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How Self-observation Influences Cognitive Tasks that Accompany
with Visible or Invisible Minuscule Physical Movements
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Abstract: Tt has been known that self-observation of one’s physical and mental condition is effective to im-
prove performance of tasks with relatively large physical movement. However, it has not been investigated
whether the self-observation of cognitive tasks only with minuscule physical movements is similarly effective.
Accordingly, we conducted two experiments with subjects to investigate this problem. We prepared two
acoustic stroop tasks: the first one is accompanying with only invisible level of body motion, and the second
one is accompanying with very small level of visible body motion. Using these two acoustic stroop tasks,
we investigated how the self-observation influences the performances of these tasks. As a result, as for the
correct answer rate, the influence of the self-observation was not found for either task. However, as for the
reaction time, a time reduction was observed when visible minuscule physical movements were accompanied
with. In contrast, the reaction time tends to be prolonged when the body movement was not visible, and it
was suggested that self-observation had a negative effect in this case.

Keywords: self-observation, physical movement, cognitive task, acoustic stroop test
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LTI LN RTAETHL. LeLEDPL, Fikd b L9
2, TEROBETCHEIEE (Self-Observation) % BV - 72158
Bln% < Tld, HOBIEOMSRE LT, HOCOMMIRGE X

DY, ©LAHDTHSOWIR - RN Z2IKERLEREE L O
BRMERR L LThh, 25610, TNHE2HCBIZET S
FEACE, CHEMTEZTTEA L, TR GRS
H) 2HVSMENTERLZ S EO TV, KIFRICBWT
b, HOEZ LI, WIRETE R < BARNIKE 2 Bl
GLlL, INTAMENTFERICL>TBET LI LE2ETD
DETH.

AR AR THTRY Z LY $5% L, HEAER
DHTHRAIL, ¥4 G TFETHISOLRLREZ HOBIE L T
Wh, ZOEHIZ, HOBEIRZ T HEWRITATH 505,
FOMME R WVEBEOREREN L P OITENCREL 5252k
PHHENTBHEY [2], HOBEP NHOAMBIFERIIK & 2%
FERIZLCELIEPTBHEEINT VL. 72T 2Y
HORERFEENA A -7 2T+ — R, FHEICOWTUTO
LR LT 5 [3] © The use of the mirror signaled the
beginning of introspective biography in the modern style:
that is, not as a means of edification but as a picture of the
self, its depths, its mysteries, its inner dimensions. --- Is
it any wonder then that perhaps the most comprehensive
philosopher of the seventeenth century, at home alike in
ethics and polities and science and religion, was Benedict
Spinoza: not merely a Hollander, but a polisher of lenses.
ZITI, HOERIZLZACHEDO KL, AHON
M7 BE ORI 2 52 - ReE2EfR S T\n 5.

IO LI, HOCHSESAMOMNEE, ThbbEE
RN RE ) DFERIZ % K 7% 58 & G- 2 72 T Re M~ i &
NTR2IZ5 20D 5 Y, HUBBEISG AL EEICET S
INFETONGEIE, AR—URIUNE) T —2arkED,
R EZ P& T ARG E LD DOWIZEA LT
Holz. FREMERIZLEALY, HHWVIET oL hb
) B, RAMAT AR L E T AR L THOE
LG 2 B EIIOWTIE, ERIZLEALTIR SN TV
Vo b LD L) BRI AICB VT D HOEBISE At
RB e 525 d R, RAMNATADIZO DY —)VIZZ
DRFREHNLTHIENTELEEZLNL., T2 TH
LT, FHEMEZIZE AL LS b VM RIEEC
HLUTHOCBEN OO THEIIOWT, FERRITED M
ERERE

DIF, 28T, ShETIfTbRTEZ, HOEBED
NBEOIEE -2 5 5B S WFFEEHE6I DV CTREB S
5. 3ETIE, BERIRER LNV OGEEEL &b bk
WERHI AR IS 5 HOB SO R 2 iA T 5 £ e
ZOFERIZOVTRT . 4 BT, 3 FTIT o 727 HIRE
RELZ, WRRWTHER LAV DIZAD DT H % B IKEIER N2
T EOHCBSBORE e RET 5 FERL, TOMRIZD
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WTRTY. 5 ETIE, 38EE 48D 2ODFEBOERENS,
BREEER 1T AL E S bl WEBAEEEA~D [ g
DB ZOIPIZONVWTELET L, 6 BIIFLOTHA.

