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15 ROFEM

1.1 BT & ERRYEIHR
D= a—a YHOMEES Y T — 7RG LT BRBIICBT 2RO ESETELL
TR END ERVHEZONTE . GREICHEENS L QL2 3pis < > 7225-)
DRy bT—=2 - Xy —=2iF, BRIZEALTEILIERVWEAY EEZLNTW 2, LALARD
5. AMIZEAEEOH W, %) OFKEZ b > TH LIRS B9 o 19804E1C W2
g%éht%%ﬁi@%ﬂﬂi FERMITIE, B4 G - AERBREZEL T, BERII%-T
Mo bz FERL, EE(JE W&o TWAERT L WEENEDSH ). SViE2 U, Mo
2R % DTV D (‘:1/") ZETHo7z, PantevHABRAL T B 2 L1k, © b OKK
DEREIZE > T, GRPIIBMO TEELFMTH LI L. LELEDS, ENHFETTIERVE
WH Tk, DFD, BEEHEETLHAICD, MEREEBENGT 25E 1 SN IERANNIAATE T
LEEZOLND, BEROKIZHERRRIFIZTE#NZIL (plastic changes) 37253 L.
ZOERTIE, TrOFFIERETETHLLEE X5 EnDLE-> T, EHICHITHEILMHHD

W L2 E V) DEH B IIICIERD L HAESDHLDIEE ) TTOLRVA, LE
KoL SWoEkE B2 ) BIZIM - sE 2 G, B2 - EESHEOBEB DTS
% L) A (Critical Period). F 7213 &2 (Sensitive Period) & IMHIN 2 KRHAH %
ZEIRHEETHD, TOEKRT, MOKREMEE (somatosensory cortex) DRLFRILIZ %
2O FTERIE, BT LIMBEREZITTIIRL, FEH OB S LB IBORY, 374
bbHh, HAEEHZLIEEAL. MWL HRL 2 2EMOMED FHFFICEE L 20 ER 5 5w

LT 5 s,

Z 2T, Pantevb O IO EREMMNT 5. BT L LT, 9 NOREERELIET L8
KR (NRIE6 ADET =, 2A0F 0@, 1AOFFYRL) L6 Anartu—)
BRI, AT os (D1 BEEE D5 /ME) 2RI L 7212, MEG% i THlE & 7z IR
NEEERET IO =V TV =T ETHBE L7z, #RIE TEROIEIIVBI Y ba— V7 )L —
TEY WELZNERED o720 51T HEFKEMODSORBUIRN 2 BEH O RIS IE, F
MR 2B CIED /2N =T DIZHID, E)ITRVI V=T LYV KREho72, BT, T A

21




AN YR F 2 ZISKUENISH VIR 72 H R L) b, DT 2 REDORRRKE h o 7275
WHREMBEL VI Y M=V IV =T L) T 5L REHD o7, (Pantev, 305) Pantevd & [AHk
2. Rauschecker (2001) &. JEEFEIZ LY R ANIT72010d, F-TEREOH ML
S BN D 2 2 L R EOMER b, R DEMORCEHINIE Wi 5 2 LI
BoTWhHELTWVD,

1.2 Geschwind & Galaburda (1987) 2 OfIT4{LIEsR

v oo TGS ofE, BIH, AL (lateralization) (ZBJ L Tld. Geschwind &
Galaburda (1987) LAk, {56125 U SN T & 72, Geschwind & Galaburdald. Ef=AYZENOE
BB D 1L S, REOBIETFHEIN DS  OREERD, ZHhIZEb o TWw5 2 L & i
LTWw5, [d il REREREN O, v RY, RGP ot ERETh 2] Lk
X, OB EZEE S L CENIMBOE THREITEEL 5252 L3HDH DL LT, FiIZ
RIEZHADLMENORE L LR IR L TV,

TR FR I BROBAE 30 & LTy planum temporale (MFAFEI) 2 #2817, 2 OEBALIZ
v )=y  SiEWOMEE EERmMoOMBEITH D, LiiE - LR (left frontal opercular
region) BlH, 70— A SEHO 2 BH LTV ALHETLH D, —MIZ, FEHRDIT ) 254
FERED D, EPLBEARAIN T, REHFIAPEERE ) APEROITZ) BRENZ L2
L T2,

1.3 EAFHBOREOAH=_XLY

YV E 7 A (Sylvian fissures ; |44 - AMlliE) BLXOBAO YV EY ZIZBWT,
FERFRIE, 16ARREICD T TICRIIN TS, EAIEFRORRIL. &) O FERM L E LT
A, fe K M O FEEE RS Tk, DNABE MG, MBBHPMIE R EolkRIZhw
T EATERPHTL BWRED D 5o WINBRNS & fRIamE g bR O5ERMI, A
AEZTLCOYOBERTRE 22, @FES v FOBAD. —a—u yBEoE, AH2%
ThEMOmENEZEL, 2F 0, FE L HPERSFE L RINIE T T 5, AFERkiEwo <) L
k35,

1.4 EREROERLHY
CIT EHROSHEICHTIELN, IS TRLOMED S, ERoBEREERTWL, §
FEIRENE, EREFRRICRANGEB O E VI E T, OF D, TTICRBRRTELZLHIT, =2 —
F WAy N7 —2 (Spitzer 19960 ) DR L. D BEFOBRAINEH 5. Z O
FIZOonTH, BRNRFHL L OBFEIZBWT, W OO R »H 5 LEZ TRLLED
N5, SRR EHFEOMEAZHLIIEEL BOLNLERKIS, BAMEZREL TALLERDLHIC
%5,
o [HF (£—SHEMROMAELED - E-SiEEMROLE. 7213, SETOH 5Pkt
P 22 EMMOBIRIC & o TYBRTFMN %2 L2 f L ik 72 LM Co ST O 2 & B
IS Uy FEDSE LRI TR0 5 RS IC R &
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R
OFEVBRP: GFofEFLTOY T — (VAL AV A=Y sy (B, 2o
TA—%E) OBH—EROREBETHLH), EHEHOERETOIH L [EH6L2VL
7 HE» S 14EH s A
QE2BAM : SO LVEHOHTLS2/KIA
B IEEFHA © 4 ~5MIFE (F—R Y 4 —RAHER 7 & CTHAMEDHE X D) 34
N YHNVDOFELDPRYDERICBNT, 722213, BH, CHERRLSFHERENG
F. 33227 —2arPENb L) hb, 72 €T % EREHEROHEM & H
BOHLDY, ZORMAZ W,
W ABRFE - NFRICAEOZ A [THEE] ZoRl, AER~NES L9122k D,
Bk & D7 RARE ) A E L FEET B
G5 FRFHER - 10K ~13ME 2 A ¢+ BSHEGORAY (HL, MELERTHEEL?S
FHEFICEVL 02 HIFTHE1R. AL, THRIECADPZET L, 272208
Tl W2 EOBRRTHEFERZYRETHR L CTH, PO ) IHERADET)
Ty APPERICSHET OB RE RN TLH 5,
L2LAa20, ROBBICE > TEELZOI, RIVE-HRNTHZ, CORHOL-HD
L L7BEDREBEDR T, ZOROIEZEICEEL 727,
CZTC FRoBAME €7V s 0%E LOERELRH LKL TR L),
¥7 V0 [BREEENGEEN] OFA L IEOE 2B AR 2 W T TOREBFE A
B b, TG ABEr A0S TEDESL 2T, %5 - BEOIME L TBH, £HRIC
Lo THBH TR R TBY T4 =2 T TICHHCEHALTBY, a32a=Fr— 3 vof
FLEEN LR OIS LI 2R >TWADT, BAWIZH, SlENICH. LEOHHELE SR
L2 OHAE T+ v b7 F<— (Pivot Grammar : $i3CH:) EWHIEN S SFEREOHEE
R Z N2 5. Z0HIE, RENODHEPLRER TOEEORHTHL 4 ~5%TH, Zh
P ONFERANHBCIT 7RI A, FIWEN EREICHE LIRO DI TH %o /INFRABNIGD
THi, SEEFLRBOFHEZML T, SiEORE L AMFESHEMIIHEL., £HKT %,
BEMI0RAR &, S OICRER MBS MmBENEZ I L o TEREZRME) D5E
WTHBHI5~16EH, DAL TH, b FOFHFIFICH T 2MEE L ¥ F 7 A% EOF i
ZACIZARE D B S & — VAR LT 5 L9 12, MR 2O THE L [SEZERH] Th s,
7 Vo [HRMREERE] EEASHEL E0RANRANENORIMTH Y . HiENE
DIRTOEH O =2 —a /|2, I YEPERSINLIENTOH S, fime LT, Sl
WoOFH NG - OBBBLOERL LTOEREBRT LI L LML e, MO TER
LRHITH L, B)FTOLL ZOBROPOFEGEIIL 5T, DF 0 RARERL A1 HEE 2 R
B OGER) b BEOZNZNOERICBW T, IHREERNE 252 L1k, H#IrTHL. €
NOLEOTRTOFEEZET, B MIABE L TEICALLLHLZLTWITSX)I1Z% 5%,
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28 ZOOFKICHT H1EHNE

2.1 EAFROFEN LIESHROIEHIES

AT APEROEEMED, BAMHERIEOMELC/NE DTl E & o MAEE, DREE D5
B lllBWT, HICHEHENTETWS, T KiHEORBICD, £7PERKWICE S LT
WBZEDPHLNITHRY)DODOH D, EHIT, PHMZEREES TR, — MW, ZEPERERERE (Left
hemisphere Syndrome : LHS) & 0. APEREFER (RHS) OFPEETH S,

@ MR - J6E b, LR TEEM L EEEZ R LTS JREMIZBWT, ¢
TICNROBELELRMES Y b7 =7 OXRBEL R B MBSO HNTW5E, TOBE. 47FEEkD
JeT FPEROFEEANR M A G- 2 5,

@ HHLHEEROWH NS, KEDPLWLE (SARIRED) 205, 0 - 50 - AEE 2L
PINEIEET B L EZONDHH, BHEIIZ, TSP L F5 ML A EMEIC X
WA - FRCATO N WEEELH 2 L) 2L, SEORIEEZHIL LTBIZZHAEICH.
R - MEACIY Z2 A RYMLER & RIS, AT - AR 22N A 2 —2 & LTRZ 5065
LA T > Tnde 2O ik, FIZIE —HOLERARERN - WA T 52 &1
BENTVD ET2 L, WHOFIRIE, 220 - EWMRA A — T & LTHRR, WEHIICHR
ZBZEIENTVD LIET DI ENNETH S,

Tl M OBERE i IZoWT, TiloslHEs2E8L L5,

[FEPERIE— B RAI R BN, 2N 2RO ) H T ) oL Ekch b L%
ZONDe HHLHIZBET S 2D L) atrifktid, SELZTTASTL 2RO TRTUTH
HENdb0EEz 6052 LTHPERIZ, 2SS — 0 R BRO ML E
74 TOEROFEBELIIC X ) EAT 5 X ) ISk o7z AR, MESCHENEED
KL R WBEPIEL, BRULEIN2bDTHD L EINTVD, S5z EDIUE AT
i, D50 2HBOHEROMIICE LT, APERICHART, LX) &F0 - AR LEERTH 2
LEZbNb, |7

