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Relations between self-regulated learning strategies and
adjustment to physical education class

Yasuo Susaki'’ and Yoshio Sugiyama®’

Abstract

The purpose of this study was to develop measures for self-regulated learning strategies in physical education and to
examine the relation between self-regulated learning strategies and adjustment to physical education class. Analysis was con-
ducted on 420 university students (male = 248, female = 172; mean age = 18.70, SD = 1.23). First, exploratory factor analysis

of self-regulated learning strategies showed a factor structure consisting of one factor in the forethought phase: “goal setting”;

” o« LAY ” o«

of six factors in the self-control phase: “self-monitoring,” “effort,” “image,” “self-talk,” “help-seeking to teacher” and “help-
seeking to classmate”; and of two factors in the self-observation phase: “evaluation” and “reflection.” The reliability was assured
by Cronbach’s a and the test-retest method, and the criterion-related validity was also supported by comparing the scale score
with the adjustment to physical education class scale developed by Sasaki (2003), with satisfying results for both. This study
seeks next to examine the relationship between use of self-regulated learning strategies and adjustment to physical education
classes. The following results were obtained: (a) university students who had adapted themselves to physical education classes
comprised about 60% of the whole, and (b) this adaptation was related to their use of self-regulated learning strategies in physi-

cal education.

Key words: self-regulation, types of adaptation, physical education, three phase model
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The effect of baseball pitching on muscle hardness.

Shin Hasegawa”

Abstract

The purpose of this study was to investigate the changes in muscle hardness after baseball pitching, and to examine the
relation between the ball speed and the rate of changes in muscle hardness. Ten male college baseball pitchers threw 100 pitches
and ball speed was measured. Measurements of muscle hardness were performed in 36 points before, immediately after, 24 hour
after, and 48 hour after pitching.

In dominant side, muscle hardness was significantly increased in the gluteus medius immediately after pitching, in triceps,
gluteus medius, and vastus lateralis at 24 hours after pitching, and in vastus lateralis at 48 hours after pitching. In relation to the
average ball speed and the rate of changes in muscle hardness, a significant positive correlation has been shown in abdominal
oblique muscle (r=0.675, p<0.05), and a significant negative correlation has been shown in biceps femoris (r=—0.813, p<0.01)
in dominant side. In addition, a significant negative correlation has been shown in pectoralis major (r=—0.713, p<0.05), vastus
medialis (r=—0.798, p<0.01), and gastrocnemius (r=—0.736, p<0.05) in the non-dominant side.

These results suggest that the changes in muscle hardness after baseball pitching were remarkable in the extensor muscle
of the lower and upper limbs in dominant side, and the magnitude of the physical stress caused by the pitching motion does not

necessarily affect the rate of change in muscle hardness.

Key words: muscle hardness, baseball pitching, ball speed
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The influence of change in the ground-reaction forces and
impulse during pitching on ball velocity in university baseball pitchers

Masahiro Kageyama' ) Chiharu Suzuki'’, Mineaki Iwamoto"’,
Takashi Sugiyama'’ and Akira Maeda®’

Abstract

The purpose of this study was to clarify the influence of ball velocity on ground-reaction forces and impulse during pitching
motion in 30 university baseball pitchers. Pitching motion was assessed using the ground-reaction forces (GRF), impulse and
joint angles in the lower limbs using a three-dimensional motion system. Pitching motion was divided into two phases: phase 1
was defined as the duration from the knee of the stride leg reaching maximal height (MKH; 0%) to the stride foot making
contact with the ground (SFC; 100%), while phase 2 was defined as the duration from SFC to the ball being released (REL;
200%).

In terms of the obtained results, 1) Fy (in the throwing direction) force at 76 — 90% of phase 1 (r = 0.366 — 0.553, p<0.05
) and 124 — 154% of phase 2 during pitching motion (r = -0.533 — -0.363, p<0.05) significantly correlated with ball velocity,
and 2) Fy impulse on pivot (r = 0.633) and stride legs (r = -0.401) during pitching significantly correlated with pitched ball
velocity (p<0.05). In addition, 3) Fz (vertical) force at 173 — 199% (r = 0.363 — 0.499, p<0.05), resultant force at 172 —
196% (r = 0.362 — 0.473, p<0.05) and stride knee angle at 178 — 200% (r = -0.439 — -0.374, p<0.05) of phase 2 during
pitching motion significantly correlated with ball velocity.