2. BEEMZE EAMREDNVED T

HOBIZC] T 200722 T, & v 4 & oRHllE
RETA LM oT, HOOWEE L TV DT, HHE
BIET LN TERVAERERE EREEZIZT7 4 —F
Ny 7T HRADPATONTE 72,

ARFTHET B 2 EARITREZ LR Z A AR5 R % 20
HARERERICER LTI 4 — NNy 2352 LI2X5H
CHZORAE LTI, DT L) 2if5efrd s, FA
5 [4] 13, HEIEOEED L) ZEEE2 BT AIEEDXR
THICHEBEDMET L2GAI, Ber ool BEK
B2 T4 =N 7 T5LEDNATWRRET LI EEH
& LT, MREREBESLOEB) A & HEUREEAS 7 5 AL A
AR LT D, JEERS [5] 1, Mdkh SHEE LTIk
REAME - TEEMICT 4 — KNy 2952 ETIEEZDE
HHEMESEE VAT LAZREL TS, ZhiZLD,
VEERDIEER OTE I 2 Atds - M ES €22 hb o
TWa., ZOED, AR—YOMEIELENE LT,
B AMEHEMO 7 1 — FNy 7 [6] &L, Hfiift
L72HARIEmZIE) TV Z A LTT 4 — KNy 7§ 5 F
LN T WD,

—77, BEENICHETRZER, FICETFTIRES N
TAEBIORRT- O X 9 BN L EHRE 74— F Ny 735
CEIEY, BREMEOSFE 2 RFENT A 05
5% ENT\w5, Bandura (X, FEHEDIE L WEHEEJ#E
BT HBEEBIIBNT, HEMN 74— FNy 712X 5HCH
BB LREEFRTIERRB L7, JORBICE
D&, Erbaugh i3 6 i SELL NG & Lz HEkD
LEMDOFEIET 5 EBREZITV, HOBEE L7V —
TOFW Loz =75 bEEPRONLZ &%
s LT 5 [8]. Fotopoulou b %, VKB F—3 3
DT ZHCHBEEL Z LIC L - THBRMR 2N L &%
52 ERRATVS (9. FHS [10] £@WAKS [11] 1, €
THEHCT-HOBEDPHERNT V ADFRIIHER)TH S
CEERLTWVD, ZOL) A, HOBIEIZX>THG D
HREE A B R BIEICIEIE S 5 L, FHAETHEEK
FHENTWAS. 72E 213, AR—Y VAL EOBEICEH
BEINTWEEED, COHMTOHCEBEZ T2 5 L)1
TH2ODLDTHL., ZDXHI, FREEDEER S
7=~ AN EICETAREOFERICB VT, HOBE
WERBIEDFE L2 52 EDURENT WA,

FROMEMERD 7 4 — KNy 2 1ZHT 2 HFI T,
WINS HEHTHEDITHERTE 5 L XV DK & 7 SRS
B RIITHEERNF - TE, LerLeds, HHT
MRS 5L HEF I ARTEZLNLVDO T DT h

201



[BHRNIBFERIGE Vol.61 No.2 200-210 (Feb. 2020)

LEHEREMEL2E S bhwv, & L TR ATE DN
74— A LTHOUBIEDP KT TRE IOV TR
INFTCRLAEMERF SN T I h o7z, RifFET
&, SOX) N B REIEL 2L b b VRN %
fTEDOINT =< A LT, HEICL2HCEENE
D& B BEE AT T NI OV TIRAERG 3 5.

