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Abstract

Considerations on Brain Sciences’ Contribution to Educational Practices

Tadahiko ABIKO

This article is written to find the role of brain sciences in educational practices both in and out of school. Recently
there have been a lot of research results of brain sciences in these five years, though educational researchers and
practitioners are suspicious of them. Therefore, we need to consider on how the brain research could be useful to
educational practices.

Some Japanese brain scientists and educational researchers think there should be needed a sort of bridge
between brain sciences and educational research. Brain scientists have complained of their research results because
educational researchers have rarely shown their interests on them, while educatioqal researchers havé told them
their results have not been so useful or helpful because practitioners in education have already used the results
unconsciously with their experiences in practices. However, many of the brain scientists think they have to do their
experiments with educational reseafchers in Japan, for they needs their good reputations among educational world in
" terms of the big amount of money from the government.

In my opinion, their research results must be very useful and available to the Japanese educational researchers
and practitioners, unless they are used on commercial base. Some brain scientists are very much interested in their
reputation in the commercial world; which make the educationists unfriendly to them.

I would like to propose the way to cooperate with each other between brain scientists and educational
researchers through exchanging and comparing their information. We need a list of research results: compared with
brain sciences and educational research. The practitioners in education are eager to use research results of brain
scientists who have been still careful and prudent in direct connection with educational practitioners. However,
recently brain scientists have become more active to talk about education and educational practices, while .educational

researchers have been still reluctant to discuss with brain seientists in Japan. We have to change our attitude toward

brain sciences.

10



BRAAEAEERFENAHLE £155 2005F3 A

BRHEIBLE A S R 2 ) % 25 A%

% Z B

(B x)

F LI —RIEER LT

1 EEEMES,» LR [8F] #i2
(1) #HELEB L OMERR
(2) THLER - BELREL VI NBRENER
(3) BEy - FEL - ABHHE L LT [#REF] 0ER

2 MEEmBarc Rl [5EE] #e
(1) LEFERL [3E] B —CT0ERIRF—
(2) Btz [3E] BE—F0ERLRE—
1) HE#EIA 5 network B - web B~
2) BIEERH» 6 &m, £LTC [BEro2F] &
3) LE=HTE A ERIIC L BRM-OT ORE

3 WBEFEMNBErORAAIF2TLAR
(1) BB E =6 B2 AHE
(2) BEENEI» O RIFREEER

(3) BESEMEE,LBh ) F 17 L0%EHEE  SICTA 6 SINCT

Bhhii—RELRE—

11



BRFNESPSRH) £ 27 4HR (%7)

14U ODIC—TalBER & BT —

BREREDREIOTE L, & TR, B X Plienyze T, MrESTIThr5IE
ABHEFEMPRESN, TOFEIRVIIERLS, HATIE , 1970 ${Ud€ﬂmif_ﬁi$7b% Tit
RENIE, FRLCMABTH > LHENEN—BOEETY, BWOBE & KO X %450
DRTARLAEZLILEY, SBOEEERLBOBLERLAY, LEBEL IR, 2 YHERL T
LoD NHEBOHHIZIE, BEOAREHERLBOE EENZIEIETHo7, 7277, BEITL
%wﬁéﬁA@®@ﬁﬁ%m¢ttét,%W%%%E%mﬁ~;A%twoﬁﬁw#u%%&bﬁ
%ﬁﬁ%éwu%@%ﬁ%%%@@%u%ofwéﬁ,%LT%#%@A@@&%iﬁﬁE@ii&
VDI B0NE, BEMIEBIEL ) EEHLE,

ﬁ&u,bo&ﬁLw%&uih,%@@é%s7uu§77mu@teié:tﬁfééiau
&h,S7u@prTﬁM@WﬁM%ﬁuahaﬁiﬁtAﬁ<E,*w%yﬁ@%Lf,Emi
5u%®@§%ﬁﬁé&tnmﬁLtbwaé#awiFﬁﬁAJ@ﬁ%ﬁk@uﬁAfwéom
7, w8 LR TIRESEE B4 OROBET & OHEBGEO R, KB & AN 70 &, B & R RS
LD &R & DHERROREH, BEENFEORMOBEY, BE = % AR 1 ) i EDFEERCLEED
FREAZ: BN ED b h T

L, BEICHERET AN E LB L, FRBLALHUS7bDIEEVWEE ST,
ME—-RELRL, BEL L7220, RIZBW 2 Z208EE50 ERDBHSEATETEY,
%i%ﬂ?mﬁﬁfité&%ﬁ#%ﬁ%ﬂfwé”o@ﬁ,~&%&ﬁﬁt®%%fu,Txuw
7 Howard Gardner #d% (»—/3— F k%) o [£E5HE: al A%, BEREMLFEORES 42

T,@%%&%%mﬁbm%gé@%ﬁ&ﬁﬁ@ﬂ%%ﬁmLTﬁbhét@%i%%@Lf,%
@@iﬁ@ﬁ%@ﬁﬁtké&%@%%ifwé“ﬁﬁxF%umwféﬁu#lﬁA%% Brain-
based Curriculum Devélopment| & V25 &4 4 Lt 7-e w37, Lal, 20EBOKEELF+
TIZEF>THBEIZV I B VRIZIZH 5,

EKTM,M%@k&ﬁ(%tki)ﬁ,ﬁ&géﬁﬁﬁgmkvwﬁ,%Amﬁ%wﬁﬁ®&%
K&zczt%%Lf,%@ﬁ%%&ﬁb&%%%waaﬁ,%E%@i%uﬁ%%#&ﬁ#dﬁ
TLYHS»TIERWY, 2L}, ANEH OB RS ED LN TE ), BOBZEE (s
k#)#E%ﬁ%uowrwmﬁﬁééﬁwﬁﬁ#%%“fwé”ﬂ#,mﬁﬁ%ﬁﬁ(ﬁﬁk%
ERKRE) RSB OMESZEHEL TV LY,

L#L,bn%uw7h$Mﬂf%mﬁﬁ%®?§ HEFBRIEILAE IO L) 2lEsEn
RECTOMEREIE, 530 SEVBELE IR S AL, HELOEBFED L VCIIERLOESEEE. -
if@@ﬂ%%ﬂﬁt&i#@ﬂ(# iFDE$%ﬁF®§%ﬁ%P%¢%fb’émﬂimﬁ%
REVELERLBED TV AINRELY, 8E#E T, TABERL O, FTERERHESH LW
AR — v EEE &tbﬁ##é%Uﬂu ULALIMELITFZODEV) BANSZERG TS B,

12



FE#HFMBREPLRAA ) ¥ 27 LBE (Z£EF)

LaL, TOPTHEZLHPMBEIR (FEKRE) 2E0MuBELEb s THbo TV E, E#id,
1970 EROBERZEORRIZEY, BRUOEET, KEEBEZHLZABBIZOWT, BEORT
[£] DEO0FEHER (12 FLL, DFL, ) CEBHMIZ TEL] #MATELTA
22V (R1BM) Lk, COFEOWEICH LTI, MEse LTEEST 19906/ 2 TEEIC
IBN T I aho7oh, 1984 ~5FEDT A ) AFHERIZ, N—/3\— FREDO.LBEEPRHBFED 7+
ZLPEFEoTVEDZRT, LEEPREBFELEOTIONTHESRTVAZ LMo/, Lo L,
FNHH. Gardner i 5 TH o =D EEHF DOV DI HERTH 5,

CERXE, TEEFL AR OO TV R WEREORBENEIREFIRIC, TRTLEEDBZ 5,
FE&bD [BROPLOBITIC L 5 HEEM  Shifting Interest-Center Theory| % b & 12, Eifl=
DHRZEN AN 27 LAEOTREELZRBVICHLTALIEE ), MLAEANKEL
Dif, BERTRERLLEIEVEER B,

F1E NEFEE=R» SR [HE] #is

(1) #B %8 £ OHERF
B, CEHSEED [RHELEE] 7OV 24 b - - F—0/NRETEL (B 3 ERFER)
i, o7V PTE) [HE] LI bDERIERIZESZTVAR LI THB, PIREIT
(B EBE] L) ABE MO TATIRLAE S, FALERL O EOHKANERT 200 E
BCahhobEY) Y, ZOBE, MREE, BIFINROBEED O IERE ST 2 M
—DBETHY), COMEOBMFFERICRL Y & LAvI ECEAMOLEGEHN L8213, T
HIZHDIENTELRVEERT A, £LTIERI, [HEF] 100 TLFEEICECKREEL 2,
ANEOEENEI S 2 5 BES & ORBMPERIET~T [#E] L85, Thid, HEZTE, »
STHREEN [HF) & (B #50C, MERERY - HEGTH L0, #5811 [EEX
- EEHE] hbOE LA L EREBINTH D, )

MREDEFTIE, THEF] X [FB) LIILALERKEI IS, BEFOLIRBETELZ LD
LY ADESI B UL, B b BAUE, BRI THS 4, BELHTH S5 45, Sir s Rl
BEATA 5T B S L SRBEAR VA S THS S, Hehi, MMERZAEES [EE] +°

1
EETVA B8 1T8) | B - 5%
i EEH

EaTwl | 2<CELL | AETEH | KilER

BETE | (0 5KH)

9 F | ERITE | HRER

& C | BIETA

¥ E&E x 5 |E L | EZFETSH | FERER?

(F) |BEHNEZ  [£0EL] [AMTHHI L] BEHE, 1970F) L1,
KREIDOMIZEE O,

13



BEFBEA» ORI %25 LEE (RE)

é%bﬁfd&woﬁuiéﬁ,%Kié#,&ﬁtié#,ﬁui%#,%&Kiéﬁ%ﬁ&ttf,
:h%@%%ﬂﬁ&deﬂﬁ%%ﬁéﬁﬁ%&uFbjﬁ%%bwu&wo:mﬁﬁ#%%ét
BREHEZE [BE] LvIL0b (28] ELoi o hh—BRASHAL bEL LS.
:@%ﬁﬁ@~@?ﬁ@¢éttéu,&@Tu%uhFiﬁjtfﬁﬁjuﬁikzﬁﬁﬁéi
i&uufﬁmﬁ-%@%-ﬁﬁ%J&ﬂﬁ%ﬁd,%ﬂ&hu%léhtwéoiaéﬁﬁaﬂﬁ
?M&(,AI%&M%T%O,~%@%ﬂ%%ﬁLT%i%héﬂﬁfééoLtﬁotlﬁ%
K%&éh%émjkF%E%Kﬁ?éh%%@itu%%#u%ﬁi&of<éo%t%%&éw
u,%&éﬂ%%@uﬁﬁAtiofE&of;w@uﬂLf,ﬁﬁéh%é@&f&f@ku%ﬁ
?%Héhté@tLTﬁt?&Hﬂ@&%&wo%5T&<T%iw%%§%6ﬁ,ﬁﬁmﬁ%ﬁ
EoTVTI, 2E€EHNIIKZT-OH E%ﬁ&woit,%&éhé%@@ﬁ%%ﬂ%iL<
&w§®%§ﬂﬂ%ﬁﬁ%wﬁﬁﬁéné%@uﬁé%u%iLwéwﬁwum%h5t§iiao
:@iiu,Mﬂ%fuFH%Jﬁib%%@tLT@ﬂﬁ@ME%%%tTﬁﬁﬁééo

(2) FEERR - BELREBECSVCOUBENES

L#L,km&:&&,&%tLT@tbuéh%%tk%Km%é%&@%tﬁwk§iiiﬁ,
iffi@l%ﬁ%k@u%i%htwékmaﬁfééo:nu;b,%E%urﬁﬁj%%wg
némﬁééo%<@T%%%@iﬁt,6LA@ﬁtthf$n%%tkét,ﬁtAEF?%
REAZ Lo TVt olt, TNIFEKRELTL - EEEIEITONLDo72THA S, ZDEIRT,
F%%J%ﬁﬁk%wtmﬁ:&ifﬁﬁj%éﬂ%KL,%hﬂi%%k-%ﬁé%ﬁk%&é@
Wb, MEM] BolohatbErL5,
%:f,if,Aﬁu%aémrigjawié@%ﬁ%uLTberﬁﬁjﬁﬂﬁuaétw
5:&%+ﬁ%ﬁ¢%%§ﬁ%%otﬁ,%ﬂi%uuf%@idﬁﬁﬁ&wL%ﬁﬁﬁéb,ﬁf
L%f%iLwJtw?iiﬁﬁﬁmﬁﬁuﬁb&wkéofiwo:@ﬁ%%%i%t%,E(T
%Lwﬁ%,igﬁ%%%#,%%&wLiﬁﬁ%%%#&wéﬁ%ﬁ%fmf<50%E@%%ﬁ
kéwmﬁ,%h&6%%%@@ﬁﬁkéw@#kwiﬁ%féét6%260Mﬂiuiﬁ%ﬁ&
:tu%b&Wﬁ,E%6#Tw&<,E%%t%?%ékuéofwémo%hﬁé&%#of
wﬁﬁﬁtﬁaému,Ewuﬁﬁbéikwéié&%ﬁfd&<,ﬁﬁ%%%ﬁ%ﬁ%%%mg
%mbék&éu,ﬁ%%i%ﬁ%ﬁ%%gt%géii%,&wiltfééoé%éA,&f%
K%uowt%ﬁ#ﬁﬁfékwi:&wébi&wﬁ,%ﬁ%%gwﬁﬁ%ﬁﬁﬁ%%h@ifﬁ
@%ﬁ?ﬁn~¢5&8uih,ﬁﬁ%%%ﬂt@&%%%ﬁ%:tﬁ&%,&wictfééo%
@,EE%%EWQO&éﬁmﬁEﬁ@,Eﬂiwaﬁﬁ,%2@%%K;5$»%>@&%&Et
wi%@ﬁ;ofé,ﬁ%@&%ﬁﬁ%féothfé:tﬁﬁﬁfééo:h%woéﬁ%%f#
%Ju:&&éﬁkﬁofw<6Fﬁﬁj%@%#H%Lféﬁ@&%ﬁﬁ@é:&%%%¢&§?
HrHM, :