T FRICEELRLGPERE EPIRIGEV DS D T LICHEH LI, OEDId &5 Lo
WL HENRH A ) EBbs, A -FEORHOEN, DF ), LMAET, Al kA
L L. FOBER®EE - B - T CORFEOBOME g2 a2 bu— L3 5H7)
Ry XM THEENZEROFELZTRICLZDOLHENTE 2,

RIS, RIS, R EMICE LT APROBEERICOVWTRRTW S, LYKo Ta—9%
BPICARY 9 24 PEROFE DY [ ] & ITERLL T WAL TS 2L, HoTWnd
Eid, L LALELAWERAEEAL SN TV 225, Silixrl b0, R TH L D15 LT, [H
Al ATBZary ba— L LTWwb0iR, 70— A BICHMST A OB TH S,

2.2 AEHOEEHY
FERERE AT, FAPERREORFFRME L LT [ 22 MFRARRE . AP O ZERICIBT 5 JiRof
BT - FRAFUF ] S 512 RIEICBE D A BRE. B O O BB & g 12 X 5 KED
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AR 2 ER ARSI L ERT 5 2 &, PlzIE. R (attention) &M (arousal) ¥
A7 ARREE (memory) 7 EDOFARICH L TEELKZHZRZZLTWD,

La Pointe##%(3220024F 7 H (2Bt H ARG HEY 2 (B - Mg Era L Us) 25
JEAE L A d W 2 B W T, Right Hemisphere Syndrome - Recent Trends in Understanding
and Assessment [4iV-ERFEWGARE © BRI & St O R DEF] L BT 2FH % 1T o 720 TOHT,
Pix, PR, HPEROBEFEIIA F-TREN R O L SNTE2A5 FEiF, ki, EfF
AT R —BEOITENC BT, FllREEEZRLTwE" el s hiz, EBIZ, 4L
kB B # (Right Hemisphere Damage, RHD) BHOHE FORMEIX, 25722 6120 %4
2 IEHFO MBI~ O WA & AR 2T O AR BETIE B ve 2SR IS LT
JLZ30% DN 4122 % 2 &3y ST & 7225 HisHEE L BHIHZE O JH, M?Wﬁn(%wl
ganglia). L ¥ A% ®OWE (internal capsule), #HIK (thalamus) R EE2ELEE I, Hlz 1L
Pz A S O R @%&Ur4—(ﬁﬁ) IhloTRINEL LV, HEICBNT
LRI 2% BRI S AFERIEIC S, REREBIC R 2 2 EAME SN Tn S, T,
FAEkE (7% (attention) & HiE (arousal) VAT AREE (memory) Tk EDF %[l/-ﬁ WL
THEEREHEZRIZL TS| Z&, BT, SlLHZEITC0a7217 T, BEIIE EE

REHBOMEIZ, SHELAPSHEEZIZSERVIEEICHNERIZENT WS, LaPointell X 5
. ZoBEE (1) [N LaIa=yr—va v EBMoEHE] & Q) MR 27—
Ta v ERAIOER] LB L, IS, BEE EBICOI 2 25— a P Thbh3HEl
RREFHL T2, Bl L, EBICHEI TO N D &, B THME - D 2 BRI R & 2,
AYT7—=RTAV=Z—RL—ET L, BIAINZEHEOTIRENFHEEDKE L. 2D
IR LRAFELZD. ALD, BERWIG LT, ZH) o 2RIFELEN LY. A
W 52/ LEDETVL I EERIEL TV,

; Y
N

i[[]

35 BRLER
3.1 SFENEEFRNE
B AL & E LI B9 BB R E AR RSOV TIE, OB B X ORI B 51X

H—DFELIIEZERONLE V. ®RIT, WHIE, ThENREMEEN RS, Bed LNV
DTVLRGHEENDERESDTH L] LEZDLENH D L. Bessond (2001) ? 1k~
2%, HSRZHMWATTwa, 22 TOHRLEEIL, [FifCEA ZLBIEKET 500, £h
b —RMLBRHMOEANAFT 2D THH ) ? ] LD TwDe 725, FHEHOFMME, #
BEMERTVOT, FEPLETHL, GLATREFHOERLEZZLLE, ThHDV—
VIO THPL TWD Z EWN D, 7ok 213, PR KDDL ) b D% /272w T, &
CREG AL T2z L IHEICEE D AN DBEZHHL T KETHPD Ay £—
VEEATZEPR, GTODHNHIBZehb kv, TNHDIT HEMRHELRD, Felie
P T, S NZ2ERIS, OEEHRICERLTEEZERTH, TARIIHRRZZ LT
v, DLATHETRIBEURGHLZLICEHT A LPEETHSH ). DD, ik
POERFIC BT B E & S ST ERBETVERRO T LA ¥ - A A= ¥ THERIR L K
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5700, —HOEREEENM (ERP) " 2o -FMA, Sl ERORRLLNVIZEIT 5
WP Z S BAZ AT N7z, ERINIC, FEEICB T 2 MR O P ERICBIT 2 A 07 1 —
EN—FE=Z—DUAOH LML SN2 E &, HRIEIFHEORFHREICHENTH -7z, Ll
SHEIYIC, SREICBIIDMEENLE (v o714y 7-Tukd v 7)) FNERICBITLHE
(N—F=—) ODUHEOFHEME RSN/ &, LY EENLREMOBEAPEBRL TS E 0
SIRBER & ol Bk DHGEEE HT 2O & 13 E 2. Bessonb i, BHOFE, AbH,
[HF [ AOREE ] (the temporal structure) DHHFIZ X o T, SFEE FEAHLL L 7255 F & 3%
L7zZ 2B, ZOfMRE, MOTLA Y - A X=T V FORRIZE o THIFINZTE
bRV, Mo L EEROBRD [ENT A F Iy 7R (B ] ICHERZEEESS
EIl% 5 LifiDiEoTwade b MDD L RIEOMRIZ, 2 ¥a—FDNn—FyT7Ly
TEIT 2 TIHIRZAONED, b O, BErNBRBICHEIGL L) EHL M TER S,
FWIZHBIIN—=F - 727 ThLWOMEAR S Z HEF ST BN LR TRL W
EVI)HTRWIZRL L LERTWS, ZOFEKRT, b Ofildz o & igics v, Al
WKELEFTREDLEWVIBDOEFHFE LR, =2 —F)b - 2y bT—=2 ZRY KD ShiEfke
LTORDI Ea—212id, MAMER BRI ZMES X OFAENREITIIC BT, RS
AR LR ELVANVOWRREEZET LI 22— Y E 25 IN2ESILETERVWTHA ),

2 ZTBesson 52 [Hifi ] & L TaGamOHLMZIY) EIFTwa0ld, STEI4YICHB 53312
Zr—=varolilTh), HEAGTOERMRY TOSEHER»S. ZMie 307 % & Ol
FTREEHOMEH., ANHHE0H5W 5)JRICBIT 2 HEPL CHICL 5 FHHEHOZ L TH 5,
Sergentd (1992) ICL 3 7ONZTEREHERE & L AER

Sergent, ]J., Zuck, E, Terriah, S., & MacDonald, B. (1992) : Distributed Neural Network Underlying
Musical Sight-Reading and Keyboard Performance, Science, 257, 106-109. (&, PET X fMRIIZ L 5 7
LA VA RXA=V v ZBMiEHCT, I0ANO7HOFRRE G L Lo R, $—
R— F L COMEBRORMIGZHE L. HEME L7z, %5 OMEOMIEEZ L Th LI,

3.2 Sergentd (1992) DOXEERDENEE B

[F5d, oRBER LA, Z2OERBICBWTHEOREZLEE TS, Lirb, 2h
LOFEORIERRRIZOVTIE, F ) LIMHIN TV ARV, ED720, SergentHld. By
BETWi 2 (Positron Emission Tomography : PET) & fadtmemigs: (Magnetic Reso-
nance Imaging : MRD) (X527 LAY - A A=V U7 EHAVT, RO F—FK— F‘Iﬁ
RO BRI FEB 2 I0OAND 7O DY 7 = X M L TiTo 72, Witz mb 2 & &,
ﬁ%#—ﬁ—FL@h@@%“ﬁ—yMEWT%W%i\ﬁuﬂﬁﬁﬁﬁkiﬁﬁéh%#\%
LRI OB COMMEALE 725 L7z IO 05HIE. HERITB ) 2 G255
FIROKE SR L o T, SR HEEOMGT OB E L G256 L G2 R0EEDRH
HZEOMEMTER S| (106)

3.3 BRLEBOHEM
Sergent 5, HEEFHEOILMIFEE LT, RO L) REEHIF TV 5,
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(S1) WiZEd, ZMWICH, ZRCOHOEN,

(82) Wiged, #HTHLEVH) ZLIE, WERERNZ () EBOEHTH S,

(S3) WiH &b MEMIZTEE L2 LFREFICL2FINLMER (VAT L) ITk-THRH
b,

S LT, HEEFHIIRDO L) L ERELHENN D S LR T W5,

(D) FETHOT7L—XIF, SHETOL (¥ F Y R) MPMEET S L) 2HEOEREEA %
Vo HEDOT L —RE, T4 = ¥ T LEPEH—REROBERK L P RBUEO R —E B,
BEOMERHRESRTAEV) LDIX. )V EEARET %,

(D2) L7985 Ty HROLHEIZ, N—F=—,xfiigk (I s —r8—1) OBLE» SR
ENTWD, TOMIZBWT, SilOEICBIT 5 gL L CoOXFREHE % & ok
KEEFRLR-TWE, Hib, FREOFLEIKEN - 2B TH Y. BENIZLT VT 7
Ny MZXB2EFHRFR (VAT L) LIdRLE->TWD,

(D3) D1ED2OWIRIIAEG L LTy TRFEEIR. 7L RRICBT 2155 %20 72556
JIE IR - L T Rv] v KR TTRIO > TWw b,

SO LR, TR L SRERE) O IR EM R R O AOMEEERV IR 2RI T A HIiR T H
5 LSergentS 3 E 272, LA d, KiEEREOMROHEEMIEZ ML T, SHEMEDOIKICE
JBRBIZOVTIZ, PRV EL DI ENHEP>TETWLDOT, WS FRMBRERLHEICH
T MRARE B OAH B 2 L2 BRT WD, RGOS L. EBRITEREL TW 2 HERE W)
DEIMTH 250, WRAK, TERBEROFHOIEZ) A, SiHEO%HAE LD E,ICHETIED 5
Lo TWh, TOXIICHIEE LT, EBROBEIL, TERIIFAOZOORRLERETH S
WA PB OB & 2O ENZBH A HET 572010, ¥—FK—KET (FHED) Bgh/vz—
DCEH L TWLEEN. Tho oA A EELRRL 2L THE LT LTV 5,

