TR0 FEE RERFICHTIBMAFOEMESR - FMERLER
(REFEDFRERD HSRELRICHT SBHNBEREMRER)
REBEE (1)

Eie#Ra (EIXFEA FIKP)

1. MEEH - REYS
ER 24 FICEREENNBHEELICLIBEICEVT, /- DEBROBEEOSRICE
EY AP EERIABECELVERERT RELAFONAMN6.54THD  LMNEES
hiz. CORBIZOVNTIEH., ThhbA Vv IN—VTHRECATLOBENERT SIS
DhT., ELICHMT B LEBRITTFREND. A VI L—L THELNEM LD L
LCRERBICERT 20103, BEORRICH T2 —FEHICLIRENEKLLE
HEET AT ELLLERDTHRMNTHLLIITRETILENHS.
BNXRFTIE, FMH 25 FEIHHEYE RAOAREAN LICHR D LROTAZIES
%) (F—TiF MEEEEAC B ELETOEMEORLED STRETIEFRBLL
TR AR BRFHE OS5 LORER) ., T 26~28 FENIHPY (REBE(CH
THYMELEOBRESR - SPERLER] (T MEREBICHT 3 RERECE
T AEMMNEBNESERTHETIOS S LOKE : AR REEFHEHEESRERSR
EHRIIBEE (T35 2EBRE LI EEELTER, CRODFERIZEY.
REREOERIBUXESTORMENBEVKEZERT AFHEAHEHEL. BB
RER (BERBERER) OLAMCHIETEEBTI—Tsr—4%— - 0—REMERL
fro LNLAAS, HRIKBEREOEMMEOE VKR ITHAES BUXELETIEA Y
HNL—LTEEFRYIEEN, 35—208HE LT, BEORBOEHICHENTIEH
BEEBEIEA0 L, THLLEFORIHEEOLMHEINZEHBEORAERBSE
B EERDBIENTARTHD. BERETOERLHINZEHFTOLHERSSE
TN FdITiE, BROEITPETEESET(RA Y FEHELMILT, BEOKBEDR
M TR R LIRS EEMEMG N L TRRT 2 LAREEL D,
ABICETZ45EORMAICO VT . EEORRICH T L ZBIEHE T /L NN (Multilayer
Instruction Model) | (B3 E % F, RTI & MIM, LD 2%, 24:41-51, 2015) ISk Y EiBRT % ([
1488, COEFACEIBOEERF— BRI TS, B1ATF—SEES
OFRFIH T2 —-FHEE L INENEIES. F2AT—CRE T RF—COHF Tk
BIZoFETEERTREEFECH L TRESNIBEEOZRATOBEM T IHHLEK
T3, 82T COXBEEERBLTHERRAL LTEERENR S REE/RCH L TE,
¥3RT—UELT, BEOERIZE OO TIC, & URBLERE BIZE, ERick
2iEH) ITLAEOBEICEL-EEERS, COSEREETILOREZZDE. &
2RTF—UTHd. F2RAT—UORBEEMART 312, HRLUBFOBS LBHNIF
HEOREAOELENBETHY ., COZEFRROREEL>TWNS,
AETRIAETE 1 RT—VCHhIBEORRICB T2 HEEEELEI3RT—
CiIeH=AEOBECAL AR ERCOWTEERICHREEERL TE1-, MHFIC
SNTIREHRERD [MERE] HITHUL T, BECDVTIE FER 18~22 FEXEH
FEARISETREE MR XIBNEHETR) §58] © [TH 27~28 £EXHT



DA /
SEEDFMICBI D = g1 | 2TOFEL
R —EEE =l ,
SEDSEE| % _______________________
EEOFRICHI S | o2 81 AF—VOHTEEBIC
WA LR 2 A7y  EEHBZFEL
BodEEns /[ RPNTRRATEICES 0 =\ 83 0 E1A7—Y, B2XF—D
@H;%gi<:MQ%&EmCE%¥ = ~§H,Z TREBIERA S HFLE
[¥i£3) TR =

1 BEOPER-BTAZEBIERETILMIM CEEQO15)EHRET) ICRITARBEDONE

P HBEETH IOV S LFAREE HEE] TBEVTARTA TS, FEXTH.
CNoDERZEICLT, E2RAT7—VILH=5 HHPFELEOODFETEETTREL
EICHTLBEDOFRICETSEELE] ERART HODER LG IAERARETS
TDTHB.

. Bry - BEE

FAEETHE, ZHEBLICBVWTOFERTEEZTTREAFKICHT 2EEOEKZICE 1T
PIEEHEECHRETOODERETIRERAREZT >, R E LT, BREEH -
BEENRET D, CO28HEZHE L LE-EHE, MHEOREE2X R 5RMp0ELE
[CHBUAERSATVWDENETHS (FHIAIEL, Wai, J. et al, Spatial ability for STEM
domains: Aligning over 50 years of cumulative psychological knowledge solidifies it importance.
Journal of Educational Psychology, 101:817-835, 2009) , &4+ T®D L io1d % STEM (Science,
Technology, Engineering, Mathematics) fBI I & (T A BT 21D EBEMHAREZSE(CT
BTENTZELHLEVSFRLH S,

BRECEH - BFZRREFLLT., £TE. TR TNOEREFELOODFT (RS
VHIOWT, - hEREBELT, R2ER. FERBNICRYFEELHTERT LI L
ZEREET S, 2EFH - FERRAE®., FNRAMBIZEHE L TLEFINREZK
AT (B - BRECOVWTIR/NER 3 FAE~FFR 2 F4 . BRICOWVTII/NER 5
FE~PER 2 FEZHRICRATATOREERICERENATND) FITLY, TR
FELTEORBERBRENOREINLDET(RA U b, Thbs HEEMHZD] D
FFLRA D MIOWTEHEECHERB SN TW SR EHS5D T, FAETHIRFELE
AREOFAOGELN (FEDIRE) TRERIIDIZUVO ITOANEH#ZRD] 2FT
(RAVMIEBLTRBERET D, EHETDORA U MIEHOET, "HEELTER
BNBEEAEDTATATEIRANT v TT 5, LEOREICKY ., MEHICE TS
FEEODFETCRA U POHRRILEBESNDEEAEOY X MEELRT T L EFAL 30
EEOBRET S, BH. REEITOVTIE, XEEORERBRZL LT, DFETHR
A2 bOIEMMSEEHETNTNAVN DADMEEEZHE L. EBEHETILOE 2 R T
—DICH=-HEEFEIIONT, EEMRZERT HHETH 5.