B, UETRLAEFHFDIZEAETIE, FEREEEZ
DINT &=V ANDEEL WG E L TWLY, HHOWE
FoF+HEBRELT T - KNy 27352 0I12X
0, fEEZEOLHMRIRENIEILL, THONBEIEE
T BUREENH AH Z E DR ESN T WL, BN G NS
DT —L% 7L A LTWLEOMEEbORE LT L7
e Cid, % 1 AMOHEE,» 58 3 Ao A GaE I,
HODEL TWA T NS 2 BERP S R A8 12h) &
ALE, WU —=LTHoTH T AYDITEDETIIC
BDHZEDPEIENTVD [12]. T/, HEHEHROZEIC
£oT, HEBEOMIBAHIKIALELASND L) HiEdH
% [13]. T &9 L HRYIREEDZALIL, BT OZEHEIC X
D, ITTHDEERETH L L) E#kE, TANOKEOL
NUHPEATHZEICEBbDEEZLND, HibT AA
FEIZBIFLERICBNTY, 20X 0N
HHOPL LN, LELaDS, SHOERTEET
by ATIZIEEICHRTZIREL DO TH L0, KELLH
B - ARPRR 2 S B L I3 E R D72\, X o TR
BT, LW - HEAZECE L CERE o ght L

LbDLT 5,

3. XER1:ERARELELANIOEFEIEE LD
EHLVEBHIEENCH T 5 BCHEOTE

WeBRE DT RE 7 LNV O FREIER & b e b e Wil
Mgy A7 &BER L TWARFIZ, ETFFH AT Thiolz
BB DM A ) TV Y A L THERE ISR L TR
HOBE2IThEL I LIk o T, BFHEBAM Y 2 7 DX
T A =R YANBED L) BT LD EREET b ER
T ERLT.

3.1 EBRAAE

WERE IS, HH O DPIRT 2 RFBEREOFA 18 % (5]
YE8 %, M 104, FIMEHD 25.6 4%, FEUE(RAE 2.5, [EI4
FHAEZ G4 5 1 E) Tho, &H, BIEEEHEICT
BB, EBRAICH 2 EEE SR 28034 LT
V.
REFRTHERE IR RRAI Y 271k, EFA V=7
HETHLH., APV —THEER, 2L RITFETEIN
7z “BLUE” £\ XLFD L)1, FMEICHIZT 2 20014
WATH LS HE (ZOPITRLTOEK L LTOM)
MM LT, #eBRE ORIEES & WE ¥ 4 RBHIBRRE T &

© 2020 Information Processing Society of Japan

L. JBEOA N — THETIIHEERE VDA, R
e CTIEHREICL 2 ACBE L IThbE 2 LE VD 570,
WEAERE W2 A PV — TEREILH 2 2.

ZFZTARMZETIE, HEA M - THEEBEIZL T,
HTREEHWERA MU= TREE R L7z BRI,
WEEHICHEE L TH D oAy RRVOERDEL LD D
FrF v > pvs, JEHEED [Left] %7213 [Right] % 5
Y LIERTRIRT A, BEEIE, BTy Rl
Wb 5, [Left] ZHW-04GFTF—KR—FD [J]
#3 L, [Right] #B\V7-5ETT [F] 24 3ETH
b, HAEAMV—THEO 1 ROPTEREIE 25 57T, 60
WDy A7 FATR & 15 F OREAE: I O faK L CHRER S
N5E. ¥ A7 FTRER T, HEBESF—R—FAN L
240ms %7, 2 ISR WA IZROBEFR NS &
I RRE L7,

FERRTI, HFA M- THEOTO 7T L0514 Y X
F=VENPCETAVICHET S, SHWHEHIL, BT
WS> TIDTFTAZIZDE, Ny ARV E2HE L CilE
ZIERL 2D, ¥F—FR—FEHELCHET S, ZOK,
F—AKR—FDJFZIIF F—%2MTEEIBET DT,
B\ BRI ED A U % 28, 8567200 0 & v e
e EFE L7020, HRikT 5 HUBIEHOMBGTIE, 208
EEMBTHILIITER W,