W =

{

3.4 Sergentd> ODEERDEE
<> EBITEE

[BREOPE] & [¥T7 2] ORBEEZR L TSRS HE 2 BEENICHEES 2 HIW T,
PET#% - 725 & 83 (subtractive PET method) # M L7z, & 512, MRIIZ &L 2 #EE O
I OFFF F TG E PET 2> 544 5 BB I 2 f5 & S ¢ 2 Bk 2 SR L 72,
> BEEREIE. v F L (McGil) KFFHEROFAERTHADIONT, ¥T7 JHEOHEME T
BHolzo PETOHT, MIAIFICHEZLIHT, HOWOE=Y —F LEIZERENLE NNy D [23
VT4 —% (BWV767)] OEEEGALNEL, BEO LICHE-0—F v FiE# - $—KR—-F
AP TR (B, COREPEICH LT dEEE LT, ko 6 &85z 57z,
A7) =Y EOFHEZ RO % iE,

Y7/ Chfivn 7z B - TR RS & I RS
F—KR— FTEHA - TRERZGTF T RE,
A7) = FICRREND HOME IS U TF & B3 i,
27 ) =Y FICRERENDE Ny D [a5—) BWVIL] OV 7S5 ) Hil%H5ET 5
S

SNCECHECNG)
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® GEFELLICLT, Nvno [a5— BWVTLY)] OV T 5 ) EiREBR LGRS,
ZOYT /AR E R,

b LFHEEDHDLEL L, QI THETH 720 26 OREIC X B O{GEFIH % PET

THRHE L, WEEIC X o THERIEHC X o THET 2 WO FIEAN; E S iz,

7 O OBREIEVALSRMEICSIN L 72 72 2 FEBRSME, BB O LIZE N TVE=Y — 1
12y JS. BachOfEH L7275V 7 4 — Z %l & & HICHOR SNz BB E 1L, ZO%REE LT,
ATTHF—R—FZini, 20EPrOLMEOEN S EEOBKE S 2 HlET 572003 > b
O— )WL LTV o720 Thbid. (1) HAWAZ Y =V LoREEE W5 ; (i) €7/
THW LAER S TRESRZEEC S (i) F—F—FL, GFCLASR. THRIELEES L
WHHEC, = ES
< FEERRR

AR O B L 22 R GE (CBF) OZALD & 4 U716 Pk O 4 5 70 FE XU AN HERE O B0 70
531 (Table 1) IZFERIN TV D,

FREFREOBOBO (E7/ ##<, B, &ET3) & 3 M- IUEEDGH %8
LT, #OIZHEES NI O - & R H - 72,

FHRIET B CTIEE 3 2 KM RS, ROVMIIE, ko) -

¢ [LHFCTHEREZM] & KOS (4%), EEIRT (6%). &4/MNB X OHES)
B (6%) ZWEMALL .

@ [ERZIEC] LM RIEEE (429F) L7F RMEEN (228F) oAb
(228313, BiBICHED LY 2 V= v FHTFOT R OFHIR)

& [z & M T REEREE (429F) L CsEm (225F) (FREEZREC & ST
LG B AWy Sl o {1 /AN 1 K3 - R - S N E < T X [ 4]

€ oA TIE, WMAPEEAE (18%F) 5 AUHTA - BRERITH (19%)

(19871, Wz 2% b ODZEMMMEL#HRINT 5 & XITIEHT 5.)

& AP MEZRC ] BETIE, MZELZToRA100. S22 oRA1cbiE
B Lo [E/FEMZREAT 5 L Z2FIGE)] L-mAIEIEEDZ LR (40%F)
DIEEHIL S N7z

@ [EEEZERPOAFCM ] BETIE, MAEBROLBEENE (785) L¥—F-TF%
WATITIST 2 AEHHE (69F) & 7u—BHowE FICMEST 5 A/EREE (%)
DIEF AR SNz HH (2001) 1, [T v L3448 L LTWBDS, LA 9HT
HHH)] LaAYPLTWAH, ZOHBE LT, SHIE. [9FIIHEEHD Y bD2H
BB IEROMBIZH 72 ) . BEERICES FoERZza> b o— L35 EE£ 2 50T
WAHIRTH ), EiHE R TINEZF—F— POl BICHEERB X 2R 2 L ICREH®
ERv, —. SERERICBV TR, Tu— S HE (449F) AREREICRI ST A iR E) o Iy
BMIESI O 70 75 I v Z R o T0BLEZLNTVLEY, F—KR— FEHIBEOLT
ORI G- 3 A B OB IESI O 71 75 3 ¥ T RAT ) IS T OIS
52LbnlaLlBbNbETHL ]| (238239) Lk RTWw2,

Z 2T, SergenthH (1992) OFEFIFENIB W CIEET 2 KN E B OFK (Table 1) %#]
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i Rt R
THhb, Froll, HEEOXHE, Y, Z#owWTomHz5I0d %, Bl2E Y, #i
FivsBHICHDLLZEMTH Y, A% () FBRANOMERMREET, RIS, Z#d, 50
(dorso-lateral) 2EM (ventral) » DM ERBREEL. BUHMPAKTERIN TS,
F 7o, IR S WA A ) XdE, ZEANE, HoBTRS N, AhANE 7T A
DETEREND, T X ) IR L TOMBERRIERINS EHFEZ, 70— F3rOK
Wi L COMEMRERTHEREG D52 5N T,

Table 1. Significant foci of activation derived by paired activation substraction ¥

X Y Z Brodmann's area cortical area

Listening to scales minus visual fixation

54 -13 6 Right 42 Secondary auditory ¥
-50 -25 9 Left 42 Secondary auditory
-56 -4 2 Left 22 Superior temporal (gyrus)

Playing and listening to scales minus listening to scales
-35 -26 54 Left 4 Primary motor
15 -62 =20 Right Cerebellum Cerebellum
-4 -7 57 Left 6 Superior frontal gyrus
Reading score minus presentation of visual dots
20 -95 2 Right 18 Secondary visual
3 -92 11 Right 18 Secondary visual
=23 -95 -3 Left 18 Secondary visual
=24 -66 38 Left 19 Occipito-parietal sulcus

Reading score and listening minus reading score

=50 =23 9 Left 42 Secondary auditory
55 -16 6 Right 42 Secondary auditory
58 -9 5 Right 22 Secondary temporal

-50 -33 12 Left 22 Superior temporal

-46 -36 49 Left 40 Supramarginal gyrus

Sight-reading, playing, and listening minus reading score and listening

-40 -19 53 Left 4 Primary motor
15 -59 -17 Right Cerebellum Cerebellum
48 10 29 Left 44 Inferior frontal gyrus
-51 6 36 Left 6 Premotor cortex
-16 6 53 Left 6 Premotor cortex
-28 -64 56 Left 7 Superior parietal lobe
20 -66 57 Right 7 Superior parietal lobe
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3.5 EIB[EREHKEF (practice) IC2WL1T

Bangert, M., Haeusler, U., & Altenmuller, E. (2001)

On Practice : How the Brain Connects Piano Keys and Piano Sounds. Annals of New York

Academy of Sciences. %)

[FREICOWT] EET 52 I EF7zamsid, (E7 7#EIC L -T) WficE T /2 og
e, TIPOAETHET ) HEOHBFADLHERDENAIEE SN L D ZFERIZ L > TRLT
Who HREMEOMAERQOEEEIIOWTERDHMEATHLOT, ZOEBROHEZ BT
AL
® EFONITFTALAIBNT, ET 2B [H2] Lwoyfptke [FER)] Lwv) &

BrE 2 BT 5 2 1Tk o T OFRER (2057) . @RI EME (58H), B XT®10
E~204E, HHVIE. FRBLE (BIAIE, TO0OFERICEBHE) OMEOMEE T A b
L7z
€ HEE  2ANOL TR EHEFRAEONRIZ, IANDWLENL %L DL DD 7 V—T (—hiL,
“map group” T. b9 —JiX. “non-map” FNV—7) IZMA T, #HHDO6ADOET = b
(E7 JHBR) ohb s N—TTho7
® ERBJ:
(1) 60DHMKIZHE  EERE* & STV A, EEGY 12X 2 ik 2 5lsk L7z, (EEGIZ
electroencephalogram/i% (EX) »Z &.)
(FET7 ) THEHBESINI AT T 4 — 2B IE L 60D MM 2 BB EO & v
M HIB, HRECHEOHRF—KR—FOX—% T VT A7 LWIHIEETH - 72)
(2) 2ZTit, E7 VHBIZBWTHLEOEREBESEIr SN A 0T —2HE L2 ITh
X brol,
(3) BB nwF—FKR—FTIiro72%EE (1) & UEEGORIGLH,
& RS 325 v ~ £ VEEG*
DC-EEGT— #1230 &, BLLH [ROI] %2 Poosgsk L7z : BB E (ffike fFk)
B L OB Hi E B
A7 eI« alpha (8-13Hz). low beta (13-21Hz). gamma (35-45Hz) & delta (0.1-4Hz)
€® A5 DCEEGIZBWT, 200 0FHHFIMICBWTH, SHMOIIMICE T, WL
I OO L 25 & L 72,0
€ [EREZW] FEIIBWTIE, BHIHRE &AM BN 2 <, iR & E S o
P LA S N7z, SIS LT B2 S 2WitEs) <k, mMWEEOEHELD Kohi:
B o TW R WAEFORGEE)H TORBIN 206 b Blig sz, SHIEHIREZ L
(& SRERE MR 512 L72h3 o T A PERETBEEAMIUER C o if By A3 L 72,

RiZ, EERRBOBITOIX Y M2 22X IHT 5 ¢

[E7 7 #Z2E, BRI T T B, HOEMEZ L FBAEICH T S R 2Rk % o 7285
ROETNTH b, MHMEMULI LIZL o T HOMEEY L REEHTFOTF (J§) OHEII,
BFOWMGWIEEEREZTTY, 287 JHEZ I 720 ORI X 2HH2Z 1T TH,
LR CMHEAPEEAL SN S, EIRIBEWZ LI12, 20X ) 2R L EFOLFEERSIE, IO K
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i Rt R

VOB TAIS ., BEM Tk s, S5 2EELRBMOER~OEEZIRMT 2, ZL
T SCTOTUDERRZOPRHED X512, ROWEHOBMERET, BIEEHE & FIROBRIEE
BEE A THEAL T2 L) ICRDEV) TENBEINTVD, ILIKHEITREZ LI,
BEDES Y T4 —DFK AL THEM SN PRT T 7 4 — EOEHERBMIE, EEL TS
ZEo Ladh, FBoORER, ERMSNIHENEMHEIHL L) 2L THLH.] (p428)
Mz <, GEHETEERY (a right dorsolateral prefrontal area) 2S#lLFHIZBWTDH, 7T Dii
BRIBVTH, EETHS (OH) RRICHGFLTWDEDTHS, HL, F—F— Fo.LmiH
(a mental map) % 7ML TV WHLLZE RN TH B, EEREMFIT TV A,