14



BEEZMEB s R ) 3225 488 (RE)

Fro, [FE] LE-oTHHEAZISTIHD e TRl TNETH B, LEERTIE, 10ED
Jﬂﬁﬁﬂ”ﬁ“ﬂ*%ﬁtf%fﬁ EBRELEDHTEDNL TV [FRI VFETL2HTSH
, BEENIZEED [ZE8 ] OA WX LPRRORTTELL T DO THE, ABIETZFRL T

\_,

BHO [FE8] BNz 0, BELHEOEZZHA TV FPEELCLH-oT0d, X511, X
EOFEFIZL-T, [FB] &b [ZE] OFHFELTH-/2h, TORFTHo720T5DTH
b Bz, EEOTYE, ZWonE, EBOSEH, WEEENSE L G [ETNEE] HEMI
BT LT, HEMEWLTEH, BENLTE, &9 - LE08H % &3 [HENEE] PERI
BCLERAL ) COLILTERRIEVSRIILETH S,

B

(3) BBy - ETE - HBHHB L LTO [#BHE] 0ER

(28| 0Lz ® [HE] PRITA, EWIT-FREETHI, 70 [FH] 121383 &%
Hh, LAV [FB] 3 Thehvt ) [ER - HENY - Mk ] L8E LTI [4
Kl EWAETATHE, R2LT, BWHAFEMCE [FREE] IR42L0L07759 0,

b LMEED [EF L&) LIl 2 RIEIHR L2V EVIDTHIUE, [SREEFE] Lol
BEE e ) KREL %mu&%o%@%%fufﬁmjkwv%mumwﬁé&tffﬁﬁj%t%i
LIREKORFIE, Lhlhr [FHEE] OFIZA-TS o 1275, BORD [EEMA Y F2 5 4|
m%iﬁ@f%ﬁjuﬁwmflﬁu#l7A% | ICEBGRILSLEEE R LV,

[ZEREE | PREHFORR LB (DI, MEvoTHFET [HEHE] & [H11).525 4]
ETHbB, [BEFE] 20T, EEDPofgEE - BEWME LT, [ZE] = [EF], [HE]
2 GEF] Lo, FRICHROLEREY O AIEELL TEOERRKECHEOELEH L 1%
WAEAD, TAVNTIREATHE Y, 1275, TNERBRY T, £ETHLEIAH, BERK
BEo EOBZEREOTHUNTIE, LHLVWI ERE L, FEAENRINT TOERER - &
ERRY e b 0 DB b o Twd, BEOEE, Gardner#iz [ EMEEHER] L A5ED A Y
T, DENBEOHEF*F > TEFLTHOEBOME*ETL LI DL, LS %

E

BT, BHEOELLFEL] wé“%ﬂ”“Z7%»z%*€i EFELTELOT, &I
LwsidBbiv, 250, LBEMLELANLVTY, Lee Cronbach 124 0, [@HEMLEZEE (RS
(ATD ] LT, TTIENDREN L EN TV EVI I ELDTH ALY,

LA, [FBEEF] CREEFEI2ETIUE, [HYF25L] 2592 ED, EVAESGT
Hb, FNIHEL, HPHERKIZHN ) F 25 LIZM0T2 [FHOEE] v TELIOTIIL W

\

», ELTHEBFEE AT, EEEE0 [F7] o [EEFICY] T2 [H)F254] @

FEDBEYRTWE, BT, [BE] DL 2 EETHLZLEELITVWADNDT, KIZFDHA
IOV TRETHLY,

15



BHENEEPORIA) X257 LR (XE)

E2E NEFMNESA,SBRS [RE]| #iS

(1) DBEFNE [%E] BE5—20OBRLRA—

[FZ] 2oV TiE, &3k, LEEOFHTEAZREN, HEICHLTRELEEY 52 Tal,
FO—27%%, [HE] 3%d, THE] »%h, LviEHRThHL, JOMBIL, £EMNESFEEL
DH, BENEZVEELZOD, LVIERELEL D, 0L, BEFLFEOBES
EBE, EEIEATFHLLOTL, WCHBEBLTOREIRZ Y, VI [FELEH 0EZA
A. Gesell DFi % HLIZER # Ho 7045, 60FERUBIE, BAICESET CRENLBE T E+~3
72, EDERHN] S Bruner 5l L o THFAEN, LA L, FORTOERBEIALLBUTFLED
DEHEZERTLEZIDNES L, S0EMBEDSIZITIICHEI S L S. Vygotsky O [FED R IFHE
HIE] mADOLOTRESNT, bTFPIF2ELTRNIMUDPEL BP0 FHE % 2013
migﬁ#m&éﬂ5;7k&0tomﬂ%ﬁLTéﬁﬁ,&ﬂ WKHhTPICFEALLEFTIZLL ST
(] PEINDLEDEZFBBOONIOTH B, LhL, TOBE, [HOEMIckALz] £
bRBWADENTZITDLODEFD SV, ESRTWD, FENTETE L%,

T, REDEELEETIE, ChETEEMICARNDSH o 7). Plaget DR EERH T S A,
FET VxR EDBH LT, BEIEBOHICTIERL, BEOIICHELEVCGED, &5 WET
EORNOL LV OECLEDHFFHTEL, SHLIHENCHFEOEEILL > T, 205EBRMIIE
2BDT, BAOBEILIZEHOBRR S H 20120 0) #HRZLINLEDMAIPVEFLESLTY
o THUZEY, LEFEOSHTH [REEKE] L) b0%BohvREIEE -7,

BEE, LEENIOE, [BE] CEEP e s ulldrbBREBos L9tk o
WBY, O [FE] DEHLRFIID20TE, REENLMERENSRENL LI I%Y, LTFL
YLOBEEEREORAZTTHALL) L LavEA S 27, EBIZCNE TOLESEE, HL
VEBAHS LHVEREEELT, TRTHLOVESICH > THRTIE o7 [BEN— it
2TBHEVIBLTINLTEL, KK, CAREHDL, FRTIRTOILEZEHBELEND LW &
V%, BREERZLIDTHLETHEV, T LA, FOEHIZLEDHD—EFIZELT H T T,
TOEFDADLDO LML T [HCRE] §REVDLDTH D, Fl2 L, DHEENT TS
J. Plaget DFIC L o THHAT 2 EE V) 2 &k, thohrbHELZVWLINDEEL, OFHOTRLT 2
A EEIZ] Plaget DRATHBELES ) L4l LFBRTHTERBEPMBIZSNL Y, L L,
FLRLBEOFHETIE, T0L5% BEO—L] #T25HPOHAIE-TNE, AN LESE
DB ERGMEEN—DTHS I, |

b=, IhFTOLEENL [35E] #a1, tﬂ%ﬁtktfiﬁﬁj  [BFE] 0%
BIZEDCbDTH o7, LA L, FRTIIEIBCE 4 OB RS EE Law<hﬁ%ﬁ%c
vk, BMIIBRNVT2LILHE LS00, ZOHBELERLVEIEDP) THE, 0L %
BIZ, LEENL [35E] BRC3RRF S22 L2 EH T2 LTSS,

16



HFNBEI»PLR-H) 25 LEE (£E)

(2) BiRENG [RE] B2 —Z0ES LBF— .

IR LT, BEENL [5E] o, 2L 0EBNEEREE Lo Twh, [BE] I2onT
DR R ZRIZ, ERTAZMEERATOA Y, JNE TORMBEMEIL, HEEEL ~
NIy O ELERFENERT, FICHERFELHFEN, WHITHEEBREN 27 = X L0 HEH
KEEFHETON TV, BIZE, TRE] LI BRERR, WomEdlaL XLTizsnsy s
AAZZXLTERELTHDEDD, VIR THL, HIZLY, BOEIOBHT, L0k ket
AECERFNE Y DRI L T, BROME S &8 BRI L OB RE Sy, B
SN LTBPDThoTETWSE, ThH [FE] RlBE |4 EIHT HISERHE - {58
FEE -QWETHETKOIIEYD,

EIAY, BERMLG, EEHTiBor [%E) CHELAHEREIAIANLEE W) B Epys
FRINEVSCHELMERRVFEN TV A EEEL RV, 0 [RiE] OBREIZOWTIE, 1970
FRIZBHENEY, RECOEPL20HE TOHMT, AMEEORENSENF=ZDOBK % H-o,
EVIBERzE 7 7 TRDLI (R1BH), Jhid, KILLBMANE LTHRAETHHEEVT
Ehwv, EEbhTns 9,

1) BREI 5 web B - network BN 1 LA L, BHSEOREEZBEIX T, £EICh: HRERRK
DHEEETDHNILEMALL I L LTVDE, N—— FAED.LEEEK Fischer g2, %n
LEENLERPTHTEORERICH LT, [%:E8 Developmental Web] &9 4 D% igME L,
BERETRREOOTED 4y b7 -780 [RE] MEFRELTVE, T04v M7 — 7 XkoH
SMOBIHIE LTV 22, $7: Fischer S LML KL, ZOREFTHLTVETAY #E
MEFERFERO ] Giedd 788 b REIIE 2 DTV A M L WIIEED—ATH 52,

2) BERDP SEERN, TLT [BEIPDLE] BN Mh, BETO [EE] Mifd, &%
CEADRELODO MEELHE] 7020 b - =TI Lo TELWEE o000 TH B 52
INETOREE L THROTHEHIREORRN— DL, EERFODLERKEHEIZIZ LD [USHE
E| BREORREZOBHATHL, Thilkd e, JLBHMOERl s BOBICRON IS8 E 4 &
5, 2y BBIHRONECRY, 3y ABICBUENRDL LV IDTHD, ZOHEDOL DAL Dh
BN, [UFHEE| BRLBETTONRTVEY, Z0L 12, RELBREBHOL IR ~vsO - L
NUDLDEESIZ, FRMELANLD [5:E] OEEHZRAZLELEEICEETH ), S5O
REERPHFIND,

O JUFBEBRR] X20T, EFRROLIIREFEMIEL D, AHOFELIE, TTICBEY
CBOT—ENBEOREERL TS, TOHMIE, bbsA [ECHAGN] T [EWENLHEE
Bl Z2RoTVBEVIFIISD, 17 BLVI DR FILFBREHOEETH 295, Zhr—EHK
SHIHTHBE LTHRICET AL I Ih 2 L, KBEFEES I A+5E807, RETOMSEHA
PREALFEARDELE T2, MOEN & 3BT 54 EOBMAT 7 B CABIGE SIS £ 1T E 2
3yRBILERBFEEFFOREEZbo TZFUHFE2L LAY, BHENH EEHNLECH

17



BEHFMEIrb RN 325 LR (£E)

BEPHEMVEAMSINDIDLELEL OND, COREDHFITIE, BRSO R HEEE %
KRR, 2O0RBBMICBZLVIBRELHET2 LI CEDNL, ABORIZ, HEE
%i?ﬁ@%%ﬁﬁ%&ﬁ%ﬁ%%%f%tbu,%bwmﬁﬂﬁtiofﬁwuﬁmfééiiﬁ
BoTWADTIIRVIEA G,