HOBIZ 2179 mh, BB ONEEORTEZE TS
HATTEWETH, EFFH A TOREMEL, 38 %
MELZ (B1). $4bb, #EELKELRT S0 7k
FrovuiicE Wz & Lca, ZREAID O - 72 1EH R
H (Front) & =R 2 S 8o 7ML (Side), BL O
AR - 2B A (Back) O 3HETH L. &
B, Back ZXRXBEHIANZ L 7201%, 0 L2ARH X
T2, BIEZAEL EELVWADIZUSBr—7LV0EE
ORI H Y, EHREOEEICR LRI ITTr—T L r
WYESTZEDTELRDPo72720TH A, EHBEDH A
TIIHERE O L [F U SO, MImEE S & B
DHATOEIIRME ) HAEICHKEST . —H, H

1 EE1IZBIFLIETHH A TORE

Fig. 1 Positions of a video camera in experiment 1.

202



[BHRNIBFERIGE Vol.61 No.2 200-210 (Feb. 2020)

CHEIZ R Loga, L PC OREMICEMSTw»
BH AT THRESNIZEE (13LALIZPCOE[MDT —
TV EEOEE) 2ER L. ACBESH Y /ELow
FTHOBEIZOWTY, HEREIE [MHONEF>EH
% TYH, EBhIITELALTEEERALLHIICLTLE
S LHEURLT.

WeBrE L, IEEHES %2V 7V — 7 F (Front), T4
HEefws 7 —7B (Back), HlEHHSEZ V5 7 Vv—7
S (Side) D 32D N—TI2 6 &ZT25hN, ThEhE
Bradro . BWEBEICE, HOBISMEZIURT 26
LBEVEED 2 DDA THERA MV — THEEZIT->Td
Lolr, FETINV—T2 S5 IZFNEN2 D5, —
Fo7V—TIZIZHCHEWED ) &2k (Fv—7
0), b9 —HITIFMGR LEMAEERI (FV—T71) 17o
TWwa., 5B, $XTOERIIBWT, EHEM#E (F) 12
RE L7 AT T, WEREOMT R L.

3.2 EBRER

FHEA V= THEOFHII, 60T &I, IEEREK
JGEEIIZ DWW TAT o 72, 18 L OWERE D5, AT 29,885
HOREOMET— 5 2 WG L7z, &7V — 7 ORULKERH
OF¥E (¢t (%), HAIIH) & EAEROFHMHE, BX
CHEHEZED D /7 LZNZIDO W T O IR & IEE
RIS 22ROV E L FERAEZR 1 IR, £,
TIV—TFIZoWnWTIE, 72&£ 213 B0 L, Back L&D A F
L, HOBZd ) 02k ICE B L2 V—TDZ
EERRT.
3.2.1 £fRAIER

39, ACBIEOFE X 5250 % Emicowv e
5. IEEFRL LR OESFRFHEIZOWT, BB
BHNGME L LEMTOMICENS L0 E D) P BGET
BI2OIRILDH B t EXRITo 72, FRE LT, EEE
IZ2WTIE ¢(17) = 0.07, p > 0.1, SUCKHIZ2 W TIX
t(17) =121, p>01 %D, WFNIZOVWTH HFEE
Ronhhror, T, 300MEDOIV—TFF, S, BIZ

® 1 EB1OKT IV — T OEEREROTHE
Table 1 Average response time and ratio of correct/incorrect

answers for each group.

