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£ ) b (Goldin et al. 2006, OECD 2015). L L, HEtgraa b &, B, Hiin, 1L
For (DT, [STEM 28D, H81C, B, Wiy, wmEkfy, 1%, avEa—y—H 41X,
BHEFRE, BFEELHT 559 (UT, [BWR5E]) 28553 22t B SEEmIcd
72\ (Ceci et al. 2014; OECD 2015; Kahn and Ginther 2018). H A HI4+Tid 7z v, 1 1R
2 [FRREARHA] % HVvT, 1981 4E LIRED K () IC A L 72 K2 B BFTE Ao
GERLIZDDOTH LA, By, 1%, BPEERSGSBUTTRELTNS.
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— AR HARY —— B = 1% B — — (i —== 2Ol
1 KFCERIC AR LR T B DR 0M &
(U SCHRREE PERIERMTE] % b 212, R A0,

B2 B AP e IRIATE S S &1, IO THRES NS, 12, il ic v,
STEM Bk 18 413 73 B 12 I R TR W EIN A5 % (Beede et al. 2011). 20729, B EESEE
PR THENDD LY. EIC, HHEEHNOMELZ I L LT IEOHEMEIICLY,
HeF o 2 FVHE AR STEM 2 057 @#% 13, Awtkont, SEREOTASIREZ->TH
) (Hanushek and Kimko 2000; Peri et al. 2015), ~ 27 0@ CTARAEELEIERT 2B N 0H 5. 6
2, Vv —=F AN T4 =%, WERREMRT ) ZTEELZNTH Y (Hong and Page
2001), CHHPHEINLZENSEDH L. 29 L72BErS, BWR5E CIEHEST 5 LMD il
BARET A2 81%, BORMICHFNMICH EER AWML Tnd L nwi 5.

ARCTIE, 9% 2 8T, B OF IR E B BRI O Y 45 % FEEEHT L 72 06T 8 2 BB L,
BRI LSS L NERICED L) RBERNYF D 202 AT 5. $3H T, BEOETR
BRI EROB L2 ECRERND 1D EZONLY 2V F—AT VL4 TIZHEBL, HED
BRAEDY 2 v =27 LA 5 A T ERRNOMEBHLOBRIIOWTEIGN T 5. H4HTI,
OFRERZZC, MRS CHEBET LALLM R T -0 REEEL, MmrdRs.
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2. RITHR

¥R 5HOF v ) 7 EEL ) 2 THEORINIANREEZZ S5NLD, BREBFDO¥T)%
BHEDTHAI) D, Tz, ED XD ALK - HEWERD, S EERIROBLELFTIT S
DTHAHH) . KETIE, 7 A MR 7 R HELRGEEFITH 2 EOBIS TR 2 BHERRICHH LT,
TeATIRgE % BBl 52

21 HH - BEOFEHOBELE

T - BEFEOT A DRI T OBLGEICHET 5 FEA0ME, ENILE DTS < ORI SEE S
NC&7 HENowgE: LT, k- M&2014) TiX, »5Ho%ETTRHEOBHT— 5 % HwT
SR L7RER, IFRTRERDO T A P A TICHLEIAS N WA, NWERTIEI LIRS0
TAMAATHTFHLEZEERERL TS, i)y, EREHEREEFMES (EA) EEL T2
[ B H % - PR ECE B A A (TIMSS) O 5 23 ot 3 % 5 E BN /R L7z Mullis et al.  (2016) T,
HAD/NEAERB X OHEAEDOEE - BFEOT A N 2271, EHWICIZBT0l b FHhIcEn i
238 % b DD, FHatIZEKRO B % 7213 2003 FLAEOTATIZASN L. TAY A EFH L
L7-8f78 & L, Hyde et al. (2008), Fryer and Levitt (2010), Pope and Sydnor (2010), ## o
& -ifse s LT, Bedard and Cho (2010), Else-Quest et al. (2010) 7 & 258 % 78, 2F4E 0%t
ZEOHPIZ L o THRIZS I SIETH S, BITHE» S, FE - BFEOT A P A3 7 OFIHH
BRI OWTIE, H, HEOHME FHELLICLoTETETLERPEOLNTEY, HEN
—HLTwhwnwinzs.

— T, BB MBI BWTHELEN DS Z Eid X S Tw b (Hedges and Nowell 1995;
Xie and Shauman 2003; Hyde et al. 2008; Ellison and Swanson 2010; Pope and Sydnor 2010; dtf5
2015). ENOWIFEE LT, b (2015) TIEREGEH IR (OECD) 235 L T\ % F 3 F5E
i (PISA) B L UTIMSS DR 5, HADEE - BFADT A M RATD55AiE, KB T &
DL FHEEENEL, WA 2B L TWAE. X512, FEPLELIZONT, 0O
MA—JEHFE IR D DAL TE. ORI, BB ERIEE 5% <, ZENLFD
oM T, ToBIAPIERL T REEZRRT 23D THL. 7TA) ADOT—5 % H\w7zXie
and Shauman (2003) T, #2: 204E 1, mHRAICBIT A2 BFDOF A s 2 a7 EL5% DB, 2:
1 THFELCWAZLAERL TS, DEDLHIE, BEOFENORBLEIIOCTIL, FHWE
HEWNZOWTIEERS—EH LT 00, Bulit LA OB F O E G A3 E B ) 0w e 70 45 2515
LNTWbEWVZ 5.

BB, BEOFHNORLEZEGERNIZOWTIE, EIhdh, BFbh, LvIimdhsEs kv
TWBLH, JUEM A Tw v, AP ERIZE B L2FZE T, A ho & o 22|38,
FREE, WMORER EOECD, HFOFIIORELEE AL 2 L% T kT 5 (Wilder and Powell
1989)%. fii)j, Ceci et al. (2009) TIIATHEZILHHIZL 2 — L, AWFEHERIZOVTIE—
BLAEERIEOLNTELT, PHLTWAEELHS L TVA.