COHRIE, AMOBASZFS ZOEERDS (2L LTI BVTWAILERLTEY, T8
EOLRESEPRICHLDOTREVIEFRLTVS, LA L, SEHEEE, LETH [H1E]
ConT, HIEESHDOHHMAFECHOBENCHTVEILAEHLTEY, LTEKE
[&EIPBOTRIOTREVI E LR TR Y, E51 [RMEA LN, 2L TR
LEEN] EEZTELY, BICBITS [R5t L) oid, £ [2KNEATSMEE2 EATH
BB TR Tw 2 RKEATET, LIt ENTEL, EHO L] B RBELICL2HEH
BEDHD, EROLEEILLTELDLDT, 20 [H1] %8RI [HE - 88 PROBRTH
BHISTbRB bDEE>T L SO DHEHNT BAERSD = & 550D,

3) DE=SEMNLHEEERICL 3RS TORME  BHFIC L 2EEENLRRE L LD, LE
FWn (52| OBRBLTEOLILESHLLETHS I, LL, TATIHLESS [RE] 2o
WTIHT b B 2 FE 2 RI-E 200725 ) o BEETE, [WE=£81] 23BErR0ZF L
WERBDNDLA, LEEPLDHRBH TR DL Lo, L [RELHESE] 3k 77
LA %BHDTREVD. BPILZOLEES S, Lo L, Bl E [#HEms] RS [Em% - HE]
DRI, BHEOURTHESITIRI LV THAI), OB T SIOLEESHE L OBICT >
THEOREZ R EQAERLLVOTRE VY, T, LBEEL, 20555501 EbbRAIEE
HHVNEVIFELELTH D)o MBEEL N, LELAL, HELNVORTHIFLETH
Bo LEIHRIE, HALGPIIEBENBRLOBRZ500THY, [5aZ] MR TOEMEE % B
LoD, BMFEORRTZITEDTERRN T AVLEN D L,

238 NEFWES,SBEAHU XS AR

(1) BRSRES D 5 B 7= ARHE 4

BEREATR LRSS ABOEIE, 5670 THMRHT 2 ET 5, BERNOEH L 5
B, NBEZO0FE RG> THEINTL B0 D, —oi, KMOFHELIHEY - 55 E
LOBOFETHY, b —2RFRERALOFETH L, FlAIE, HEIL [—ATH0] En)
S#L [RETHRV] EVIRBLOFBETH), %ER (22 v] v KL [tk
W] EWIRBLEOFETHE, CORFODEEL S, [£FTV2V] LvSE - EEEOE 2
HARBEN L b DL DT, HETROBSTHAH, FEEDHELT BMOZ >0EBHOWS LKET
RRZLWIZIETHL, 230, HREIZ [HF] 203 [EB] FERHLONIEFTHY,
ZORFRUEMATEDNELE VI ZETHE, LEL, 29ThoTh, “O-S0OFEM,
BB Lo THRETER30ME VAL, RLTEITHAVI EAERATEL TV,

18



BHEHRIPSRH)F 27 0BR (XF)

6, BERARE, "EET0a" REL, [ FL] “RETW L KEEE, [9F< ] &
UKFJ(J“E%T@<"%%&@EOEﬁ%L,%ﬂ%ﬁ%h%ﬂf%%%%%Jﬂk%ﬂ%%J
[FTRER] DZ20HEMERICL o THLNTVEEF(, COLIIZLEHEABOLEY, B
DEEDOM—BNHBA LD DIILE LD >0 T, HEFHL, FELCELSEON, L2
DHOFREERY [HE] THELHMFSE L TEEL VDL SN ELEETH -7,

EEZE, COFETAPPRYZVER G, TR LADOA [ELL] “E£527, Lvw) BEHLR
(18] OBFTHH®, TOBEEY - GHENHRSARBEOLOLLTHEIE, FLTIAN
[BE] 1L o TEOTEEL RS CHO L2 BAL D 0D ThHD, BEISH (L £
TS EVIBFIIEDTELTWONE L v, FE0HBIEEE LT M8LEk] 2 4bh
T, [EfME] oMb Tuhy, LT, 3% [KRFEE] 7EY L
HIBEEEH TIThTWwaB EE R,

SHIIR LT, i, BOGZHERE, ABIIHELLL 0L LTETA TS, LE@ET2Y,
FORELTLORERIIMA TV L WOT, ZOZ00FE2 E)EBTL00H 60 Tidh vt
Mﬁ%ﬁuﬁ@&ﬁg%%ofwéttgﬁaé,§$%Ku%wé®&LT@ﬁE%%ofiin
TLBDEE V), EFEIORAIZ, EBEM - HEE4IEEAT IR TCnbbnEd2ETH
Byseedbil, BE42RLOOHHAMNTH B,

CDENIT, BREFIZL T, 2 [l 20 RAANBERENES 500, 3L 4—FMIC
HRTIR 2V BOROITHIGELRNLBEE EA TV SICHOBMEB S22 1034 WIHEEYS b,
ETNLRNIZBANTH LD, RPMENE L, EELBREREZ AT TETEDILENH L, £,
ZOZANUANDRFTIZOWTY BIZITABR) o T, 7278, Wel%ET, 0k
 [AMB] T Tw2 AidEhThHY, BORLZ EEFANWELER 2,

(2) BBZHNEED 5> REAFREER
REZEOBEPOHEEZLIRLMNL, FLEPLNDVEVRLALIIEEEFSTVT, WTFRY
o L TELRGHMERDPLBEIILZETHS ) MROL I LBEZEDHEBRTIE, »3 0 [F555]
t%ﬂiﬁ%tmTCuu%Uo#&woL#L,%ﬂi@ﬁﬁ#%iﬁﬁﬁw%hﬁ%ﬁ%:té,
HEMIIToTBLENH L, 20—21F, RIZRIEEHE - BEEROELI DL D TH 375,
b)—2l [H#7] 0tozThh, ZLTELIIZOEBENFIEHELTO [H)F254] 0
MTHL, [F0] OHEIZOWTIE, 20 [ FELLZMEICZAINEDL, [HUF254] @
HA6iE, FEOLO [FE] AETHBICALL I LI, TTI0H~,
Fi&J&waiﬁﬁﬁjkwaﬁmﬁiFﬁﬁj~ﬁtz%éné@uawﬁﬁ55#oi&ﬁ
BAENMEY - BHER - & TH D LT TR, FOLT, HEFTHE, FEETOHEN S,
Tl [ENOEM] & [NEER] 022010502, 2L T, [¥HEE] #ERCESHmEO BN
TWLIREITH D, TABER] BHE-ROENTH-> T, HOBRFHREEHB L TERT<E D

19



BHENBESPORH Y $25 4BR (KFE)

@T%ét%iéo%:T,P?ﬁﬁﬁjmfiﬁjku@#tﬁﬁckﬁifiﬁ@%ﬁjﬁ%&ﬂ
BEEE P BET IR TED, /

:huﬂLf,:@:o@@%%%ﬁf%tmu,Fﬁu#laAJ%850<5#tﬁ5:&f,
FﬁU#liA%%JH%&Mﬂiﬂ%#ﬁ%?%ﬁﬁﬁ%ﬁ%oCw%%?fi&ﬁﬁjﬁ%ﬂi
BIEEICRE CIREFT BMREEIEE V. Lad, SENOBERBRICTLED [4)Y Fa5L4] AR
M%uu%ihéwf,ﬁu#;5Aﬁ%@ﬁtAE@fﬁBwTMﬂiﬁ%téi:tuﬁéoH
h&%,?xUﬁwﬁéﬂlimfﬂugﬁ%%< Brain-based] &\ (3 & ZI3RRl2e % 0L

FB I LRI F R LTI
WhEZBRB, EEOEZTIE [
(ZBAE X¥ 5% Brain-referenced |
EV)LXLVDBETDEIZEEDT
BUHDSEVEBDND, Tid—ik
AEE MZMEEXEIDN,
IV [FhofEE] »o54 g,
[ZBHEE] FBELTWw2LEBbh
o EBEENDATEL, #H*=ZET
EHRBEFE, TNETIILHo
Too 7273, EBIIROBHE 2
T 5, DFh, RBEHRAOB,
ZOLICKREIBROB, 2L TH
BICAKBFEEZOBO=27%, %
@ NOBEIZLORBT B EAEE L
< LS ZBUEHECERLD -
T &L LTHESMI] BoTu
BIEETENTIHLE L v,

RIZ, HIEEIZDWTIE, Bk
Boon&FNn7H Gardner %20
[SEMERR] 45, £8TiF 40w
e TNELERETSH S, Z0BE, 7
S T
(] OBl Khiwd 5y E1K% 54, DETERNETED LD E LTHH

(3R] SAREHK ThEEHETAY flEE, 199% T B —.

(] @RI FEERR & MERAORE AT S T < RiRE Fd
(B3] BYERIE TARITHS - &) SEHE 1970 MTH2%, Lab, =08pk

1 KEEER G 05 Es & 52EBM - 0pE BEREGRICEoTVBIEL, 7Y

W EBHE

UN]

M S R

20



BHFNEAPO R ) F 25 LER (ZF)

FaiLxHFBNHBTLIIEOREMERALERMLOORALEATERTH ), S5 I0ERY
ICHREECE LD L NWIETH A,

it,iﬁﬁU#15A®é¢%%%%iéifmﬁ%@%E&%ﬁuowf,Kmeaﬁﬁm
[HECELREZEERMN] L, BRIV ELGHBATELERBIN A 7 = XL ORGMRTAHEEC
50, WBEEOHFTIE, ZOMBE [ERY  Critical Period| OME L LT, BATIEAY Y2
FE L (BCEWERR) 282 RLIERESNTVED, FOFEFICODVWTEELA TV VWL O
D, FOEH, B, AAZXLCO0WTRHELATTHBHESA TV RV, JHIZEED [BEkod.(.
DBITICL 2 RZERR] 2IMKLT, TORRFESZL5ILHTELY, 22T, Ric2h
FRA, .

(3) BRFENBEPSRAENYF 215 LOLHEE [ SICT 5 SINCTA
FERlFEM L Bars [FE] 2R6LE, ZAPEMNTHEILIIBEDNS T 7 - EFLTRE
NTw3 (Fl), I, MEEZONBRRARILKRERFIZLILL, —HOBENTHE LD
ﬁ,%T%ﬁ&tﬁwfﬁﬁwm&wkéhéo%Lf,:@&@%ﬁﬁu,%ﬁﬁ%it@ﬁf%
&S OBBKEDFLOFEITIC L 5 FEE 5 Shifting Interest Center Theory (SICT) ] T % ({2),
CHIZEoTHLEHBAT LY, BUDEERPLIFZCLEVWETORH LML, FLIE - DHEDHE
rBVEPNEGHBE LI, LS [EF & [BE] 0FFTH L, ZOEDFEHFEIC
BELBITIWE, EHVELSINLIDNOTHE, COFERTIE (8L LTHOER] OB5HET%
FELZTMELOL Vv XDOSEDPL TRET TOERLBOE, COEDTFELOFELWEHEL
<, [EBELY] OBENFSD, SOENFELOEL LT [BE) & (%] &, 2OERLE 1o
BRABHHDOTIE L, KALRLIENTEDZ LR N2V EDB VD, KRAD [H#if] &£ 20
[RE] %187 Lo THEBEOFINIZIILALER»SDOBLERLLZV, L2 AH, 5FELE
Wb E, [REB] 2HMAAT, EHrT
HILICEIRARY, HFEZEVEDLT o @ ® @
Sl kD —BROBELOREKT DD, —BFEE- UMD -BEE- (BEED (B

FO%IE, B BLOORLERED § m'm

[BC) m<, RROEER
IPEHE, FELO [REOFL] B Bt

P, REBEICL-TELY, ZONEE §%§%§§

EBRGe, b0 eTha, D08 BEESEEEE

&) BBV B VAL b OIS %@g%gg%g%.