TN—7 HOBIZDH Y HOBiZ % L
¢ (B%) | EFE | ¢ (%) | EAR
BO 1.02 55.1% 0.94 53.5%
B1 0.77 55.2% 0.84 56.0%
Fo 0.94 55.3% 0.75 56.8%
F1 0.76 56.6% 0.83 56.4%
S0 0.86 55.8% 0.78 56.3%
S1 0.87 52.4% 0.90 51.8%
Total Av. 0.87 55.1% 0.84 55.1%

STDV 0.18 0.03 0.15 0.04

© 2020 Information Processing Society of Japan

T, FNENIIOWTHOEBSOR I Z L L 7o/
IZoWnTh, FEEEIRON G772 (FV—TF . IE%
£ t(5) = 0.39, FULKEM ¢(5) = 1.00; 7V —7 S E%
#4(5) = 0.03, KIS ¢(5) =0.79; 7V —7 B E%
#t(5) = 0.38, BULKR ¢(5) = 0.15). W 212, HIETHE
RLNVOREINEE L b b wEMIEEICB VT,
HOBZOFEIIIEESR L RO VT IUIOWTH A
BB ERIZES VI RSN T, BREE
B RHITBITT 5 HUBREOREIET 2 1Ek0M
REF—HL2WERTH 5.
3.2.2 &R EBERHORICHEROZE
RIZ, IEEREO BRUSKERH & GRE R O BUGRE R % Hi 3
. B 2102, EFREEERICST:, BOB%ED D -
% LZENZFNIOWTORICHMEZRT. HieDd s t H
TR FEM LR, AUBIZD ) OGE, t(17) = 2.944,
p < 0.01, HOBER LOYE, t(17) = 3.067, p < 0.01
L), HUBIZROFEIID 2D O T IEERFICIZRRE R &
HARTINRETH BSOS B oZz. b, %
BRO N % ZRE I AL CTIEZ RO SO & RO UG
WEf & 2 7o Hh, R 2 WRT LI, FEEVH DD
355 1 MOFEBRBEOATH L Z L5 o7z (HOBED
D7 LM t(8) =3.04, p<0.05; HUBIZ R L~
D&M t(8) =3.72, p<0.01). TOMRENL, ¥ AT
OBAPELZTHTRZCE (B 1EE) &, BZ5 R
B9 B2 L THELLGENETRIC & o TRREREO RUSKEH
WIEAHL Y O EL DD, ¥ A7 10 L Th HIEEEH
p<0.01 p <0.01

0.90

o ﬁ
0.85
0.80
0.75
0.70

BEEEHY BEHRAEL

" EE RE

2 IEFE B OO, WO B, T — N — 3R
7=

Fig. 2 Response time for correct/incorrect answer for with/

without self-observation.

xR 2 IEENE L EEREO SULKEH & FEBRNE O B E
Table 2 Relations between response time for correct/incorrect
answer and sequence of the experiment.
551 [0 55 2 [0l
A | skt D A | Bt P
HH—7L | 0922 | 0.962 | 0.016* | 0.815 | 0.830 | 0.318
%“L—®Y | 0.836 | 0.880 | 0.006* | 0.796 | 0.804 | 0.272

BCEE
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L7zt (56 2HH) 1213, BRERO.CHEWETZI WAL,
MEDOEPHIIIL L DTV EHEEINS,
3.2.3 EROIEEBICLZHE

BRI, EBONEEDLERICANTHOBROEEL KR
YA, HOBIZD ) &2 RICERL, HOBSER LE
HaRICERm LA L, TOMEOYEEDENENIID
W, 552 MOEBRICBI 2 IEERLR W LS 25,
51 M OFEBRICBIT 5 IEEHELR W LUDRMZ R 722 h
TS xE 3 LK 4 18T

