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Spatial Cognition and Gender Differences in Game Play
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Abstract

When testing the spatial recognition of men and women, gender differences are
often observed. On the other hand, it is possible that gender differences can be re-
duced by training. In the U.K. and U.S., it has been reported that playing action
games regularly for more than an hour a day reduces/eliminates gender differences in
spatial recognition. However, in Japan, there are no empirical tests for the same pur-
pose. Therefore, we will confirm whether the gender difference is reduced by game
playing in Japan by using a MRT. The results showed that there was no significant dif-
ference in MRT by gameplay, but they did indicate the possibility of its improvement.
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Post | (n=10) 1.661| -30.46% 2.109| -34.29% 0.938 11.15% | Post
Pre A_null 2.803 3.678 0.875 Pre
Post (n=13) 1.893 -32.47% 2.358 -35.89% 0.903 3.24% | Post

1R
Pre Female 3.362 4.365 0.865 Pre
Post |(n=14) 2116 | -37.07% 2.627| -39.82% 0.921 6.41% | Post
Pre Male 2.338 2.952 0.878 Pre
Post | (n=17) 1.781| -23.82% 2.220| -24.80% 0.913 4.01% | Post
Pre Non 2.159 2.753 0.813 Pre
Post (n=3) 1.382 -35.99% 1.548 -43.78% 0.861 5.98% | Post

&1 MRTRIGHK - EELDZE

LR AEES . FF S, HA P TOMRIDAR 7 5+ —~< v AW AL
L 7ol % T DI BB G, IEER A b THEE 2R 07 — 216 L
THRIED B B REZIT > 120 £ DFER Pre, Post T H DAIE % T IGIKEHE,
EERIIEALTERY, ZOEBEENERTE o (WELJERH, « (33) = 7.1805, p
<.001 ;1L t (33) =-5.9338, p <.001 ),

WL T B LTI N—TF TR L TF v, £AF ORIGKH & IEER%E
Welch D t#E % IV CEDELR IS 5 L, 7V TORLORIGRHEIL, Bk
DGR A EENFAE L T Te st (o (22.276) = 27569, p = .0114), K A
b T AN TIEFOEBEGHER TX o7 (¢ (-1.3365) =27.61, p =.1923), O F
D7 UT A RRCSSEEIC R\ CHE 0T o etk & g U TR [EE LT
feos, RA BT A MR b RO THIE LT,

OEFIIL, HEBRBE, HMEBOLTRE RO EA MERAE T, HEIRE (25m
Ml A7 ZfbRE ferot0) 1K UTEBE GABYy —a, —ABr—2) OF—2
HFVATHIEILL > TMRT N7 4 —< Vv AR EL 5 5008 R HER S
% te OB NG — SN O—TCIE S B M 51T - 7o T DORER. SREOEIZEUE
W, EERICAEBE L -7 (F (2) =0.6198, p = .5446, MSe = 0.4165), 12T
FEREE, HHBE D LD R AR LT, ¥ — 2 7 VA MR EBE A THH
% D EERE, HHREch T T v, KA OFERE A TRIED 70 o



xR T o1z, (B5, B6) £ DORSHR, Mt A O LKA UG O B FHAE
DHY (o4 =-3.6424, p = .0219), EERIIHFEAIA O Ien o7 (c (@) =
-2.1355, p = .0996), —Jj, EEAED LM ESUGKERE], TEZR & b ICHEEME
AT E T (ERIEKE, t (8) = 4.9019, p <.001; IFZHK, ¢ (8) =-5.1292, p <.001),
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4. BELIBRIR OO

4.1. REBRRERHIOHI-ER

411, ZAHERRT — L& THIEDMRTNT + —Y Y REWETSH
EFPRFHODWIHFI R EABHE Y — 2% T v AT 5 ENMRT A7 4 —~
Y AREET D LSRR EMERT DI TE D o T, LORILE U TIRsH
“C Pre- Post TOEIEULKHHE & IEERZRIEDOH 5 ¢« BEXIT-> 2B, TXToD
FC e E WA BELMER T E I, O BIb 5 & AT L HHIRE D 3>
DEEDHTD Post 7 A b #E R A AT B T CHEAEDER CTE Ieh > 1o i T
B%. Feng 5° Green b DPIFE TlLy — & 7 v 1 OREERING & A E T s %
w5z TMOFL] O X 5 IsFPS & & A TPS 7 7 v a v ir — A mlEIE8 15
HIZ, MRT OBFICEEENER I Tuie, Los L, #E I 7 — 2T
13 % Z & TFeng 5° Green b DWIFRICHIMEL I 185 2 L AVRE S i,

