[MHBI
MeHee MOTVMBMPOBaHbI 13y4ath oty obnmactu (Leaper, 2015). Bonee Toro, MHOTHe MIOAN
HesiBHO cBsi3biBaloT STEM ¢ myxkunnamu (Smyth & Nosek, 2015; Lebedeva et al., 2022).

CyllecTByIOmMUX METOAMK, M3MEPAMIINX CTEPEOTHUIIBI, HEJOCTATOYHO B IEPBYIO
odepenb IOTOMY, YTO OHIU HOCST Oojlee OOyt XapaKTep U He YIUTBIBAIOT KOHTEKCTA I
ocobenHocTell pabotsl B o6nmactsax STEM. Hampumep, 6bicTpoe pasBuTe STUX 061acTeit
3aTPYAHsET BO3BpallleHNe K Kapbepe XEHIIVH II0C/Ie eKPEeTHOTO OTIYCKa, TaK YTO UM
IPUXOANTCA BHIOMPATDh ceMblo, a He padory B STEM, MeH:AA KapbepHYI0 TPaeKTOPUIO
VUL BBIOVPAs TONIBKO CeMBIO. A >KEHIIMHBI, IPOSIB/ISIONIIE COTIACHE C TeM, YTO TeXHUUe-
CKMe IUCLUIUINHBI — MY>KCKas cepa, ¢ MeHbIIell BepOATHOCTDIO BBIOMPAIOT 9TY 06TaCTH
IS IOMTydeHusi 06pasoBaHNs U Kapbepbl, JaXke IPOsBIss nHTepec K HUM. Tak, [IIkaa
yrpossl crepeotuna (The Stereotype Vulnerability Scale nnn SVS) (Spencer, 1993) na-
[IpaB/ieHa Ha M3MEHeHMe CTUIMaTu3aluy (HaIpyuMep, «M3-3a BAIIEro I10j1a HEKOTOpbIe
JTIOIM CYMTAIOT, YTO Y BaC MeHbIIle BO3MO>KHOCTE») 1 cocTouT n3 8 Bompocos. K coxa-
JICHIIO, OHA He YYNTHIBAET BOCIPYATIS JKEHITHAMY CTUTMBI B OIIPEje/IeHHOM KOHTEK-
CTe, TAKOM KaK MaTeMaTVKa, eCTeCTBeHHbIe HayK MU MH>KeHepHOE IO, ABIAIOIINeCH
o6macrsivu STEM, KOTOpBIe B TOJI VTN MHOI CTEIIeHN IIOJBEPXKEeHbI [eHAEPHBIM CTepe-
OTUIIaM. AHAJIOTMYHBIM 006Pa3oOM OIPOCHMK aKaleMUYeCKMX CTePEOTHUIIOB, COCTOAIINIT
U3 56 MYHKTOB, U3MepPsIeT OCO3HAHNE CTUTMBI, & TAKXKe CTEHeHb, B KOTOPOIT YKEHIIIHBI
HOJ/IeP>KUBAIOT T'€HIEPHO-MaTeMaTHYeCK/e CTePEOTHIIbl, HO He II03BOJIAET BBIABNUTD
PasMBILIIEHIST )KEeHIUH 006 ux reHpepHOI npentuaHocty (Pseekos et al., 2008).

PaspaboTaHHbII1 B MCCIeZOBaHUN OIPOCHUK «CTepeoTUIIHbIE IPENCTABIEHNS B OT-
Hoternu STEM» IOMOKeT CBOEBPEMEHHO U Ha PA3HBIX ATAlaX 00Pa30BaTEIbHOI I Ka-
PbepHOIT TPaeKTOPUI OTIPENEIATh BLIPaXKEHHOCTh CTEPEOTHUIIOB, YTO TO3BOIUT AMATHO-
CTMPOBATh CUTYAL[UIO B JAHHOI 06/1aCTH, peann30BaTh MEPOIIPUATS, HAIIPaBIeHHbIE HA
HoBbILIeHe pyBIeKaTenbHocT STEM-06pasoBanus u Kapbepsl A/ feBoyek. CTuMy-
nupys u npusiekas gesyuiek K STEM-06macTsiM, MOXHO OXIATh CHIDKEHNsI TeHep-
HOTO pa3pbIBa 1 Cerperaluy, yBeIMInNTb IIOTEHIIMAl MOTOABIX eBYIIEK K OCO3HAHHOMY
BBIOOPY KapbepHOI 1 06pa30BaTENTbHOI TPAEKTOPUIL.
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