3. EHME
AEETIE, BHEAH - HEEHRERLLT. ﬁﬂ+§i®o¥?%¢TU+4z
BZDWLWT, - i FEBEL T, F2ER. PERABICRYELOHOTEET I LER
BEE L=, BEEMICE, BERLEARBREORLOENATRELEDEI (RS MIE
BLTRBREZIREL, SSCFORMU MIEOET, HBELTEASKLEBALED
FATF4TFEIVALTYITFEIEITL .
(1) =H
(@) INPRSENLHERSEETOLEERIZONT, DFEFL(RA U b TFhADFE
ST TENTHTERVWFICHLTEZONDIIE TEE) O—BEERLE. &
ERBOFNTRON - RERCERTIATLH M. JOEALFITICOVTE
FMWWELS I EMNTET
PFITVOHMDETICHALT, RE - £ROBEHAEEZMT L &HITEBMOBE
FRA. TRICEIOINBEBOTRETOERICOVNT A - BT L. TOHRE. &
BOHE., BEOEFILCOHBEORER. PC 1° iPad THU{EZ B EAAS OHREAL ELELE
OBEBICHHTHLI LABDTHRB SNz, Fh £RERBELTThMAOAENEIAEY
ML, RELES S LLRNBOBHRICEFEUTHI LR Sh .
()BHIZETIEIRT—VICHT 2EANARRICE S (RE(AERE) ZIREL,
FOER, 0100 FLEOLOTH 10 XERERTHIEMNTESR, ThiTkoT, #ES
AT—UOREBRA L HEBBRH LGN CHAREZEDIERNTES,
(2) EH¥ - ¥
INER T EN PR IEETORETICANT, E2AF—JICHYNTIRELESE
DZEEORBSEBHTIFETCO—E%: DFFERHI— ) #FANTHER L.
EE LE—EICOWT, TO—#2EXREH1 L21CRAL LTHETRT S (FHREE
2352759 a7y 7Lt 0EARTHHETHS).
SHTO [DEFERRE— M) HEFLNAEERABRITOVTIE, WMT—F 25 4
EY CAQEIER), (65— LER ), TVEKE?), MEEQ A 224 °), REBYEL ],
MEHEORER] 0 BHEOBEILSEL, ENESTERAL. TOHR, LITOS
HOHR%HBT=.

E—IZ, FELOERPGET S-OOFITELT, B - BTk, VHREER],
IMBEEDQDAFRH, LT IWMT—F2 AR )~DOAER OFITERNSLIE
AREL, FOEAE, 2FUTHROT7ELULELED TS, COEAG, 2ETHH
BERITEELLAL, ‘
FIZ, HE - HROABOELICHL, N1 ~M4, N5~k 1 ORERFETE IV
i) OFIATHAEEMIZEFORENE LA, P2~h3DPERTE, N BEDA
2BH] OFRITETOEENFEET B,

E=IC, 1RERRE 20~20 EORMBHEE, W I—X2 AT ~O&EBR] (BT 2
FIATEESAWY, TVIREL], THMBEZOAZBM), ELTIWMT—F5AEY
~DEER] OFEFATERERELRCBWLWEYT3ERMASH S,



4. EHHARE
O HEOBBLOOFET ELEBEOREEZ T RELEICHT HIEHFERVEEOFRIE
DIEYHFDOHR
(1) HRELIEHIE, BF
INERBIUREROERFEENRE L,
(2) #F4
BE., 58 #F
(3) EWHAE
BERBEIEOBMSEEE 2 (27T,
7. BHESEHREEEERESORERAS L VIEHANE
AFEERICBEFRFRICEA L THEMEELAMRSBLEEHESZHEL. ABXOD
EAMTEEICHI-DILIC LIz, ABEE, FEMBEERBEICHS T2 HEFEEEE
ELTHREMTontz, EERESE. FEER HESLR/NER, RENER, B
Wk, REPER) ORE 4B LEEETHRE 4 2 THERILE. BEERESA >
N—FUTOEY THS.

No. B4 - wW ¥F
1 SELHDTHA SEABREBIXE HE DS
L2 MESERNERER BHEEX - P— HHEE
3  MBREINERE
4 MEBRPERE
5  MEIRE PR, KHEER—/ A~/ H— BHEE
6 HEHER—/—/N 1 H— MEsE
7 HREEER—S—NA F— DEZ - BAIXIERE
8  HEEER—/\—/ A ¥— BRI IESE
HEFEHIE 445 BELE - HEFHRA
[ MR (0 smxem
BRI R EEHEE e ;;iﬁfﬁ
BRHBLE REIBE — ELKE
i, T | SRR )
MEET g A | FEEEERS i
siinical o f
MRIRH 6 I BHHE
4 ; BURE
P iy A
wiEE =R PRAGHAER ER ‘
HRLEE e |
wRdEE BR b KEHE
ahEE | } « BYHE
\ 4 U ) W S
- Tt S2H-MEEREE DT
Wrmnemosmensmr  gu| 2R
COERERH - HRICBAEB EDETC 1l BA—IN— I — il
A v ORI ﬁj € TR L HRPRTE
O R > R ITHIE LI BEE N B eEAED 3 Shic—RERONE &Rt
JZ ME SO —EEEET 5,

M2 AEXOHEH



EERRESEESHBARETIELDIC, SHEICRAA—NEREZT>z. TIF
REMBICHET D EEDICHBRERBTOEREFER S5, BN - PEED
Bl R EMBRARELEORE - IR SMRHIHEIEREE MR X EESE
ESEMELSE G B, 11 A, 28), BERESBLIUEXEBR#ESTIE. BE
OEFWEDHE, DETECHTIHRINEDH . BHER. WRBTOFHRL
H. BHEEA—N—NAHF—DOFHABTORR. FHEBEER (RTHREEZL) O
TERRIZDOWTIREE T oo BB, T RAICIEEE - R E#REX D —FT 11— 2 —H'H
EL. BHEERCERATOEL L > THRET DHRHEBR D ENTE, .