3.6 HARELTOREFEOAHDZX L

BEDOAHZALNE, —RICEZONTWAIFEHMTIZ RV, EEHICREDLN S, HHIZ,
il KAHERBIC [ATF 14— - £ ¥ b A= 3 VIRIEPRIENA ? | v vicad 5%
RIRBEN TR E/Rbhs, 2% ), HBREFHOMEEE (WHOI Y K—F V) THEHE
B (timber). H®O&E & (pitch), ¥ v FELICL %5 A 107 4 — (melody) DK, ¥
(intonation). Y A4 (rhythm) 7 &, #dT7F 2V 71 — (prosody) &FHEN5EER - 15
IR ERICE S TENICEE LB SO L TH L, b, SEWEETH S LRI,
BRMNEBRTLDH D, SHICOERICL ML (nucleus) & 7% 2B A O FE (&N 2
YR=AZV M) THY, TIa=F =T a VILHAOEBR ST H L. BEROATOTTY,
HERIE R INCRBOBNICB W TIET 5 2 LD > T b, BEOHERICBVWT, BLE
67 HZAETICALHNEOEEFMZITV, WEOVNEY ZiEl) T & PR ORI O
AEWESDLNRTWEA, B 1) Loz, 0/%EO [HEW] CAZEHORHTH L S
ik BRO—F TR LD ). [HFEH] L) TNV EMITSN/72010, ToORIE, B
WIS EELRE L BN L TH L5, £, “EOFRICBWTHEETH S L%
HIEEZ D, oF ), FTRESHEILEO 7T Y T4 VAR TORARLEENEE D 5 & A
bbb, WROSHEEHZTODDOD, KOLH) B AT 4 —Dff Ve FOEFHOT 2L, FHiY)
DHLS T & W) FEERDS, SR ~NOE—RThELEIZONL, €H)ThHE, W,
JBRDZADSIELTETVEDT, ZELANVTOETORNZIL DiE, EREELS 0%
BiZhiiboTwad, 512, 0EBIZBVT, ABT CICHS OB Z I OX D & H
ERTAZENTELRIND S ZENEMEEINTVS L, FEeiie 29 ThwillloEp b 454
IZTIREH B, Mk LD o T — IS THERE] EIHIn 2R, O e o JE i At
WCBWTHEIIN R E 525, ZHUE, GFEZHICSHET LR THho 22 6B LT B
LERZALT Mo T, BT L0 MWIREGER 205 TH L, MirHHhE I N5T5%
flioT, PREBET, IT2EV DS54 IV 7 %o T BuPoTHEEHLTAS, WD
EDWAATHIAED) TG - HED, HEAELTwABERIZE > TR, TSV HOEBIEL
T RRIT A TH > T, WA 721300 (EBT7rHIA) OFbRAILE ST, #
DTHHHDO OV ) AI AN BEHOME Y — V25T - BFT52 81 ) oBERL
P TANVKE—DELTHTHD L, BlEESNIz, 5 - BT L wWIITAZ. 252 Linrs
U S NPT R AR T, HEANEEE I SN L BBRICB VT EEIC R %0 i id, WEH
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WIEICN R CI 2> TRINT 2 2HOBREED I B, THOLDOEIET, Z0% (v ) I,
P ZLWR T 7T 22 2 S FURIR G IER AT~ L [ h > Tl > TB Y. WIHIZHICE DN TV,
AT R, R LR, EEIEBTH - T ZOORBIL S 5 IR OfHERD
KMET, AVEFZREI L, THAFFRFERENICS T MRS 2 5 ST bo R
HROERN (FREZGNEEE T, Aui e iEhs) oRmSHEZEK L TWwb, A
ORI ARG L CIERCEE LTy T2 5 O E OM BN CIRE) L <. AT %
Wifie 35 2 LIZX o T AP T 5o ZOREREREIZ. I L o THREEMIZ IRV,

(EEREORR

I
&

[
— #

Fig (A7)

48 FHIRTZ7T 4 —ICk B FHEHERERORKEIE

4.1 EBEFHREOEREER

BIEIC BT, Sergent, et al. (1992) ®PETH L fMRIC X B10AD 7T a DY 7 J HERIC
EBEROMAREL . ZOM%E X —R— F ETHE L7 L X OREN. MR S 5e % /i
L7zo MO ORI, FRIGEIE. SHENSORBE L2 HE3RL2 300, BHELLE
DL B EDTHAHZ L ZWLNIT L, HREFHIL, RBEIBWTETh Lo
BRE2AHT 20, M@z ik, RHETR, WTFRL ML TOMAEDEICL S,
B2l B A e B TH B & Lad, RMEMOMRIIE, WS - BARREEEI 5
HEOBEP LA DH L2 ETHbDH, HIC, ¥T ) 4 EORBHEBORKM L, $—SHWED
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FAE FhE

Ba LS, COBRFMEMEIN 2B E TREG2ZAADL Z L1, ZROENVEY, £
DL BHENEZECTOE) L9 BERZ BT HALENEL Vo

4.2 PRICKZEZFLEDERBE
TROXIBHINRT T 7 4 =2k B EEZ AT
® SEjtiH : 200349 H18H—I19H
FERPT © RERFHEFHHT006%5 = (LHEMIEE)
®  WERE L HURSEM R E R FEION (OB, BEAZ A FHAESAN) s avytua— -
TNV—TE LT, GRBEREERY v 7

o G

O EERPEI (Hear) : ¥7 / OFFENSEREN LM #2 <

@ #ialk (Read) : FHHGOMEICHE L2 E= Y —ICBR SN EE 2 H T

@ WHIEZE (Play) @ FHAEOMEICHE L/2E=F —ICBRINIEHL R ers, €7
JREBET Do

@ HHi#HZ (Free play) : B CEELEEOMZ HHICHZET 5,

® arirua—) (control) &Mh: v ¥rr - %227 (BIKIZOMD 4RO LHZE S >~
§AIEM S 5,)

BB X M E

R

—HVATF 4 It - K57 14— ETGL00. 2H
—3X5D T U —T 28 (£22F x v A, FHAF ¥ U RIV) . T 7 A N=304K
—Roland#t#E Y7 7 (BH [Upright] €7 /)
—f RS A BLE= S —

> SURH OZEEEARL
—Bach fEHH - Partita® H12> 53078 — > &8 % L, OEHZEIER [Hear]
@it [Read] #ILHZE [Play] OFSMHET, 1073— v 3O,

& BENG-SefE 158 (Expertic X W#HZEShzb0) BTET  OFEE v CRRS A2z
%) %L

@ S-SRIV LED

® VRGN IBPRETHITLES

—Partita?* HEH L 723075 — 7 & HAKK % & pT—
¢ i<
<Partita 1 BWV825>

1. Praeludium 1-3 /METH (BUT 1585 R 0 #ipH)

3. Corrente 1-12 /1N 2 4 H

4. Sarabannde 13-15

5. Menuet 1 1-15

H.

A

b

Y

CEONCRC)
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<Partita 2 BWV827>

® 1. Sinfonia 810 /Ni 1 #1H
(® 21. Sarabante 1-5 /NEfi 241 H
(@ 25. Capriccio 1-14
<Partita 3 BWV827>

1. Fantasia 1-17

© 6. Scherzo 1-12 /Ni# D E LT 1/MIHICKEY . 4/0HiHET
7. Gigue 25-35

® Wi

<Partita 1 BWV825>

O Allemande 1-7

@ Allemande 19-25

<Partita 2 BWV827>

® Allemande 1-4 /N 241 H
@ Allemande 17-20

<Partita 3 BWV827>

® Allemande 1-3 /Mfi 34 H
® Allemande 9-11 /INfii 3#1H
<Partita 4 BWV828>

(@ Allemande 1-4 /N
Allemande 25-28

<Partita 5 BWV829>

©® Allemande 14

Allemande 13-16

& ik

<Partita BWV825>

@O Corrente 29-40 /i 2 #1H
(@ Sarabante 1-4 /I 1 #1H
® Giga 1-12

<Partita BWV826>

Sinfornia 1-3 /IM#i 1 1 H
Corrente 1-7 /INifi 4 1 H
Corrente 1-11 /NEfi 141 H
Sarabante 1-5 /i 1 41 H
Burlesca 1-9

Scherzo 13-27 /IMii 1 #1H
Gigue 25-35

® ©®0ee®



> Fhex
®  EHIERAL ¢ W HHEE
® Expert (FHEHFAE) CBIL T @ FEI [Hear]. #iil% [Read]l. HH{#HZ [Free playl.
BLrar bu— [Control] @45 2HEHERMTT ¥ 5 &5 THEio
® Non-expert (Z¥ ba—)b - Z—7) IZHLT: B [Hear] &l [Read] ® 24
PEEBERE W TT v ¥ 2 RER CTHE o
® KEMETIOT (5TF 2270y 21245 T) Hifio
® fit-47uysoliFET, ®&FTuy s EE HFOHRPFTHIIE, %F:HOHRPF)
%71y 7 WO MO SR SRS R T ¥ 2L L7,
OResthFFIIR L GERLTZ B © Fid, BEIRE, SEREHy, 2 > b o — VSRR Tid, 52
RIS H EHTEZE R Tl L ICiE C X ) R L7z,
@Motion Artifact2S#iZ Z¥E13. FRHIL 72
< FEBEFRORR
€ Hear — [H2SHIZTLA2DTECIENTLZE v, FHEZLZY, BEHPLAYL
BT 2,
€ Read — [WHIZHEEIM T L2OT, MFETHNTLES v, FeliL), x2S
L7720 LanTL 780,
€ Play (MEEZE) — [HEHICEEIBTLLE2OT, MFTHWTLZS v, BhiEZ TDH
ICLBWTY 79 7 AL THWTL SV, BEPHRZHHBEZRLDTLEE N,
[+] ZHTWBH, FERBEO EIZBWTEZE W, ]
@ Free play (HH#EZE) — [WHIIC [HWTL7ZE3w] EITw 5, AHICHZEWT
728w, R DHBEZRDTLEE Vv,
& Control5eft — THEIZ [E)2LTLAEE W] LTV, MFEOHRTT ¥ ¥4 %IH
BRI S TL 23 v FIIRED RITEWTL 723 v,
<> RN
® Long-time drift D
o NEIWIE DR
® ChannelZ 212 [oxy-Hb] (BfLBIAEZ TV ) BEO [deoxy-Hb] GEICEIANEZ T
YY) OFELREEKE (ANOVA)
® FflixdLiZ2Wi~y 7&K

4.3 HERREOET7/ 2BVIRO /-FE#p
IFE R (3%~ 6% “FHOBIBERIZAIN) ICET /. TV bh—=rRT 7 A+ v
RGO, BUIEDIRESCHAL v A X 22Tkt 720, HEGHEZLTwS (9514
R oA
- MR ERA 108 (BRA2AEFHAESK IBB T34 KT 74 EHEEER
CRRL TV S (HEIZS, Rl . €7 W5 GAEE)



<>

Wl OFHy - MER - A& T - KBORB L B VIR 725 i

el | S101 S102 S103 S104 S105 S106 S107 | S108 | S109 | SI110

FMEF | Right Right Left Right Right Right | Right | Right | Right | Right

R Violin Piano Piano | Electr Electr Piano Voice | Piano | Piano | Piano
BALGAE |58 A |31 A | 3 |411A |61 A |59 A | 235 4 7% 5 % 5 %,
eyl F F M F M M F F F F
E 20 20 22 25 26 19 30 24 29 30