These results indicate that, in pitchers throwing balls at high velocity, 1) the ground-reaction force increases in the forward
direction of pivot leg movement before and in the backward direction of stride leg movement after stride foot contact. 2) The
forward impulse on the pivot leg before and the backward impulse on the stride leg after stride foot contact also increase; the
latter is to reduce the forward momentum of the center of gravity, produced through acceleration. In addition, 3) the pitchers
can support the trunk by stride knee extension and force in the vertical direction just before ball release at the same time. That
is, pitchers throwing at high velocity can generate greater momentum of the lower limbs during baseball pitching in order to

increase the energy of trunk and arm.

Key words: Lower limbs, Kinetics, Kinematics, Open kinetic chain, Three-dimensional motion analysis

1) Graduate School of Education, National Institute of Fitness and Sports in Kanoya, 1 Shiromizu, Kanoya, Kagoshima 891-2393
2) National Institute of Fitness and Sports in Kanoya, 1 Shiromizu, Kanoya, Kagoshima 891-2393
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Figure 1. Experimental set-up.

1. : Top of head
2. : Front of head
3. : Rear of head
. 5. : Tragion
7. : Acromion
9. : Elbow lateral side
10. 11. : Wrist lateral side
12. 13. : Wrist medial side
14. 15. : Third metacarpal bone
16. : Upper margin of sternum
17. : Lower margin of sternum
18. 19. : Anterior superior iliac spine
20. : Sacrum
21.22. : Greater trochanter
23.24. : Knee lateral side
25.26. : Knee medial side
27.28. : Ankle lateral side
29. 30. : Ankle medial side
31.32. : Heel
33. 34. : Third metatarsal bone
35. 36. : Fifth metatarsal bone

Figure 2. Placement of reflective markers on the body segment.
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Figure 3. Definition of three-dimensional coordinates of GRF: Y-axis, throwing direction; Z-axis, verti-
cal axis; X-axis, third-base direction, perpendicular to the Y- and Z-axes. The X-axis was
reversed between right- and left-handers; the first-base direction for a left hander was defined

as “+" .
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Hip

X: flexion (+) / extension (-)

Y: internal (+) / external rotation (-)
Z: adduction (+) / abduction (-)

Knee

X: flexion (+) / extension (-)

Y: internal (+) / external rotation (-)
Z: adduction (+) / abduction (-)

Ankle

X: plantar flexion (+) /dorsiflexion (-)
Y: adduction (+) /abduction (-)

Z: internal (+) /external rotation (-)

Z JlER

Figure 4. Definition of coordinate system fixed at the hip, knee and ankle joints to calculate the angle
of each joint.

MKH SFC REL
0 %time 100 %time 200 %time

25

< Phase 1

Phase 2

MKH : Maximal knee height of stride leg
SFC : Stride foot contacts ground
REL : Ball release

Figure 5. Phases of pitching motion.
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Figure 6. Relationship between joint angle of pivot leg and ball velocity.
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Figure 7. Relationship between joint angle of stride leg and ball velocity.
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Figure 8. Changes in ground-reaction force on pivot and stride legs.
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Figure 9. Relationship between impulse on pivot and stride leg and ball velocity.
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Effects of concurrent imitation learning on anticipating feint action in basketball

Satoshi Unenakal), Hiroki Nakamoto”, Sachi Tkudome?’ and Shiro Mori’

Abstract

The present study aimed to determine the effects of concurrent imitation learning on the accuracy of anticipating feint
actions in basketball. Twenty-nine male collegiate basketball players judged whether a model action performed using the domi-
nant (right) and non-dominant (left) hands was a shoot or a feint. Anticipation accuracy was lower in response to action with
the non-dominant than the dominant hand. We then selected twelve players whose anticipation accuracy clearly differed between
actions using the dominant and non-dominant hands. And we divided into groups who learned by either concurrent imitation
(visual and motor experience, VME) or observation (visual experience, VE). During the learning phase, the VME group
concurrently imitated, whereas the VE group viewed all model actions performed using the non-dominant hand. Anticipation
accuracy in both groups was facilitated from pre- to post-learning. In addition, the u rhythm of brainwaves during action observa-
tion, which indicates mirror neuron activity, was reduced in both groups after each learning period. The lowered anticipation in
response to action by the non-dominant compared with the dominant hand indicates that motor experience is important for
anticipation in sports. However, no differences were observed in the acute effects of motor and visual experience on anticipation

performance.