B, THL] BTk bOM, £LTER ﬁ%ﬁ@%@%ﬁ%

DB LT [ ERE 7o [B 0

FEEH I, FLTEL [HE] 1o N2 FREEEGFTLLICLLAY $27 L0O3B4ERR

21



BHEHBEAPORAH ) $ 25 LER (%)

Dﬁbofw<,twﬁﬁﬁﬁﬁwiﬁﬁ%éa:@f@%Jt%ﬁﬁtﬁmuowT,%hﬁf@
%Jt@ﬁu&éwa#tﬁﬁ%iLt@ﬁ,HGmMaﬁ%?&otwo%%u,%@t:%
fu:nérixN%¢faWAvwaﬁ,:mﬁﬁ;w#éLﬂ&wwoééf%&,r@%-g
KOFLOBITIZL 5528 mS Shifting Interest & Need Center Theory (SINCT) | &3 = & 127
Po SOLIREBATE, CNEITORBBBRIZE LD o2 0DTHE, EED, bbb L e
%&ﬁﬁ#e:@ﬂ%%%ﬁLt@fu&<,ﬁﬁﬁv%@t&ofwargﬁngﬁ%aaaﬁ
B0, RBROBRCHFN LT - 5 2 b LIBRTAPEEALLE, S0k nibfasis
LENIOThE, 20, BHEDHRN S LB oNEDTREVHEEL T, BERELD
DB o PREDRELBENOHH % AT, BEMLBRE L TRELS,
%E&%ﬁE@i5&Xﬂ:XAT$ihé@#K0meI%&ﬂﬁ%ﬂﬁ%&ﬁ%ﬁ#ﬁt
%%K&%wo:hﬁ%éKELwéwﬁfﬁﬁuﬁ#E&wﬁ,%ﬁﬂﬁ%%féé:tuﬁ#
TdHbHo Plaget DEZERMR» N— 22 L T, &K HE Representational Skills | #S [Hi% g
Abstract Skills] ~"EDL B DU, [#UPlay] #BLTF LS HFRABILERL, ZOBTOENE
%%,55%%(wﬁﬁ%)E~OGM%%mﬁK%%tw5ﬂ%W¥%ﬁﬁoMid,ﬁE,E
B REEVIZ00RKE, [B] LI MEMACEIEHITELETHE, “AFTEL0
u%uhwﬁm%#%%m:tﬁéb,:hu%@%aéﬁ:m;5&%%&%#&:&@@@?
INTHL. A—REACA—HERBIILT, 0L 2BEX0BHETEL, [h7- L Me—
baiYoul LVIMREECRRIBIEIND L, HoE [HESel] &3 MRBAS = 16
PREEFEHILLLY, S AT Self A Others] &3 MEMHATIHTL T ¢ b4
P ,
Tr, EEOBEIE [ER] [£5] [BY] 0So0BEEL, 2OMEME LB Lr- e,
Fischer #{% (3 Gardner % & £ b2 s % 4 Domain| EM:F, iz [ Mathematics
r@%maa&ummﬁ%mmmrﬁ%mw%&mmmym@mmag@ﬁﬁwﬁﬁ%%szao
TLT, co TR SERENBOBIMETHH, 5L THEKELTEAL, 5
H W ZEE éﬁiauﬁof,ibké&%@@u&ofw<&wéwﬁééo:@%vbv—ﬁ
ﬂ@f%gjﬁﬁd,%Lféﬁﬂﬁu&<ﬁﬁﬁﬁ,L#%%h%ﬁ%%wafumEK%%L
BoTE&HED(E, L BIEMSS 5,
%@E@;ﬁ&w&ﬂﬁénd,ﬁ«Ea:t%@%F%b,uL:ﬁwiﬁ%&%Etu%i
&w&waﬁuﬁtféﬁ%ﬁfééoitUi@ﬁ%uowfé,E%mfuawﬁ,éﬁ@f
awtwaﬁ%uﬂqu,%@%%mﬁ%auﬁ&aﬁ,%nanuﬁ%ﬁo<o%Lt
E. H. Erikson O B CR~HDOE A 5 DRERM & DS+ HAT V5,
%:?;&%tbf%%wF@%k%*@¢b@%ﬁﬁi%%é&%%(MMH%J%,ib%ﬁ
LARTRT ETHIE, XDk icn s, (£2)
S, IEFRLODOTREL Y, BENLIS, BLERRC1bDTHY, SE0E

O

22



RHFHBRAP»LRILA)F27 LER (RE)

£2 B - BROPLOBITIZL B REFER

Stage

Age Range

Main Center of Interest/Need

Primary Functions
and Pursuits

1

Birthto 3

S5t07

9to 11

I1to 14

14 to 20

20+

Imitation and repetition in
movement and behavior

Imitation and repetition in
language and numbers

Logical thinking, research,

or experiment

Searching for a sense of
self and meaning

Self-development for
specialization

Self-realization

Physical skills and senses

Mental skills and senses

Main concepts and methods

Individuality—searching

Individuality—development

Individuality—integration

WEITOLDE 570 % EHIZETT, L NELDEE
GEErEEBEIELLELDOTH A,

L, g722hid [RE] LidvoTH . I(—8THY, ThTH)Fa50%0L 51213+
SGERE RV, THIC [1FE] ° [BRE] 1ZEb2b0EMAntweE, ™5 ThHs, TOETIE
BOHED (88— 2RBRIR] 2r0m&a™ sfimliesvividsurbimns v, LR
KKELZEVEWVIIEVWDT, JOBRBRIEHEENES,

NEEZETHRFICANL TS, BEOLKE

T, [ X268 BEILdh. £F, FLbEHFENEL MM - Hik -

BB L, YL RBRICTRIE D, B, BEBRBIIL->TELTEZ Y, &u
VZETHDH, FLT, TOREEMEHFNEABRELTTEL, R2ESOIIHSL T, HB, X

DL A,

(1) OB — 3%

(2) 5B— T’

(3) 9RE — 114
(4) 13— 15/
(5) 15— 185
(6) 18m— 227%
(7) 228 —257%

7, [#FEB] L) bDiionT, 50 THRIEATAILENSH S, [EIL [BE], [HitlL
[#8] &, [#B] LidvoTHHEDBRILDKEEEZ L. [ZE] ICLMEE,HN, #

EELRE L AR ,
HayitgE L BE (AMBE - #HABE - BREE) - BEEXK
Ay - $tHMBELHE (BT - £8B - #/E - 8- BRLR L)
BHEFER L B OXRE
EmREBORKR (BILOER)
HOEROR®S

HO#E

23



WEENBIDORH) %25 LEE (5F)

PBEDRCITLY, T#B) biBoT b 7272 [BHEE] 0L 7%, AMEMEOREL S
MNEODIOVTIR, B RHOBRICE V02 0EERE L0 L) nBbh s ™,

AHO THB] £ —20BRIT CHIT 5 013, BB S BN D 5, BAD b 0o BAk
PODIT, WHO V| EHATEEONAMELE ) CELTEDOTHY, =1 bisak
LATRBEVI I, AMOENAEI A A HBEE-TL L,

BONII-RELELE—-

utwiﬁé,ﬁU#:?Abéﬁﬁﬁ%ﬁ%uttFﬁU#x?A%%J%%itttfé,i
RELZTREFE] S22 EWHE b OBMRE EGEL v, MHBRELE bOEE 2 A
SHEVELTY, SEENLEL LAEHRE %, B2 HEI T o,

tﬁ,m%fer#liAthiﬁ%%whw,%ﬁﬁ&ifﬁinémf,%m&mémi
THRLETRETHERER L. EIR, 29T L bSBREL AL L 2 0THS S,

(2] BEEHLICA Y %25 LOMBFERERINL S, WHENIZS £7°2 2550 4
WERTE V. £ BSELBEORREELAL VL CEABY, TEB LI EHEORE S
BRABEI 0, MREORRILE NG, ZOB, BHEE [RBHE] T, HEOHIE [16HE)
RETBRATEHHH, 23 Tin <, HEMEOS THHOMRIED & Lvy 20BHTHE %
ROBET, BHERRITLD L) %, BERNEOSHCOMELBZIT5 - L pUEch s
Yo PIRM, [DEF& ] LMBBENH & EOWRIL, BHENLETRT b, 20HERO
EENEE NG, |

T, BHETEORE & UEFHEOLRY, WEEOMIEIAD L 2.0h 08> Cug,
COERTE, BEERREY, [E] [EF] L), HEEMOLEE 2 FEREL = L <
&Lwoiﬁfmjﬁwféétééiéii&ﬁﬁmﬁhﬁ&<&%:t%@ofwéwo

(G3)
1) ﬁ%ﬂ%fA@fé%:&J%ﬁﬁ%,mmﬁ%W@u,%m%&uf%mﬁLf%&A@LT@T&%%J
LESKB B, ' _

2 EAMEROLL, [45] LREOMEE B0, 1960555 AREBEOTELR CEE L, viah 8
REOMBETHBERR S [HELBE] F—iEH, 1968 F 2 UM LAY, RESEOEMEISHS 0Bl
EmMBLAol. (EARE [["RHELHE Bl 0BG [RERE] 2222 | [%5] 2004 % 10
AGL0) BEL, BOOBE [$ROUFBIZEAL ] BERE, 1798 T, BEOFLLRS & &
bis HBHEERTR [FLOOTRE] £ REARTLCORDIRLT, [ROTEE &y 5 =
RERST, TORRUEBMLA. £72, PHE BRS, HECBEO TSI LBEOTH I HE L <,
RELEFLOMEEH> T b, (PEY [HNOME] [REALHELHEE] #1402, 1075538 5
LUR [AMEOHE] BlE, £15% 19762384 &) :

3) ADHD & EOBEIZDTIE, BHEDHRNEN SN, Bk 5 LEENHETE (| 4B LB
RESESIHENIONDL 31250 T2, BIAE, HER— [7ASL/—SERL2TEE) B
HEE, 200255 &,

24



EAFMBE»ORN) ¥2 7 LRR (X7F)

6)

-

w0 o
= I =

11)
12)
13)
14)
15)

16)
17)

18)
19)
20)

21)

22)

23)
24)

25)
26)

H. Gardner ® [ % E#I5E# 5% Multitude Intelligences Theory (MI Theory)] &, 1980 /7 6BEST T, 7
ANATROIZEA SN, BERTHLERFRALN/LY, Gardnerld—BE L THOLALBE¥ETHLLE

ELEEZHoTHRTEN, BEEBROEBRLLTEITHE0EIPORESIELTETV AV, EE0Z

ELTHRENDL DL, BRI, Armstrong, T., The Multiple Intelligences of Reading and Writing: Making the

Words Come Alive, ASCD, 2003 % &#d 5, LA L, EIZA-T, Gardner DTSR LESFERCERE:

Lo THHUSKTHEEWIHELH S, (ASCD : Smartbrief 3£, 2004.9.7 )

#%F| S - H™HE | Brain-based Curriculum Development t:gﬁﬁi’“é—%f%?‘. BAEAN) %25 .48 150

K& (7 EMREAE), BHFRREEH, 00E7B40128 2,

NBER MEEZAPRADEZFYIV] AR, 2003@E H%f’ék “FE E-BLEE 60825

DA - EE -FE WTAET) M) IS, 2004 FE4 &, , NBFIRIZ, EBLDS v 92—

(2003.11.10) T, BELWET~5ELTi3, EL 4&%%?@55}(@:"(&72“, LR Tv 5,

FEOGEZ THREE L] CEHE, 1999 (F11) £4 &,

AFITER [RE%E L) et e, 2004 4,

BlzE, &iTHE [HL BEOLEE] 7L - IR, 204 E4 &,

HEHE  HEABTOGTHFOE-AZOEHERR L EL, NIBROEOFETAHH LTV 255, HiTEKE

ICHBHMTH L L L LI, RBFEONEEEICEMEELTwE, RIFARTL—HOEBRAH Y AL

WL EERCHEALETH S, (B [BH3 U A0 ] 3, 0008888, [HEV -z 4]

it, 2004 £12AHRUME, 200518 %)

TELE [EROHEFEREER L FM] HEKSE, 1979 4£,

IIREHR~NDEEDL > ¥ '7.1‘— (2004.7.13) 12 & B,

piziE, #O%z [H5% b‘HuJ FEHE, 2004 %,

INTRITER, BIIBE, 2004 4,
Jensen, E., Teaching with the Brain in Mind, ASCD, 1998, Sprenger, M., Learning and Memory: The Brain in

Action, ASCD, 1999, Wolfe, P., Brain Matters: Translating Research into Classroom Practice, ASCD, 2001 7 &',
HEATOLREFZOEE UEHEZOMBB _RKOZIEKB L TEBLTOARMLE L TV 2,
Cronbach, L., Aptitudes and Aptitude-Treatment Interactions (draft), 1968.