BHEOFH OB LGN - AN ERICEH L2ge s LT, B4 A7 10T 5%
J¥# (Niederle and Vesterlund 2010; Yagasaki and Nakamuro 2018), A7 L ¥ £ 7% (Spencer
et al. 1999; #k 5 2017), B, A%, Yz ¥ —A7 L+ %4 7 (Xie and Shauman 2003;
Maloney et al. 2015; Dossi et al. 2019), A£EfE L #HE WO~ v F >~ 7 (Dee 2007; Lim and Meer
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2017), #BEDO Y = v ¥ — A5 L *+ ¥ 4 7 (Beilock et al. 2010; Carlana 2019), 3 h*#5 (Doris
et al. 2013; Park et al. 2018), #: &Y = v ¥ —2F L+ ¥ 4 7 (Guiso et al. 2008; Nosek et al.
2009; Nollenberger et al. 2016) 7z E Sl SN TWwW5b. T b DRI, 8 - BFE0¥E 0B
PN ENZTTREPATE LRI LE2RBTLI DLV 5.

22 HMREUDOELE2ETER

HESTRIROBLEDPFLTH LW Iy 7 TiEAh L, Hk2H0ICE L O EIER- SN T
&7z FTHIRLBF L ZOLRFEAFRMOFENNE, SRS HEROBLELFHHTELZDTH
B TAYIOTFT—F 2 HTHM L7z E LT, Turner and Bowen(1999) Ti, =i
OFEFTHEDOT AP AATIE, RFETORY - WHEROBELXED 5 H5y, THELOBLED
3EREHWTHZ L EZMEEL TWA. Riegle-Crumb et al. (2012) TlZ, D5 A b2 71d,
WH - THHEROBZEO—FR(1982 4D 7 — & T 3 5y, 1992 4F - 2004 4ED 7 — & T 1 HRit4)
L2 L awz & 258 L Tw 5. Friedman-Sokuler and Justman (2016) Tl& A A5 TV D F—
Y & HCTHI L72#ER, BRTOI—AEFUIBNT, HFEOTAMAITIE, YH-3 v Ea—
y—H ALV, BENGEFOI-ARROBLELZTHL 2V EE2HERALTWE. IhbHD
WL, BEETHEINIBFKETH 72 LT, RS TFORLRL - ARROBLEED S
BERBEINLGZLEZERLTEY, 2HOBLEZTCREYWRERORLEL T 5IHITE
HWZ EERETLLDE VRS, Turner and Bowen (1999) 1%, #Tid7% <, A, HEHY
TOMRE, RFETOREZ ZOTMOERD, SR EIROBLGEDOFERIZ R > T3 & il
fF1F T aY.

TAMZRITZDOSDTERL, EENOHS 27175, STEMEBERDOHE LAEZHNT L L0
HiEH D 5 (Riegle-Crumb et al. 2012; Wang et al. 2013; Card and Payne 2017). Wang et al. (2013)
Ti&, 7AY A TOBYBHET— 7 2T, BRED L XIS, SilOW T OFEWRE -
e NE, BEFOFENRRITE D > 72 E R DO FHEMARIH B 725 72 N2~ T, STEM Bk % %
RUBWHEHI2SH Y, 2O L) HRANEIBUELI D B LEOHBEZ W L2 HE L TwE. ZORRE,
RN TEFEDPMWERN LR THIF I ETH UL, TFRICSTEM GO F x V) 7 % R L fif
EWEL DI EERETHHDLENZ 590,

BB TIEZR L, BEOBEFEOREINI 2 FEI 2 32030 BB RN B 5%
HrEZ 515, Eccles and Wang (2016) T, EAEOMFEOF A 227 X0, BEZ
I B HCHEZDA, 10 %R ICSTEMBICHV TV A TERR Z 0B a2 345 2 L 2R
LCTwWb. Fiz, LHEZEOMZETIE, HFEORET 2 MEE 5 L v ) ik (growth mindset) 25, %%
BAOBE, FH, a— ZABEFITHBE L TW5E I LD HE ST 5 (Blackwell et al. 2007; Good
et al. 2012; Nix et al. 2015). %3, FHIZHT 5 HEMSOEEIZOWT, Cvencek et al. (2011)
TN 2 4R F TICHIRIG, BEERIIZ, BFRHE S 2PN, BFIZES ZHM LD
0 BB AH 5 EMEL TV 5.

TEBDICL > THRDBELGETH 2BORHED, BWRELICHBRL T LM D 5.
Eccles and Jacob(1986) Tix, AT & » THAIIWEE L v ) ORI, T8 RAOEKE
W29 5 HOBEDET, MEBROET, RLOWMAZEANL T, B¥EOEERBEED I — A8
Eik EADOBBRYEH L Z L2 MR L T 5. FE@LTIE, EEORFIH T 2BEOBLAL, #H
DI T —=AFVFIA THPERELERIC > TS ERKERTITTWs. BROF—¥ 2l
Ikkatai et al. (2019) T, Y= v F—AF L F ¥ A4 7HBRVEIIE, F9) TEHhWEICKERT, &
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THEEOHL SRR ENTHE I L2 BALTwA. F72, H 1 (2019) Tk, #FORE
BTV 2y —AT L4 5 A4 THMAEEBOBICIERT, Zr550REBoMIE, HREES
FEEELTWAIHERIEH I L ZERL TN 5,

ZOEDPENRERO P L= % BT R - 4S9 ER & LC, #H (Bettinger and Long 2005;
Carrell et al. 2010; Lim and Meer 2020), * A (Fischer 2017; Brenoe and Zolitz 2020), 5 %)%
#Z (Park et al. 2018) b ST 5. Carrell et al. (2010) Tlx, #HE%EDS ¥ ¥ LAEE%
P L7208 247 o 7o R, BF LR OB HE K - 7206, KF¥4 O STEMER O
MEEDPEL BB LR AL TVD., ZOMEIE, HBOT—VEFVHEEZRIETLILDEVE
57, Brenoe and Zolitz (2020) Tlx, 7 5 A A A b OLMWEEIEWE, 44D STEM # i
R T OMERNTH S & 2 L CT\wb. Parketal (2018) TlE, L4 & BRI~ D ALE
DTy FAREEFIHLTHON LR, BIRTEEFEOT A N Aa7, B#RBeEo R BFE
B, RPETOSTEMBLADE T o728, KFRTIEZOL) aRi3AON ozt Wi L
TW5.