(ARG © 19~307% : P39I © 24.55%)
<> KR <Expert#iBREIZOWT> [FIONOZEREOWEEEZI ba—L - TV —7

4.4
[}

4.5
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WX LT, ExpertdBr# & 05, WEREOREIC Y 2o TiE, BEEICHFNIIE ML
BTA VI Ta—%L, BEEUTRICOVWTIIZAF A TICHELTW 20,1 B
T, ZOMEZELT,

WREICRSh 245#

BeEo®yd, FREE (KF1AN) il (B 1N ARBEo®RLIE, %P6 A, 1
M1 A FELA

AEREIRIE. 19820 5305 F T, FHFiIL. 245K TH - 72,

IOAH 9 Nid, IR (3 ~ 6%t : “FI9495%) »HET /. ZL 7 b—r, J7 41
TN BEDL Y AVERBLTVWSD, Ly ZAVOREIR, ALY Z X< nFER
7=, W EREE R EOPHRVOGERETHE LB CEREE I @ 2GR o 72
D5 EEINICBRED T — ADE Do Tz,

TREER Wl 72 A, €T 27 RY 7 A4 4) VHEHBROBM AR IBES, VT2V
S, VAL %E] ONMEZT BB S o7,

BUEDZER (FRFEE) AL LTOEED, FHEETEVIEL T, RFEOEBORHEITD
EXD, AAMEBIC BV TH, TS MZBWTH, o772 D7) =74 2I2BVWTH,
HRICHDLEHZ LTWAE W) T ETHo 7z MIKRPCHUIBD72DIZSL T2 HET
DGR, KFORELT, ¥T7 2HBORERL v A2 HR LD, Hizid, £=0 ENl
DEFPR L T B AL W,

KEFER

BEIG—  H SR AR (R GE) 258, A7 u— 24 FOEE b Bio
B — AW o 72,

Gik— A7 a—hMUBEHT A5 — A0 D o 72 WETFOMEE ZIGHIIERS Wk
Vo FPEREMEIEHN 2R R D,

R — HHEHBREICHART, WIEEROBIGE2S X VIG5, AI13aE D IGE 2G5,
T, EFEE TG (HEBICLLOh5R5 ) HL, HERO T — ¥ OFFEAD VT,
Motion ArtifactO#d ) — LR BFRPEIZOLETH S ) 2 ?



Expert (T8I0 : AHEET., AREAED D s 70— 2 MY B H720 SRET 28563 H 5. £
EEEFS) 5 THEIGE LTV AEELH 5,
Expert (Fta) @ 437 0 — AL AW © BEELEF ASIE 9 2 BB 2508
Expert (#)RiHZE) : BN, AW 70— A8, BEY  AEROBEIKE v,
Expert (HHE#ZE) @ A2PER7 0 — A4 BB ARET 5 7 — A58
ayha—N - ZN=7  EHFEH I OEL TR BEREH720) S L T2,
< <Expert :N=10 V=T ZTEDFEHINRTT T4 —- A4 A=V >
< NG ACEEREEAL - BEREEF. o — A AHMSER, Ay
< el A7 A — ARSI B OROSHE, Ao X ) b HZ2 R
< MIRIEZ C GIEETE D ANEE) L. R D IXIEEATH L kv,
Ao, WUSH. BHIA. RARUED 72D ANEH).
< —HHEEZR  AERII EHEE TIE RV, Fkouh,
—a v a—) - V=7 —FREEE ?
< [Bft~EZ7OE V] OFBEL>
Expert : N=10 [JEI] GHEEE L 70— L8 2500E (EAETKRE W)
Expert N=10 [Fak] ZAA72HE  EOHIFD b K,
Expert N=10 [#Wi#Z] & Expert: N=5 [HHEZE] A TS ) 280G - A Tld#
A0 F TG (RFICHRIEZ O A ITHE)

58 MREENICHITS

i

EEFEOLR

51 RMRITZ7 1 —DFE

FANBIOGERE, FMIl, BERz, BEIRE. W, BOEEREE. KR E OKAE). HEDOIECHE
W% 723, HEE T HE700-800nm D ARSHIE TO1 % DS EM T 5 Z & AFEEN
CRE S NFze COBRER CRUE - BB, EREE XL EY TH 5 DT, BHE O HIE
FZ1mmdNT7 74 3=, ERCERE T2 L, —EHOHII30mmOGFEHE CTHEL, HE
RIKEAE (KEEE) CTHRELTHVEEOHFETR->TL b, THERL CERE 1 mmON
T AN—THINT 5 &, RBEEOREL SAFHITE 2, BBREORENLHERT 2720
2y KBt X D iME 2 ) 1 mWEL T o8k L — 2 e LT T b, BIEEIANE 1
YV ERICRINE 70 © LIERIMEB ORI A R 7 MV L 72012, £ ES mEHNC X
D ZNENORERE GAiZMDZENTE D, 72720, MOKHELO 72D IR e TE
RWBAEDE . EBIITREZLEBINT 2. BREHNED 2 I3 BEURE O [ RGN 2
bHEWT, Fr vy AVEO I BA b= @I 2LmEHIET) LIk ). REEICBT A
NEZUE VGFHOT y TERERTE 0] 5IHEB . /ARIKAH21 0 H AR OB 24
T, IO DOMREETRELEB IR S 74 —ORAZ LT0DHEEZATH D, UTITH
HICEHEE ML L2 o E, ZOMFERATLI L LT 5, ERIZE, A ¥ =74
AL RO, KB AEERA O T (RIS, ATSEEEAN B2, BHTH N Ak &
HEPMELTWS) ORI ETS 74— 12X 28N OHE %2R L TWwb, Roland (1980) @
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NTFA LML T, ZIBOLHZBIROLMICIARMN I v VT - X7 TH b,
MARCRTHNEDMEIX, FEBEE IOV TR RO =2 —aF sy - —2 LT
e LC\w% (Watanabe, 1996), 2% 0. B () &, L/ BIEANEZ7OE Y BLUOWHD
(i) ZWEt Y 6ecm X 6ecm) L7zd 0, $HlOGFEO Y vy € 7280, B
fEANEZOE L OBEFELREME BICANE T QY X OB S iz,

X (F) &, #9 U3 8%2#ECIL) K37 -2 SilEHoEHLZIE L2 0,
fMRI7 &HE3K O Bt = AR RE R HI 2 CH O FHUASA T RETH - 72 Bk, MBI TR % &
W) ZEiE MO THRERTH 572720, Bah (B4 LY PAE—F) OFUEFHVLNTE 7,
COEFTAPNTHZONZHREIZ, FRE LW ERAICHET, TOAHEZSHEICLTH
JEIZEEIR 28720 MEMAR LIS 2RMICELEZ N, SRICHEICEZ 2T NEES
HWIRIRZIED 2L Twb, /2, V7 7Ly ZAREE LT, BERNEZHE ST TV, &
TOB., FLBAB2TOCTHEEOEHTFOMEINDA, V77 Ly ARETHRIF)FL
Wiz@hrdoT, FEEY 77 L AREBOGERHETLILICL > ThHRrND, 51T, #Hl
B IRERGEBYIC X ARG OHGORET bBAhN L. ZORED, KTHY . FEROFEHIEDH
ZHRREFBEINTVLY, D70 — 7 SiEFFIIEIEH YT 5. (RN IR AE)

5.2 XBEZOMELSEOREE

PO N KT T 7 4 =X BIRFER L B S007 7 4 N2 @ LTI S 5 8 R500
I & o TR O MR D 2L % 51l 3 2 B A BUTEN K555 (A 8 A 5 Bid 2
N) OFAS A2 E FEREL 72,

FRBGERE S LT, €7 VHEERERT 3, Eo s —WMHoLE LR, NRESET
REDEMI, THHIE, Iy ta—VERELTOY v E Y7 - ¥ A7 (LROFEE) % A
N7zh, ThEHFVdE LRIy b — VTR EASHBL, 2HHEICIZ. Wd->CTHH
BEOREZ G2 TBE, LZ5PREETHITAFR UMOI0N—Y 2 @#ATH LWL, £23—F
PELEDLMPHBATL LVEVITEREZGZTBW . ZOMKE, WEES AL, FH10/3—
Y ORM L EROBREZEZ TEe ERIICTTIIA A=Y - FL—o Y F PR ShTwizg
VAN WFEIFEOWEBI 2 DIER TH - 7-8EE . 6 P R TOFHNORKRIE, (ZroEE
Bk, W) RRFOREE) & kT 2 & WRKOIERETH - 720 £ RIS ) OG#) 2555
Ty PRI REME T, £FTRIEL Twz, LAd, OB RS TR ZENL Tv»
HLi, ABEF BEESE) MNEHLTVAIOMAT, A7A—HEYHINEHL TV
r—ZPEohz2 k. 2o kid, IMRICE YD, HEBRES X OAREEDE (insula)
EFeN (left cerebellum) 25k Z D W T AT T4 =BT 2OF S AL L 2L L2
CELHMENH L EEDNL, B ERTIE, IMRIO X ) B % EREICHET 5035 7% )
LW b 5% E7u— 78k, piEsE - s g% L <., EER (1R - £
K] SHETORE - WEOTO I ARMEIMTH Y, OB FEBICL > TIFRE SR T
W MR, BEBRE A ORI OV TIMEMESD D | E—THRWIICAES WHETIE 2 VS
SEEREIC L o CTHEEARLTU—HH (ZIHHEBEEZIT 5 L, MEREERLKLES LIELIEA
L5) LT AFEROMYEE FERICEbIERROTO S I V7 ICHE L TwhEE
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(]
Wb RTTT 4 =D V5 —T7 =24 X
(i)
SEBYEF VR ST O RIE OB ORI A Bk b O A3
(1)
TRIZBT 555 Broca®ll) DAL
(™)
Right 80 Left 60 e 30 :
Fj 3 Finger 4 Bl (M-
Finger 40 ing 240 TR :g_gg
HbE T & o o
OXY Hb ;:20- > 204 =Ty T - 0.04
| ] 0.02
d 0- 0
80y ——— 80-
] =3 i : F0.04
E'40_ E40. +0.02
deoxy-Hb e =204 0
: : L -0.02
: = 0- '}-0.04
80 e :
] - r0.04
=40 40 -0.03
g E E 1 +0.02
totai-Hb < 0] $o
] o
0 ———— 0 ==
0 20 40 60 0

X [mm]

=~

i 't s E— _:Z._@,_T \ o "_:‘I 1'5;‘
]

R

; Eef . e
f gp E & &
oH EeE
i LA E E
\‘ - o 3—

N
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ZONBBIDD 2. ROFA DEBFBOREFH L. 1 AEBRWT, 15~20FEM L, 3255~
6% CFI495%) ORMICET /R T 7440 Y 2B WIED, 4L HIT TV ERHL 2HMET
Holze FDON, EFNVHEBEZFEMN L TVWEZITOLETH, /o, EBRICEIAI LY M A
RETHE L T2 L UKD 70— AU EINERIEBH L TS 7 —ANH 72, N