E%m&%*%mhvurm BEEHE - HEOFAThOSHEMAERLLT
FEBLEz. WThONSHE:EMEREROHFHEE LHEEFR—R—1_AF—TH
L. DFSOFRIL. PR IOEEMBSICRESND L S5(CLT.

1. BREER—/—1 A F—ORBRR & FHRE

HE -EHH - HEOEEEEF R~/ =N\ =T, EEHOSHEORTEED D
FHRELTRBEIN =, BEICOWTE, 2 ROEEBEX—/—/ A F—HUhER &
EERESELUCEREERBE L. 53 - HPOBRBBEFX—N—4H—1&, /-
R A BREFRB L TEETHEL -, HIXESET e HETIHMLEFTR—/11—
AH—ZDTlE. PHLOEHSMTEE &0, BESRET 1.

(4) ERiEOHE
F. BEICBTZERLODETEERETIHDOHE

EEOBFWEREICOVNTIE, FERRICHFTIEHBLOKAFHRDIC, 5
EDOFEF RS FZDOWTRER, FERBCIE L. HHANOHLER
7. ZOHRMEALT IHHBER— =N PP ERRABEEFOERL TSR
KERETHEDN T—ARKEDERLILLITH5 RO, REFEDIC THFEFTERHE—
bl ZERL. REBRBTEHEC L. 485, HAHE0RABEERETL-HIZ. B
gLLTEEEELE,

BHSEH

L5 (EHRE] OO O—2& LT, WREEPEEDIFELEHRE LELAE -
BEHERERBNT 5.

(7) MERHP RS ELEEREE LEATOEW

Eﬁﬁﬁﬂmawmelmﬂ%ﬁbrmémﬁ TOEREBFRET I LHMNEMOD
128 & L, |

Fh, CNFETREZTH>TCEC, FERSELETHEEISNBEDS5L, XEDSH
BIEEBRE L OEEMNRESVERUTIVE, 30T, HERTENBEZT-
EREDRENS L, LOARMNERICE >TERALFELNEBELEZON. ZOMERM
CEEERARLTENBBMO2 0B & Lz,

é%t,ﬂbmﬁéﬁﬁpmmmﬁﬁﬁhiié LT, HBRBHENAEDLSIZE

CBTEON, FLT. HEFDOESIHEEAALNEON. TOBEEREESCEME
O3B &ELEE. :

(1) AROF®

BEfEERT 5725, ¢+&3$$Eﬁﬁu\T®#4®W§?7J&—bﬂ§&
iﬁwﬁLwﬁﬁEﬁotu

1. 2EEORBICETEEFERONRE (5 AEMR)



B SEANEAENE (REENBEET AR ICHT2EHENE (108
=hE) :

CBOREZERLIIZRETRE. TOROEBEOEE (1 2 A%EME

() #BREMT
(@) 1. 2EEOHNBIZBHAEFERORE L
RISOEI3BFror—r2BNT. SEEMT, 2ETEZFLERNEDS L, £O
RNETOETE (OO LAEL, HENHELLY) 2BLTWAONRAR, £, 4F
FTONBEZERTI2ONHLNEBLTVWIOMZEHRRSER, &8, COT7 Y
r— MBI ZRABEORLEIEFEEEIMFRALTVWIEFREEOKMBICHOET
Hb. B4, 5[k, TOEREFLDEEOTHS,

H4,. 5&Y. 1EEONETITHIBELD ILOBR) L TholR) OFFIC
®LT, 2FEORBATHYERED MEBR) © THR OFFITHL T, FREL
DNEHENBEFEBHRED-TWLEZENbM 0T, '

BE 7 25— h o— K¢ ' VEA ( )

FNREOWET, hRENBEHOSTEO LT IcoETE (MDA, BEMRLLEELTLAH)
ERARE VN RENS 21O T BAL T HEEL, AEOREERRAL EIZE—HEES Y TLAK,
HEO—BTTOT. T SEIAFNESEREOLET,

B 1 L
1. 2 EOBHOPEERYE-> THHLEEONEEERT 0N LLEBLELEN, (HTE
EHEDECAH, $ATIZOEDT D)

[14] "

gy 18 EOOC D EEESLE 2 MK %, BOo<YEEEbE  3F MHOSE
L3158 HOEbUOHTEEOME 23 &EOMHE 31 KEHOMEH

4E HEOLERIEEL ‘ '
PRl 18 ottt 2% Foith 35 Hoiltp
Hze: 188 kEHCKM 28 WEATZIAN 3B HEALEREBKBOLEL

[24] ‘

b3 15 PEORYSESL 23 WEEH LOLERE 35 BESLLbIEFEEL
43 (EEEEEHEOER 51 (L3 EE RE .

AN 1 AMEME 2% DBOSLEOSLYEIEbE - 3% GOSN
C4E AEMOEE L

LM 1T GAENEEOTEN 27 ML EOZbIOREOEL

3% KROME L RAORE .

EL 1 BERLTEER O 22X EeoNT  3E TSR

BEM2 .
K1 TEAEABAELLEELAOBEETTA, CTEAEREMIIRIT L,

®3 BRHCEIT 37—



1TFEDATITBTAEFRHMBEDER (N=120)

0 10 20 30 40 50 60 70 80 90 100

1% fE@ DY EFTHE ()
2E B, E ROOWERTSE (K
3% MO EY
1E BOFTHYDMEET DR (EF)
2E SFEOMHE (L)
3F AEROMER EF)
A% MEOBERBELUET)
1¥F AOHER(HE
¥ FOHRMMD
3 HOHR(HE
1% RESRH () [
1E HERTIAMOGEE [ RS
3% HELSEAES RO EAL ()

M4 PREI1FEOABRICETIEFERPAEDER

2EADARICETSEFERAENHER (N=120)

0 10 20 30 40 50 60 70 80 90 100

1% EOLY IS ((EF)
28 PEEILOEFEELUEE)
3 BRINDDAEEELULE
A% {LFE(EEOEE (EF)
5% {LFE(LTDRAGEE)
1% £heimiacEsw
28 O LSO DR ESE ()
3 BiHOHECEN
AT EPHOE B ERCED
1% SRWICEOTES (b
2E AT OFHYDXBROEA (%) I
3 AFOHXLAFOXTE(HE) [
1¥ BHRELLRME
2 BAOME (DD
3 WELHR (DD