3. EAAH

ann

CZET, B BFEOFNBLOEMREROBLEEZACERIIOWT, TIriiE 2 s L
T&72. RANOFENZTTRL, ERNRER B, %EH, #K KARE, RAZIY % BB
P, B RER OB LXEEZEATVDS I EDHRATESL., UTTIE CASOERD 1 O2THH Y x
VE—ZAF LA I AL FICHERL, HROBKED Y 2 v ¥ —AF LA ¥4 T EHRANDHEKFLED
MRS 8. B, ARTIE, Y2V ¥ —AF LA ¥4 FLHEBRFLEOMBEREATED,
HEERERTDIDOTIZLWI EICHENLETH 5.

31 7—4

AT 77— 413, 2012 54 & BEBLERAME S & A3 0E L 7 [RiRE & B A | of
RTH5H. FRHAEONRIE, WR2ELLTORBTHL. HAESKHEIRETLIE=F VA2
MeT, &R SEETT Y 7, BB, PN X 2T 3 Btk X o TEARD T S 1,
1,070 X7 2 HARAEZ /TS, AREINERIL 68.6% Th o7z, AT, mEAEDHEL G
ERERIEE 2700, BRFEEROTHEERIIOWT, #E2EMER, SR, KRPEEt)
REIRL 728 2 T IVICHRE L Tolr &7 .

F1&, STV EROERS L ORI 2 L0 bDTH L. HANDMERAGEE K
AR THUR L, T3S - Beop - AL - AEWae ), TR - B - PR a7, TS - K - 48
WAzl TR - e - Mo - REES: ], [T - a v ¥ a—% |, R - thioe - 2847 - BRERY:
ARt ), TR - /- fiE - ONEY ] OVTAPZRIAGELTVWIHAICL, 29 Tk
WHEIL0Z2 LR THAL. B0z Ah b e, BRAZRLGLEL TVLILFOEIEE
29%, BT OEEIE52% L, MR 2EAEDR R THLMIZKRE LEVH L EDb»b. Vo ¥—
AT VA S A4 T EHRNOMEBAHLOMRE NI HB0E, T OEKZERER LS 5 ko %
79

VYT —=AT VA I A TOERKE, WG ECET S [HRATHE, REREZTF LR
ETHbH] (LT, MEEEHESTD, BLY, BT S [HEo )7 2350 R E M 2 Bl % 6 5
REJIAsE ] (BUF, TREJIST)) &) BRIZOWTORGOREM L E V5. [PEEE ST 1]
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R 029 046 052 050 AR KESE ] TR 3 v ¥ o — 8 | TERY: - Mo - 3 - WRER 2 - R R ) | T - i -
Wik - UNEY ] OWFRPZEDFEPVEERHE 1,29 TREVEAIZ0 L 425
HRZEVTFO L) RERIZOWT, LD X ICBVE T
[BIINTHE, KIFRELTLINETH 5]

PEEHIST 1 010 030 023 042 [ZHHH ] 721 [RXRZIHI ] LBEZDHL L ZITREVEAICO0 LR EH

PR HIST_2 026 044 034 047 [EBEHEB VARV EERDEL ) TREVEAIC0 L RHEK

PERHIST 3 0.64 0.48 044 050 [T ZIEbLV] 723 [2I/BbAEV] LEZDE L, ) TREVEEIZ0 &2 EH
[YSPED T H3 B R0 MR 00 7 el % 9 TRy A5

HeJIST_1 0.39 0.49 0.31 0.46 [ZHBS] 723 [RRZIHI ] LBERHL 1L, 2 TREVEAIZO0 LR EH

EJ1ST_2 0.34 0.48 0.41 0.49 [EBEHEHVRARV] LERDE LTI TEAEVEEIZ0 L RHEH

iEJIST_3 0.27 0.44 028 045 [HFTY 2 BbARV] 72 [ZH)BDRV] EHEZDLL L L) TRRVEEIZ0 LR ER

BT DOBAEO RN FEDOT TB L ZRD ENIZH ) T h

i 0.08 0.27 0.12 0.32 [Tl EBH2DE1, ) TRAEVEEIC0 L REH
0.15 0.36 0.19 0.40 [HOF] EH225E 1,29 TREVHEIZ0 L 22EK
0.33 0.47 0.34 0.47 [H] EE22E 1,29 TRAEVEAIC0 &L
0.31 0.46 0.20 0.40 [HoOE] EE2DHEL 29 TEEVEEIZ0 &2 5EH
0.14 0.35 0.15 0.36 [E] E%E25E 1,29 TRAEVEAIZ0 L 2EK
0.18 0.38 0.13 0.34 [Tl EB25E1, ) TRAEVEEIC0 L REHK
0.21 0.41 0.18 0.39 [HOF] EH225E 1,29 TREVHEEIZ0 L 22EH
0.28 0.45 0.22 0.42 [H] EE25E 1,29 TRAEVEAIZ0 &L
0.21 0.41 0.25 0.44 [Hob] EE2DHE 129 TEEVEEIZ0 &4
0.13 0.33 0.21 0.41 [E] EE25E 1,29 TRAEVEAIC0 L 2EK

R 012 033 0.10 030 [T &%25L1,2)TRAVEEIC0 LR DL
FF_hoT 024 043 017 038 [HOT] LEZ2E 1,29 TREVEEIZ0 L5
o 034 047 029 045 [Wh] EB25L1,2) TRAEVEEIZ0 LR DL

R o b 020  0.40 028 045 (o k] E5B25E 1L, 79 TREVEAIZ0 L4248
WA b 010 031 0.16 037 [E] %258 1,%) TRAVEEIC0 LR 2L
& 0.10 030 0.11 032 [T E%25L1,2)TRAVEAIC0 LR DL
HE_HoT 023 042 017 037 [HOT] LEZ2E 1,29 TREVEEIZ0 LB 2ER
tegx o 033 047 030 046 [Wh] EB25L1,2)TRAEVERIC0 LR DL

& ok 024 043 025 043 okl EB2HE 1L Z) TREVEAIZ0 L4248
ek 011 031 017 038 [E] &%25L1,2) TRAEVEEIC0 L L 2EHK
WFE_T 0.14 035 021 040 [F] E%25L1,2)TRAVEAIC0 LR DL

Yk _HOT 021 041 019 039 [HOT] LEZ2E 1,29 TREVEEIZ0 L 2ER
Yeifi_orh 031 046 0.26 044 [Wh] EB25L1,2)TRAEVERIC0 LR DL

Yk ok 020  0.40 018 039 [hob] EB2HE 1L Z) TREVEAIZ0 L4248
Yl _ b 0.14 034 0.16 037 [E] &%25L1,2) TRAEVEEIZ0 L L DEHK

Bl 72 SAEADORO ML, FEOPTBLZROLENIIH) 3.