Key words: Anticipation, Mirror Neuron System, Concurrent imitation learning, Feint, Basketball
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Ya— 7z A Y IOMBRERERL, PNSELHRESL
Awviz, Ya—b7 x4 v ML, FEBEOBHEIGE TR
ATbNBEbDOTHY, TOWIET 4 7 = v ADKNR
HECBWIRIEER OOV EDTHL. — T,
COMGETIE, WRETIHEBEEN V2= T Vb
DOIRENRER 7 S E RO 720, MEEERABIVE DRI K
JENG 2 B B R MGIET 2 ARIZEI & o C, R4 RHE
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EREF(EF)OEMHRRE

FFIEF(EF)DBRE
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i

1 (A) FATAMAREOETIE (B) HERABRGOET IV

ED R, 22T, BEURMURE LT, A URALEL
EL7Z-MEERWLZEE L 2 ARlED
BB ST, AFOY -7 oA v ME, HER
By EERBRD BETH LD, EFOTa—+ T4
ME, BERBRIIEECTHLICHEDLLT, EERRIL
VhHRCEWEE 5. Fio, FMPMEERET LI LICL-5
T, AFRLEFTITONIEMED ERUMRICE TN
HUIEEM & % 5. Calvo-Merino et al. (2006) 1%, H4L#%
B EETH H O OB L WEIEE BISE T 55
H1E, MNSOTFEMAIMEL 22 2 L2 WMELTWD, T4
bH, EEFEBRDEEOBIICEETH L5 01X, @
mg (P& F) &g GEFI & F) CTEEDRRRIR
AR L7 X212, BRICE TN AN 2 TR
MY BELFECICH220b 63, iEmg GEBRER)S
D) OFH, EEPR GEERERASRE) L) bk
PR 2513 TH 5D, T/, EERBH IR &
FOT7 24 MEEORBRIKEEICEE L TWboThh
X, IR & FORBERAE Z217) 2 & T, Ya—p»
Va— b7z A Y I hEVS TR E TN EITEDW
MREED I L35 LE2 615,

0. MRAE

1. EBREBNE

EERBMEZ, NA7 bR =)V ORI 2 ik
R FEOKREFRRKFENZ v bR = VIEH29% (205 +
L64i%, BEEJEIL = 2.19%F) & L7z, §XTOERSN
T, EEaBEREAL, FFECTEY FYa—bEdT
OBICIE LT HTFEMHT 28 TH - 7. EBROENf T
12, EBRTFNEB X O AERORE IO WTHR B L
FEHCHH L, ToaiExfe L TERSMONE%

57

2. 2R

FERBMF R T 2WRZVER T 572012, EBHS
& LA N AT v b R = VBRI 0L F] &
OBRWEFEFHEEETFIVE L2, EFVIE, K=z Yy
ROFIT TR - 72 IRED S EICIBY, Qv a— 124>
(Ya—bEE), @Y 2— F2H2ZTICR—VZH LR
5TFAT (74> M) o 2HEOBEZ %1048
TO7) LI ERLA, WIZIIETEH AT (SONY
##, DCR-HC62) %ML, €7 NVOIEMHD S HF60
AT ERPEHREGE L Hor L7oWigix, Bhmifkse v
7 & (Adobe #1:#!, Premiere Elements 2.0) % M\ T#i
L7z FEMEF (RFETIIET) OBfEOGIZ,
MET (RFETIIAT) OBEOWYRIZIEAT KR DML
MANT I & TER L7z, FEEHO T T A M
T 5T RTOBYEIE, EFNNRR— & GEOF TH -
7AREED S B R N, K— )b 2 B AT 7o R R O ik
Ehze (B1A). F72, MNS O ZFHd 57200
BIEE G RR) B X ORI T %
BLRIE, ¥ 2= FEIEORAE, R—VaFEroENS
V) —ADPHERTELET, 714 v VEMEDSEIL,
JEORMEFE TR=VE FIF5OMHMRATE S ETONG
MPEIREND L) WEEIT-72 (K 1B).