H5 fE2EL£ORBICETIEFERATOHER

Fz. TOMICEH 1 ELEDOAB T, EFEEO KFROEHE] L PHEED M
BAoHRAMARBOEL] OETHITH25WDEFRAETFEHREZLOTHEY., 2F
EORBTI. LZED MIELES LOREL] © MePELE TR AL, hPfHEsE
DOIARETDFEDY DXRTROE] (TH 9D ERENEFRHEZ L TSI EAD
Motz EoI, RERAICHSE, ERMICHERBICOETEERLTEY., £0D
b DT T (XL PR, HFE., EVREBOIRICE TSI eathh otz

FTOERICHTIRBENS, £REHECLBICRAGVWIDESNA—CTHI &I
HLIZRLTHEY., ThAMOBEBICHEATEZVVYEEEE, HICEFREEZLO
ERRHAET otz Tz, BMEHRANoZY., BEPAEERALYTSHC



BRTECMEEEORE (107 : RELTHRIN=118
0 5 10 15 20 25 3 40 45 50

Rkt BOYR
R HOUE
FHOSENFEE
ROBSRIDRAA
WD B85, 4345

zoMm

K6 EBETEEMNEREOES (108)

CICEFERELOTLWAERLEWI EdthA T, DI, TORBEFERT &

BRHRICEREZHRCTOARLEREIR, LIRIEET. BRERTETLAVLOSERR

[CfE> TLBHRTFEHIMANZ B,

b) 3ELEOERENE (REEMNBEETLAR) CETIBRERE (108X
;i S : ,

TR 30 FEORBEICKAEOEZEO—METoTH D ol RTEEITROEHB
REL, HHEPEREIXLTREET > LOEM, EEALE ThASARL] &0
SEMRE MMMz, EOT. EONBAEBLISCVNERLTVION, Friy—
FAEET O, M6k, TORRETLHLLOTHD,

BERNOBRTACRAANDE CAENMTUANTREE T . TOIEEH
Y. IO ERARBE+HICERTETCLANKETH . T, SHOS5FLS
BEOEC DL 2BRAFTTRZO 2% Y Tholpl, 224 420 ER-IENE
CEAICEETETCOEWRETH o1, '

FOEEBCET AR D, EENEEMICHAETEATEISLICHEERL
CTWBTERbHG, T, BEZSHIZOMIBL CGREATHICShENEER
ENEATLESRY, BREFTOTHADLDICHRLTLEOMN, TOEROHE
ENBAINEZZONBTHLEBERTECIVEM LY LECEEREEE> TN,
E5(C, HELEETRENERDOFNIIOVNTORBIZOVTEHETR+HRTho1=C &
R =iz, ‘ ‘

(c) WELEHLLBELEE. TOROEREOES (1 2 BEHE)

XEORBEHN TS BRTETVAVI LD >10OT, ERENRT BRE
RUAEE BRI ANEEREL TV A FETEEOYE L, L, —EF
BLTWAEWSZE2HY . BEBMIELLE L, EAEHK > THREALEBRET
53&3120L1. FLT. FALOBEERALBICBUEROEREFZRE L=,

M7 tORBEFEEDHLOTHD, BEREAKRECHESNEC M D,
LAL. TELMBERET > TWENWREORASNE. I 20D ERSBRTE TG
WEEATLS, Chid, RERRORFRTER ZBFMTITS LS5 1RMTIT-
ERHTEELUNEEILND, REDORAHL. AREERRITBAZEALY.
ERNEBESAROONEYTINETHD. BORBHNERTE TS D, XX
KEASELEBTRTIREET oA, EENBECEIETETLERELEY. B



BRTEL A O (128 : BIREE)N=118

0 5 10 15 20 25 30 35 40 45 50

Rik01 BOME (2D
ROV EO MR (2(E)
FEROIENSEH(2E)
AGESRT R A (26D
D B4, L5

o1kl o)

SEORAA

IRAEFRO LA

7 ERTSAhoEEDES (12A)

BWIHBBEIEEYLENS, BREMTCLoMNY LEBBIEIRENH &R
HLTWS, .

FBE., BEFFS CELTEEOERARE(HEIAEN, AXEHTH O
FEFEICEB L. £ROERITLSE, REOR. BELETILTORBACEER,
PC % iPad TRUEE R4S OBBEA EREROBEBICENTH o EAibnd,
Fio, EREFTTHMSBNEIAEEML, RBELES CLLATOERKICIETER
ThdEEADBND, PiEY, ZRNEHERBEESHCEESARDOENIEEOREE.
HEOBRAE T TR, BROEFILCPCAEERANLT, WHCEFORMAZFHBSE
ENPBETHIEROTREL . Fh, BABRETLIDHLEZSEREIBEL
SHAYRHBIELEETHD. EXHMBLEINBERAESBAL SR TLEL
RETEZAZERZEE, EHRICE>THMARYERETHS, . HHYPT(ES
ARSI BEADRBETL, LoAVEBRIELSZAT, BEES5Z, £fkAL T
FBLENDL, THhOoDHMBEESOPRICEL LAATNC VWS LYANEERETHD
CEEBRETER, | |

FERTF ((BER - BOREORERITIBAREENS No.2) MBRHK=E] 2016 &£ 1
BS) &, TEFERZFOHLT (BE] (BARSE) 2. BEELTHYBATLIPR
RELZEHY FRAL TEFRIL, KE., EE. ERARRORMYBAHOPLIC
BoTWET) A TENSOBEBBIZHLIEONABROFET CIIALD] xR kD
C HEEFHEALTWS. Thabs, IFEL-EMERICERGENTS, BENFED
BTk b EMtTE] TENAGREEREZLITA 00 TERMALBELTY
(SR EMT, BERNISELIBET) THd. £, Kol (REEZREZ.
EBE - REMGRUF—HEEER L & 60— MTERHE] 200048 BF) (E..TL
ONYEREYT, o RYRE THLOBERETMAL TS, [FEICHELE
BL.MEOEZEMYARGEAD X UBEMNIERIZIRAALTOC I FURIEN TR
L] BUEE, SEOTHABALESICRRESZEShZ] E0VS5, ThbHOBA
F, B3I RF—UITHTIERINOHEHSWAEOLEZILSEMNTEIHMN, Lk
O RREREROSMTERICIRBETIENRH SN S,