4.1.2. 5= L CEATEZEIZEBMRTADMRIZH ZDH
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W, B E LTS — 2R BEATIBL & B2 D2 0 DKBE OB A A T—D
DEEHEL L ToME T 5 BT, hoRLTr— 225 LT 5 & 525 &
HHRE TR TN T NI HBEDL A S T b ivtc, Bk R OHHIFECIREIZ G
IRffi] & IEZ381C Pre-Post TIAEZEI R O T, WMEO L OHHIRECLEIZ UG
K COREREEN RO, —J7TC, EHREE TS & otk & b BB RULKRE
[l & IEB R OW T ICE BN R TE 1,

IRLDOGHHFERL D, ¥ —2a% ST LIC X 2RRARN - LT 2
o\ BRIV R\ TR 7 vy — N L b r— a7 U A EBRNEE L L T
<, FOEEEHRLZT OO TINS5 by MATIBRERED 5 b,
MR TE TV VWIHER O B b 5% 25 L, TPSRFPS A
722 & ORRDFINTH TS LIS TE 5 LIXEVE 2, TPSRFPS © +
YADY —AElES T 1L A, MRT ORI BEITRE S i,

4.1.3. = L7LAIZ&>TMRT/N 7+ — 2 ZDUEIZRD L5 20H

M2 TR TR R — 2 7V A1 X > TMRT 87 & —= v A DWZEN,
VB ERTFREIND, ¥ — A THESERERICEI LI Lt o wiBE R etk T
vk ek Uc X 912 MRT ~O [ SUSIEE] & IR FRICHEE ORI GED b i,
ZAULFEATIIIE D Feng © O FPS THER L 7o KBt R & BB L 72k RTH 2
LWz b, ZLUT IGTAl © X 5 72 TPS & &tz — A Th Feng b DR L7
BNBEMT O LM AR L T 5,

4.2. RERTORER

ARG IO TR BHE I, ©F—2 7 v AT5ZLicl-THELAD
PRHIRE I~ DY RO\ TR L IR A E LT 2 2 L ThRGI LT &
7oo T ORER, SEIOFEREHE CIHEUL o7 — 2 R A5 2 Lk TE -
e, FOBENEL N ERE LN E Lot ¥R Tl ERE
g, 95 » ADKRIZ BT 7 0 —7 » 75 A+ %fTo T 5D, KK
THHAThIRNC & ET 5, Mz TRERZFEM Lz BT <O 0 EEI DWW
T I TR LT <,

1oL, ROV v TABOD I Ly — 2 BREORD TH D, &
[ DK TIIERIEZ 20, HEIFA 1 2DEF3 207/ v —F oL, ik
144, BE174, EEVEE3H O340 BIN LT, L ORE, —Bb1D
124, 104, 13%0F v 7l ich | WS L s g5 & Bt < T64.
FERTE B2 Dt 44, HEEHCE > UIEBRBEB2 TOTF —2 2B T
T\, IR WX E RS IR N G AL, R 3 AR i 3 A,
FLTRFATDDHILE TORR X L4 DA T HEDFHIKST1 H
Blch Dr—a 7PV ARE—y BCBT 575 —Aa 7 VAHHERT v — b THL
BL TRy, EBRERmE, 7 v 7 — b EERIC Y — 2 PRBRIFR 2 75 A S 728N
K5 % b B\ THFER S & 0y — A RRBRIFR 2 BB L 7c b D& THEFL.
T ORI AEAT 5 1o, T OFER, FRIORWIHCHESE 2SR L T & TAA
a7 NG D17 R 11 S0 HT, TAES O 17 % 840 ek, 34407
EEKE L ot —2DMWNNEL LT ARERE /D, B HREy 7 —
KBRS 2R L Aot & RIS F 1L — A RBRIFI R < 7o & 5 MBIl
Lo TR PFAEL Tt TOREDOWRENEL H D, Pre 7 A b DFER A Him|
I BT L72BRE MRT 2% 7 o — < v 2128 LT Gender DZDRE < B B b,



