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Does the observer egocentrically perceive a model image
during a right-and-left discrimination task?

Tadao Ishikura'

With regard to the model demonstration of motor skills, it is reported that observation from the model’s rear had
a more immediate learning effect than did observation from the model’s front. However, it is not clear whether this
difference is mainly influenced by allocentric spatial physical orientation on the basis of the environment or by
egocentric spatial physical orientation points on the observer’s body. Therefore, this study aimed, using a wooden doll,
to examine the speed of the right-and-left discrimination of raising of the hand and the event-related potential (P300)
for evaluating cognitive load. Eleven university students observed the following: the subjective model, which presented
poses from the model’s back; the objective model, which presented poses from the model’s front; and the specular
model, which presented poses from the model’s front and reversed the left-right orientation, as in a mirror image. The
participants were asked to press the right key if the doll raised its right hand, and to press the left key if the doll raised
its left hand (the specular observation in relation to the reverse). We predicted that response time and P300 amplitude
would demonstrate a preference toward “subjective approximate specular less than objective” if influenced by the
relationship of the allocentric spatial physical orientation. Conversely, a preference toward “subjective less than specular
approximate objective” if influenced by the egocentric spatial physical orientation. The results showed that the response
time was faster for the subjective model than for either of the others, and P300 amplitude was less for the subjective
than the objective model. Therefore, for university students, it appears that the relation of the egocentric physical
direction between the model and the observers becomes the main right-and-left discrimination point of reference for
perceiving the model image.

[Key words] allocentric observation, egocentric observation, event-related potential, P300 (P3) ,
right-and-left discrimination task
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BFRLIFOLEAHMNOMS & FHinl) & L TBlIEE
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Correct answer is “Left [1)".

22-inch monitor was used
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125 Trials x 3 sets (Subjective/Objective/Specular)

*Set order was randomized for each participant.

We used
three types
of poses.

Fig1 The experimental procedure.
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GRD 24% TIERISARD iz, FY D 76% DE.
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LEBEEFRH LR L7z o T, BRERE L 1254
DEHEX 3ty b (FEETV, TEETFN, T
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(3) #xn
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FrE—0 3] #HEAELIET, EFE LT
TVuNIEF—F—FED [1 (EFAELIE) ]
EFANFELIEBT, EMRICREIILTLES
W,

3) SEMLETOVEIE C AR FICM s T b L
LTIRZTLZZ W, T, NEIETF%
ZFFTOIUTF — R =Ll (EFAELIF) ]
*EFANELET, EFr RIFCwiuds v
F—o [3] 2HANELIET, FREICEIMHL
TL7ZE W,

FrFoT LT TnRwE XREBEO W
FAOBHEIMEMS TSN

@B LT L X, BhrErsT, K%
gL TS,

® 124 x 3y b MW, HFmW, #Mzzih
Fhlty b9D) 2fTVWET. v METIE
eI F9.

B CTERZPIESNTOHVFEA. #rlizs
ELLET.
DEOBAHEZT T, THOI ZZIME 50T
L7z5EZEEICHA 2BV T

(4) TP EKEFER

IR OE S %59 5 72 DICEERR PSS E T
WCEE L7, 2 L CIEEREL 7 IVBIREMTITKR
Oz Fio, RENBAEMN ARG A 7O ICHRBEE
{7 (Event-Related Potential : LL'F ERP) % EEG 7 —
&7 S L7z ERP I ICIZF R EMEH 7o
275 & EPLYZER"II-A (F v A au 5 v 7 Bl a4t
) ML, ETNVBIESEMEIIRECT T 7 7
7 FASIRA L TR WIERIEORIT % 20 TN
L7z, L TP300 Dk L IRIEZ Ko 5720125
EHERHET 100msec 75 FEILR T TORIE L T L
THAME L, MATHIPHIL B ERR A 5 200~500msec
ERgE L7

(5) #stot

KAt Sy 4 — v 7+ IBM SPSS Ver.23.0J
(IBM SPSS Japan, Inc., Japan) % >, 1 ZER#EED K
LE2QERBYEL O EGHTEITo/. &TOH
HARMEE 5% L L7, BB, ZEHEICIE Bonferroni
test 7 v 7.
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(1) RIREFEICDNT