B - BFELEH

(7) TOFETEEHKI— M ITXEIERT—2NE

FEEL DFETERHFEI—F] ZANT, § 2 AT7—VICBYTHIFELEED
ECIZPEELOREESHAFEINLZON, FEIA-RHESICHLTEDL S BFL
TEHELTREEFTEZON, ZLT, TOFIATICHT IFMEOEKITIED LS %
LEOMNMIOVTOT—2FWE Lz, DFFTERFEL— M) (FRFIELUHEOHEN
BECELBEVESICTROR 8 DHXEFRAL V=,

() TOEFTERHFE— M 2L DIEBRT -0 OHRHEA

SO TDFEFERHEI— R (F, INER I ENSPER I ELETORFEENRE

DETERHE—F
8 48 108 ( % )
H4E - BH 3E WEHEH HI M1 AhoTESIHRE

H # [ hhoBFH-T SERNOTFUERML. TOFFYEFERLTEAERND.

<FRENGOFETE>

E{OFRE—EIctFEhtl, FORSICESLTLAV S b bolElHS, IREMELFTT
FLELTHE LSS, A RicsS TR, RO RECRO YO8 50 B LTy A0ddif b
b E TSN,

< BPOEIT>

T ERITHALLOSLZBAREC, MOREOEER (EEROVE)EXLY, #3R68FIC, Ay
AFELTWSILAGEORICT OEFARTE LT, EELTWSELDL XSV EHR R G0 T BN
MY LHTEL, B, TOERBRSHTAROBTRTWZET, ASORSVEICEE AL
T ED.

< TFELOERO> SRS LOE X

OO EHLERERFEO TR |- A ASERLTEY, LB SBICRlERRILFET
[T HosT, MR Y, WA T Rol, LAl FEhhEEI LR AT SERSEESETLE
Ryt Ao, [EHAROSIFR, TRIRFAT oL, BEICS
LT A duE L R s s B i,

Rt T ENa RS LEIC, BAR
DUAFEEH->TASOFE LS| - o T LSS C RN BN S o b T s,
=iy W <E Ay SRCT Wil BHEmednd  — RS AL R B R,

ST

-EEREMOHBOEFAIEICETT S,

FEAROTAFFHERELTES, 1QOT 8z &) 0-oindE
O E AT AL TR T2y

8 [2FFERHE—FI1 OF



Ij\ ﬁt%‘l‘ﬁ WM: D —% D AR~ RIBRE, G:F—LEH, V- 8RR, ,RARUSEL, T EEMORE
B e R TN e omy T #hO Ehx R ROFAT
EORER AW, B2y T EERHOERO = 3
@® MFENTREARE 2 : CHFETOEFRRC! . i
VBT wmics smmie| MFEOCy Lm | EREEL SX0DH A =4 BWAERETRT
O|tnicmasce, TTORATT | s g AR ORR| 27571 ERT 58 | o COMRERATI e s 1gm
|| BiHA e Aol ok ERI DHUAMEL BRYSTENIELE 3oy 578
OREZOLDALE XBRAGEORETE
D uenanon ES DO EL 0 IR E A R mt?u%tégﬁm
D A EHEEL &)u;riﬁ;;samm
805EL
e 5 Pﬂ!ﬁ!azbnu\%ﬁ
RATWRLENCE | RATEMTOLEA
@® 1S Lo e eyl EANOBERIEHD AISEHEDITS
EmoRAEERTS |Cied DUl iiotascon |ERACRRLE L el g
; D
p R 3 v WRBIERAGH
O] HBIELEIZEDZAMO [IOFBETATEE |IDMMEEZSNY Z b= e e £\ AT
3 |9PAR y_LEMONE  |ELf: 0 5 SiouaminEm!
2
ﬁliugg*f;%ﬁm &Hhﬁ;mﬁ'"wmﬁ ELG/—HZBEET WEEEHRL
® F—LEND NE ; - MLTO—
Dhonsm HODAROEPY A | HIELEF—LEBL [SEATERL REEL S H - ERETS
MESHS THMEERD
B9 ¢%hrﬁ&#ﬁjﬂﬁ®0§f§t%hlﬂ?é?;fm Bx

L. BExlElCElBROs—r2E@T -2 LTIRELZ, ChoORELET—
FEEY - EHONBMREE S L ITEBE LU, NERE TA BEEFH),

HE ~ZAe & iR,

D T—A2MER] THY, hERE A #Heky,
%), D T—42DFR] OB L4EETH S, Fi=

rc
rc

B &1,
B &1,

REMICTFEShLO2ET EITH

TRIBRYDFEITE, FOFMICE>TEMEIhZROFITE, WNT—F 5 AE

J~DEER],
FEFE D FEIR L,
FIUTIE, FOITATH 6 IHBICHESIhSDITTIEHGEWLA,

6 47— LJEE,

ViR®E1E,

rM JL_.\%GD)(@ %DJ!