R3O 002 014 0.04  0.20 [F] &%25L1,2)TRAVHEEIC0 LR DL
R3O T 014 035 011 031 [HOT] EHE2DE 1,29 TEEVHEIZ0 L 2L
W3R _thod 029 046 0.28 045 [Wh] %251 1,29 TRAVHEEIC0 LR DL
R ok 031 046 032 047 [kl EE22E 1,29 TREVEEIZ0 L 225K
3 A 023 042 0.25 044 [E] &%25L1,2) TRAVERIC0 LR DL
TEBLR RS 012 032 018 038 FHROIRMAREDS TR 723 TR¥BE] OBAITL, €9 TRAVEHAIC0 & & 2%H
SRR EE 052 0.50 057 0.50 SO IACEIEDS TRY] F720& TRERE] OBEIC L 29 TREWHAIZ0 L 225
BEVERMOBDR7zOBE (iR & BT LTV LRE) OIAE, BAATHL 550V TLER,

450 5 HBLF 015 036 011 032 450 TR OB 1, 9 TRV 0 L 2 5 R
450-600 751 022 041 021 040 450-600 JT DA 1, £ 9 TRAWVHAI0 & % 245
600-850 5 HJ 031 046 034 047 600-850 T DIFEIT L, 29 TRABEVIHEIZ0 L 2 2EH
850-1100 Ji 1] 025 044 024 042 850-1100 M DHAEIT 1, 29 THARVHAIZ 0 & & 2EH
1100 2L E 0.07  0.26 011 031 1100 75 L LD 1, 29 TRAWHEIZ 0 & 2 58

()W > T VA A XG4 TV T 373, B4 7T 340,
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o [MREIST 3] XU TREAST 1) 256 [HHST 3] &, 2hth [ZH /)] 43 [®
REHEI L [EBHED VRV, [HENZH)EDRV] T2 [ bR L&Y
HIZL THITRZVWEEIZ0ZL2EHTHL. K1X), MEKESTEHET L HGIE, KT
AGET 10%, BFEET23%, RETHHEFIXFEMT64%, BFAEETL4%THY, W%
FISTZZRT B AEE KT LD BB FIE L ALNL I b5, )i, ISTZHET 5
FIILFEHET39%, BFAEET31%, RETL2HEIEIELEDIT30%HTHY, BISTZL
FT BRI LT-OT RN Db,

(A TBREMNTHE, TRFREEZTLIRETHS]
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M2 Yxr¥—A5FLF %4 T EBRNDMEBAS

K2A)BIUOXK2B)x, TNENMLESTIB L OFES) STICHT 5 &5 Hs 5 & FLRANO MK A
HHEOMBRERLZZDOTH S, HM2(A) L0, Bl 1T, IEEST 2 HET 5 L5412 T,
HEDEED Lo 72AMB L OHE L AR RANOREBALEET BN bbb, —
Ji, M2B) &Y, BRICBWTIE, BEIST2EET 5 4EMHIZZ ) Tld e WA THR~D
EBALZEEDR R, LBV T, GBSTICH T 2 M RIS X 2 BRANOMEE A L H
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BOFENITA SN,

HBR ORI, BT TR INTE I, BRSO HE2E2 59 A TEELRERO—D &
EZZoNb, ARTE, [HAROBFEORBEIFEDOFTBIZROENIH D FTH] L
Jxio TEEE] [H#e), [BFRH, Tihs], (38551 oRERREZMVEKE LTHY, BIEDOHK
BN E2EB L0 E24T). T2, BEOZRDRRERED, Q0T RIROEELERNT
HHIENEITHETEMINTEBY, Y20 ¥ —AF7L 354 7ELMELTWB DD
59 AT, 3 EAERORRE, BB X ORBEOFE, #3E 1EROBLAARDIUA % E K
L7247 . DEOEBEIRIBLTHEY Y IV EKRLE, LFT373 N, BFT3H0 ADF—
ZHFIHREL 72 5.

32 HEERR
K2 IIHANOMEBRA L LT AR WEERE S5 70y b - EFVEHEL, FHTLEEK
DB SRR RESTML, FLwizdbnThHs0.

#2 V¥ —ATLAF AT EHRNDMEREINE

PR - BLR

LSy B SR B
1) (2) 1) (2)
PEBZHIST_2 0.14™* 0.09 e o -0.02 0.04
(0.07) (0.07) (0.11) 0.12)
P EIST_3 0.17"** 0.07 thex_rhorp 0.06 0.08
(0.06) (0.07) (0.11) 0.12)
HEJIST_2 -0.00 0.05 s oLk -0.11 -0.07
(0.05) (0.06) (0.11) (0.13)
iEJJST_3 -0.04 -0.00 ek -0.03 -0.21
(0.06) 0.07) (0.13) (0.14)
FEF_hoT 0.13 0.01 YFh_hoT 0.01 0.03
(0.12) (0.11) (0.09) (0.09)
[E5E _ho -0.10 -0.03 Yk _rhorp -0.01 0.02
(0.11) (0.11) (0.09) (0.09)
[E5_H ok 0.01 -0.06 Yk _ho bk 0.03 —-0.02
(0.11) (0.12) (0.10) (0.09)
e -0.12 -0.18 YFh_ L -0.17" —-0.02
(0.12) (0.13) (0.09) 0.11)
B _hor -0.08 -0.01 3 _Th T 0.06 —-0.05
0.07) (0.11) (0.18) (0.15)
g o 0.02 0.17* 3 il _ o 0.07 —-0.02
(0.08) (0.11) 0.17) (0.14)
B ol 0.03 0.26™" o3 et _tho b 0.15 0.05
(0.08) (0.11) 0.17) (0.14)
B b 0.13 0.38™** 3 i _ - 0.02 -0.07
(0.11) (0.11) (0.17) (0.14)