BIEEE 7OV S AV A 97 B RO IS B~ R 29 %h 2R
WZDOWTHE T 4720, T VKM (SuM, OM,
SPpM)IC & 2 1 ER#E D R LIS X A5 0T 217 - 72
Fig 2 3 & UF Table 1 |34 7 V4 h 0391l & k(7
FERINT . T OMER, BREENFRD S (F,,=9.94,
p=.001, n°=.50,¢=.97), SuM O UGK Mo

TWEMEL Y bHED o7z,

(2) RIGDEFEEICDNT

ZEBTIWEMETIZBY B ARG O EMEECD
WCHET 5720, €7 VM (SuM, OM, SpM)
B 1 ERGYELICLA0HoE 772, 20
R, SUMICEEZIRO 5N h o7 (Table 2).
nB, EEROIEEZRIL9823%TH o7,

Response time (msec)
8
T

200 &~
100 =

Subjective model

Objective model

.7
e

Specular model
— p(.os

Observed model

Fig2 The response time for judgment under three model

conditions (N =11).

Table 1 The response time (msec) for judgment under three
model conditions (N =11).

Model condition

Mean (Standard deviation)

Subjective
Objective
Specular

442.88 ( 60.21)
536.45 (100.42)
495.10 ( 52.58)

at

*p<.05

Table 2 The accuracy rates of judgment under three model

conditions (N =11).

Model condition

Mean (Standard deviation)

Subjective
Objective
Specular

Total

.98 (.02)
.98 (.03)
.98 (.02)

.98 (.02)
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Table 3 P300 latency (msec) and amplitude (uV) under three model conditions (N = 11).
Model condition Registration region ~ Mean (SD) of latency Mean (SD) of latency Mean (SD) of amplitude Mean (SD) of amplitude
Fz 282.55 (14.00) 19.44 (10.05)
Subjective Cz 283.45 (25.11) 281.03 (18.12) 9.56 ( 5.15) 11.84 (8.55)
Fz 277.09 (15.19) 6.52 ( 3.70) j|
Fz 285.64 (19.57) 24.95 (10.67) '
Objective Cz 276.55 (12.84) 280.67 (16.56) 14.25( 5.73) 16.30 (9.57)
Pz 279.82 (17.63) 9.68 ( 4.51)
Fz 289.45 (31.38) 20.24 ( 9.44)
Specular Cz 283,82 (23.30) 285.09 (26.78) 11.59 ( 5.92) 13.46 (8.23)
Pz 282.00 (27.87) 854 ( 4.30)
Fz 285.88 (22.18) 21.54 (9.90)
Cz 281.27 (20.78) 11.80 (5.68) ﬂ
Pz 279.64 (19.62) 8.25 (4.20)
*p<.05

(3) P300 [CDNT

BETFNVEMTICBIT S P300 DFF B L OIRIE
RERET 27010, EFVEM (SuM, OM,
SpM) X JIERLE (Fz, Cz, Pz) 12X 5 2 BWKEY K
LIZ & 2589t %47 - 72, Fig 3 134 € 7V 51451
BIUOKEEMEICE DTSy FTRL—Y
ERL7ZDDTHA. Table 3 IZKLMTIZHB T 5
B & RGO I & (R 2 2 R T

IOV TR EREB L OKEEHIEZ TR
oz,

— 5 ARIBIZ DWW T T IVEMZ & 5 ERE (F,y
=481,p=.020, n° =233 ¢=.73) BLOHEMNEIZ
LB FHE (F,,=21.86,p=.001, n°=.69, ¢ =1.00)
NEETH-72. LEILEOME, SuM (11.84*
8.55uV) DIEIEIZ OM (16.30+9.57uV) £ 0 &2 »
72, F72,Fz (21.54+9.90uV) (X Cz (11.8+5.68uV)
BLUPz (825x4.20uV) LV bEro7z

V. 8

KWFEOR RS, BHE T IVBISEEMETICBITS
FEAMBNCE L 72 OBREMIZMoOE TV EHLD b
O EWI)ERSPEONZ. ZOBERITAA - HR
(1995) B & U Ishikura and Inomata (1995) 23%k#59
LERETFTLLOTH o7 T2, EEIILID
RFUZ BT, ME LSRR 2Rkl LT
WA b, RUGKEH & RRAI AR [HmE T IVE
2= HMLE TOVEISE <SHHE T IVBIZ ] OBRMSHRS
n, HOHOGHEEAmDT 2L LTWD 2 5I1E
[ TE TV <<HEWLE TOVEIEE = 3 E 7 OVEIEE ]
OMBRPRLNS Z & &RHE L. Press 5 (2009) i,
W E 7R RFEIE T VGO L ) ICBRE LTV
O GRS E BIARASEMENC 72 5 E TV EEE (anatomical
matches) (&, XFHETNVED KL 5 IZBHANC 7% 5 E
T OV#E1%2 (anatomical non-matches) & 1) & StA%H <,
BIEFEICENRTOW A2 L 2 E L TWwb. Taylor 5