IR

Byl 11

DEEOHANLBANTHELEEL, TOHEROELTTRY,

RENMZ6HEEEDT. TOEEETROEY TH5,

<WM:T—F2TrAE)~OAERE>
FELDFE~DOENORE S ZHEET 27=0DI,
FUBKLTRRLEY, HCHERBITASTHEVARZAIBLIEZYRELZYTSF

WAICHIT 3 el

FEORNZEMAELTRL,

D& L THHORIRERREERT H=ODFILT

<G: T—LFEH>

FELOFE~DERMZEBRET H7=HIT,

FIATOHESENS

BEIANENBZRTRRL

—D—DOMETFEa/89 FZL, *

FROFEATOREICDOLEA S &£

SIHEBES—LEALME L DFESE, 714 ABROE LM TERETHFILT
<V:f#REE>

FELDFEOEBORILZERT H=OI,
BAEZHATHICXFORNEFTRLEY, ZEOXHICHMDLIANEE

FTHE<,

BEOFEHPEEDBEELZIRYEY,

#BiEle, RXET S ETHRIESERYTHFIUT

Jh\%a)} g
?é: %@%E‘@Eﬁ@’& BEMRMGKE~NLESIZEITA-0IC, RELShT

HDFIT

FEDOFEDEEANEDLEALE

=iE+S
I=SET=R -

HEDEHLEEDBREZRENRET S




<R:#&URL>
FELOEBEORREBEHLT S0, FEL-HNELEREGEETLFHEH
EFTSHFIT

<T: BRIDOFHEER>
FELNEFARABRICOVWTHRIZCEETEDLLSI12TE=0I2, FHOBREZE
OIZRET HFIT

ChoDEEEORRICEDE, DETERHV— ] HOBLWEERT 4%
D - AT o,
() TOFEFERFE— b [LLDRET—FDEHSHH

MOEFTEERHEL— M ORBET - Z2H5HL-BNOHEROAIZRT. 2T
(FHEEOBFRLE, NP THEHE], PPk #Hek) BEOEMNIITERAZTY
(&1, £2), COMMBAEIE, B - HFEFECSVTRLVFERSODZVEETH
B, BB, ABEETOLNHIEER N FIARKATOINBERTHY, SEDT
— R REOMIFEICL > T, HIEREIEE SN DWREESH A EICERET HILED
Hd. FEFAUTORBOAT Y ME, 1 DOFIAITHEROERICHET 0L H
HNDT, FATHOEHKEBREDEHEE—ELEL,

&1 NFR BEHHEBEBTOEBAIFITOEK

s g A DFILT RDFILT
mmasy | TF | BT O[O\ H || B KR\ R | R F (K| E | E &
A~ DOWMGIVIMIR|IT|I@WMG|IVIM|R|T
1 1] 4] 1] 1] 1 11 4 6 1
THE 2/8E 3| 1] 5] 1 i 2 3-.1] 2
(5~104F) I 1 7] 3] 1 g 2 3] 3] 2
Al 4 1] 2 5 2l 1] 1
o 4 |7 6 4 1] -3
6] 4 1] 2 9l 1| 1| 3] 3] 3
(15~204F) A 1 3 T
718G 4 1 4 3 2
sl 4 1] 1 4 3
35 9f 9| 4 3[ 1] 1 0
(20~254F) 10 6] 1 4] 1 6 1] 2
11 9| 3] 1| 4 1 4 1 3] 1
12|88 4 1] 2 2] 1 1
12/82] 1 1 1 1
13 1 4] 1] 1 4 2 3
A% 14] 6 4] 4 2 1
(15~204) 15] 8] 2 4] 4] 1 5 2
16] 9 2| 4 5[ 1 4] 1
17 [ 2 0
17 S 1 2 2 2
wjﬁﬁ) 18] 8] 2| 1] 3] 1] 1 4 2l
19] 3] 2 1 2l 1 1
64 19|82 2] 1 7 1
(5~104F) 200 0O 0
i 156 39| 8| 58 31] 7] of 96| 16] 1| 35 25| 19[ 1
2318 252| 55| 9| 93| 56| 26| 1




®2 HER BEABEHETOEBRNFITOEE

s AT BODFILT RDFILT
(ﬁﬁﬁmﬂﬁ¥ﬁ3ﬁﬁﬁ_ﬁ§:ﬁﬁiﬁﬁﬁﬁ§#
XU DWM|G|V| M|R|[T|@|W|G|V|M|R]|T
14 HEET T ) 4 T
(10~ 154F) 2| e 2 1 2
2% 2. 1 2 D, 1
(20~ 25%F) 3[R 1 0
34 e 2 olisse gl 1 1
(15~204F) 4] 5 2 olizd 3 7
= S N B e ) ) ) ) S S A B
B0 G s R e AR

NEROBEFEBETE BHOFITOEISDEZ LMEIZ V(36.9%), M(22. 2%),
WM (21.8%), R (10.3%), G (3.6%), T (0.3%) &%&-TL 3., hEROHK & XfEE
ik, M (35.9%), V(33.3%), WH (15.4%), R (5.1%), G .(5.1%), T (0% &7&->
TWd, NERR, hERESIC, VERER), TMBREOAAEEL), LT IWD—F
DOAE)ADQAER] OFITT, EFROFITOEHEO 7 HLUEEFSEHTLS,
COMEMIZDONT, FEH, EISBENOHMERR TLHERT S,

PER L, INER N ~4 F, INER 5~6 FLFER 1 F, IR 2~3FETHHT S,
O3 BIHGOF, EHH - HEOFBRNBENKRELRLE-TLHNLTHD. /M
R4 FEETE, FHMNEEREBCLIVERORABTEOELEZRELTLCABTLEZ
LAY, NP 5~6 FELPFER 1 £TIE, EBMBREBCLYER - HEOEHMHEAEFE
EShIBHD L5245, TLT, hR2E 2~3FETIXEMOIIAEE ZHEE(IC, ¥
DBEEBHLGAIENARASNINABRLELE>TWS, CO 3 BTOFITORHEFDE
BERIICRY. 46, BIREIESIEEZRLTVS,

x3 ZFEHNOFITOERHKEZDEE

FER B WM G v M R T
IN1~4 224 49 8 79 53 25 1
L e s )
NG~ 50 7] 3] 21 1 3| 0
1400 | 6.0 | @12.0| @.0/| 60| (0.0
AR T 6| 0 6 9 0 0

(27.3) é 00)| (27.3) | (0.9 | (00| (0.0) ]

z3Mn, TVHEEIL, MEEOAZBHM], ZLT W 79— 5 AFE)~ADE
B OFITT, EFIATHOT7EIULEEZSEHTWWAERIE, EFOFREBIZEWNT
LEHTHD. CCTEBTREFLDEZE, FATOEESORILEWNFITIZTONTT
HBHI INT~Ihd, INb~th | OFERFETIE VHRELL] OFITHERNIZZD
BIENE2zOM, h2~h 3 DEFERTE, MBEOA2RH] OFIATEED
BEMHEL TS, Chik, HEOREBNLGAENEFASATLIRETHD L
SHEORNBEE OREAEZ OND,