B 3R T L9112, EEEIIOVWTIHE, WIhoFEf
NEIZDoWT Y, 1[OH & -T2 0 HICIEERDN EAEE
DENDLLDOD, ZOEALIZEDLOTHINTHY, /-
ERNED R D A EE TR SNA o7z (4(16) = 0.07,
p>010). —F, M4 IR L), ukHIZOWT
X, BUBIZED ) BiTomes K4k dh—->%L1L), H
CESL LETone M4k 2 L—-H0) &b, 2
HHDY A7 ORHPILFEBOTFHEI/NS C, =50
BOMEIC R o7, F72, ACBZEH VBT 7V —T O
IBEE R OFEMED 5, BHOCBE R LT/ V-7
g2 fEchh, Wndskd oHMrEE TRVt RE
AT o AR, WE 21X 10%KHE TH BN H 1
(t(14) = 2.05, p < 0.1), IEZEREOJUCKER 721712 -

0.20%

0.15%

0.10%

0.00% =
Fl =73l fAL—HL

-0.05%

3 2[WO7T A MDOIEEROES, T —/N—IFETHERIRT

Fig. 3 Difference of rates of correct answer for two tests.

HY-71L 7ZL—HY

0.00
~0.02
-0.04
~0.06
~0.08 |
~0.10
-0.12
-0.14

-0.16

p<0.1

4 2[OF A N OJOSHROZES. HEEORMIED., =7 —N—
SRR 2 RS

Fig. 4 Difference of response times for two tests.
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THES 2 &, M SNKETOREEDRD LN
(t(14) = 2.39, p < 0.05).

WFRD L= TIZonTh, HCBIRD Y RIETOR
MERGREICBITHBRA VYL THCBIER L E0
SRR E SRRz lA, [BREL] L) REYTSE
BiSNTz 72, WSS S OBEE HTBIE L2
V=7 B OBEREIZOWTIE, HOOLBFELZ LIZK
D&, WY ELEORESERE S N EER, EE
fii (F) ICERE LA AT CTHE LEE 2 F v 7 L
7L A, WERESIILT LS I ER L TEB S
T, FRICHOEBIZ 2 LEMTIE, #BREImmEHh )
TR WEEFARTE N,

3.3 ER

FATIIZEIC BT, AOBIZIE, BHITHRTREZ LA
VOFEENEE &b 7% ) EDINT + —< 2 A IEDEE
EHZLZEDPIRENTE, UKL, KBFZETIE,
HOBZEOBICHAT R LNV O GEifEz & b b
WERAIM RIS L, BRBZES 26387 5 —<
ANDEEELZFA L, FRELT, £1OFBRICHON
5 & 91T, EEREUSKEBOM EIZOWTIIMRATE %
Moz,

X5, USRIV TIE, BEBEICL-TE LA
B GbEDEBLZE5 252 EHRBENT. K4 O
BIZESNB L9, WFROSKMEIIBWTH 2[HICK
ISR LT A, HALCIE, o EEREA~0E
LB DEEZLNDL. LMLV LZFDOESL, H
OIS ) RITRGOHPREV., ZOX) LEEPAL
HHEME LT, HOBEDTREAND KL 2 R ST
WHRZENEZONL, Thbb, HOEED ) BT4N
TN—TTIE, HASATSE 1 HEIC, BEHBEICL S
BOE R OAHE SN B 7280 %\ OB EEASE <, 2 1]
HIZERL 729 2 \CHCBE 2 b 7z0, KRELIKE
HEZRMLEL, BREEZLT1IEHE 2HHO#EGDKE L
BoleDOTRBEWhrEEZLNSL, —JF, HOBER LS
Ho¥alx, 2ok, 1EHE 2 BIHOESHDIEHM S
N5, fERELTHEOMIZENELZ D EEbNS.