EBREDY 2V F—AF LA I 4 TEHRNOMERGE 71



A _hoF 0.16™" -0.02 BEBURZE —-0.06 0.04

0.07) (0.14) (0.07) (0.07)

B _horp 0.15** -0.00 SR -0.03 0.15***
0.07) (0.14) (0.05) (0.05)

M _rho b 0.22%** —-0.04 450-600 /5 11 0.15™" 0.09
(0.08) (0.14) (0.07) (0.09)

AL 0.36""* 0.14 600-850 7311 0.11* -0.02
0.12) (0.15) (0.06) (0.09)

850-1100 /5 0.16™* 0.03

(0.07) (0.09)

1100 5 L E 0.18* 0.08

(0.11) (0.11)

H) 7y MEBICESCRAMRELZRLTWS, ¥ FVH A4 X3 LFH 2 7V T 373, P54 7T 340.
KRN ORI e A e e 2 R L, 12 10%, *F1d 5%, I3 1% KETHANICEETH LI L2 EKT.

FFVLVT AT LAY A TEBRNOHEBHL L DHRIZOVWTAL L, H1HILY, %
#ST 2% L2 FASEICHART, HEDMTED Laho LK FAEMESL X OTE L7244 1S,
HARANOMEBEHLP TN TN 14% B L 17% <, MATMICEROD 22053 H LN 5. )T,
RESI STIZ D W TS ERD & B 23 A LN\, £72, B 25 OFFAEEDRRE A D &,
PEEE ST, RENSTOVFRY, HMEMZAELEALNR V. ZOMENOIE, ERAEEL
B2 Mats 81, KBV TIMIREIDEICET LY 2 Yy =27 LA 5 A4 T &, PR
BIRZ O H RO EEE KITL TR LW EREEIVRIR E NS,

RIZHERN OOV TAHADL L, F1H LY, KFAEEICBCTE, B ORED B4
2 EBRNDERALOMERDE . £, B2H L), BFEEIBWTE, BroaEs Ly
DAGEZ EFLRANDOER AL OMERIE . ZORRP 1L, BE bl SR T2 RET 55
2 BeE BR o ZHDRBHH OEMBOR H L ) SEHMINTWDL I LATRREINS.

RIBRICHKERBIZOWTADL L, H1HIY, LFEEIZBW T, HEENDY 450 T P ARG
DFRBEZHAT, 450 UL EDOREEIZ N 2 GRS, BURN OB L)Y 10~20% FEEEE . 72,
E25 Xy, BFAEICBCTE, KEFIRAEOEFIIRANOERAG LD 15% . Thb
DFERIE, FEEDOREFH) RIS R EOHRBIROREEIZ 25 Z L 2R L TWAD . REHE
(201912 X % &, RV RFATOWAE LALLM S TPIHHE, CRSRFAII A THAREH
DJiA3 40 JTHAREE, PR HRAERIE 366 T IR <, RIEDREF I FRE A BLRNOMEER L %
ATVHHDEEZLND.

AT, HROEBEDY 2 v =257 VLF 74 T EHRANOEBHLOMBRE G L. &
OFER, [HINTHE, RRIREZTIRETHL] L IMNEESEICET LV 2 v ¥—A
TFLAIA TEEE LK TAEEICHRT, BEDBRED LA R TARBLORE L LT
A, HREGLET HMEIEH I EOMHRIN, OIS FAEFICIEALN R 2> 7.
CDT EIL, ERAEDPEL SRR AE, VvV —ATFLF ¥ A TIHEL DL, LR
HOHLTHLZLaRBELTWES., BRGTTHEET 2 LML LT LEAr LI, Yo

72



F—AT VA5 A TOEREYRNT 57200 5T K%, K TALISHEL TV Z LN
RKdHoNE .

T BOCHET AV vV —AF LA ¥4 TTIE AL, MRS ECET LAY 2 vy — 2T
VAT A TH, KTAEOBRNOMBAHLIERL TV D L W) KO R HIL, B M55 H
EOV2vH—AF V454 TOMMHLLEIL, HELEROD ) HRBLEEBICMbL Y v 5 —
AFVLFIA TORHEPEETHLIELRBL TS, HETHIBRNA L), BFEREM 2
IVl LI AFIIRFEEDTATIRE 7D %d, BWRHHOHEBEROLXERF Y ) T &
K= T B720DOBORM B2 L TV S EBEERIIHR LR 2. LarL, 29 L
TE DGR RN T ORI FA T T L, VRIS E 5 3ER MR #E 2 &, e icizos
DRUAPEBZMNE LT 2 Eid, TFEEOFR IO MERRINOBEREZ B B 2 212
bRECHWMTA2bDEEZONS.

