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HDRENT L) BED, ZOEMPLERNDH - THFHE, BMIHEINORA
iz iz, Blb, 8 - BMOBHEZHE L ZWLDOPET L,

B, BEERMEOODOWER., HEZThBEREELT LR ETS
BRIZBWT, AL AAVDHTRL, BEHL AV, HBHEEN L ~p
S x ZRTBHOHELEMTRETH L, LEHHICHEBRTLELOE VS
THEKBHIEEN 21T D52 013 Th <, BREROEEEHER§
EEER D,

ERPLR D T NE, HFUE=TA P&V FEPE, ERMEIMERS
NAHEHEBIIFL LD, IEOBIIB W THMESE L ZHEICHEY
T2 - BHE VI REIC X D IEEZR T
RETH b, WEDEBARDHMED ., WECHBFLHEL TWE I LIZHEHT

=1l
il

WL Tho7zh, TAMTERL,

BHBDo NR—I8—F A MIMEEREE L\ ) AR b Dl D Fb Tperformance %
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HWELTWaE, WEDEMADOFREMZ L VILKT LI LX), WEDH
SAEBUIREIIZIER T 5,

KX T, THETOMA ZEFEERMEZHEL T, (ERHT VEHZ
LKL LD o, [BEEBRMAZ SBEIIBWHEFNE] OME
D&, LA LIHETEZREL, TNODOFHEZ 5 IZZDEE
DHEmHKEZR LA L LT 5,
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2. WEELWH X

21 k FOITENE. RO EHTED DD
211 1IU®DIC

BEEBERIIHEOHEEROEZMADH L T4, £21F, RIS
NIEBROBFLERLR), REOEFEDHTH S, TIIE3kA 2T L—L07F
SR LTVh, FEBIERNICT IEERMICE L, TE2BERESES 7
VARSIV EOERAILDPTHFIIHD ) B, L EITIEENDEIG L
FiENsZedbH )b, HorWiEE, FHLIEINLEZLEDHSH,

EERIIIZEIE Z D & 9 RIROFFE L B L CEIEIM E N TV 5, FEER
LEEFED S  DRRIT T D L9 7 context free DI H R STV 5H D DY
%\

XIRD 72 2 TADITEIHE DS L) T Lid, HFORERIZES LThA
f‘mk&<%ﬁ®w<:a@@50t15ﬁ\:n%?~yﬁﬁ¢:a
W, TN EEMZ L TELEV, BXZ2, ABREDLAEZ LML, 20
L. oo TVBE L) TVWT, o TWniwy, BIb7F—5 Dbl n
= ANE\V, FLEDUIRIIE LT POITENIZED DL L) 25, Fh%
TR D, AR ) OBMINE T 5, BIEANOEE R R F—
%, RO P2 EEDOB THETAZLEEH LY, £2T, 22T
ESURDORN R % EERE 25 2E ) THEL TR L ),

PLF-Clx, MFFT (Matching Figures Familiar Test) % - CHlliE 3z b
NOBHRUED 5 A4 7 FRAAD) 5, Brh/BRE (UR) ckoTEnk

INCEIRICEALT AL DO, E20), EBRIICHEREL TAL I LT 5,
16



212 EZolRTICBIT 2HEHE — B OEEER
1) fEEE — FE A
EERDOBHICALANICEERHICHTAMELMHE L TEI ), 22
T, HHE, B L L, FERCR 2V EHE RV T WER OB
SORFEOF» G, BERH L F U HBOE 2 RO B9 3ERmEmIC B W
Ty RULHEH &R D "2 DHIEIC & o TEAEMICER S W UMER TS
o COZODIFEEFRMEINFET LI LICL o THELNLIMODORED
L. OBREMICBWTEL, BRUCEICBWTEWRIBICET 54 1 7 %1
Bh% (Impulsivity : Im) . FUSEREICBW R, BREKICBWTH RN
RIBIZBT 55 4 T H B (Reflection : Re) &9, IV 2L, FRE
BER oML &, RS zZ®EC T3 KBRS 4 7L, BRG%E
BT HIEHITEED LS A T TH L, BAMBEOIFIE, 1960FH 5,
FTLUWEAANZOEE L TEREINZ Lz, FiZKagand (1964) (2 X A1
B, BEROMEIE, TANOBEIS EHROTERLNS., £ OB5E
HIZLBFEARE o7z, FRIT, 1980FIC e B &, FHEMICZATDH ., 1H
ﬁﬂ#%%@ﬂ«@%%ﬁ&%ﬂ\ﬁ%%m&f%%@ﬂﬁ%itwt&%
NRLTWE &P OLEERID L ABIAEZEE LD LF LTI DN TOES
ANZAT 7z (Barstis & Ford, 1977 ; Peters, 1979 ; Inagaki & Hatano,