NRZ 5T 4 =12 ;éﬂﬂ@ﬂﬁijMM&t@iA@wmmtﬂﬁb BMEFET ) &l
HT&/z0, HlBIcY 7 ) 2l L EORBTHRITHBTE - L) ITBIg SN, FERf,
W%E%%%okmfwtomﬂ%ﬁMM®% DX, RIS R VZER T, F—K—
FEBLHPOLICBRELDSS, [H ] BEEZIT) L) DML - LEMIZT LYy Py —0
PRDBHETHHS ) LHFEMS NS,

HIZIZDOANOFE L2ERZHEL TWA 200 e & T, T2, EBIZEH A LY bRIK
BEC, sz LT L7z &b, Al JRCh 7 e — Y B 2SIERICIEB L TV 2 7 — A0dh -
720 MAT, HBINRT T 74 =12 X 2FHIOR L, BEREZRNERICHLADSE Z %L,
EBIC, (BERBETET JICL72720) H@BICET ) 2 LEORBLBALEDLY L. W
BRE EHR G CERDPZT 5N L) 125 S N7z, PETRIMRIOE GO X 912, FIXMHM
BN ZERT, F—KR—=F2BA20LICRE2250 [ | BEZBITT5 809 OE» %k
DRI - OIS Ly Y x — 00 HTHA ) LSS,

5.3 Nakadad (1998) M fMRIZ{E-> /-FEEEICEH B EER™

Whether music is a right hemisphere or left hemisphere function oversimplifies the

neuroscience of music. Nevertheless, clinical reports have indicated that the right hemisphere

is more specifically related to musical function. Those patients who developed disorder of

music associated with left hemisphere lesions almost always have accompanying language

disorders. By contrast, virtually all patients with musical disorders unaccompanied by

noticeable language deficits had right hemisphere lesions. Our data clearly illustrated that

literacy in music is specifically dependent on the cortical areas adjacent to the right transverse
occipital sulcus.

#—12, Nakada®bd3Z ST CTHigi L TW5 T &1d, BEEMNG LRIk & v ) iamid, &
TOMBERFEZHALLEBE TR L) 2L, ZRICHEDLLT, L DOERHFEHFICL S &,
AP ERIEE PR E ISR H D L) Tk, APERIEG L BED 2 REEE D OBH
i FEALOEA, SHEEEE o T0d, THEIHIRNIC, SiEEEDED Rk E
EAETLERMICTRTCOBAIL, APREETH 2RI MmE LT, BREREGEKED
ROERICOVTHE L T2,

51T AT AR, o ESHPEPEboTWE L, ZOZ &idWada 7 A b
THEIEEINTVDE I L, 7205 JAAXIDOWTRELELIZLTHRMAETTIETuy 7 CT&%
PolzllmRELTWD, JVALLNHEDBRICOVTOHEIKDLMETH 25 VXA
L ATE D b FA DM (FRR) OEB ) HE R, Pl FAPHEREIIES TWD
L& BV FYAZLTWDE X, ELOTROBAZBHFESE TR L TWwWb, [L72do
T, EBLHMPEMTHL EBET HDIE, HFWHILIZH-DbILI»E Lk, TR THRIC
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H BT OPIRIC K > TEMISHEBEINTWAE LEZTH, BME 2 XFa34T) R
FHT A ML T, OB PERARET LI L IIRELRZLTHAH | LBREDS D,
Geschwind & Galaburda (1987) (&, [HRIO#MBZEICLZEHTH-TH, HOELS H—
BDEBKICENFEEMIN TR ENDIZEEHY 2B ETH- T, BIREZETREW] &
FATWD, ZOZ LR, EiX MIBWTEHEOTHHTEZ o TW0AIETHL EHH LTV
%o LUFIZ. Geschwind & Galaburda% 519 5 :

With rare exceptions, the sounds of language are produced by symmetrically innervated
muscles and yet are typically programmed unilaterally. Furthermore, in singing the same
muscles are innervated bilaterally and yet may be controlled from the side of the brain
contralateral to the one controlling speech. In fact, the movements of both speech and singing
are far more symmetrical than many movements involving the trunk. (77) [#iZBs53d %
B B AR RSB & 2T 7 (BE - ISP D) HIC X o THERE NS,
Tur I v lmE, —o0MTITb b, E51T o Twa e &, H UHAMMHMT (i
FEROMBE LA Z 21T C) GRS N2 HElL TW50iE, Hokfl, s, SFEE o
HPEZTF o THEMD Ltk v, DT, RITANK. ] LlRTwAED, T2 Lid, 9§ TI2
fMRIZEERZ EI2X D, GEHI N TS, ST, B, Nakadab OFEBRIEEZHE LT, 2985 1%
BB DWFELZGHA TS E Z L ARELZHATVDEE, BLUWHE LTS E ZDOIMRID
MR B L CTA K D, 3u5E GBSk L AR (B—5) LERLHbE VI RRLE
FVT74 =0 [Fit] EWHEHICOHEDE T, WThoRGE A FROBECRENDESEE
EEATWZ L, TOMMITIMAT, [HKikE2HE | WWHOWEL T, GHREEOREOSH %
FPEEL SN2 Z EAFESN TS (Fig 1. p43ElR), o2 ki3, 4 Th~RALD
2, Fex 0B (E7 ) HBEOERTD, BEINLZILTHL,

54 A¥HITO-HHFORI—FREMEFRIOTISILT

—W) Tkl BEEREHZ L okmE—

RHEMAZLE (H 7292 ke, BREMZEPFABICHEINLGGLE, FEETREESR
LY HNS) LRFEEORA LML I, Mme LT, SRISHEAK —a—I %k
FT =2k 58 EZHRHTHHDOTH D, EHIT, HKEHH) T LIETELDN, €T %25
CLEMEINDLE V) ) BREEFROAEET L L. TREEEOHAICH, B b, BT
CEHELLHHRBVETEED H 525, MBEHH TS 2 LRI E, ECZE (F
EMRD., ARER BERLE) ETESLh MbAHETES LB REVIIRE, HE T L
Bk EVIDLH D,

5.5 AFHEAFHOBHRUERBOBVEHROERREBRICHTIARMETLTREOBMR
B ERO TG HALEL & 7o PER O HOLEBERE DB 2D W T, % (2004) [ & Sk 6]
D 3FIIBWT, RIS FFEROBEBED R E NHIRIE DI FER L D S5 % &) 72 FRAIFE 12
BWTH, BB EICBVTHHEHSNTETWSLIEICE R L 612, JGHERED
INENIZBWT, [ 28T 4 — A Y bh—Ta VL] B ZORREEDOOLNTETV 5,
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T F ST REEN - ALEMEA TR T 2 050 S5 AKORSE. % & oBEEE 2 IRET
LA RHIRE DL o FIREIS, [ ZZ MR ] Tl PEREBRE D A5, i PERE B
XDHEIETHS I &%, La PointeZIZ MM L THB HN7 (20024F KFHIEFRIFERKR) o

EHIC, ORENTELZEAE L T CBRT, —BIC THREN] LIiEhs %6 ~77HZ
HROLEMEPEND LRBELEIAFT T, Hvid, Zhlll, 2RI AFTOM, #YERLHEE%
L) XAIANTRAOT 4 7T ARTHOM, K2, €y F28imIcm < T RS LAER
DEITHDHY, [H] DEHITH (5L) BOVTHI 25, A0F 4 —AKITIE, HoAk
EKAEEboTnDHIE, AT —Id, ¥vF (=F0ES) OZLLEERYEH D, 7 7 HE

EOEFEBRR LGS, STESELREHOMALSDLEIL) A8 %200, Mo 0T — - 5
Av0H5 [972] OEHIBBORADHL T, EAICKES - BEHBEEAERTH NN 1
W AllhbE, BEROFHELTWALEDA Y MA—Yay - X9 — Y Z2AIIEHRL T,
KRFOPTIIA->TET, Mo TBELEEDELNT L, TDLE, TLBIE, Lonh
EZDOWOFMR - WHEZHRBL TR E W) T E2FEKT L, II2=2F—T 3 vIZBVWTK
Y, 2ok kK (empathy) 2 RERZ & BIS 2 Eko&E L b b, £iP5k
DOEFEIBT B HEBOBEEEICOWTIX, Katoh (1995) b EiEo7way 74 v 7 fllfi, BX
O 797374y 7 MlliH» S Lize EPROFHED, —HICSISHLELTI2L0, )
KOFHEI LV UHEN L ERTOEFRISEVEENSEL S50, 1LKAiEOL R
DN DD X)) BEENRBIIS LA LR EE»TILICE T, HEEHAEZ LS,
BRE LR IRHE (R 2 TL %,

[ EERIE— BRI R MBI, 2w 2 TEERO 9 B TE ) iR Ekch b L%
ZONB, THIZHLT, A¥KE HOWwARFHEOHMOMBIZEE LT, AFRICHER LD
RN - AR R EEZ DN D] LErbAYERE A EROE N, S oo iR
ERVBRY D B L b b, F8A - FEE L LAY T G A SRR & AT TRE
L7zbw) 2 & LR TIEZWwEBbNS, €L T WMiEND S 2 BEISHIT T, DIRIE 2
U7 AT AGGHO LEDDEEAICIS,

SO MRS T T 4 —OFERBER. BLU, &M, AP LB LB ROEFSHENS
FEr PSR LTELD, FRSEIIALLV AT =R ST ST REN - BERILL LD
2 EHROSHELER T LHOFMEBDO L S . HREZEAH ST, AV PEA—Tva R
AT A4 =R AL L, KRIZERAOKFOWELRL ) AL E2EMT, [H72] OLH HEEDD
LERBZDVIHBOBELME L CEL 6~77HITH00 1EEK s HIIHIF T, PRIk Ao
TA—EPLREHRO LELOEED, BEREMANOHEM L ED TW L, Sl E%. S HIT2=0H
RS L EVERO B I AE IO W T O R & A RO BIRE VR D ) A0 25
L 7zYoro's model (Katoh, 1995) #ZM L CTHX 72\, X, ZOEFNVIE, Nakadab DKGE
EHAGRLEH () 2RTCFERTOMR— [zt & [HHE2HE] Lvwo, —/»
) REDOIT R ERDNBAITRICES, APROBER EREOEEH D [FHtr] (Read) #8253k
HICTEAE I N TV DL Z LAV L7z, S 612, T8 E e ] Ba 2200 ICIRTE L 72505
B otzo TOFMIE. LI - REREODH LA, ZRERMICEEOEIALEDNS, €5
2 BRI 74 —12E 20T 4 —OFERTHRTELHI1T, Fa DT HITHEA RIHE) & A
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B R
RLTWAHIEY, FEid, Sl U OHD 2 3HA L Tw2), Svid, Siflcifto
HH & o T2 &5, BEARMICEAGEROHSTH o720 F %,
Fig. 1. 9&5h. HAGE. &RITRE U 72298 H A ANG P 0> SR 7 IMRTIH 5

FIG. 1. Representative fMRI images of a 29-year-old Japanese male literate in English, Japanese, and music. Areas which exhibited statis-
tically significent sctivation (p<0.01) sssociated with each reading process, as contrasted against the control visual stimulation condition
(blagk and white pictorial image), are shown in Z scale. Cortical areas related 1o non-specific visual processing, such as the primary visual
conex, are off ly i, allowing for determination of the activation pattern more specifically associated with reading. Activation
occurred pred Iy within a set of areas regardless of the reading modality (primary la jary lang , or music),
and includes the auditory and visual association cortices. An area within the right ipital cortex is uniqualy identified to be activeted by
reading music score (arrow).
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1) Pantev, C., A. Engellien, V. Candia. and T. Elbert (2001). The Biological Foundations of Music, An-
nals of New York Academy of Sciences. 930: 300-314.
Pantev, C., A. Dinnesen, B. Ross, A. Wollbrink, and A. Knief (2010). Dynamics of Auditory Plastici-
ty after Cochlear Implantation: A Longitudinal Study, Cerebral Cortex. Oxford University Press.