W

AFelZ, JST-RISTEX [FBI#HAM A / N—Y a VEEDO D02 #il7a Y2 b [£h
A I N—=a v EREZ DT AR R N 0T (58 % 5 JPMJRX17B3) ] 8 X O"WPL-
IPMUDERZZT CERMENTDDOTH S, RROPEIN 720, FRKFA SR 80T R
HEWE - F—F T — I A THEL Y 7 —SS] =57 —H A4 Th5 (EhA L EMAE 2012
(2012 4E ek & REBLTRARFESY)) M= s — 7 ot 221372, 72, AROBEZEIIH LT,
AIERFIR(ZEKRS, /il « v 7 —%e), RS RLEFR@EERS), HEIRRATIK(H
BEMKRF)OERENPSHELRI AL PRV W %5 0N 2019 EER 2 H S HmF S
ERMBREBIMED S 2 5% DFRBEIAY Nen2 v, SR L CRHoEEFEL
VAN

D=3

1) STEM EX M B OB & ) b9 Ic B0 2 KEE W & B FEASH L2 FE0m%E s L
T, Kirkeboen et al. (2016), Card and Payne(2017) % £33 %. Card and Payne (2017) TiZ, 7 *
VHABEPHFFIIBIT S 25~34 DO RFFEREZ DB LMEEZED 20% F Tk, STEMERDOHE L
Lo THHATELZLERLTWSD., HAROHETIE, IS (2011) 1%, FRIM S H I CRIDY
F L0 BENNE N L EFHEREL TV,

2) ARHITORITHEDIEMIE, Kahn and Ginther (2018) D4 —~ A4 O~ % BEIZL T W5,

3) Bz, Mok (Gur et al. 1999), &)V E >~ (Davison and Susman 2001), Z2Ri#2%1 (Johnson and
Meade 1987) DEWICHEH L2 HED»H 5 .

4) B EPUTIF R OME RN S B ICHRT 5720, REFITH ORI TIE, HYHH
BIROBLEIFIELS TCOMFEEORLELR EOEHENERICL > THITEL0H, HDH W
X, HAOBELELR EOIFFFNERIIL > THMUTELZON L VI BlH2 LIRS EREINTE
(Arcidiacono 2004; Zafar 2013; Wiswall and Zafar 2015; Long et al. 2015) . %353 B o P & B R 2 43H1 L
e R#IC L Ea— L2 ok LT, Altonjietal (2012), Altonjietal. (2016) 25% 5.

5) Friedman-Sokuler and Justman(2016) Tix, £ A5 VD F—% % I\ T, ¥FEL SEOM G HIE
WIZL VAR, BEERZIPFEFICI AL D S, B TSTEM 7340 2 — X % @1 $ 2\ A H
5T EEERELTVD. BITHIEL MRS R 2B M E LT, #FEER, R, U ZEWIC X A0
REMEZ IR L T 5.

6) EEBOERETIZZR L, REBROEEICOWTIE, B D & LMo )i Hsdg 5 1R 8 < B

EBREDY 2V F—AF LA I A4 TEHRANOERGLE 73



L. &) STEM 735 R0 0 B~ O HRIR 2 W LT b 2 & ZiER L 72385433 % (Rask and
Tiefenthaler 2008; Ost 2010).
7) —7JiC, Price (2010) TIXLEHBEIHYDOBGE, LT FEDSSTEMAIFICHE LI K b L)
WOMRER/TVS.
8) AMTHWALTF—71%, FWRGBHRLHE T RGENOMEBRINE HLT L L TAEEDOY TV A X
AWHE L, INSDOGHNOMBERLIAGH LG ERAEDKE L R ETRERD 5720, I TR
HRAEH~NOEBHRICENT 5.
9) HH(2017), A - #4 (2009) TlE, FHTOBRE R B OFEE, WD, HRBINEMBEL TS S
LEERL TS,
10) 7uY Y b - TSV, HEEREE 02 1OM%E & YA, HEBERD 1% & 2ERZ M ER
THHETEEFNDO—2TH L. Fi2, BRI E L, MTEED 1 HEZL L7255 0, EREHD
1% & BHEROEEEZ V.

w32k

Altonji, J. G., Arcidiacono, P, and Maurel, A. 2016: “The analysis of field choice in college and graduate
school: Determinants and wage effects,” Hanushek, E. A., Machin, S. J., and Woessmann, L. (eds.)
Handbook of the Economics of Education, 5, Elsevier, 305-96.

Altonji, J. G., Blom, E., and Meghir, C. 2012: “Heterogeneity in human capital investments: High school
curriculum, college major, and careers,” Annual Review of Economics, 4(1), 185-223.

Arcidiacono, P. 2004: “Ability sorting and the returns to college major,” Journal of Econometrics, 121 (1-2),
343-75.

Bedard, K., and Cho, I. 2010: “Early gender test score gaps across OECD countries,” Economics of
Education Review, 29(3), 348-63.

Beede, D. N., Julian, T. A,, Langdon, D., McKittrick, G., Khan, B., and Doms, M. E. 2011: “Women
in STEM: A gender gap to innovation,” ESA Issue Brief No. #04-11, Economics and Statistics
Administration, U.S. Department of Commerce.

Beilock, S. L., Gunderson, E. A., Ramirez, G., and Levine, S. C. 2010: “Female teachers’ math anxiety
affects girls’ math achievement,” Proceedings of the National Academy of Sciences, 107 (5), 1860-3.

Bettinger, E. P, and Long, B. T. 2005: “Do faculty serve as role models? The impact of instructor gender
on female students,” American Economic Review, 95(2), 152-7.

Blackwell, L. S., Trzesniewski, K. H., and Dweck, C. S. 2007: “Implicit theories of intelligence predict
achievement across an adolescent transition: A longitudinal study and an intervention,” Child
development, 78(1), 246-63.

Brenoe, A. A., and Zolitz, U. 2020: “Exposure to more female peers widens the gender gap in stem
participation,” Journal of Labor Economics, 38(4), 1009-54.

Card, D., and Payne, A. A. 2017: “High school choices and the gender gap in STEM,” NBER Working
Papers, No.23769.

Carlana, M. 2019: “Implicit stereotypes: Evidence from teachers’ gender bias,” The Quarterly Journal of
Economics, 134(3), 1163-224.

Carrell, S. E., Page, M. E,, and West, J. E. 2010: “Sex and science: How professor genderperpetuates the
gender gap,” The Quarterly Journal of Economics, 125(3), 1101-44.

Ceci, S. J., Ginther, D. K., Kahn, S., and Williams, W. M. 2014: “Women in academic science: A changing
landscape,” Psychological Science in the Public Interest, 15(3), 75-141.

Ceci, S. J., Williams, W. M., and Barnett, S. M. 2009: “Women’s underrepresentation in science:
sociocultural and biological considerations,” Psychological bulletin, 135(2), 218-61.