RIZ, BRBBEBRINOFITOEBEZDEEIZONTERAITTRT, 4F, FMRIE
BREERLTWS,



x4 FEEBHNOFITOEHEZDEE

R

A 4.0 WM G iak '} M R T
- 5~10&F | 107 23 | 6 40 16 g 1

2 @ErlE G @al aso ] @il 09
fo~15&F 17 0 2] 7 5‘ 2| o
P o Tidkes i o W 0 OB A B A s U 8 ] 10:0)
| '16~204 | = 97 13 2] 39 31 12 S
g RE L D o R R T L)
N~BE T 28 [ e - 0 21 | 5 0
ey (5.9 (1.3 | (28.2) | (26.9) ‘ 6.4 (0.0

Fzamin, VHEREE] NBEEOARBHM, TLTWIO—X2 5 ATy ~0HHE
Wl OFIAITT, EFIATHO 7 EREEZLEOTVREMIEZ, EORBECEVNTE
E#HTHD. CCTERBTAEE, BRERE 20~ FOREHEORA W -FITOEE
THbd. BEBLOA W D—F25AT)ANAER] THY, ChiXb0EERE
TIERoNGEIMERTHD., £z, VRELE], NBEEDA M, ZLT IWN7—
FUTAEYADERE] OFFATEBHFLELCRAVTVWSIDLFEIAREAT
HH3. MD—F2 S A )QEER] (CHETAIFEITIE, UMRRERATASE
A BHE ICET SRR THNBCHEZEICHTILENRH L0, BEKEHE
AOFIATEL>TWLWAAEEELAHS S,

AETIE, FE THEHE) B, #F ) EEEHIC, EMFEETANLT,
FIATOHBENOGEBREZED-, TORER, UTOIENBALHELET-,

CFELDEMBERET HODFILTELT, B - #H¥TE, TVRELR], ™ME
EDOASBEM, FLTWIO—F2 5 AR ~OEERE] OFITERANEZ LN
Z2<, TOEEE 2FITHOO T ELLESEDHTND, COERIE FEHTD
BRI TEEDL LML,
CEHE - HFEORABDOERIZEL, DM~ 4, N~ | DREFBETEVERLED
FATHEFAMIZZFOEERE LA, h2~h IDEERETIE, MEBEED A 25240
DFITEZOEENHEET D, ChlE, B2 083 [k KEOFENTRIEHE
FENEZABNENTELDBEEL TWAEEEENH S,
- ARERFE 20~20 EORMEHEX, TWT—F U5 AT Y~ADOEEF] ICBETHFEILT
#ZCAWVEY, IVIERER], INBEEDAS35), TLTWMI—Fo A€~
OERF] OFFIAITEBHRTELCAVLY T HERARBH D, T—F T AEY
ORER] CETAFITIE, HBEREWRALUNOHIZBHEICHET 2EHM
HEBOREZSIHTI2BRENH L=, BEHEBAEDOFITEL2TVS
AREENH D,

4. EL-EEAE (TXLER)
* A [CDOVWTIEREE (SHREE) ITEETIREDO, SEOHEF(CEREH
LEBA,



5. SHOEMELE R

FEETE, BHEEY - RPERREHE LT, SHEELOOETEOT RSV MMD
T, /- R EEL T, $ER., REREIICRYELHTEET Lo AEEELE, F
BN EEOFRE LTI, BEELEMSEORNOEATEBLADEFCRAVFBEL
TRHELENEL, SSITEFORS Y MIBDET, HHELLTEZSNIEHFEDTA T4 7
EURAFTYTEBE LT, REE (SRTER) (TE. ChEISyLaF7yTL, 2F
THHETH D, : ' '

FEEEETENCES > TELRMEHED. SRNEOFHEECBTILTHS. HHIX
EARSERLEORAITKRELTOD S LMD, HBBEALLTVEERE T 5 CRENEEN
EFNATND, A—&KF. A—BTIon L THEMOKE TRIBIETE 2 2 L HBETH A,
RRBEOERERKRTECLICHAOTRET A LEHLVRRIZHS. T, RREH-
SRV THEARA) - avheHy., HRICEIRELFESARICSHEICHDIISAEH
i, HICBEWISREHD, BEDE ST, EENFKICHENBELRHELTULZREIIYL
Tik. BEE - SHEMIZEDYNTETNG, —A, BEORE. B> FBOELEEOA
FUOBETER S ZHITOVIREICOVNTIE. BUKEREELOR—/ S—/( F—1DE
B - THIENL. TORREEEEOCFITESEL. KAMTHERBL TV LELH S,
FORMAFEIZOVNTIESHOEMEE L=,

BHAHXOSHOREL LTI, BFEEICERLE MDET(RIV R £0— 5528 T
HEL-3AT. T—20EBMEFHZTL. WOHDRA 2 MIB-T, 2 AF7—YICH
TRMBMGIEEEERE L, BEICLTO S L THD, ZOR. HEEINELERIZET
2% 3 AT—VICHT ARGHAERICES(HBECOVTE, FT—4LLTR2ATHEL, &
BTEDE5(TT 5, T, BREER—/A—/ 4 F— EHBRBEER— A~ F— LU
[CAEBREICL YREOBERRETL, 2FF (RS v FELURISThIRROHE &
BELIDEL, RNOERLEZLOFER - HHELTL,

i MRENFLOSHROEEL LTIE HEFEREV— M OF—SBMEBH 2T,
TORHEEHLTOLDELRSH D, SFITBLTIE BHHSHE T L CENENRETS,
HMEAHTORGBME LTI, W T—FU T A EUAORERM] CHETEFLTIEEDNELS
HELTABHINEEELL, COEBLINEFNEFICEENHLT, —BRELTESE
BTN TEREFOND, TLTCO—EXEELLICHLEFATERAVTRERBERL,
BTN H 2 FELHOFHE S TOEREERWEAEN SRS 5 LAE TN,

6. BLhahtxk
g  EaxREEA BIKE

(1) ELHRB HEEE BBR
(2) FitEl: EATERT 1 — 1
(3) BEEES 087-832-1403
(4) FAX &S 087-832-1418

(8) A—)TF FLZA |jimth@jim. ao. kagawa-u. ac. jp



ER : FEOHHN

i)U—#vﬁx%U

2)

3)

RREE I Working Memory . T{ESEEtE) TMEBIENE) LRSEICEHHB, T—F0Y
AE I, EHREORSHN S RE LERT, SHRES— RO BRORREMEE
BRTHOICHL, T2 5 AT Y FEREFTLELHALREME (RE. ®E.
B, HEA L) EALARITERALMRESAERIAINE N ot EROWE
WEEEERT 3. T—FU AT . BEZHRER TR BECEE LENROR
BESELAND, &UEHY GEERR) [SES<HICECMEBREERAIBETSH
3. TORBARIEBRRNHD,

- (BARLDHA4R LD - ADHD SRIEMEELE « H 4R BASEREEE. 2017.)