2) Geschwind, N., and Galaburda, A. (1987). Cerebral Lateralization: Biological Mechanisms, Associa-
tions, and Pathology. Cambridge, Mass.:MIT Press. Geschwind & GalaburdalZ, A% 5% (5.8 :
Right Hemisphere Conservatism) (ZBWT, & b OMOFEBRBICE VT, PR BRI 2 5&:E
ERHIME RIS, PRSP EROFE R R L, TP IROFBEICE KRB L2525 2 L2l bo
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WREPLHH L TWa, WIS, FAPRERoBEME 3 2 80, 2RI T 2868, 6213, 7z
BIOGHT & H RO KGN & 2 Yk, F7o, A ORI 5 TR 75E), @Uﬁ.li‘ EEEE‘J :
AW (B KERE 25 BIE OB~ O KR MET X o TR S N2 IEIE O B R - AT -
BERETHDEILEEBRTVS, LFO5IHEZZEOZ & : “The precocious development of the
right hemisphere compared to that of the left deserves some consideration at this point, since it
plays a major role in our hypothesis about the influences controlling dominance. since the right
hemisphere develops earlier, those influences during fetal life and early postnatal life acting on
the brain are more likely to affect development in the left hemisphere, which is at risk over a lon-
ger period.Woo (1931) found greater variability in the left side of the human skull than the right.
Since growth of the skull closely reflects brain growth, these data provide further evidence for
the greater modifiability of the left hemisphere in development. The earlier development of the
right hemisphere is probably not a new phenomenon in humans, but rather one with a long evo-
lutionary history. The development of the individual seems in this regard to recapitulate the
course of evolution, a parallel for which there are good reasons in this particular case.
The advantage of earlier development of the right hemisphere derives from its specializations.
Among the functions for which the human right hemisphere is dominant are certain types of spa-
tial function, particularly the analysis of external space and the orientation of the body within this
space. It also plays a major role in emotion, both in the subjective experience and in the external
expression of emotion, as well as in the appreciation of emotion manifested by others. It is also
of predominant importance in attention, a not unexpected finding since attentional systems rely
heavily on the emotional systems in shifting the focus of concentration to external stimuli is of
major importance for survival. . . (pp.44-45)
Geschwind, N., and A.Galaburda (1987). Figure 54 (p47®»X 54&55% %) : Standard asymme-
try of the planum temporale (1987), the roughly triangular region lying posterior (inferior in the
diagram) to the transverse auditory of Heschl (H) and bound laterally by the Sylvian fissure (S).
This pattern of asymmetry is seen in approximately two-thirds of normal human brains. Other
abbreviations: I, insula ; v, lateral ventricle.
Geschwind, N, and A. Galaburda (1987). 8 # : Standard and Anomalous Dominance [£2 &[] 7 {5
Ptk & BRI e BEE]. TEBE A2EDED L OLERDEN 2 DA O MBI EMTH > T, Hil
WZHREHKRD B OTIE RV, HAMOBEREIIDVTIE, —HOVERPEMZH, TR0 EH0
—BEOBEEEIZ DOV T, M) DRERAER TH 5 &) 13 ) RED I, —iRic, A& TS558
B (REEZR L) L OBRIZOWT, [HFEPHEFTH L KERT DO N4 BRI 05556
FERICIES (ORA) 220 TV REDT Lo b HETH L. EFPHEFTH 2 EE LK
JEEZ DL WL LHIBBOREN L OB HIETH L L) T &2 5, Geschwind & Galaburda
E, RO LD HHEREBLTWS @ “We make the assumption that language and handedness de-
pend on separate neural substrates that do not necessarily develop at the same periods. It is like-
ly, however, that the basic brain pattern in most humans is one in which the left hemisphere con-
tains the separate brain regions involved in language acquisition and in the learning of certain
types of motor skills. The neurological substrates of these functions probably develop according to
different schedules.” (p.69) HiZ, HEEHICF 720, ¥ A% L7z 0 Loz RomMlo (FK)
DHEVEREDYG L R o T, SiREBHIOREGEERZ TAHADL E, EBIIHEN - BE R EEELHET
EWV I T E. M OREEHREOHWEHEIMH S T, AATHMEATEIRT 225 BirdoiEaid
HPERDLE RO EL S —HOMPA L0 E 22 LdHD DI EERBL TS, €L T,
ZolE LT, I 2&& [FET] SEICERL, W3 EERr . BF TPk Sl



7)
8)
9)

10)

11)

12)

13)

NTVBELTVE, ZOZELITHLT, BIEEFTIIWLOPDERDLINTNE, ¢
“Furthermore, in singing the same muscles are innervated bilaterally and yet may be controlled
from the side of the brain contralateral to the one controlling speech. In fact, the movements of
both speech and singing are far more symmetrical than many movements involving the trunk. It
is commonly pointed out by coaches that ice-skaters find it easier to execute turns in one direc-
tion than in the other.” (p.77)

TEHE T, ALHLRSEREER S (2004) @ S35 & SR ORI U % Jiis 3l L IR (56
28, FAMEA AW [pp.2152]) BT L AEROMME, L AN ORSE, 7Y A —
%(w%)®ﬁﬁ%ﬁﬂ®ﬁ%&k%ﬁﬁb\%LR%RD\ADWHﬁﬁiﬁkWﬁTﬁﬁ?E
O DSEE, FHS, MEHIEORELR EOB M, S FEHRRB O 5 BRI R SHERENE, B 1R
WEB2BABMICT V=0 [BEEBNZEET ) 35 L EDHE RN, B3IMAL B4
AN, €7 Vo [EEERN] 2 S5 AN, €7 Y 2o [TERRIERREE] ISHY4 T 5,
Springer, SP., and G. Deutsch. (1993) Left Brain, Right Brain (4t ed.), New York: W. H. Freeman
and Co.

WH2BIY H4zBH,

e (2004) [ & SakosEM] p72.

Besson, M., and D. Schon. (2001). Comparison between Language and Music. Annals of New York
Academy of Sciences, 930:232-258.

FHL WA (eventrelated potential : ERP) [b FOHERE T, HLTWA_a—0 2 bd
LA R C oA S ERMNIEE 2 58k 2 ETE L, TOHPEE. ME504E M. Mk Al sk
% (electroencephalography : EEG, H&EX) & L CTHIKICBWT—HKIZlibNTE7z, H—HME
IZDOWTONRZzD LIFIZFEAEDO T T, RIHUIT] S e —ED .LRLBLEFE 2 BIF§ 2 72012, K
WEHND I ENTE D, EiE, MPHMRE S5 2, 2S5 &R ELRMGHEZEATHEV)
L THD, ZLORITE T LOTHFHT UL, B EAR L 2B AER 7220255, 20
A E AN LA 2 FREEN (ERP) MR, [E#5] 18 (MoBEKWLE
ik DFLFE p.37)o

Sergent, J., E. Zuck, S. Terriah, and B. MacDonald. (1992). Distributed Neural Network Underlying
Musical Sight-Reading and Keyboard Performance, Science, 257: 106-109.

Sergent, et al. (1992) : 197 “Coordinated of peak activation are expressed in milli-meters: X repre-
sents the medial-lateral axis (negative, left). Y the antero-posterior axis (negative, posterior), and Z
the dorsolateral axis (negative, ventral). The Brodmann's and cortical area corresponding to the
coordinates are also shown.

HIH L7:Table 1 : }C% 2WEHOF| EH L CEE I SN2 BEELHE O,
BEDHBORETLS ¢

Second auditory, ZKEEEEF : Right 42, Left 42

Superior temporal (gyrus) SN : Left 22

Primary motor, —JEBEF : Left 4

Cerebellum, /M : Right Cerebellum

Superior frontal gyrus, - 55 [H

Secondary visual, KB : Right 18, Left 18

Occipito-parietal sulcus, 8 - BHTAZE : Left 19

Secondary auditory, —KEEREF : Left 42, Right 42

Secondary temporal (gyrus) —XMIBEIE : Right 22

Superior temporal (gyrus) _FHIEAIE] @ Left 22

CHCRORONCNONCEONCRG)
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Supramarginal gyrus # [0 @ Left 40

Primary motor —JGEEE © Left 4

Cerebellum /M @ Right cerebellum

Inferior frontal gyrus FEIBHM : Left 44

Premotor cortex ZHSEMIZE @ 70— A B oE I

Superior parietal lobe BATE/NEE @ Wi ER 7 ¥F © Left 7, Right 7

14) EEG (JHEX) 11:10) #ZM, B LA Oils SN MO BRMIGE 02 b, —BIiE, Ik & I
N5 I ERL v, ROk, H Bergerdfige (1929~1938) 12819 & A AR E V. ki
AHM LG TH LHH, BHEROZE/E LTiE, 1 ~25Hz, RIEOZEILL L TIX10~150V DfipH %
RYTEDRL Ve« (TNT 7)) FEBELZHFOMIURETR N, p¥ (N—F—3) EH
MR WV UGB A £ o 72028l p 9 (T r~—3) & 0¥ (¥ —%K) ISR Z
DOMDIRE TR LN S, I AEDST SN, Hie BRI K > T2 T %, ATRIZIE y ¥
D) BIREERTH, 4~5iRTaWABESINLD, 10~12KTIRIZRAORKBEIZE S &
P& N e 2 R & KB L &8, TODEMKEZRITIHELE b, BRI AHEEZTEET
B ARG AR DS T H 2 A% MEIRIFICIZ 6 (T2 ) %45 SIRIEIRED KRN & % 5,
WD &) R L ERMAR L) BT, WEORFEMEIBIONLD, $7o, BEMIHER
Wb, OB CTHOMERRE 22T L2 0% 0, Lo T ik B o i
Wrik& LTHEERDDE > T, (FREKE, M, BEoHE, plls12)

15) Nakada, T. Fujii, Y., Suzuki, K., and I.L. Kwee. (1998) ‘Musical brain’ revealed by high-field (3
Telsa) functional MRI, Cognitive Neuroscience (NeuroReport) Vol. 9, No. 17 : 3853-3856 (A H I
p.3854).
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Figure 5.4 : Standard asymmetry of the planum temporale (pt) [HIBE>F 1 O FEHER 722 FEx)
#M:], the roughly triangular region lying posterior (inferior in the diagram) to the
transverse auditory gyrus of Heschl (/Z) and bound laterally by the Sylvian fissure (S).
This pattern of asymmetry is seen in approximately two-thirds of normal human brains.
Other abbreviations: 7, insula; v, lateral ventricle.