74



Cvencek, D., Meltzoff, A. N., and Greenwald, A. G. 2011: “Math-gender stereotypes in elementary
school children,” Child development, 82(3), 766-79.

Davison, K. K., and Susman, E. J. 2001: “Are hormone levels and cognitive ability related during early
adolescence?,” International Journal of Behavioral development, 25(5), 416-28.

Dee, T. S. 2007: “Teachers and the gender gaps in student achievement,” Journal of Human resources, 42
(3), 528-54.

Doris, A., O'Neill, D., and Sweetman, O. 2013: “Gender, single-sex schooling and maths achievement,”
Economics of Education Review, 35, 104-19.

Dossi, G., Figlio, D. N., Giuliano, P, and Sapienza, P. 2019: “Born in the family: preferences for boys and
the gender gap in math,” NBER Working Papers, No.25535.

Eccles, J. S., and Jacobs, J. E. 1986: “Social forces shape math attitudes and performance,” Signs: Journal
of women in culture and society, 11(2), 367-80.

Eccles, J. S., and Wang, M. T. 2016: “What motivates females and males to pursue careers in
mathematics and science?,” International Journal of Behavioral Development, 40(2), 100-6.

Ellison, G., and Swanson, A. 2010: “The gender gap in secondary school mathematics at high
achievement levels: Evidence from the American Mathematics Competitions,” Journal of Economic
Perspectives, 24(2), 109-28.

Else-Quest, N. M., Hyde, J. S., and Linn, M. C. 2010: “Cross-national patterns of gender differences in
mathematics: a meta-analysis,” Psychological bulletin, 136(1), 103-27.

Fischer, S. 2017: “The downside of good peers: How classroom composition differentially affects men's
and women's STEM persistence,” Labour Economics, 46, 211-26.

Friedman-Sokuler, N., and Justman, M. 2016: “Gender streaming and prior achievement in high school
science and mathematics,” Economics of Education Review, 53, 230-53.

Fryer Jr, R. G., and Levitt, S. D. 2010: “An empirical analysis of the gender gap in mathematics,”
American Economic Journal: Applied Economics, 2(2), 210-40.

Goldin, C., Katz, L., and Kuziemko, I. 2006: “The homecoming of American college women: The reversal
of the college gender gap,” The Journal of Economic Perspectives, 20(4), 133-56.

Good, C., Rattan, A., and Dweck, C. S. 2012: “Why do women opt out? Sense of belonging and women’s
representation in mathematics,” Journal of personality and social psychology, 102(4), 700-17.

Guiso, L., Monte, E,, Sapienza, P, and Zingales, L. 2008: “Culture, gender, and math,” Science, 320, 1164-5.

Gur, R. C., Turetsky, B. 1., Matsui, M., Yan, M., Bilker, W., Hughett, P,, and Gur, R. E. 1999: “Sex
differences in brain gray and white matter in healthy young adults: correlations with cognitive
performance,” Journal of Neuroscience, 19(10), 4065-72.

Hanushek, E. A., and Kimko, D. D. 2000: “Schooling, labor-force quality, and the growth of nations,”
American economic review, 90(5), 1184-208.

Hedges, L. V., and Nowell, A. 1995: “Sex differences in mental test scores, variability, and numbers of
high-scoring individuals,” Science, 269 (5220), 41-5.

e — 2015 : [$==8 O B LT 5 BRI D KasRedsameel 99, 1-15.

Hong, L., and Page, S. E. 2001: “Problem solving by heterogeneous agents,” Journal of economic theory,
97(1), 123-63.

Hyde, J. S., Lindberg, S. M., Linn, M. C., Ellis, A. B., and Williams, C. C. 2008: “Gender similarities
characterize math performance,” Science, 321(5888), 494-95.

Ikkatai, Y., Inoue, A., Kano, K., Minamizaki, A., McKay, E., and Yokoyama, H. M. 2019: “Parental
egalitarian attitudes towards gender roles affect agreement on girls taking STEM fields at university
in Japan,” International Journal of Science Education, 41(16), 2254-70.

HLH2019: [ BOKFDOY = v F—AT LA+ ¥ 4 7 LROBRFHE L TH AR 2 HE S5 S )
43, 9-12.

EBREDY 2V F—AF LA I A TEHRANOERGLE 75



PHERESE, A&d2014 : [HRABHICBU2ZNEERO Y = v =] [HARZENITEHRE] 648, 84~
93.

Johnson, E. S., and Meade, A. C. 1987: “Developmental patterns of spatial ability: An early sex
difference,” Child development, 725-40.

Kahn, S. and D. Ginther 2018: “Women and science, technology, engineering, and mathematics (stem):
are differences in education ad careers due to stereotypes, interests, or family,” Averett, S., Argys,
L. M., and Hoffman, S. D. (eds.) The Oxford handbook of women and the economy, Oxford University
Press, 767-98.

Kirkeboen, L. J., Leuven, E., and Mogstad, M. 2016: “Field of study, earnings, and self-selection,” The
Quarterly Journal of Economics, 131(3), 1057-111.

Lim, J., and Meer, J. 2017: “The impact of teacher-student gender matches random assignment
evidence from South Korea,” Journal of Human Resources, 52(4), 979-97.

Lim, J., and Meer, J. 2020: “Persistent Effects of Teacher-Student Gender Matches,” Journal of Human
Resources, 55(3), 809-35.

Long, M. C., Goldhaber, D., and Huntington-Klein, N. 2015: “Do completed college majors respond to
changes in wages?,” Economics of Education Review, 49, 1-14.

Maloney, E. A., Ramirez, G., Gunderson, E. A, Levine, S. C., and Beilock, S. L. 2015: “Intergenerational
effects of parents’ math anxiety on children’s math achievement and anxiety,” Psychological Science, 26
(9), 1480-88.

SCERRAAE 2019 ¢ [P 30 4EEE AR AFE AR A WAEE MM ST ER 1 A%7-0) o4
Kz oWT

FRAHETF, WHMF, WIS, ALK 2017 (L FhEAEOREHT 2R EAT LA ¥4 7] [#
HOHAEEE] 65(3), 375-87.