Wiz, Fb Uiz X 5 wHifla a4 L ARG, IR OB IE D2 ERIIICZE
ENdsHZ X h, MRTICHT 2B OPRICEESD KRS I TH %,
FLOMOBICHERE S LDy — A0 r VL ORI R TE e o722 & T
BbH, PRFC Ty — 2 FERIEAOE L TH b SR, MRBHREIC 7 L 1 LT
e v, ALYy YAMMFETE RFEZD L A4 P A REZ LT
Botc, SEORBTHERE L DY v v ABEBIFAMRT X7 4 —< v AT
DB DHDORRET AT T o Te s, RSB TIRy — 4 2 v v v b\ 5 BN ER
AT DI & LiATy 2 LN TE b > T2,

Fbhic

F2hti U 7= FERFFEER 25 S4TI9 B (Green and Bavelier 2012:391-416; Feng and Pratt
2007:850-855) & RIEEDFERITE D ieholchs, =27 v A %475 Z Lkl
WA GG DR D 5 & LRI hte, £ LT, ABRIICIEY = v £ —
MICHEZENFIEL T B DATR L, 7 — & 0% DM A D 585 % & Ol HE
WAvRE T, FATHIEThR"bhic b kb, HiiREOPE R R\ %I 5
P2 AEBS SO E L L TOEI R TR ), NCRIZT LD
o, —E TR (B 2016: 94-98) 11 Th 5,

A TlESZ EIC L ARSI U LIERER SRS 2 LIFHEETE I,
LivL, 7 — & TS & DERRIGEHRPRERICOW TR E AL I T
RNl D . ARBFIE 2 TR S D A AT T & feus, ABFFE 2 U
T, F=2a2 DR LR T 4 7L b L9562 —ATEE DA
WCHEL TH B, 7 — 23 2RO IGO0 Il AR S h b 2 &
S,

A

R SCANERR T B b i b HEEHE OMMHE—BAL Ik SAD ZBE SHE A
Wi &, HEEMARAIET — 2 OB L KA RMENC /D ¥ Lic, RId o
WERE, RSB, FEEBRCREL T 7 K4 2 Lo iR re & E L
oMK F 2 2 A DR € v 4 — R FERIL LD, &< OFETT D 0%
FAEF DI SADTIREL Y % Lic, TRFIRRE, HRic o feriE F L
723540 S OB Z o8 R <, DXV EEHPL BT ET
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A
BROATITHRSER GBI T\H—Y,

SR



(Grsuoazuy) uvyraunsiny $ouaas puv siy asvuf fo 2321707 Jo jruinof g 6 0 ‘ Z 6 0

SIRSCER

Bavelier, D., Shawn Green, C., Pouget, A., & Schrater, P. (2012). Brain plasticity through the life span:
Learning to learn and action video games. In Annual Review of Neuroscience (Vol. 35, Issue 1, pp.
391-416). Annual Reviews. https://doi.org/10.1146/annurev-neuro-060909-152832 (accessed
2020-05-27)

Feng, J., Spence, I., & Pratt, J. (2007). Playing an action video game reduces gender differences in
spatial cognition. Psychological Science, 18(10), 850-855. https://doi.org/10.1111/j.1467-
9280.2007.01990.x (accessed 2020-05-27)

Gecu, Z., & Cagiltay, K. (2015). Mental rotation ability and computer game experience. International
Journal of Game-Based Learning, 5(4), 15-26. https://doi.org/10.4018/1JGBL.2015100102
(accessed 2020-05-27)

Muto, H., & Nagai, M. (2020). Mental rotation of cubes with a snake face: The role of the human-
body analogy revisited. Visual Cognition, 28(2), 106-111. https://doi.org/10.1080/13506285.202.
1727598 (&8 2020-07-10)

F=&EZ. (2016). TIYNT —LHBHEEICEZ2MRODINESEOBE. BRFME = Journal of
Informatics, 5, 94-98. http://ci.nii.ac.jp/naid/120005759764/ (£882020-10-02)

FEHEZ, FEBE, & BMX. (2009). TLET —LRBREMEEKEDRR. BADEFZRE73EIAR, 73,
272. https://www.jstage.jst.go.jp/article/pacjpa/73/0/73_3AMO032/_article/-char/ja (£#82020-10-
02)

SRMF, & BIBEF. 2009). DENBERNBITEFELNDRITATREE —FTLET— L% 1 TRIR
T—. BRFEZFREXFIRE, 42, 75-92.

AR HNERF-)IDE2010). Th{hOh2RABIE) IRILT7ERE