HOBIZICL 2 LM oMENE CERO 1oL
LT, HOBIEIC L > TEL 2B ER OO )
E2oND. SHOFEBRTRHL/EFA ML—7THET
(&, Wi _EICFR SN IEHILARERAT IS L B
WIERTH A, AOBIER LOBASIZFERLETA AT L
A DERIZH BT — 7 VOB, FNEBEOER L [
DIBFRER L ENLZ7-DFICER SN LoD TH A
J. ZHIHL, HOBIED ) oga &R L OO
BIZIX, NOHESENEENL. AMOMKIZIE, EIZKE
TR R A D B 2 EDHSNT WS [14) X912, B
Z 5 AR L CHBIN & KBS U CERNE &
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Joh, ERELTELOBMANE A LD TIE RV
LEZLND., A I ATELN:, HOBED ) DY
G0 [BRL7Z], BBOESHRICE>TBIELE] %
EOFAIE, HOCMGAERLTCLE -2 LDFELETH
LrEZONL., B, HOMMG Y R5 I L CHREIE
CAHHEHIZOWTIE, 4ROEBRTEON T =151
BHREIC T A2 L IETE LD o7, MWEPTFAETAHKN R
REOMTOHCHSEPRRE L AA LT &) g
SIS B (72 & 2 1X3CHE [15]) %, MFEAFELE L 2w
BRI T O HOBSEPRRIE 2 A AT & v ) FfICo
WTIE, FEEOLOMBIRY RB7-0 0w, ¥ BERsY £
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B 5 &2 CHH L7z A7 2onlE A (HOBES D)
Fig. 5 User interface for inputting answers in experiment 2

(with self-observation).
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® 3 FEH20WNE IV —THT

Table 3 Workflow and group constitution for experiment 2.

TN—7 5 1 Il A b 5 2 7 A b
HOB% HOB%
A »HY B0 ZL B D
B ZL IE&H »HY IR
C »HY e »HY e
D ZL ZL
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TR ENDFEBICEOAE L, #EE 12X > TAEMD
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SHEEE, EBROEEICL->T, £10IIHCHED
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FTHEA NV — THEOFNIE, EAFE DI W
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2. B, HOVMUIZY v F LgAE, ARy v FL
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7y F LIZGAIZOWTIE, AEIOFEM %2 S5 Bibd 5
kL7
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4.2.1 £MReVER

¥, HOBEOHFEIZ X 5 &Mk 2 @02 w TR
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x4 FEH2 0K TV — T OFEEEROTFIYE
Table 4 Average response time and ratio of correct/incorrect

answers for each group.

TN —F %1 7 Ak
t (%) |t GRE) |t (&%) | EE%E | HC TPl
A 0.932 0.866 0.930 94.90% | 76.13%
B 1.061 1.091 1.062 94.72% | 83.38%
C 0.962 0.921 0.960 94.84% | 79.38%
D 1.020 1.009 1.020 95.53% | 76.25%
TN —F %2 [T A b
t (%) [t GRE) |t (&nE) | EEE | ATl
A 0.973 0.984 0.974 97.02% | 85.00%
B 0.950 0.905 0.949 96.08% | 85.50%
C 0.919 0.921 0.918 95.68% | 84.00%
D 0.976 1.024 0.977 97.00% | 80.38%
100%
5%
0%
ahi
B0%
BoERERY gCEREE L

6 HUBZEOAMIIL A IEERDFY., 17— N—I3FERET
R

Fig. 6 Average of correct answer rate with/without self-

observation.
1.1
p<0.01
1
0.9
0.8
0.7
HEHZEHY HEHRZGL

M7 HOBZEOFEIC L2 CRMOFY. ftio s, ©
T =N IR R R T

Fig. 7 Average of response time with/without self-observation.

PIMED DTG A 3 { TR E- Th Wt E%
1To7z4ER, EERIZOVWTIIAEEIRDON Lo 72
(t(52) = 0.78, p>0.1) 7%, RUGKEHIZDWTIE 1%KHE
THEEDED BNz (1(47) =3.76, p < 0.01). ZD X
I, FEERL LIIRRY, (RO B OBIEICE T A5
H ARk, BOBEFIZ DWW THOBEIC L 2 IEORE)
O LNz,
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HOBIZE 2 LEHo MR 2o Twna. Ih
KL, 20D 3507V —7TlE, FIBHREOZESHS
BOMHEL o TBY, 2 BHOFEERD AU 2% <
ToTWwh, F7-, 1 NHLE2MHEHTHLHCOCHES
HCTERZFERLZZV—7C EDIL, 20HOEETH
BEORMEMHEITEO N, WEICHEEI Lo/, —
i, BUBIELR LEHE?»SH ) LR L7V —T B
T, 2RHOHUBIZED ) L1 TR E 2 REREHE AR
sz,