Mullis, I. V. S., Martin, M. O., Foy, P, and Hooper, M. 2016: TIMSS 2015 International Results in
Mathematics. Boston College, TIMSS & PIRLS International Study Center, http://timssandpirls.
bc.edu/timss2015/international-results/timss-2015/mathematics/student-achievement/trends-in-
mathematics-achievement-by-gender/ (2020 4 9 H 5 H %)

Niederle, M., and Vesterlund, L. 2010: “Explaining the gender gap in math test scores: The role of
competition,” Journal of Economic Perspectives, 24(2), 129-44.

Nix, S., Perez-Felkner, L., and Thomas, K. 2015: “Perceived mathematical ability under challenge: a
longitudinal perspective on sex segregation among STEM degree fields,” Frontiers in psychology, 6,
530.

Nollenberger, N., Rodriguez-Planas, N., and Sevilla, A. 2016: “The math gender gap: The role of
culture,” American Economic Review, 106(5), 257-61.

Nosek, B. A., Smyth, E. L., Sriram, N., Lindner, N. M.,Devos, T., Ayala, A., Bar-Anan, Y., Bergh, R., Cai,
H.,Gonsalkorale, K., Kesebir, S., Maliszewski, N., Neto F,Olli, E., Park, J., Schnabel, K., Shiomura,
K., Tulbure, B. T., Wiers, R. W., Somogyi, M., Akrami, N., Ekehammar, B., Vianello, M., Benaji, M.R.,
and Greenwald, A. G. 2009: “National differences in gender—science stereotypes predict national sex
differences in science and math achievement,” Proceedings of the National Academy of Sciences, 106
(26), 10593-7.

OECD 2015. The ABC of Gender Equality in Education: Aptitude, Behaviour, Confidence, OECD
Publishing.

Ost, B. 2010: “The role of peers and grades in determining major persistence in the sciences,”
Economics of Education Review, 29(6), 923-34.

Park, H., Behrman, J. R., and Choi, J. 2018: “Do single-sex schools enhance students’ STEM (science,
technology, engineering, and mathematics) outcomes?,” Economics of Education Review, 62, 35-47.

Peri, G., Shih, K., and Sparber, C. 2015: “STEM workers, H-1B visas, and productivity in US cities,”

76



Journal of Labor Economics, 33(S1), S225-55.

Pope, D. G., and Sydnor, J. R. 2010: “Geographic variation in the gender differences in test scores,”
Journal of Economic Perspectives, 24(2), 95-108.

Price, J. 2010: “The effect of instructor race and gender on student persistence in STEM fields,”
Economics of Education Review, 29(6), 901-10.

Rask, K., and Tiefenthaler, J. 2008: “The role of grade sensitivity in explaining the gender imbalance in
undergraduate economics,” Economics of Education Review, 27(6), 676-87.

Riegle-Crumb, C., King, B., Grodsky, E., and Muller, C. 2012: “The more things change, the more they
stay the same? Prior achievement fails to explain gender inequality in entry into STEM college majors
over time,” American Educational Research Journal, 49(6), 1048-73.

Spencer, S. J., Steele, C. M., and Quinn, D. M. 1999: “Stereotype threat and women’s math performance,”
Journal of experimental social psychology, 35(1), 4-28.

WA, BT 2009 @ [ ZORFES] TR,

HHBe— 2017 : [RPHEBEREEE 2 5] [HARI@N7EHEEE] 59(10), 14-26.

Turner, S. E., and Bowen, W. G. 1999: “Choice of major: The changing (unchanging) gender gap,” ILR
Review, 52(2), 289-313.

ST, VUATFIHE, SPHEM—, JUKE 2011 : [SCREEBIL &3 & BURZHBIN & 3 O AR UL — B ARG
2AVFHA(JHPS) 77— #1230 A A | Wi 265 - BULEW] - (LARED - AT SEHE - BEIE— 0Kk
#ra— NV COEMTH ARDOREHMTEIO ¥ 4 F I X2V FRFGEHEEZEORFHTE)] B SRR F A,
189-210

Wang, M. T,, Eccles, J. S., and Kenny, S. 2013: “Not lack of ability but more choice: Individual and gender
differences in choice of careers in science, technology, engineering, and mathematics,” Psychological
science, 24(5), 770-5.

Wilder, G. Z., and Powell, K. 1989: Sex differences in test performance: A survey of literature. College
Board Report, No.89-3, College Entrance Examination Board.

Wiswall, M., and Zafar, B. 2015: “Determinants of college major choice: Identification using an
information experiment,” The Review of Economic Studies, 82(2), 791-824.

Xie, Y. and Shauman, K. 2003: Women in Science: Career Processes and Outcomes, Harvard University
Press.

Yagasaki, M., and Nakamuro, M. 2018: “Competitiveness, Risk Attitudes, and the Gender Gap in Math
Achievement,” RIETI discussion paper, 18-E-066.

Zafar, B. 2013: “College major choice and the gender gap,” Journal of Human Resources, 48(3), 545-95.

EBREDY 2V F—AF LA I A4 TEHRANOERGLE 77



Research Note M Journal of Science and Technology Studies, No. 19 (2021)H

Gender Stereotypes and Students’ Intentions to Choose

Majors

INOUE Atsushi *!, IKKATAI Yuko *2, MINAMIZAKI Azusa *?
KANO Kei**, MCKAY Euan *°, YOKOYAMA M. Hiromi*®

Abstract

We examine whether gender stereotypes are associated with high school students’ intentions to
choose majors. After analyzing student data from the Survey among High School Students and their
Mothers, 2012, conducted in Japan, we found that female students who do not agree with an opinion on
a general gender stereotype statement (Men should go to work while women should stay at home and
take care of the house) have more intention to choose STEM majors than those who agree. On the other
hand, we found no evidence that female students who do not agree with an opinion on an ability-specific
stereotype statement (Males are more capable of using mathematics and specialized skills) have more
intention to choose STEM majors than those who agree. We also found that students’ grades in math and
science, parents’ educational level, and family income are associated with students’ intentions to choose
STEM majors. These findings indicate that changing the view of gender roles in society would contribute
to increase female students who choose STEM majors.
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