3. FAFAb

FEBZMED Y 2— FPEWEL 7 = 4 ¥ FEITEICBT
LENEDOFRBAEE 2 WE T 572012, FlT X b x5l
L7z, EBRBIEZ, T2 550cm B 7z Bk #E A
7oMfE275X #i43.5ecm DA T —a v ¥ 2a—F T4 AT LA



36 TNET © AR — %%

(MITSUBISHI#L:#, Diamondcrysta RDT203WM) |2 7R
ENBHRHMAREBIEET 5 2 LR INZ FHlT A
ME, WUEANER S Nz CEIEORE R (2 — M
723724 EFHMLCHETHET 2HETH -
. FMT A MEBHEITE 1 Tuy 2L, FIEFEBX
DI EFomgrzhzn2 70y 7 TR L, FE5
ZMBEZ LT ¥ 2B TR 4 71y 7 ©1003k
TaFERLZ. 179y 7NTIE, ¥2— MEIEOBUE
12847 (F721313397), 7 = 4 ¥ MEIEOBEAS 3R
T (F72131289T) §2F v FAaREFTEREI N,
W SNz, v 2— MEIE, 74 ¥ FEIEDSE
NENIGRITH CThH o 72720, 7ay ZNTHREL 2
BB\ 3T OMMBRICE L T, 108470 0H 5
YT AEEL, MR K U L7z,

4. BUKBEIE (MNS O:E O FE()

WG 15 O MNS O % 5l 3 5 729012, F=H0
BTl 2 e L7z, e, B/ A AHNER S
ey —= IV KRy 7 ANTIi bz, Bk o R
L7zWugd, EEiRBRs PR I EFo v 2 — M EfE
P BRLERSNEMETH 7. 178y 7 %60
TR L, AFt27ay 701208072 EL:. %
B, 70y 7 HNTIEERE L2107 3 R CTOMYE % 6 [H
TOT Uy ARIEFTHRY)BELEH L. £70y /T
O EIRMAG B X OBk o L sk 1k, 1008 T - 7.
N=RA T4 7L EHREOWUEE, K70y 7 OB
ZBIRT HHICAT o 72 K OFLERIZIE, NeuroScan £
o NuAmps ZfEH L7z, BERICIZE/ AL % H
W, IS ZERRL0 - 20151230 W T32F v v R IVIELE
L7z, BRI E 4B &, LR ETRisk L 7.
4 =% 21310k QUL TFICR 5 X951 L, 500Hz D
Y27 YT TREER L.

5. EBRFHZ

9, EEREBRARE REEL LT, AhvEE
WZxHS 2 Rk BAS AV W C & B MGES 5 72012, 2B
T LT, FUMTA MR-, b0 MHEOH
IZiE, Pl A P OIEEREDH E TFoOPE L IR E T0
WURTEIVNSWERELVE, HD5WIEIFFH & Fom
BOFDENED Tz, RAFZETIE, B % F e )
B DY, R E T 7 24 ¥ FEIED#N S 5 v
& MNS Ot [ L &2 00O W THRAET 5 2 &
WHITH B0, FXTFOBGICHRT, ENETFO
WURIZ T 2 TR O IEMMEDSSHE IR E 25 L35
VEN I o7z, 22T, FEFomG L IR EFoug
T, FHIEERICEDD 72124 (ETFHRTOHTO

429% 2T PH2TE3A

EEDOEEIBVT, AEFBLIOHNEFOMBGETS
KA MULOERDHLHE) Z#EEL, 64 % AR
B (20.7 = 1.515%, 3iPE9.3 = 1.63, 1IEAHED#10.9 +
3.69%), 6 %% WURBIZHE (20.3 = 2.50%, BEHEI.T +
2.25%, IEBED#9.2 + 2.78%) IZH Y YT/ #EEL
72120 FMTF A NETLTFANEL, ZOT7HUWN
(W, WARSR L CTlBEE (T LllE) 2fro7z. £
th, WIRFRURRE S, EERERAD 2 <, BIPEORRARGEE
DIENFEREFTTOY 2= b BLTT7 =14 ¥ FEIEICE
LT, BERBEZBIEL A0S, FFICETVERBED
BfE 247 ) RGBSR 217 o 720 FERIE, R &
FO 22— EIEBL 7 =4 ¥ FEIED, FhZEhE
BTy 7 NTHEDYELERSNEGEIH VSR,
60ifTR 1 7u v 7 &L, fit4 7 ay 7 024047 %
FERL7. —Fh, WURBIGREL, BRI Th S, ML
BT FWREBGT 2FE 2T o7 O, [k
OB & MRS LT, [FEBICH G0 ET v
DEWEZEBL 2235, BMEREEZHSELTTIVw] 203
(Mg B L TCTF SV LWwWHHURE FhEhIcE 2
7o, BB, EHERIC X 2EEAMHRT L7201, £7
0y 7 OEBIEFIIERSMEZLIZhY VI =T~
AZ&ATo Tz, ARG F 72 I XMUR IS O Fhtith, FEHERT
EFRBRICTFHT A PORA M T A B LOHEORZ b
WE %2475 72,