RE
EHETRAZ) LS LTHBREEERL—XCTTEITIROCEEST . NHA T
LN B S A EERIC A, REERE (B HEAHS. BEX B TES)
EVWSREIE, VS A TORBENZEZTITBWTEEICEETHS.
UNBIE [FPHF 4T - S—ouF EBEOIZ A= LTHA )
| LD #EZ8, 25, 423-430, 2016.)

A 554D
ARBHD AR Llk [—BED) 2EHRTIEYLvETHY. [ &5, FiE.

| EBfE, MERR, BELV L AMOMMLBE—REST, DFEY, AZBHEF, &

THEOMMEERE—BENSERMITIRA T, THEART S LEEKRL TS,
GEIRRE [ #8840 - 2T - LYEHK in Hlil— (B THRORALES
5 RELFE| . AKBER. Pp.172-200, 2010.)



BRAH
INER | EEORI TATETS L) 12515 IPBRENBOETE) (BHOFLT
IFELORNO x| TREERIGHE

I e e

=R
O BB ER 7oy 7)) EEE2hds, 10 TTcoficont, £4¥ERE) L LToEENTE 3,
O 5FTOEICOVT, kAaHLrEHFZEBRL, KNHBFLERK - 2ENETE 5,
O WEcoDLaFrEHZEBEL, XNHlETE 3,

BiE 10 CcoWForEEMHL, IELLHziTE S,
FREhB 2T & BHDFEILT FELnRNO

QiiFoitz HxMs,. & OEEZEQ VL i L OB D EEH LBy TE, MAFEEBRB BT
i, 7,8 9, loo#zx FLXdic, 1208F > Rbohidoi,

i 6, 9 PBiEXFEPL B#ffrhz<zxz4200 QR LA HF2 BT RITICLPTER,

B FIT R DT, I, #2ian e FELHLOFN X RE & 3G
ORIV ELEFEHECE AR LOHEI O30 DW/ DML kT hE CORBTHA T
WSV h 2 L% H20280H03 & BorhViFarRbNE, B3HEoxBWEAERVEL
MAOETF 24 <. 51cd 5, - TwhhofktErzbh3,
OHFr /L LBy — (B2 o= IE )
AfEL, B2 ADTY KBRS DT, REY
FiciE cHFEEB T WErPYVELTCEET —
BEABTY—a%fTHC 7y — N RERT 5.
LT, BLAKFRMIY * A E TR LT, EH L
BLBCZ EHNTE S 3T 5,
LyicT+a,

Bz BoELo0RMOBEHALC LB TES, B777 b 0THOEVPEHIETZ LM TES,
FHahz2FET=E BHOFNIT FEHDHENO

@by, AL @A oz A 2iE - OHTOMALT WHETIEHIcHEHMA T LA TE I,
bD% 2EEAD L L&V, IECHE 27

NGIL F2 ), b, RICHI% 210, FLHmFEh X ECS R Sy

OHBEELLRIZZI 7L HEEX/B LD LA @ eies 7 7 CRTIRIC, 8 A #A I, £ 08T

T AL, ¥z RE L, B0 AEBATY»WCLESI T RIZFTIHEZI ELLEE
B FETFICE »  CbHvk, DicHEEziELLNE,
BTEB LD ICHEHRT * 1 o¥x b, BEES T 7
3. (FMgDHEY) kT LI cEUTE L

DpEETH S, (HREEH/
AR~ D)



BREM 2

INER 6 ELENER IWMGER) (CHTS TFEINEZOFETE) TBRYDFILIT)

[FELDRNO x| TRE & XHIHEK ]

1 7 T

B &

O MBHFF - e CHEL, ThooRBOEEZHF~Z), »p0nizh TE 3,

BiE  180° ¥hLTHhEIHBEEDLY, 180° LA EICAII LI HPEREZHNS,

FHanzoETE

B DFILT FEBLORNO

@ [180° $hLTUo7 @& EEMERBESLT OFEED LI icEFT L, bLoBLAL (FokhVELRS) C

DERE| EwHfA—
Ut bzlzdv,

® [(bafzhiic] £b
FToEeRGhhIT{ v

BEMN D,

¥z X5, WEodhh — &%, EREEMF-THBTL LN TEE,
KErr ) 2L THE

EL, HExEERT€ 2

M TEBLSICT

5.

FEHDFEN X REA &5t ib
@180° M L72&3 52 kLT aaiconTErL?S
FhEMBTETwAVES BEEboAFC HETE
TH o7z, REEhEFhnExs68%0
JTE L, X OHEEL LT
ol TRV bEL
La

B  MRRCEE LT, MABPLELAREZEEL, Moo, HROPLELDTFEILETE S,

FHIhz2ETE

BRAIDFILT FrynkhO

QLOEHBBEOESLA GEVESILOPLED O v Bextrolhe LTR2E, 220 EAERICE-T

oo R o
L, 1 BTldAnT
&, Ao eiholui—
Biaiwscl®x, #
A2 Ro 52 &7
FCind, EREMHT
BfcELL35icT 5,

RO ARBL — WEREWIZ hh, NEOEERDOTAZ ENTETL
Kl WweEzbhdo it
T, EEicith s R

L CHE, HHET FrLoRNx R &k
xRS DUl % fERR & ¢ T @I Y HB 2L TATET, R TV EicEh e Lco¥ir
AR L, WTWE T e T, AR D
ol \wI T EHRSD o
- = Lz, 72, BT Y
Hr@ihfEEcarEi<

B o T IEH 5 GRS
7\,