KILIE], AIiEE, 204 £4 Lnidh, ELORELBEORERT A MIBHFORELT I ART Y
bo BlzIE, Fih Fi- REFFLEE [BELHEFOEBRLERD | MEEOREDN O A EBENTE] 3
N7 EE, 20034E,

INREFHRANDEEDA v 572~ (2004.7.13) 12 & B,

NBEAKR~NDEEDA » ¥ 52— (2003.11.10) 2L B,
Fischer, K W, Yan, Z. & Stewart, J. (2003), Adult Cognitive Development: Dynamics in the Developmental Web,
(in) J. Valsiner & K. Connolly (Eds.), Handbook of Developmental Psychology (pp. 491-516). 4
Forensic Psychiatry & Medicine: Other Psychiatry and Medicine Resources; “Are Teens Just Wired That Way?”
—Researchers Thoerize Brain Changes Are Linked to Behavior, by Shankar Vedantam, Washington Post Staff
Writer, Jurne 3, 2001. http://www.forensic~paych.com/articles/art TeensWired6y.3.01.htm 7% &',
NREGIE, XHBEFEED [REELHEF] 7027 bOFRT, 2000E06, [BiE] 82008
B af— MR Z WO EZATH D,

SHEEAKRE [BE OB T > B - AEOFREHEERE] &FEE, 20024F,
ZEERE LRSI BT 2REERE] THEFELHT] S1EERY HS Y4, (1) EEEEK
%, REXEEE, 2004%E9830H,
BEHNEZ TABTHL L] BHEFTE, 19704%,
TELEZ, AEE, 1979%,
EOEZ, §iBE, 204 £,

25



REFHEIPORHY) F 27 LB (KE)

28)

29)

30)

31

32)
33)
34)
35)
36)
37)
38)

HAPHEEHIE (RERSE) PIOHEOMEFED TV LY, XA IhEV-EEIIZVWEWVS, HPE
G [HEMELRWMEN 70> 7 4 TICHT A2 XBATHHE—F L L DFENEFT L AORES B .L4i—]
HEREENEBEL CCANDT AT 4R 70T 2 7 MVHEHEER ITHRI3EE #himir o2
DT AT AHHTOY 25 FFREHREE] 2002E3 58,

Gardner, H;, Intelligence Reframed: Multiple Intelligences for the 21st Century, Basic Books, 1999 (/ 77— k-
H—FF+—/HBER IMLEEZE» TS EMEOER] HIEH, 2001 4F),

Fischer, K. W.; Yan, Z. & Stewart, J. (2003), Adult Cognitive Development: Dynamics in the Developmental Web,
(in) ]. Valsiner & K. Connolly 4(Eds.), Handbook of Developmental Psychology (pp. 491-516) & UF Fischer, K
W. & Rose, S. P. (1998), Growth Cycles of Brain and Mind, (in) Educational Leadership, 56(3), 56-60.

Abiko, T. (2002), Developmental Stages and Curriculum: A Japanese Perspective, (in) Journal of Curriculum and
Supervision, ASCD, 17(2), Winter, 160-170. (% 5EEFEIZ D\ TiZ, Hensch, T. K., Critical Period
Mechanisms for Brain Development, Lifelong Learning Network Meeting, OECD-CERI and RIKEN Brain
Science Institute, December, 2002 R U~ > 2 2 & [HOVWWFoThE L D] #EH, 20034 &asE
124 5.)

Lhb, TOBRTRHEST, 2003FE3R8H~21H, F4 v Van der Meer 8% (7 v F W k), 74Y
71 @ Howard Gardner #1% (/»—/S— FK%), Kurt Fischer % (/8), Tom Foster B1#i2 (70 ¥ k%)
2o TA Yy Ya—%1Tv, ERCEXTLHC, (HIXELEL L ELID NIBERAEE EOEZH
%, BEELGHEE, PMREAELANOS X T2 -OBRICLER T RS, 2IZXFLEL,

T, W=7 2 bO0—-F/BHEALR [FLOOBIEIARICZOANAI—F LB 0 ZERT S0
io—] Xtk sk, Jay GieddtEL (B AR NIMH) & ORMEEMEORREIE, BEHIC
KEEE—RIICES LD, F06%ELELBDEVIELILEDT, AAT TOREOSEHTLAS
EEDOSICTIZIZIZ—E LT3, (Frontline: Inside the Teenage Brain: Interviews: JayGiedd, 2002,
http://www.pbs.org/wgbh/pages/frontline/shows/teenbrain/interviews/giedd.html % &', & { {2, BED
Giedd @O EML T2 4R, L2A1RTF TCOEFLMOREELTANLHE] T3, KBORZERHE
BORBEDP L) —FTHIRREBTVWDB I LILiEE 8N 5, Press Release: Imaging Study Shows Brain
Maturing, 2004.5.17 NEDO #4+ L 7K — b, No0.933, 2004.6.16, [BE{EME TROREHT241BH CKE)] 15
FBFER, http://nimh.nih.gov/press/brainmaturing.cfm, 2004 4658 17 B, kB2 ES8RA4 0 54 VIKR)

H: Gardner #iR~OEED (1 >~ ¥ 77 2. — (2004.3.17) =L A,

EEZELE T?X?Eﬁiiﬁﬁﬁﬁj MOERFHERES, 20024, 52H,

Fischer, K. W., Yan, Z. & Stewart, J., #{B& 1, 2003 4.

RELRE [HENBLEESEN] HERSE, 199% £,

BOKZ, §HBE, 199F, FLLBMEICOWTIE, B & f.’iﬁé@ﬁiﬁ] FLTE, 20MENFSEILIL b
CARRA [REQRHE—BONE—KRLGE L FREOER—) [RIZ], 58%, 38, 20044,
Wood, C., Yardsticks—Children in the Classroom Ages 4-14: A Resource for Parents and Teachers, NEFC, 2003
i, BEZEORRIEA TR VDY, TOISTEEIIL S,

(f+5C)
R, [MBENBREPALFELORERMEFR D) X275 LORSHICHTAEEOMEI L V)
RIEEAIC L), FHI5 - 6 EEHEMER (HFME) R0U2003 (FK15) FENAZEEEEFEDNE

(2003A —539) DEAFTEZITT,

26



BHEHRI»ORLA 25 L.BE ()

Abstract

Brain-referenced Curriculum Development

Tadahiko ABIKO

This article is written to encourage a procedure of curriculum development that makes reference to the results of
brain science research. These days, the brain sciences have become very popular among the Japanese people
because brain scientists are much more active in the education field than ever before, particularly in the informal
education of infants and adults.

In addition, the results that the brain sciences are producing are also becoming very attractive to educators in
schools. Until recently, there have been relatively few in the education field who were interested in what the brain
sciences had to offer that was relevant to the school education field, but educational psychologists and educators
today are well on the way to entering a new period of cooperation with brain scientists in their fields.

In this paper [ diséuss the concepts of “education and learning”, “heredity and environment”, and “school
curriculums” before I make a preliminary proposal for curriculum development that references brain science results
in the section titled “Human Development and its Stages”.

From my point of view, “human development” is not linear but complex like brain neuron-systems, which
Professor K. Fischer of Harvard University describes as a Developmental Web. That web is made up of a network of
neurons that send information back and forth to one another. In addition, human development has “stages”, the
importance of which are not too well accepted by psychologists in Japan. Nevertheless, I propose a curriculum
development based on my theoretical hypothesis named “Shifting Interest and Need Center Theory™ (SINCT), which
has been revised from my earlier “Shifting Interest Center Theory” (SICT). This theory is accepted by most of the
brain scientists and educational psychologists in the United States and by brain scientists in Japan, with whom I had
interviews in both countries in 2004. The center of children's interests or needs changes from stage to stage. This

theory is absolutely new and unique. I propose that school curriculums should follow the developmental stages in

general.

Stage 1 Birth to 3 Imitation and repetition Physical skills and senses
in movement and behavior
2 5t 7 - Imitation and repetition Mental skills and senses
in language and numbers
3 9to 11 Logical thinking, research Main concepts and methods
or experiment

4 11 to 14 Searching for a sense of Individuality—searching
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self and meaning
5 14 to 20 Self-development for Individuality—development
specialization

6 20+ Self-realization Individuality—integration

These stages are hypothetical and have been only partly researched in Japanese schools. The data are derived
from these three sources: teachers’ experiences, psychological data and brain sciences data. The framework is
formed by three domains: basic skills, abstract concepts, and individuality, which show development to be non-linear

and complex. I hope that this framework will be helpful in developing a curriculum through further experiments in

schools.
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LOEZEOMENMHAFIEARIIBVTOIHLLTHY, O TIEGELEL o RED LT DEED,
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(1) BF2E - BREIESEEED 5 A LR - e

EBORAIMELL T2 EEHNTE, FELOBEMEN - £BUKE DL BAIRIL L T
VBDTIEZV, FROFELLIZOVTE, £E2 WEROT E b0k s EBOTHES 5
EDFELD L RHOTHMI—HLAE LTh, 20t [EL) LETbiv, 21ULs o
PHEDBMOLEIR AN S ThE, D10, Z0ES 2OTHENLHEE LTEHT 75
T BE 0ERDI I 7O LD RSB IEDENEH6Th D, CHETFODEL L1514
ﬁﬁMﬁﬂJtW@nam#twim1%nal@mb@&%$thﬁééé@?.%m%%fuo
EOBHIANRELB LY R BN ThH D,

BEOFELRLO4E, KEE, LU ZOTHRPEER LB hoTETHD, £
BELTHRECALREEL TV 5. ZOBEIZVAVAIIEOATLEA, EEOERAES |-
%, EHFTEL, EEHRIEELL 2T LAk E T LR, (D2 - 1)
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o o —%. BAMREEOBEELLL, FELL b 18
. 0 2%, ' BOEE SEEILOVCHEE S0 ITHRES
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AATATEBLTIERIIECFBTEY, J &%
B L LCIRAo TV B2 ABDLDIERAI S ERh S SLb (48] 2BML TV ALEA
BBV, LoT, ERBICLA [0 ] Tltd s, KL0LORMS 5O TFEF ATV A,

SORRIOVT, HHEET AT AATERRERL TV LA LA 7L CREAZ
BEEIOVTE, B4DIENPELNTVA, IEEENLILREALVELTY, AEIZE
WT, R LE EEE—FWICRES S TwE & BRI R EIHEYECTESEY S 2
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BEHFOB A, OR6 - 355K ) 27 LORE (£5)

é%t,i%&ﬂ%ﬁw<0#ééo Dl [ = Wﬁ@ﬂjw E, DIV EDIT BRI
WKREZEMEELDOEENHLZ L, &S50, BEHIZIL, fé') —EH R B O WM A — 2
WRHZE, Thhb, '

RODEIE, HEIEZFERDIIFNFNRELEE A 2, EVHZEFEETELOTHY,
A@twiﬁbfﬂﬁﬁtéhﬁﬁﬁﬁéofé,woi?%ﬁ%t##b%fﬁti@ﬁ%%éﬁ
Bhébwﬁu&w,tw7»t%+ﬁ%%T5Z§ﬁé% (N2 BEE 2003) 20U EDD
Fle LT BRETOLRELZBEEESZ 0 EVT, 1970 £ AR EEEEZ DR FEMZOH B
B2 DOREEMBRID D, (B?r% 1970) WEIZE - T, Thid [HEBEHIZ, 52802 EMIC5E
T2 Ln)le T —BOBFHATRECRLAVOTHLEEoTEV, TAEN—2|2, G
it TERR & BROPLHHBITT % 512 B M5 Shifting Interest- and Need- -Center Theory (SINCT) ] %
%%Ltﬁ,QW&%EﬁLOWT@Eﬁw aHLAdH b | 9%W&L ELORELERNBH B L
ELIRCHFET 5. (R, 2005) (E1RE3) '

CORMRIZLNE, RUO3ET TIE BB E Y 28 SEMNL THETIE [EE] 45 7L
TORAPH I RETIE [REN - MEHEEZ| 4 t(K%ET%%%T@%twiltﬁTééo
BERINIHB LTI ERADOHRE ST L2 L5, 4boA, COREMEIERTLTH, A
DR OB IIBD TE VDT, FRMRPVPETN L VDIT TR VA, BHEOAML TERD, #5

K1 TLOOER - EROPLOBITIZL 25520 6 Bl

Stage  AgeRange Main Center of Interest and Need - Primary Funcﬁons and Pursuits
1 Birthto3  Imitation and repetit@on in movement and behavior Physical skills and senses

2 5t 7 Imitation and repetition in language and numbers Mental skills and senses

3 9to'11 Logical thinking, research, or experiment Main concepts and methods

4 11to 14 ' -Searching for a sense of self and meaning Individuality — searching

5 1410 20 4 .'§éif-development for specialization Individuality — development

6 20+ Selfrealization Individuality — integration

3. FELDOER - BROFLOBTICE FRIEEMD

(elementary) (secondary)
— K _ferades) 1-3:  4-6 ll JH.1-3 | SH.1-3
: individuality

[critical thinking and creativity]

fundamentals
/7/////V/////777ﬂ>h (adult)
(infant) : [maln concepts and methods :
\
basic senses and skills
KIXINININ N N
[life marals and skills] T