(2016) IZEFIVEDOME ICEBER L, EFV L ER
FHWHCIZAEE IR T, FEHET VGO LI
S—R~ v ¥ r7 (ZH) 2WEE L TWUI/NT & —
YU ARMESELTERMEL TS, KBIFETIE
W E 7Vl & GiMeE 7OVSMASIZ T U RO R
Td 5L Press 5 (209) & Taylor &5 (2016) & Ot
TR T A RIES N o7z, L, AR
TSN AR NI E L 72 BOSER R o5 F1d 51
ETOVEIEE <$GLE TOVBIEE = T OVBIEE ] O/
BABERONDE L)AL EEZ2 5. Lz
HoT, BIEFIACTOFEEFLICET VEE L
TV EfFRT 52 RS,

—77, P300 OIRMED /AR RS S, BT T IS
PEOIRIFIIH T E T VEEORIEL ) /IS 7272
B, ETIVEIERFIC B A BN IEEE € TV &
HOFPMMETIVEMELY RSV EEZL LY. L
7 LEELE 75V S O IRIRIL S 10 € 7 )V 54 & 3t i -
TNVEMEDBICEBENREIN G o270, F8H
BB ORI TIE [T € 7 OVEIE <SEME 7V BIE
SRTEETIVEE] ORIIRESN o728 F 2
5. Press &5 (2009) 12Xk 5L, BEEIETIVIEH
POBEET DAL, AN OFBLE 7OVEIE)S
BEFAICEMTH D120 b 68, BEISES
9 % (anatomical matches) >4 W 5 %) 7 )L Ei 52
Gl EEHREL TS, T4abb, MEET VS
PREETIVET HOO Bk L4 S8 5 72012011
[HHE S 72 720 T IVEME L ) b A AR
KEL o L RIRTE A5, P300 OIRIEIZBT 5
W E 7 IVEM & GEMe TOVRMM B & UgE 7L
St L RHE T VSIS BEDTR SN o720
X, EFIVERET B AE TV ER & DA T DN#E
BT HBEELETTIES—R Yy Er s (%) 0
AR 2 ERAR B DS A o 1o B L BRI B A
DS o TR E DRI L TWTREMEA D 5.
SF ), PBHAR Do B IIAC S E
DL L TET VG EBEE ST T R E £



W Z B & I L O )M A @A S8 Twn (L
B R LB IC AT > TW 2 E BT E L5 TH
5. TORR, FMWETIVSEMD P300 DIRIGIX MO
S BEREIRENZ VY, KISERIZEEE T
WEELD DB o7 F26N5.

KWFZE TS LI E T VSR T b b wn
9 Press 5 (2009) = Taylor 5 (2016) @ #i5 % %
HIaZE3TE oz, ZOHED—DL LT,
ANFFE CIEIT T O A FE 2> & fi s S 5 Bl 5t %
HAnedprozZ e biFonsg. — AOBIEE D H
EFN, WEHETN, FEMEFLVF L CNEKEES
VD4 ODBIEFEM LR L 72 5A121F, BT VIS
BEIZBUT 5T IR EERE, HAHVWIES—R Ty
Yy r (=) oA EE T IVEIERMH T%E
MbE s 720, EFMEOIR—Z L) HIEIC R S
TREEDSH V), BEfORMS RS N5,

V. #&

KWFFeILE TV BIEIIC B THEZ I ET V%
LRI Z TW A 0D, HOHODIZIRZ T
B OPIZONTRIEE T VG, ST T V&,
L CHEMET VGO 3 MM oL RN EE L 72K
JEEE [ & FRAIY B 2 RT3 2 72 @12 P300 2 JL Y &
CHBRET L72, 2o, ROSKEIZ D W Tdiy
e T IVERS LM R b Edr o7z —F, P300 DIk
TR EEE T VRGO FHBREET VEELD /NS
Moz, TNHDOFRNS, EFN—EIEE WO
x B L e OO —ER s OB R 2 f 2
TWhEW) L0 b, EFVEE LML LRI
THEOHEL O E#EE SRR SN
B, BEZIATT LI ETIVEARILZ TnD L
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