6. T—X5H

FMOEMEEZRTREL LT, LT X MBIUR
AT AMIBTBHEDIEERERDIz. ZOIEER
(&, MR E AP LRIT R EERfTE L, FIETF
BLUOIAMEFoOMBERENCH LT, IEER T2
AT EGE LTRSS

MNS DIFEEZ D TR 2 IV CTHES L 72 BF%E T L,
H S EE% FAT 3 L &M OEE % B3 5 O )7
ZBWT, EEEBEE LA OB SN KD B,
8 —13Hz Oiif i & Fo p Yo MBLEVHHI S b 2 &
SN ENT WS (Pineda, 2005). < p O
(X, MNS Oifith% HEMICHRRA 22 LB TE LR YR
FFELE SNTWwWb (Muthukumaraswamy et al., 2004). %
CTAMIZEICB VT, BIEOBISRFISEZ 2 n ko
il 2 MNS OEEOSHliRE L L7z, 72, W REisg
O pEOWH OO VTIE, BIEHEO u ko MR
%, N=RAFA &kl EHFFRMNEEOIRIEMTH L 72H
% log 24 L7 (log [BIZERF p P IMBLE / 2 p
WHWHE]D Z2HWw2 (#F13F 2, 2013 Oberman et al.,
2008, Pineda et al., 2008). Ziix, HFOE X REmHRD
AVE=F AR EIMNENEL L7280, £ OB
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MR B72DIHEHEINTBY, OLLTOfEIR p oW
flZ/RL, OLLEoEiEHH I TR nwZ E%2/RLT
W% (Oberman etal., 2008). %3, AWFZETIE, EHER
B wEifEe LN EFTHLEFOBEL SR
ELTHEY, FRBEMIZB T RBEOBEZ MY
WLAT 728, O REEEES) B FICKCE S W7z B
(C4) oEMEINWPEE TR E L7z,

7. frEtaiE

AR BCTIIEERSINE ORITHS—ETH -
72728, IEEFOFHMEO RBIIZEM Y % Fvis.
9, FlT A MIBIL7229% O &EBESINE OF] &
F- oG & A X FOWUROFMIELE R % KT 5 720
2, MDD 5 tREZIT- 72,

Bl OFEHELZ & 0 RE L 72124 0 EES G (RS
i & 72 1 3RBIEE) D EFIH TOTFIIESR L
B3 572012, B (FREBLRE, MURBISHE) x BE o
T (FlEFomg FEHNEFoOBER) x 7A M (FL
TAN, RAMFAN) O3ERGEGTEIT-72 K
12, CAH S &7z 8 — 13Hz DRk o log ZEHfiti 12 B
LC, B (FRERERE, MR@igiie) < e (7 Lille
KA MWE) O 2BHIFEGH ZIT o7z, ERROWE
1213 Bonferroni #: % iy, KHAEADPEETH o 2056
I HA TR R BOE 21T o 72,

AW 5E D RE AL BELZ 13 SPSS (IBM %2, SPSS for
windows 22) %\, MEHWA BREIZVIRD fEks
5% LT & L7

m # R

1. FRIFAMIDOWT

EEBRBINE294DOTHT A NOIEEFEEZK 212K 1L
720 P& Fomg e g U<, JER & TS5 8% 0
TFMIEERAA FIED > 72 (t=3.33, p<.01). Z D#EF
&, IEE LT, BMRICE TN BN T T
PO BELF I 2hb 6, HEIRERA D 72w IEF]
ETFOWED S DS, EEREERAEE 5H EFOWR LD
PRI N L ZR LTV S,

g L7128 0FEBRSINE (FREHBHEE £ 723w
BH) OTVLF AN, KA MF A DOPHIELS % MR
ORBEIICK 3R L7z S OMEE, HoEME
(F (110 =8.31, p<.05, np°=.45), B L OBLEOFEIHD F%)
BOPEETH o7z (F 0 =45.24,p<.01, np*=.82). X5
2, BGEOHEE X 7 A MOREEMPHEETH - 72
(F (10 =37.37,p<.01, np*=.79) 72, HMTRFHEZ
To7zbZh, 7ULTAMIBWT, FEHNEFOHMG
(69.3 = 11.22%) »5F] X FOmLG (84.3 = 10.71%) 21k