L IN N NN KN RLIKSLNR
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EEHABELOWME, MO EIZLEL SN5,

QBRI DEN8ENG 0EETOM, BHE BHE HAEALALAT RELOK
ERBEEMRHAI LI, TTIC, (1) FHRBEFOFTEFIZBITS 90 ()] . (2) J¥7V =

PEIRSEI BV 5 EAMBEORE, b BRAWBRIEOEBAOBITE, (3) IEREFNERLED
SE (4) BASESHO [ROBEE] MICEL, SROANYOETEEELBHICTEAET L0
B NER3FEETEZORLOBCORAL Y, ThHb, LLRHENIIL, BENZOATE
(BEDTELRHEEORE LR ThS5, (B0, 2002: /A%, 2005)

Z=oBnZ e LT, BEHRICL)ERBEEVES LI LZRBRLATAVAID]. F—F
g (£XEEMZERH NIH/NIMH) St i, CoB&Ki ZHTARF I OB, Ro#m
EMEAOBOBEEBRT AT LA TED LI ko TWALEW I EHEEBINT VA, XTI
V-PEELNTE BEMIL [ET0BES] L0 JLOABEBSWERE 52TV b0
LEDbND, [EROBED) [BCOBEME] [EEOEREME] & LA RS 512, B
HELZTILTAEVWI I ELEDTH b,

PEDT EPSML, KR IEE LT, HAROREIIOWTREORBEE I NFERL, 20
REOFINSIIBEE 5L TV D,

$FFEICBY TREO TEEN R AMBEEFZL (, MAT, 20MROETHLERD S 5 A%
B, #ReE0RAAEE TR LY, BEALZORAOBSFENZI E LR VEL R
b D, HAMOERS L, ITHEFESBAE, —RIIFEOH~N SHON~ Mot
DAANEBRTEBIRYICBVT, FEAEBRRILVICbAAboTF, B2, FEbib B
RoTHTHED, FHOFPLRENOFETICHALONTWAZEL EIZL>TEIN TS, —
RERLCEROIIH B L, FHLEOBEFICEEATNLLELVILEIZEODR, BEEL, F
EhERELE—HTHIREALHABET, $1E01BELRONT 2,

IOEIZONT, WEENLEAS S ORI E LTI, THAM] 1 [REAK] LEERD, Huv
BETHL, HHED, LrbEn T ABNREOROBAFELLTVubEv), 21T, 20E
B AM OO RENDEATIIR KT LR EEDNS, (MR, 2005 B0, 2004) D% h. #2
HRHENTOFEENS SBEOBATHLELTH), LB, LORERENHT, JNEED
CEOLLWFELICHES DV EEEL VABLONELNB LD, INARDE, AMALA
CEAFELTHAMERES S, FANLENEECIO LOMNEEEHBIIEA TV A0ET
LTuwd, MRERROL I, HEeHZBLEEZ AMERLOEZLELALHT 5,

TLEHEIZOVTY, FLEFELIIDVTO, RADYHHELEDOMEE V- TOREE
TUE, M0 9EAHE TILBT A RRIBAORAY, LENAMEFHEL > THENLE SN
THY, RN ERELEITOTELORBERANKELERELOL 2N TV 2, (THE,
2005. 10)
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@)%L®E$M§5#5ﬁf&ﬂ-ﬁ§

BEORELEER, k) BRI S ¥ RE S LoTHBELTEN, LEFELLST
b, P L REIIDOTREMFOMBRELERTEL (koTW 5,

LAl BAORECEFBEAOEOIRE LTHILO2DIE, OV TOY 1Ty X—HEHTIR
EROREHTHL, 2F), REIFLEOOREELRL TEANZ LD, EYWEEOL DL 1322
T, RECHEOER - IR Z EOXRSL AMBGEY, SANREE B CEELESERE LT3
LERT D0 (F1ITVF—) TAXVATHZOEZHANEER SN, [HLIIHT S IUTEET 5

RiE] L [BALTTRHETLIREE] LOBOAREEERTYWE, NF [BAORE Optimal] &
[ 1%8E_£ D 53 Functional] (2 THBAL TWA D47 1 v ¥ — (K. Fischer) #ig (/n—/5— ]
REF) Thobo 74y v —8IFE, BEFEELOLFAFELEOTE D, MELORELEIEL €
VW, U LATDRREMARLLEN S, BOTHAIHAHOEMICHA L CTREREEZEH TS,
(Fischer, 2002) :

I, BRECEFIIBVT, KBEHHVEFVThHomFEHLUE ZEHE COREIIONTH,
MEVSHENEATHT, BEOHMI T o TWVDBEEFEL VD 1U7VV(EH£MMM)
DEBIZEDEEERBHLSZIIL A4S, 640 TEESEEAOABOE EIZDWT, IS
DEBAN TRELBEFZZZ QIR OB EoTV 2, FOE. Hix_li:%ﬁ%"fﬁ)o'(%. Figi 7>
MEMRAH OO NI BHRPEDOND I LICBE L g b, (OECD-CERI, 2005)

S6il, BELCEFEOMRO LT, WREMIZBT S [E%F] TBH~OKRKLERDEEH LR
NTwa, (EE. 2005.10) RMIZESTEI+HERINLE D 5T &L DBE. Z20OBD
AN - 1EHER), CEIBHBMLRELRBLELY, KEAKBELLOI L bAHENDH, SN
i, BROKE - F&b - REZFOMBRIIOVTECELSEL0D%boTHY, FELEEME
TToNEVZI L), L, FHOBBUIIBNT, BEREFEOEKESHIE (KRAZE) i1
%E%ﬂﬁ@ﬁ?ﬁ@%i&(Lfﬁ,%E%@%ﬁ@@iﬁ&w,t%wﬂéﬁf,%WEEﬁ%
BT Ho (K, 2005) EELLFIA L RERLHIBOHENOEE S RO T /A, KK Eat
NOALCEZETHECIBAR o700 H67OT, ERFVHPIZREICLNZLOATVL LA,
T b 3B, ‘

4 RRFENESILSRA6 - 3EIZRD X 15 LDOLSEEIEEA

(1) FREREIZONT

6 - SHFERDERER I, S FLLOEBHWHRE - L Bi5E DHERKIZE> T2 L) IZ1B
P GERG, RIZRZLIE FELOABMBEROMENLESR 2ORSOTFEL 0SS
BEORBERRG L, 6 - 3HIOEREBREG1E, »roTFELOMETE % £ 22 2L o T b,
(%Z7Z. 2004) :ODEF%{Z%@WE#——*‘BTEMD%h%l70:&9’675\6?&#:575‘(%“75‘. N (R
NBADEBREGLVWLA)F 25 AESHRACNE I LIl ot0 FOVDPEETHL S,
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FIZGAN/EB), BRTIEEAL 6 - 32 SUETAIFHEROM TIEE v, Lo L, ~%
DEREITHERERPHERP ZOFEEFHEOMES L LT, BEDFESDEFIC o(wgwtﬁ
RLTwd, £70, EFVPRFED, —ERTELVDY, HAHEEO/NPEROFELOEEIZD
WTRBLIZEERE, o7, BROBEIED), EELEIASTHDL, —AD/NEROHE
DB, FEﬁ‘{i’#E?ﬁ?‘é‘ﬁ?ﬂ%f&b%ﬁf 6 FEDZDOFNEOEELZITHITR Vv, &9
LS LT L)) EERMERIT P TEL BRI I0EEII@MAMEIIL TV 20H] L5
7, ROBER [HH, i) Zer] EBLLE. 23, BEERICA S KOTFIZE S+
[RADB ERD LG -oTEN, REILRBERBMOEE2ZT T o) FBEFE TN
TWBH0E, EBBELZ, 22T, [BREILVY, THEOEFEERLOEEL ) —AikO bR
rowhdhl EEZBIEE oM, BEISNEEDZ#TIE, FLLOREZEIELSLEDLL L
WEW)EEBREIBEDIBIZEF o TN LEbNs, L2254 KEBHIE5 EENE KA
DPOENEILLED LD, FKIZS FNIITOEBRMEAOILEILIZA ST Wi o0 Tt
huhkBbhsd,

LT, BROLIIFEROIBEREOHERREERTIE, FELOREEFZIZOW
TOMP T —§ EWMB I EICED, B, KFOWEA 0 EFELHXTIE,S 15683 -
TWhI L, 4EESEOMIL, HERECRMBENHTEEASS 2L, ZOMOBMEAT, 5 6
FHGREFE EWLEBNER LR T I ETHS I L, (AER/SERM, 2005) (4) Zhb
DPNERRLPERTE, IOL)FELOLEMEBRNTILOMBILERE T AT, FEL0ONER

4, NhEEOHERECANEZNOEH
(NEZDLNECAIEEZD (14)ER O L&, ?bbﬂ)kb%iﬁ&)‘iﬂtp\%
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BRFBER, ORI 6 - 3TERY Y F 27 LW (%7%)

POFERNDOBITEAL-XIZERTL L), #)F254F, WCOPDTIREToTWVE, B
HORBI/NER - TAUNER & SIS TIE, NERm i & e ERITTO 3 ERE
LCHECHEEL, whob4 -3 - 2 5DEHT,

(1) BREERRIFEICL 2 BERBOR DI 4

(2) —EHFHELHNC L BEEORL

(3) BIREFDEA

&t%ﬁof.%E%t%@k%ﬁ@i%%%TWh(£§W¢$&m 2005)
F#OF LS OB, FRTOMTLNEEOBET— 5 TOROON 2, (EENEEM. 2005)
L. ERTOFBOBHEIE, 42 -3HEVIEST, HETh 6 - IHONERS 45 L
LRREE LA ) F 27 ARFIIL TV, HIEHEE TROZFEOLLVEEORBETIE. =0 fs
EENL, MEREEEO2ELPERIEL LS 08 COILTRE S b4 L vy 2 A EARY
LEHOEEOMY MADHHERML ThHEEToTENTHS I, LiL, BRETEE LR
BORERDDIYESND L EDRIE, TOEEE6 -3 - 38124 —4 — 4517+ 2 FEsEs
Lo BREAEIITHIE, MEEDPOPER~OBITHZ 4EITEEL. 21T 2RZhO
X3 Z e ERENTREDERE % B HHIE D AR NIE, FEOEROTRIAAS (b3
TEEHEA D B

(2) FREREEBZ 58EHIDNT

90;7&%&ﬂﬁwawm#ﬁ&% R BIIOINE, Eiddb o LR ABORER EOBER
MRBLEEDLIIZODD, EVIEEZRACPIITE LN BEETH D, BEDEEETEL
&&(téﬁif@(ki%ﬁﬁﬁjulafﬁb,ﬁatbf%wiiaAimxmy,55w
T4 73 -A%FRIZEZRITR 6L hoTn b,

COENELS Y AMORERE . —ATHB LA L TV a0Ic LT, hcit
RFELTOT, AEORKMOBRRERE I 5200, LI LMETEEGL V2S5
T;Mo_Oi7&&§¢%E®$%®§m&ﬁLT.ﬁt%@fiﬁﬁfﬂdiwmﬁ%i#oi
t;@ﬁcbmfﬁ,%%ﬁ%anw&wa%th;@iifiw@ﬁ%ﬁ#o

éﬁéA.&LT%@&(:@ié&W%@%k#ﬁ(kuﬁbﬂ&woE%%Ké%fmﬁ#%
%otﬁ.¢LT%:m§k#é%mb,A%@&E%Etwﬁiﬂi%-b@i%%%u,Aﬁﬁ
%#EﬁﬁELTEE%WLTM<Né&®#,twiﬁﬁéﬁﬁfﬁéltdﬁéﬁwfﬁ5io

—Did, FLELEWEMIZET, AE#~%?%E@M%W%??&&@”,%@E%k%%?
DPEID, COADRFTHEIITEZ ENVETSH D, BLRRLAEE, BRI+ 50T
<, ULABCETE, EEXBDEL Y Ay %D, mﬂLTwéF%#E@wL hET
25 S0 RRFEDPOBIEL TV, TR0 RAEIE BEILLEoTRIOERIZZ>T, %o
EMUSVDNBEIAIE S, LEADPEVITETHD, bbBA, BAENSLDT. &<
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REF BB E b R7:6 - 3RIERN ) ¥ 25 ADKE (RE)

ITOFHETCRLILEN S D, JIUE, T IR TEL VY, BEIGILENEETH A,
bIVEDIR HEOEELRISTWAILIICBELEEVIETHD, T4bL, BuHRDLE
DEMAFINEITULIZRECEEFoTWT, SRETINLRCHEBBESLE TN, & QI 5k
BERECDPLEEPFEATHT, BREMIE LABLENOBTRVEADRSELCIN TV L AL
EVIRATHD, ZHICMAT, LEMISIE, EICHABORENENSBIT L, 30 EAIZA
LR EHEMIIMA L KRB L b2V E Vo REBFLRON VAT Tl v TN E Sk e