4.2.3 FHAILAZEEREEFEOEBROER

X 9 12, ZEOEBEDOKD ) IZHERE AT L 72 EE%
EEBOIEERDES ZRT . W SR EY TR
W EBE R AT o 7R R, HOBIED ) S0 FEEREZ O T HNME
LEBOIEERDES L, AOUBER LEFOLE L IR
THWKUETHBINS o7 (t(54) = 2.43, p < 0.05).
ST N =TT THiT L2GE, @ CHUBIZD

A (BU—7gL) B (T3L—sHY) C (BY—HY) D (FIL—7E0L)

0.1
0.08 |
0.06
0.04 p<0.01 p<0.01 p<0.01
0.02 ‘ ‘ ‘
0
-0. 02
-0. 04
-0. 06
0. 08
-0.1
-0.12
o p<0.01 p<0.01
-0.16 }—‘ ‘

8 FEE21IBT2 20HOFERL 1 MHOFERTOE T IV—T
D RIS O EDZE. HE3 =T, B3, ©

T =N IFERE 2 RS
Fig. 8 Differences of the average response times between the
2nd experiment and the 1st experiment for each group

in experiment 2.
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HFEEZ VBRIV —=T AL 7 V=7 BOHCOEBEROA
ORI AGOEEEDPR S N o7z (¢(15) = 1.46,
p>01) 25, 2EEDHCHEH D FE R LT FELEL
T2 NV—=TCLeTN—TD %IRIYE, 5SHKIETHE
PN (4(24) = 2.19, p < 0.05). ZTIEDFERD
5, HOEZZ2To 7286, LD IEMEICAEG DT 5 —<
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BB EAT o 720 B 1 X Z FRARET 8 Ed 5 & & 3 &
NTW5s (15 2&d, ZORRTEEMIISHFTLEDL
EZOLND.

4.3 =

3T/ LAER 1 ClE, HERTREZ: L LD B RE)E
7L b bR VERAIM R EEIT LT, HOBEDSH 72
LEYERBIENR SN, & LAKICERICE L CTIdH
CHEPEOREL 5.2 22 Rg Sz —hH, 4
FDFER 2 TIX, METHER LAV O LT h 7% KEE%
ED IR AR EEICR LT, HOBIEL L 725 35hE
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T bR HE 2 SREIEDS B B RRAIMN e fE3E 123 L T,
EEFEOM IOV TIIFER T E L h o 7288, UK A
BENELL A P Ghol-.

X5, M8 ITRT LN, 42D TV —TZFNREFNIC
DWW, 20 HOEBROSEEMOFY & 1 HEOERD
SOCKS M O D& Z A L 724G R, T L9 %IFE
[CBBREWEEDSH LNk o7z, SOOERTY, EE
1 D& Lk, HROBENHLEEZ HND720, 10
HoEELD S 2 MEHOERD S SSILHER2E %5 &
FREND., EE, 1HHE 20 E CRSLGDEREZT-7-
JNV—7C&DTIE, wiitd 2 [0 HOFERRTRICHEH A
Wl oTBY, L2bZofMfEOEENIE, M7V —7
TS E o7z, ZOREREPS, F2E2 THRM L72EH A
MV — TS B BB X BRI, B X F0.04
MREEEEZONS. ZHIHL, 1HBICHOBE, L

12% p <0.05

Bo#zEHY HE#ELS L

9 PR LZIEERE FEROIEFRDAE, 17— N —3fEEREE
Ry
Fig. 9 Difference of predicted ratio of correct answers and ac-

tual ratio of correct answers.
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