100 i ** * p<_01
90 A
B‘E 80
.Eﬂ- g
fﬁ 70 A
=
M- 60 o
50 A
of — : L .
FEF0mE FERSZFOBRIE

K2 2XBEMEOTATAMDEEE

100 B JLUFAR ORAMTAR

90 A
80 A
70 A
60 -
50 A
i B B

EIRHEAE | BRI
FEF (BF) OBRE

3 BEOTFAIERR

FRIEEE (%)

F R | iR
FHEF (£F) OBR

N, HREIERWEEZR LA (p<01) 25, RAMTFAMZ
BwTix, flEFomuig (80.8 =11.13%) LIEFIEFo
ML (78.8 +9.59%) DENCAHELAE AN 7.
F72, FAETFOMBIIBNT, KAMFAL (788 +
9.59%) 237 L7 AN (69.3 = 11.22%) 1 HA T v i
mMEznsL (p=.063), — KT, MEFOMBKIIBNT, 7
L7 A b (843 +1071%) & RA 5 &2 b (808 =
11.13%) OMICHEEIC T e h o 7.

INSORRIE, BEOMINCEIL T, WL b
LT A MIBWT, A EFoOBRIINT 5 FHlIEER
&, Al EFOMBIHRTEY 5 7228, FEF & FOBE
G FREEAR S & O BIS 2 17) &Ik, K
A b7 A b TOIF & FOMARITB) 5 FIIEE )5
Y As Nl EERY. 2 X TARD
HELRZIMERDRBD SN eholzl k), FHllOIE
FEMEIZ BT, RS & REIZ O R R E N DA
SNGWIENW LN E o7z 512, FEFOBEG
KL TRAEEREDAEDONEPo Eh D,
FEFOMBITHT T 2 FRIES R, FEHOHKZTED
Shholb\vwib.
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2. BRDAEICDONT

FREC BT B [FIREBUI X OWLREIEE T2 T O Mk o
log ZHufii % X 4 12R L7z, AT o5 E, HEo 5%
(F (119 =8.83,p<.05, np*=47) B ETHo72. —HT
B X WECHL CORBIERHIZRD b d oz,

IhEy, MEEcBwT, FLllEEiRL T, K2
N 5E TR D log ZHAEAH I o Tna T E
LN 572, TE, WHEE D w2l
NTEEBRTIVRELTVWAIEZRLTWVALS.

5 FIEFRGEE  BERERE

-0.02 1
B JLBE

O RRAMAIE

-0.04 4

-0.06 A
-0.08 A

log (ERE2RS/ R A%EF)

-0.1 -

K4 BRGEIREE GEF & FIRIF) LWKRDFRD log fE

V. & =

REFZED HIIE, R EDNZ 7 v bR—V D
7 A Y FEEDRKEE B X OV MNS o & i &
BENRIODVTHLNIIT LI L THoTz. E 2 THRI
Zeld, WANIHERHE2IBIC Y 2= P BL UV a2 -1+ T =
47 FMEEORMBIEE P T A P LTHEBL. £
OFER, I & FOMGITN 5 FRNESRIE, FEF
DOWARIZH§ 2 FMIEFERI ) S HRITE» o720 K
(2, FI&F IR & FOBRITTT 2 FMIEE RO AN
SHE 120 % #E L, R R BLARE & MR BIGERE 12 50T
T, TNENOFHPTFUOLEMHEMES L O MNS O
W52 BHEBEWMN LA, FREDOIMNEFOM
BT 2 FINEE R, BCRRZR <R3 5 Mt
AON, pEOMBEOREICEL Tid, BHCBERRLAH
=iz kL7,

HAWOFWT A MIBWT, HF & 0eFESIMHE29
HOIFFETFOWEROFIIELEFIE, FEXTFougLlt
BLTARIK2 72, T, Y2—1FBLUYa—
F7 A Y MZBLT, HIERERS RS 85 2 A
ETFICL2EMEL LT, HERRILD 5 AEENREER
BALRCIMEFIC L 28 EORNPRETHL Z L&
MRLTWS. 74 ¥ MEWEDHIREIZBIN B DUl O B %
T, fT2DOREEIEHICTHT 25720121, L) BRWE
FECHTF O GEROB) & OEW % 5T 2816 ETH
% (Giildenpenning et al., 2013). 7z, @Dkl =17