Figure 5.5 : Symmetry and asymmetry in the human planum temporale (P7") [t b DI
P OxFFRE & JEXF ], Two observations characterize these cases: (1), when the brain
is symmetrical in this region, both plana tend to be relatively large (that is, the standard
left planum pattern is preserved bilaterally); (2) the splenium of the corpus callosum (cut
in the midline of the photographs) appears to be thicker in the symmetrical cases.

47



Cohen, M., Branch, W., and Hynd, G. (1994). Receptive Prosody in children with Left or Right Hemi-
sphere Evidence from Transcranial Magnetic Stimulation. Brain and Language, 47, 177-181.

Coslett, H., Branch, W., and Monsul, N. (1994). Reading with the Right Hemisphere: Evidence from
Transcranial Magnetic Stimulation. Brain and Language, 46, 198-211.

Curtiss, S. (1977). Genie: A Psychological Study of a Modern-day “Wild Child.” New York: Academic
Press.

Engelien, C. P, Candia, V., and Elbert, T. (2001), 930, 300-314.

Geschwind, N., and Galaburda, A. (1987). Cerebral Lateraization: Biological Mechanisms, Associations,
and Pathology. Cambridge, Mass.: MIT Press.

Gitterman, ML.R. (1999). The Critical Period : Some Thoughts on Grimshaw, et al. (1998). Brain and Lan-
guage. 66, 377-381.

Goodglass, H. (1993). Understanding Aphasia. (Foundations of Neuropsychology Series.) New York: Aca-
demic Press.

Grimshaw, G.M., Adelstein, A., Bryden, M.P., and MacKinnon, G.E. (1998). First Language Acquisition in
Adolescence; Evidence for a Critical Period for Verbal Language Development. Brain and Lan-
guage. 63, 237-255. New York: Academic Press.

Grossbach, M., Kuck, H., Bangert, M., and Altenmuller, B. (2001). Cortical Representations of Temporal
Structures in Music. Annals of New York Academy of Sciences, 930, 418-419.

Hebert, S, Racette, A., Gag, L. and Peretz, 1. (2003). Revisiting the Dissociation between Singing and
Speaking in Expressive Aphasia. Brain, 126, 1838-1850.

Iwata, M. CaHIF) (2001). [Mi& %] [Brain & Music] 274 # VL ¥ 2 —#h

Johnson, J.S., and Newport, E.L. (1989). Critical Period Effects in Second Language Learning: the Influ-
ences of Maturational State on the Acquisition of English as a Second Language. Cognitive Psy-
chology, 21 60-99.

Jojnson, J.S. (1992). Critical Period Effects in Second Language Acquisition: The Effect of Written ver-
sus Auditory Materials on the Assessment of Grammatical Competence. Language Learning, 42,
No. 2, 217-248.

Johnstrude, I, Penhune, V.B, and Zatorre, R.J. (2000). Functional Specificity in the Right Human Audi-
tory Cortex for Perceiving Pitch Direction. Brain, 123, 155-163.

Katoh, M. (JIEEHET) (1995). Recent Research on the Functions of the Right Hemisphere in Language
Use. Studies of English and American Literature., 30. Tokyo: Japan Women’s University.

. (2001). SEEZE LS [Linguistic Development and the Critical Period] Bulletin of the
Faculty of Humanities, Vol.51, 41-68.
. (2003). MoMITEAL & SEEMLEL. [Cerebral Lateralization and the Linguistic Processing]
Studies of English and American Literature, Vol. 38, 67-86.
. (2004). K& SiEDF#AE [Aspects of the Theory of the Brain and Language], #1Li4L [Sei-
zanshal.
. (2004). AEHERFHAGR S - SRk & W ROBIGENIC BT 5 HE % 5 & BRI

Kim, K.H., Relkin, S., Norman, R., Kyoung-Min, L., Hirsch, J. (1997). Distinct Cortical Areas Associated
with Native and Second Languages, Nature, 388, 171-174.

Langheim, F. J. P,, Callicott, J. H, Mattay, V. S., Duyn, ]J. H,, and Weinberger, R. Cortical Systems Asso-
ciated with Covert Musical Rehearsal. (2002). Neuroimage, 16, 901-908.

Lassonde, M., Bryden, M.P., and Meners, P. (1990) The Corpus Callosum and Cerebral Speech Lateral-
ization. Brain and Language, 38, 195-206.

48



FAE FhE

Lenneberg, E.H., (1967). Biological Foundations of Language. John Wiley & Sons, Inc.

Liegeois-Chauvel, C., Peretz, I, Barbar, M., Laguitton, V., and Chauvel, P. (1998), Brain, 121, 1853-1867.

Masataka , N. (EF{E5). (2001) [T b LIEEASEZTHILZ— AT T4 — 0 b EROMR~—]
[Children learn language through bodily actions] Hr e/

Maess, B., Koelsch, S., Gunter, T.C., and Friederici, A. (2001). Musical Syntax is Processed in Broca's
Area: an MEG study. Nature Nuroscience, 4, No. 5, 540-545.

Munte, F.C., Altenmuller, E, and Jancke, L. (2002). The Musician’s Brain as a Model of Neuroplasticity.
Nature Reviews, 3, 473-474.

Nakada, T. (HHJJ) (2002). [H>F#2] [The Brain formula+ o ] 7 EEH)E.

Nakada, T., Fujii, Y., Suzuki, k., and Kwee I. L. (1998). ‘Musical Brain’ revealed by high-field (3 Telsa)
functional MRI. Neuroreport, 9, 3853-3856.

Newport, E.L. (1990). Maturational Constraints on LanguagelLearning. Cognitive Science, 14, 11-28.

Oascual-Leone, (2001). A. The Brain That Plays Music and Is Changed by It. Annals of New york Acad-
emy of Sciences, 930, 315-329.

Oldfield, R.C. (1971). The Assessment and Analysis of Handedness: The Edinburgh Inventory. Neuro-
psychologia, 9, 97-113.

Olson, L.L.and Samuels, S.J. (1973). The Relationship between Age and Accuracy of Foreign Language
Pronunciation. The Journal of Educational Research, 66, 263-268.

Oyama, S. (1976). A Sensitive Period for the Acquisition of a Nonnative Phonological System. Journal of
Psychological Research, 5, 261-283.

Penfield, W., and Roberts, L. (1959). Speech and Brain Mechanisms. Princeton: MA, Princeton Univ.
Press.

Peretz, 1. Brain Specialization for Music: New Evidence from Congenital Amusia. Annals of New York
Academy of Sciences, 930, 153-165.

Posner, M., and Raichle, M. (1994). Images of Mind. New York: Scientific American Library. [[/I¥% #}
5] AT - IMBEHET - SIRERAR G B A4 = 0 2%, 19974F]

Rauschecker, J. P. (2001). Cortical Plasticity and Music. Annals of New York Academy of Sciences,
(2001). 930, 330-336.

Raven, J.C, Court, J.H., Raven, J. (1979). Manual for Raven’s Colored Progressive Matrices and Vocabu-
larly Scale. London: HK. Lewis & Co. Ltd. (1956: 15 ed.).

Riecker, A., Ackermann, H., Wildgruber, D., Dogil, G., and Grodd, W. (2000). Opposite Hemispheric Lat-
eralization Effects during Speaking and Singing at Motor Cortex, Insula and Cerebellum. Neuro-
Report 11, No. 9, 1997

Rumelhart, D., and McClelland, J.L. (1986). On Learning the Past Tense of English Verbs. In Rumelhart,
D., McClelland, J.L. Parallel Distributed Processing: Explorations in the Misconstructure of Cogni-
tion, 2, 216-271.

Saffran, J., Loman, M., and Robertson, R. (2001) Infant Long-Term Memory for Music. Annals of New
York Acadmy of Sciences, 930, 397-400.

Sandberg, EH. (1999). Cognitive Constranits on the Development of Hierarchical Spatial Organization
Skills. Cognitive Development, 14, 597-619.

Sawaguchi, T. (EI0#Z) (1989). [HIVED iR & EL—RA DLW A e Hi—] Wt

Schlaug, G. (2001). The Brain of Musicians: A Model for Functional and Structural Adaptation. Annals
of New York Academy of Sciences. 930, 281-299.

Schneider, P., Scherg, M., Dosch, G., Spencht, H. J., Gutschalk, A. (2002). Morphology of Heschl's Gyrus

49



Reflects Enhanced Activation in the Auditory Cortex of Musicians. Nature Neuroscience, 5, No. 7,
688-694.

Sergent, J., Zuck, E., Terriah, S., MacDonald, B. (1992). Distributed Neural Network Underlying Musical
Sight-Reading and Keyboard Performance. Science, 257, 106-109.

Snow, C.E., Hoefnagel-Hohle, M. (1977). Age Differences in the Pronunciation of Foreign Sounds. Lan-
guage and Speech, 20, Part 4, 357-365.

Snow, C.E., Hoefnagel-Hohle, M. (1978). The Critical Period for Language Acquisition: Evidence from
Second Language Learning. Child Development. 49, 1114-1128.

Spitzer, M. (1996). Geist im Netz. Heidelberg/ Berlin/Oxford: Spektrum Akademischer Verlag

Taga, G., Konishi, Y., Maki, A., Tachibana, T., Fujisawa, M., Koizumi, H. (2000). Spontaneous Oscillation
of Oxy- and Deoxy- Hemoglobin Changes with a Phase Difference throughout the Occipital Cortex
of Newborn Infants Observed Using Non-invasive Optical Topography. Neuroscience Letters, 282,
101-104.

Tervaniemi, M., Medvedev, S.V., Alho, K., Pakhomov, S.V., Roudas, M.S., Zuijen, T.L., and Naatanen, R.
(2000). Lateralized Automatic Auditory Processing of Phonetic versus Musical Information: A PET
Study. Human Brain Mapping, 10, 74-79.

Tervaniemi, M., Kujala, A., Alho, K., Virtanen, J., Ilmoniemi, R.J., and Naatanen, R. (1999). Functional
Specialization of the Human Auditory Cortex in Processing Phonetic and Musical Sounds; A Mag-
netoencephalographic (MEG) Study. Neurolmage, 9, 330-336.

Tervaniemi, M. (2001). Musical Sound Processing in the Human Brain. Annals of New York Academy of
Sciences, 930, 259-272.

Trehub, S. (2001). Musical Predispositions in Infancy. Annals of New York Academy of Sciences., 930,
1-16.

Vargha-Khadem, F., O'Gorman, A.M., and Watters, G,V. (1985). Aphasia and Handedness in relation to
Hemispheric Side, Age at Injury and Severity of Cerebral Lesion during Childhood. Brain, 108,
677-696.

Yoro, T. (Z&#da]). (1989). Yuinohron [MERKEE © Theory of Monism on the Human Brain] # t#t.

JBRED

AT A AR R E R BRE AR LR (200048 4 H~20044F 3 L) 2B WT, E®
FlIEZIREO T, P LA (2004423 ) o0 D5IHEzELbDTH b,

50