LTANE [LEBEDREDT VNS R EEFZELTEL T,

JEISENTTC Fischer 8UZIE, T 7V OBAOREERESH+ THE I, 8EBED (T4 754
TADEEERR] tERREEDPOHMREBE~NOBITEPLIIEITWEN, TAL—D20EELE
}THA 9. (Fischer, 2002) (¥ 2)

LrL, SMEBIORICEL T LS, THO—HE2RTVAICBEYT EROESLL HIXERS

ARG TR,

T2 E—REE—MORE: 1) 7V VOB E—BHRF LR EDOBE

IUTI>D ZF ) KRB (Rp): - HRERRE (Ab):
Fl—MEDFEER © L~ fel—1% ’ E—%
SHNHIE
Rpf @E S mu]
A B
i Rp2 Pm-mu]
B 1560 4 g
! ME — YOU
A B
Stage 5: Rpat | C D
Ea_g&ﬁ A%1 ME & YOU !
s A B =
I B 1 = [SE)
¢ H E
ME —YOU2 or [Oﬂ{%]
L £ F
Stage 6: Ab2 ' [SELF —— OTHER ]
et ' w v
AL
r Y X
Stage 7: Ab3 SELF ¢é— OTHER
TR T w v
IHE®
Stage 8: Ab4 SELF ¢— OTHER |
BRES w v
HEE SELF; “— OTHERj
B L 4

Note: People develop specific skills, not global ones. These formulas must be filled in with

specific content to capture a real skill.
A to H are concrete personal characteristics. S to Z are abstract identity characteristics.
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LAL, 2fELT ZokHic, AHORERLEENIELRLEFLLEICLoTEE SR, A
HEIZBITAEBHEL VIHDBEVERHEFIZBNT, WOORAT, F0LI%H)F2520%H
ETLHREDPE, HOLLOTREMNIBRITSNAEILL LV THB ), BELEL, BRILLTALD
FBREEN, BEVEZOFEBRIREEOHESTLEIS, iz, ThhbHEETEHE RES
BL FETZIT), LV otiEBz R BEENERUA LI, BESVWIN G WEEZ 215 TH D,

COMER, FREINPORNVBEOCREZLDENTHA I,

(318 - EXa)

- REBRE (1997) [R5KH) %27 20BN EEREE] BHENE

- KEEBE (2005.3) [RHFMBI»rRICA) 27 0% [REAREAEREELTEHLE] £158
- FEEE (2004.3) 6 - 3%‘ T4 -2 - 3R L P ER OESEFarticulation (BT 2 BEME—] [B

L

MEHAFREREBESMARLE] F 145

- Abiko, T. (2002), Developmental Stages and Curriculum: A Japanese Perspective, Journal of Curriculum and
Supervision, ASCD, Winter 2002, Vol.17, No.2, pp. 160-170

- REREE (2005) [#HEEFETH] BilHE
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Abstract

Study on the 6 — 3 School System from the Viewpoint of Brain Sciences

Tadahiko ABIKO

Recently there have happened a pretty many behavior problems among Japanese adolescents like 5" or gt
grader in elementary schools and 1¥ graders in junior high schools. Most Japanese people are apt to find the
reasons of their behaviors in the IT circumstances and the competitive society in Japan.

However, most younger students around of ages 10 to 12 are unable to adjust to the 6 — 3 school system
because they are accelerated to mentally grow in terms of IT and mass media. Also they have become physi-
cally mature earlier than before because of their nutritious foods. Particularly among girls their puberty begins
now clearly one year or one year and a half earlier than that of 30 years ago. )

In the United States they have changed the 6 —3 — 3 school system to the 5—3 -4 school system for 40
years and now some begin to think that the K ~ 8 system must be better than the 5 —3—4 system, though
the K—8 system has been adopted among rather small urban schools. In addition, according to their good
research some researchers insist that students can be transferred smoothly without any articulation between
elementary schools and middle schools.

Interestingly enough the K~8—4 school system is very similar to the school system more than 50 years
ago which was the 8 -4 school system criticized by Dr. J. B. Conant, the late President of Harvard University.
Therefore, it looks like a sort of restoration to the Japanese eyes.

In Japan, the 6 ~ 3 —3 system has gradually dysfunctioned in terms of a lot of delinquencies among upper
graders of elementary schools. They feel oppressed by teachers in schools where their accelerated growth is
often overlooked. They should be disappointed since their teachers treat them as children like 3rd graders.
This treatment must be wrong considered from the recent results of brain sciences Wthh can explain their
faster or earlier development and growth than before.

We need more appropriate school articulation and curriculum for them. The new theory of human develop-
ment shown as SINCT(Shifting Interest- and Need- Center Theory) referenced to brain sciences should be

tested by more schools where teachers are interested in this theory both in Japan and in the States.
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gIRE LT,
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PA o eHBRICSELE, MOEREEONELZERETHDL, [4, ~CxiHiB 0Hn
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FlEex FEE 14, WBR1L40EERTER L, HREDEORNZE, TR0y
fank, BERBEIC3SOBRRE @ BRF<ns, @ Rk, @ fio
BrEnbiyy) 2HRLES— FEES, ThaE Lanb, Hife 2 omm 2 3ark,
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SEIERE Z 7T L BEICESNT, TOEE R X A 701 Li=(Tablel), Shi#REIE
N2, N EDDR L 1 ODOET 2L UENRRACHEZ LTWEEEE 1447 cE
L7

BAT 1M, EM%#T&% EHTRIZ, SRR 4.55%, /2 4 11.54%, /b &
5A20%TH Y, EHBLITE Bot, FAT 2N, [SHE~TL AN, KTk
ol &EITIE, OB LH_NTHIZKARE) LHBLELDTHD, HEARIL, HFHE
15 9.09%, /N2 % 50.00%, /54 81.43% Cdhotr, AL 3, FlziE (-2 bFT
LORHEND, T 25 00X 51, HEEOMSIFERICET IBMAE] L0 bl
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ROBATTOE DHRT I 2HEIT 58T, 2K 0 bETORITOREICE S k%
LTWBHEWIRT, FREOHWIZA S ThiEELZLND, #1472, 3 DHWE LT
ZHOVTHBEERIL, SHEIR 13.64%, /24 57.69%, /N5 4 34.29%THY, /24
CHRBEHA L, F4 7413, BT EFEEPE ORMHEREMS, (K1 )BT
%) GHERV), TREWEE/DSVEIIHIZ W, HTEIRDYS, 6136 270
DUEETEV, T BWVEAT RN, CREIT TIDHIC KRB 105 E)D X 5 i,
YA 2 iZENNEED T8 OEEICESOTHE 2 FTLE LD ThD, HERT, 5
FERIE 12.94%, /N2 4 11.54%, /M54 2.86%ThH 0, SHERS/N2 £ICH T, /5
ETRHBENE ST, FALT 5L, [(boTHEE)Y A BB 1< T, BMNES
To BTN DPARL 250 b, HIZ 2% GHER), T&doxbhot-bx, 4
THHILBRRD, BRoTRIZ BN, (K4IDMIZ <R3] GBI X
T, MARMZEZEDDLHRARS 2D 5] HEVIE ER-TRAZ 2B N5, THIzL
K72%) LHBT LI bDTH D, HEEIL, HHFEREIR 9.09%, /s 2 24 0.00%, /s 5 4 0.00%
THY, SHEREOLICHE L, 447613, HiziE MUOB EEDLLRN, TbbA
Wb DX, BAOHEANBICHBIOTELZ RV R LELITICBE o EET
HD, WHEEIL, HHEE 9.09%, /b2 4 0.00%, /54 0.00%THY, SRR L
HE Liholk, TZ20M) i, Thrbin) LW EE, ESORE, 1 LI Lhkd
Niahol- ¥, BEBRITHRHE 2B L bDTH D, HEEIL, SHEE
49.30%, /2% 19.23%, /N5 857%ThHY, Filp L EITIKL 2oz,

Toblel TR M3 B RI= A7 525 B - 5 254K 21 T AL H RS

" WHERER INSE2EEAE INSEBEE A
WERAT s % lam w | %
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BALTS2 2 909 13 . 50.00 11 31.43
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==

A Efh L I ERBTEAE S Ro Tl &, BLW, SRERICEbE < HELE
b (20, 2 EICERBLE HELIUWZ A FIZXA 72, IN5AEICEBE< H
BLHT S A 1254 7 LEHE) Tho7=2 & X U (Tablel), FEROM I EEIZE+ 5
BT, REAHEREROBA L B, BB THIENIEZSA TV LDOTH
5k 5icBEbhs,

B. #eRIZBIT HMIFLOERIL, /24D 11.54%Izt LT/ AT 58282 5
IEHBTRTH o722 £ 235 (Tablel), FERAMHERIZIB W TY, /INERRSEDIK, Hz#
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Hrb b, TR LEHE(Z AT 2, )& LizER, /2 ARV EHEL
(Tablel), SRR TiIdlednolc, e XBoTHBTHBIZE L, #1472, 30 LS
RHETE T 5720I01E, BZ VR T X0OHENZ OV T S O BRIELBSTRE TR THIE
BBV, L L2, HWELATFREIZ /22 DI A > T b Th B 7= (H4E,
1986), 51 72,8 D& 5 iRHMIR R DL 2 EICHBE LD TH S 5, TRIERH LT,
WBIYBEZORBHE(FA T 1) BAREE R D DIIIKENEBILBYVETH I LELZ NS,
HENEBEMLFRIZRDDIVNEREZEILAS THLTHEHD, LI/ EICH
WTHEBBREDEHBRIZRZ-TDTH S I, TOLIIZ, BRI SATAOHARA b=
AL, TOERICHIBERLOKEL OBFREZERTHZETHLNER> TV D
THRARVSAEBbRS, |

D. #4772, 3D&5 RUMSHEMMCHERHW THD &ThUL, Th, /h2 4
FHEHHTWSZ L, ZRICHL, SHRETIIOTH 4% THY, 1L A EDENER
RERBESATETVWRVWILEEBETH L, ZIICLRENRESHD Z LBRDHH
o, 2E0, IR 1EARTBICEGRLATRELRY, BEOMIFLOBHICEL

TR IS T BT R TE RV L TS, BELWOIEBZFOHEFESBDOLND LW
IEBTEETHAH, Zhi, ﬁ#%?&kﬂ%%?&&%[%f%&m@%@%m
LI, FERRHERMRKORBWESRL W) Z LB TE LI,
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Kahneman, D., & Tversky, A. (1972). Subjective probability: A judgment of representativeness.

Cognitive Psychology, 3, 430-454.
Kahneman, D., & Tversky, A. (1973). On the psychology of prediction. Psychologzcal Review, 80(4),

237-251.
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LT, BL, BARONERICIEWTESRIET 2B T AEA S5 DL 4 E47
BROTHRLTHD, DFY, MNEFETERIZOWTEET5 L0 LU, FEbiTeg
DEFIBHREZBELTVRILNI ZERTE D, TATHE, ZOBBT—KI -1k
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i, BREREER—BL TV DD, KADLIIC, #ikLIoKEBTOZEROFERR
brw&wﬂ%ﬁﬁﬁéa:@iim,%ﬁ@ﬁ&%ﬁb&wmﬁmeﬁﬁngmﬁﬁ
/T OREE TORREY, EREAEF BV TESNELROETET L 225 DA b
ICECTVNS Z LIIERICABRICBDNS, BL, ZRSHET Do L 2RDRLkE
THoTh, BOLIICEFEMR TEL X IR b0ICH LCEEDEEZROD TN EDT
HDEND, ERICETIRRIIED L Ehbo580 & LTNDLEHNZDHTHAS D,
BRI ZEREZANTZY, 5B TRZEILEY, ABSHEEZT 3BICEEE2R-7-9
WD) LERICETARRIIRLICLTVA EEZ LN, HD VI, EENERERT
< L b, FEBIR, ERUCET B4 RERZEENICRIIAR TV S & Bbh b,
AREE, FREE LBV TEKPTEROEBETLE RS LD b LT ZeK 0 EANRE
PER/REIND EVIBREROPIC LTHRERO»EH ST B0, F 2 b IS0
LTEDL S 2mlafo TV B 0D, TOX 5 RAMITE DX 51 L THBShi D)
ERAETAHIEEELAENE LTIT b,
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KRB AMHHERIE 24 4, A/ 1FEE314, SEA 174, b5EE 16 4 O
88 AEFEREIR L L,
BB FLEOOERICETIMMRE ZORREEDL D, 2 ¥4 7OEME L, 19,
MEREVIBEEM > TVETH I BRE VI EEL LAYV ELEN? 2D,
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T2, [ERIZOVTHSTHWAZEEZELTLEI ] L0V 3, &I SNTO
B THD, 28, T3P0 LELIEZTLESY, Mmoo TWB D Lidh ) 4
D32 ELFEDDOHEL T & HT D OHER, BRWER L LEIS LT o7,
FhEE RAEREHEZERXTITON T, EBETE, 7, ZEA8E5TE%0ESHS
S(ATHREL, RENHTEIHBAERD =, D3N, ERICBET 2B EL LT,
EROEMEITo 72,
, mR
Y, FELREREVWOIEEZH-THE%E, UTO5 20873V IcHE LT,
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CATAT TLE, VTS, BEE, FErL ,
CAREFE - OO TR, TRZ TV, EEER D