429% 2T PH2TE3A

I 72DITIE, TOEMEICH T 2 HERER K Y b EE) TR
WEETHDL EENTWDS (Aglioti et al., 2008; Tomeo et
al., 2012; Urgesi et al,, 2012). HF] & O AREEEZINH 12
EoT, FNEFTHLEFOEEL BHEOPTHS
Ll (BERER) 3HHH, BHTITH) T & GREIREER)
PO CEETH L. AL THE L72mgix, HF0
Ya—bbBLOYa— b7 AV bOBRITIA L
Mz i, AFOEEOMGE L7720, BfEO#NIC
FHATE 2HEBEWRPIELFAETHo72. Lo,
FHOTMT A MBI L@ EOZEZ, FHEFD
BEDEEIREER DD N DB L E LN, B
EDFINLEEN IR T TDH B L BT B AT
7% (e.g., Aglioti et al,, 2008) & —H T H#RTH 7.

F7o, g L2120 0FEBRSNE  (FIREREE £ 7213
MLUREIEERE) AT o 2R & FOMBED KA 7 A b
FUNESRZ, HCHRRLS, LT A M6 ET S
@ zRL7. F72, VT ANTALNIAEZFEB X
O & FOMRITN§ 2 FUIEZERDOED, KA MT
A PNTEAONLE o722 s, [FREEMFE 721305
B AT o 7R, EERBOD 2 WIEM S FIZL 2
Ya—bFBLXOTVa—1T A YN OBEIEDORERBIK R
A, EHELOHETHH ETAMEAEICHL I LERLT
Wh. nEOBEDOREEICEH L T, BEICBRZRL, T
Vil & g U CR A MHIE THEISKE L TV A H5R
Elpofe, pEOWIEE, MNS 0L KL Tnb
(e.g., Pineda, 2005) Z L7205, ML TR L 0 B2
BRIZMNS DI L ozl L ZRRL TV 5.
T S MR A I 4 12 %o e B R T SR % i o 7228 ©
&, BIEORRIEE O R VBHEE I, M o S IREER
T EAT 9 FEIZ, MNS 25 WGt 2 R4 2 & 25
H &N Tw % (Aglioti et al., 2008; Tomeo et al., 2012;
Wright and Jackson, 2007). 2% 0, AKWIZEIZBWT, B
VE DR ARE BE A1) 19 2 1A 278 L 7215 50121&, MNS
DTN o722 BB L TnEL EEZEZ LN,
Thbb, AR—VBHEIIBT 5 FEHET E 72 3B
2L, BigEE O MNS O % 1A 1 S5 TR EMY 1%
bEEZ N, HEEEED DR BRI 2 kIR
A LEELREEEH L E VRS,