CRE ETEAMBARN

FEIEDENT Y OMBEEEH Lz b D73, Tablel, Figurel Thd, 2, —
ADFESPEEDOAT IV S BEENDIRELITo-8BEI1E, FREhOIT IV 124
|,

so%

Tablel 7B (5 Lo I EER ol fid

BEbE b 747 FRE_FLRL Lo estaal
THEE 3 3 0 12 D & o ormn |
14 6 14 2 11 0 20% : B RS

ML 5 5 5 6 0 o L |
5‘,@& 15 3 4 1 0 SRR 1$$H53:$5:_ SeELE
B BFRAE, BAROATIVOEEHD ‘ et F £ 4TI LS E ATt

DBNT, BREVIBERH o TVE EELLFEBIZONT, ZEEEEICELTT
EHVRETIEARE, UTD 4007 AV ICHELZ,

CBFT TP DIcThb BB, [FHEIZIZR, HECEHs) 2E

M T B LRT B, TRICRIBV, WRET Al
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FELBEEONT TV ICHESNDREEToHANE, TREROHIT TV ICHEL
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- 80% ™ = SRR
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MEE 2 20 8 1 _ R s R sms
B BFERAR BAROITIYOEEHY Figure2 FELAEBRTE SR DER
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A ZEREHEOFERICBE LT, Tablel (Figurel) CROHNB LI, /N5 ETiE %
BHE OHEERF, SCRREE/ R EEREERI LT, TRICETAETIE
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BEOERONR, /IA3ETO TAhDL] OHEROETALDL 5 AmAENERS
HENER (bL<iE, ZRAUAOER) IChET 50N>V TH, 2ROFEIZ L -
THBMBICT 2 BERD B,

B. ZERAFHEIZB T 2 MFRIC OV TIL, Table2 (Figure2) 735, /15 4Tk MMEE B
THYOHBESEML TN D Z L RBHALNE o, (H] H5 =V I3 HE 2T
T5L) REBNRERFEICETLOTHEND, FRLELS IZ, ZERUCEET 28
TN EAEETER SN REEETIE, TOBRIERRERL VL LS. iz
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NBETIEZONT TV BT HIEEREHE, BEHL 0BG »5 Y i, TFRR L
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RBNEIFELEE IR ENRBERHB L VI LR TEBTHS Y,

4 SE X
Piaget,d.(1971). 7 &'b D AR EF OB % B, ). A5 K E Hi A7 (Piaget,J.(1927).La
causalité physique chez 'enfant.Paris:Librairie Felix Alcan.)
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RETH D, MEOHAME~OEBIICT ¥ = BAFEERIZ BT 5 B ERIED I 7
SEARBIEORHI~OBITORVEBEREETH D, E/o. FREFTICBV T, AE
DEEOBIHHHEE IR IT 5 MANEEH LEIE. R, BROBEMH~, SIS
B DICEEML b EEEME~, BEHE BT 3 EEZMNME 5 IERINEE~ DT
(CAFIRZAMREME L 72> T D, RFEETHALMC L2 &1t SEOHAME ORI
INFEIZIZEDDTEH LW L Thd, ZOWEIL, X RSer B BmEST-T
ROOTETERZRZ LTV X222, BIERBEOREN LYHIWT 5 & e LB LT
H55 LHRAESND, bLEIRELTIE, FtE RAQBEHBERICITAE B

2



HHLEVD ZLITHENTHDIZLTH, MEOHAMEOEMT 11, 12 MEHIC L TRREIC
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C. T&MXLEEXDHIZEET 2REFANE] 1T, TN EEERIRICLTLIFEE
EIToTWRWOT, SRITFEE, SHICRAAZLED THRESEHELILT, RELL
FHRARICTAINERD D, £/, b—bud— FEOEMBIIBETIMESE, LM, &
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A 2005 EEFRE 1 (£MX L ESXOMCICET 2 RZRHRE) 0BT, BiRES
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EFE] HERAT—~ WP OBRICET 5 IENMRE] I2BWT, MEETIE—IRIZ, &
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EHENPLEE [p ThHoTqTha] AOLSIIIZITHRoTWAZ EEFHLMNCLE,
BEORERREDI O, PMEEDOEZIFEREFX p2bidql ZEHE LTRITR-oTWS
DT, REOEEDOTRE LTRITRoTWAZ LRSS, £z, &£HEX ok
biFql EHErBEE [P ThoTaThal DL EZTR-TVADTHIIT
BRINEZADOFEDS B, [p ThHhoTq TRV FEBKEES &R D727 TlEkL,

[p T TqTHB] FHE, [pTRITqgTHRW] FELEE, pdbifql OKGE
BlEiy, FUEXOEENFERELD, TLT, o ThoTqThd] EREOLERT
BleTAZOMPITESIZ Tp aBFEETB] LWVWIHIBRKESXEZELTAMBIRTH S,
Thwz, 2O00REBEFRIZIEL LD, FREE (R) OHREHFEEOMR L IRER
S THBZ EERBBII LTINS,

B. ZOXSHITLTL 5L, AIEEMEOHR LBEEHEOHF L OHLE VS DI, FiE
EOXRERENEDEEL L THELVWLDOEEbNS, —EOBEL2E5 2 TEOREM
HRZEMERELTH, HOBREZEANITMOREZERENPRESINLZY, HDWNIT,
NEFFEOBLA A B IXF CREEESRE SN TY, BHNTI S —Y 2001, RLRE
BSIZET D OPRFHMNICKES THEGE, BELOKRERUNBOEEL LTEAT
ERV, ZOR, BHELEORNEI—EOBRENETHNEINEVWI Z L TERL, 5%
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NIEbDTHD, ZOLDRBEAPLBEEHN LSS, BEAROELY Iz ITEE
HICIELT, e RRERMEORE, B4 2BBNT Y5 —Va 0w, SR 5%
EERBEEZRELALZVCLTS, BHEORE VI BEENDIE, bo b —RWAREn
FESREFEETEARVAEBbIh S, EVWS 0, BHEEOKNE WS O, BENAEK
TFHLREEM TR, BAVAT LICNENY, KBHNEERZTTLOTIRANNET
BEINEZ3N6THS, :

C. RER, 2006 FEME I [HRAF—~ WP OBBICEET 3 RKZHHE, C1, B
FoT WP IR ST E L TVDINE I D&MD OTIRARL, ZOEREB p 2 51T q ]
EVIRUEXZ EIRITWMoTVEDONE VI BANLHAE SN, 25— P OEE
FREEE X DN TV L D IEANICENS = & RH LM Shiz,

CORMBIIBOTEETHD, LWV IDIL, FIEXD 2 >OFZYRHHAF—< MP &
MT (RHFXTER N D KRR [/ biZal L/AHE Fq o] Eah, &5 o
TV ZERETHHREROZ LT, 77 8T Modus Tollens, HAZ T, . HER
ERHINDZ L 05D, ) OO b, AR —< MP I IBHICERINEDICRL, HD
A¥—v MT BHFREEEL S TWENS TH S (Evans, Newstead, & Byrne, 1993) ,
GH, FEREEERT I LB TERPS7DOT, HRAE—< MP B0 S SRE X
NDODBIEETERND, IESELETIUBRETHEILEPELS L, HRAT—<
MP b %7, #RAF—~ MT LIZFRACEEEIND L THENS, L DFEINIE
LnETHiE, 38k, IEbIEBIMESITohTW\e, #iA%—< MP & MT &1, 13
ER CREHRIICE S 8o 3, D%V, SETEBRORETITOHRA X —v
TRLMBY, H—MIRBEEREERETERD DI L, 52 bN-pHE0ORME Fo
E%kwﬁﬁﬁibﬁﬁﬁék,%—%&%ﬁ%%%%if%éﬂ%ﬁﬁ@D%mnt@
Thd, ZLT, HHELEORKBIEVSBEND S, IR P B EN R EOREOEY T
HHTEBMPASNILL WS ZLIE, SBOWRIZL > TRERMRTHS L Bbh s,
(3) BARBZOREEMERIZDONT

A ARESCEELT B DA RS OB IR R R LB e o
BEV, TR L, IR, MERAMR, H23\VITRBEMNHRL Y, BkRaiks
DR ENERZER LIEHRIZE THOORVOBBRTH B, LiZvz, 20k 5 2
%ﬁﬁwbﬁ?m&woﬂiﬁ,&wmr%ﬁ,%ﬂ%ﬁmﬁﬁﬁﬁé%g%(E%%m
@,ETV:@@%%F%%T%@&E%%#%E%&%ﬁﬁ&ﬁ%%#?g%)m%@
NI B N TER D BRLBEXZTAL TV BONE I PERFRBD, RERTEHEE
HHRELF EDICEBLC, ZOLED PR MEO— B ThIESEEEN DO & T,
Event-Related brain Potentials M) ZHIE L, RERLIEREER L OB TELSER
ERHLEZ L 28HE LT3 (Stauder, Molenaar, & Van der Molen, 1993),
BT, Goel AEERBHMERR &\ ) IR IC BB /2 SR4mMeRE (12, 7 U R RS L2 3B
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RIERRRACE IR AR LoWVT, ARKENZEBE L NAIHETFEN2BE L O
T, BARTEHEIEINDEALBER DD E D 5% event-related TMRI ZHAWTHRTW 3B,
I OWFRIIFEEIFRL TIERV S D0, FEENHERIERIZEIT S 3 KER, TRobbAr
Zm Yy 7 B (Braine, & O'Brien, 1998), # . #/LE5/LEE (Johnson-Laird, &
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BOREICRW Y, B s NERIEERF 2RO MEREE L 1ZR R o7, FETHIE

(executive control) IZESH ZHEERIKE D H AL NEHEILIND Z L &R L, ZO
RixHHRE0 2 ERBRERIZXFTHILOTHDH L LTS (Goel, 2005) ,

B. Tk 5 mIKBRAHERE OIFE) & PR RIS 1T 2 RGN I & R %
RSB RSN Z &1, R RAOEENSbEM5 LT, ThiR) 0FERITHBDL
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FNTIE, Z0 &5 RHIGBEHRE SIS T » TREA ETFTWTIE, SRBABEE DM
FREBPEAINI L VIDZTHAI N, BELLIZDEZXIEINoTHA Y, £ DXt
JSBIRR 2 ST DAL 2T, BER2FEROERICEZ-TLEI ML THS,
ASEOFEEIZBWT, BRBAEL KA A~V T EEFRWEXRBRNIZRBIT 2TEEE O
HIBER A LT T AR TIE R, BKBAEEORED LEFHNRMELIT R0
DI, PO RBARELOREN ERO L 5 L GERE RS ETEEREEZEICRY
VDDEDEMBIENERFELEZ DL TH S,

C. ZDAICHELT, SEOHREERR, AFEOCBEICH L CEERFSEZLZEELTH
B, EWVO DI, SKRBAOFEZEIZBALT BRHELEORR] WS, EREZ LI &
DR TEZRBLENLTHD, THETRRAUEAECETIEETH-TH,

BAF—< MP IV I 5, #HAF—~ MTIIWLIZ5, £UEHERIZVWLTS, 4
B — FRERED & 5 e & AV IcHEaRE (P4, 1992) 3v-o>I5 (EBRE, Tw
DB VS LY, RATHELIITERY) W3 X5, BEILICER -5
BENDHDLICHRELHEHL T ENLTH D, TRICHL, FLLBFEXEZED
ESTRATVEPEV) REEOKR] &5 EELZRATHE, ZThETELED
KIRZONTERERREZHE LT, H—0RERR L U CHXETTEEMLE] Y B
PNEOTHD, FRELTE, BEETOLOPERIND/INE | F4E, REELT
BEME L OB TELRD D/NVFEPEPEE, BHEMELFREE L OMER—KRIZFREE 72
HEEAE, 2 RIATEEMES ATREL 72 V AR B 15, 16 BUESBARELOEELRTNE
ERDTHAD, L, ZOLI RFEEEMIIH ETHLESEHOFERRE MR LE
FHITH-T, SHROLEFHNFAEBICL > TRIELTWW ZERKETHD, £/, 20D
LD BB ELOEENFETH D Z BRI NIUL, T OEEORE FAIERZ T
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