AWFZETIE, EERREEOZ LT, EHEEbRw
BIHREIC b B B I ANEE T 2 XD I2h b v
MNS OFVEAES SIS (e.g., Catmur, 2013) Z &5 5,
WARBBZ IS L > THERBOAEZEALZELTY,
MNS D11k B L OCBEOFRIAEEE X L L RwEE R,
WUREISIE A L7z, L Lad s, WIholEd u
WHATVMEL D SRR MMETHE L2 &%, HE
HEHPEETHo CHEBHRBP DR nE, BERKD
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MNS OIEPEDME L 72 % & L 72J64THF%E (Calvo-Merino et
al,, 2006) & —H LB WHRTH o7z, 2F D, KIS
BWC, FAEFoMGrEkE L CTBETLZ L, H
LEBEZERT S L LRMORMRERL LB TEL
LEzoNs, TORREE LT, KFFEOEBRSINEH
T VHMEOERRET, A& FOEEIH L TH MNS &
ST TN Z e E L WREERH 5. ARIFFET
X, pEOWMEOREICE LT, TLMERIIBVWTY
log fEASO L FZ/RL Tz, ToZ i, FHucd Ik
FEFOBMBITF L TMNS 232 IEEL Thivni v
&3 nL, RO LNV PMECIRETH o722 & 2R
295, MNS I, BZEOAIZE T b EE) R EE % b
P&, BISHEDOY I 2L —Ya v 2ITHIBE 2D
(Gallese and Goldman, 1998; Olsson and Nyberg, 2011;
Rizzolatti, 2005). % 7z, HUHAREBRO A X o THHAEEDS
MEds2did, MEN —=C70HEMEZR LS
C DFEATIRZEIC & o THE ST &7 (Abernethy et al.,
1999; Hagemann et al., 2006; A% 7>, 2005; Savelshergh et
al, 2010; M - B &, 2010; Williams and Grant, 1999;
Williams et al,, 2003). & 512, EEFRIIBEOAL -
THAELLZEFMOLNTWS (B, 2003). L7225>
T, WHMREIEHREE, il L 72850 2 5 Tl B) 2 ZEH%IC
7o 72B & 3l 3 2 @B B IR ANG M L, Bk %
R e [A] AT & [MIBR DR R 2 % 2 & A3 T & 72 W] gtk
V5.
COHICBLT, AR=Y BB GRERER T
WHE O FICH 555 2 & &2/R L7727t (Aglioti et al.,
2008; Tomeo et al., 2012; Urgesi et al., 2012) Tix, FEEE=
MBI D b O DRERRA A 70 7o 7278, AWFFEDOHE
BEmEZ, ROBBELZAEL TV 202y, #l
HREERO A TIEPIIEZ RS0 L L 22w & v ) IS
LC, MBI L DBWHPE SN Lh o ERO—D
EEZEZLND. kBB AT 5I120E, FEHES
VEE Y, MHELHRE LT, #AWiE L hEom
TEEDMBIREE OKE - 1, 2010; Urgesi et al., 2012)
% MNS O iFPEIZ 7 (Aglioti et al., 2008; Tomeo et al., 2012;
Wright and Jackson, 2007) 25 H L5 &EE 2 HLNAD, ¥
e L ToOEBREBREZFEA TWgE, RAED XD %
R E FOEE L Vo 72U L7 B ok, HEE
BRAERBG 20 R 2R D 5.
CDOIEDND, BRHOPHE TH o THEBFEFRD D
BRI 2 FURSEAR <, FERER o W] IRp A &
7FMEBIS 21T ) FE A B U CTFHRE SO O
WO E RS TA, G, R E ORI %
LD BSOS 2ITT 2720121, TG L % % EH)
FEROAIITIMZ, TOEENIWNT 2ETREIZEE L

2RV NVRTORGEARDENS.

T, BERBRERUME N L —= 07 TiE, B
WERICHT LB/, a— R, BIOKR—-LVORES 1 3
YZIZOWTO ML= v FERRIS, EBROBE
BT BITHEDITEISNT + —< Y AHMA L Lz LS
NTW2s (hARIZA, 2005). Tabb, HERE S [FE
BN REER A RO MBS E I BT h, PO
HE)ZPE 5727 4 — IV EXT7 4 —< Y ATOME (FER
OBPIFET, Y2 — 724 ¥ NEWEDO TR EEDS 1
WY, AT 2 AOBEBFITRDPN D WA T B R
E) BHRLNDWRENEZ B5ND. T, HIE b
L—= U IR 2 T b e WIRHITEE & Ok & 47\
BRI L 2 TR T A Moz, EBCEH T = v A0EF
EHE LTS A % &, XD B ISR O 22
TA—=IVENRT =<V ADT A EE_T HLEND
BLEZOLND.

V. e

ARHFZEE, AR—Y OBWEDOGRBIRGEE 0T % RS
A B ORRIZOWT, BFEOFKBIAEEE & MNS Of
DEPSWE T2, NAF Yy P R— VDY 12—+ B
OV a— 724V FOTHEZREE L, BEEZR
GUTH & FOWUR & IR & FOMRITH 3 2 FHlIES 3
LA, R EFOMMBIIHTT 2 IEEFEIMK
olz., FZTIHMNETFO 22— BLXPYa2—1b7x
A ¥ MEIWEICH LT, BIEE L RIS EB) % # D R 3 [y
BEfHE &, WUROBIEEIZT & 4 0 R 3 WURBIER 50
TENENOFEEERLIEZAH, EEL0MHL%EE
A& ) FRIESRD M E L, MNS O % /RS n A%,
Bl T4bb, RUIZETIE, SRR EHERO
RVPEP L 722 e, BUERRE B 72 LB 5RO
AHRMEEZHAOSPICTEIENTE Loz L Len
5, FEHOTUT A MIBWT, BRIk
METFIZXZEET, ZOBIMBEIMEL o T2
L, EEHRBROEINARET LD THo72L VR
L. BB, FEBIZMNS OB E M ELTWAEIE
N, S, IREDEOHERNR L 5 EE~O
AL NNV EERBL T2 D5 2 & T, [AREREHE
FOFIIHT2HNMMENHS IR EEZONS.
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