1979 ; ‘EJII, 1980 ; Loper, Hallahan & MaKinney, 1982)

DX HWFEROTNOFTEHIE - (A (1987) . FFIB - )1 (1996)
. TARIEARE, BWICBLTA NI 7Y —%2RBTEL50THY, &
BANT LB O SITEIROBRE L B CE (MEHTOMW b D% EE L,

AEALT, FRREUGEROBERE 2 & CELEAOMNH DEHETHDOTH
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D, EELDANT TV RRHATAERIE, BAFELLOR NS FU—%
EBH T EDRRERGTICAI L TRY — LHIBT 5 0 (BET 500 ICKET
5] L DIREERR L7,

bL. LiRORFHEAIELWE T 5% 61X, EI LRETHEEL LRER
MFIZBNWT, REBADOHERIIC L, BEESHER D, 7. AEED
HHHOA N T TV —2FALIBIEITTH S, HDHVIEZFD L) RITEE
BRERONBITTTH 5,
2) EER
a) PRERE

KREFAROZLIT, MFFTZ M L. RREITFERIC L ) g R —FEiiicb
. T E A TITEVD OO KI8BEAREROWERE L L,

1

b) &

R D EREBHA ICHW D N TW AN, FEE, il Xo—E (150~250
FRE) T, WIhb ZOPTI2REZHER L, 2. ZOEWHG721T %5
ATHERIDBEBLELETHS, TNOLDOXLEIZDWTIOFIZIFEDLE
T, FVFRARELWITFABoAXFICEESHEZ (WA, EFEcEY
LB EIEERERYT) REDBRELIER L7z, SMEHE, 14~ 18EDRY %
EATVWS (K2.1288)

c) Fin &

TRTOHBBREF I UTHEINCTY — 2TERDOEREZIT) o TDT7 — AT,
XE GRE) OMEBEVWELEZTV., ZOBE FTERB. REL L) 1B
CTEZONBBEPERICEDIIITETEIIEFINTNL, 2D

EERGMITIZd) 1R, B B3%H BFAT) PHESINTBY ., #HEBRE
18



S TOLEME BB 5o 137 2L CHERE, 2055 L UBAD3D

DIERSWERE 74— F Ny 7 E8N5,
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d) EBRZEM
EBREHIIK222 BB SN, T2 THEAERUTOERE b O,

- FA (fast and accurate) 5= | B P OIEREICEEE L FITT A Z L PEHBE

D% H3 B 5t

- A (accurate) & | EREICERELZZEITT 5 2 N E/RICD RIS &M,

- F (fast) &fF &<

3) FEFR

1

B2 ETT5 2 ERERRIIDRDVEEM,

e (RT) « RELE (BR) OFNFNIZOWT, BBHAY LV
(S) . EBEM (C) BLUBATEE (T) D3ERDGTESGHT 24T - 7R
BFEAUIIRT, T2, 300MGTIIBITAEEMA S A VB OFT EE:RY

(RT) . R L L# (BER) BXUEEOZL#K23.1~23.3 IZ/RT,

®21 SRR

F(time) F(error) df
S 8.279%* 0.375 (1, 34)
C 22.853%% | 25,082%%* (2, 68)
SXC 3.505% 1.962 (2, 68)
T 10.798 ** 11.188 (1, 34)
SXT 0.341 0.404 (1, 34)
CXT 33.333%* [ 7.587%* (2, 68)
SXCXT [1.377 0.987 (2, 68)

* p<.05 **p<.01

ZFDOFER, RTIZOWTIE, BBHIAY AV, £EBLUOHITEHOETICE

WTHEBELRBERIELNT: (p<01) o RelZEEICImE YRTHEL, 30D%

21



BETH. FATOH, BETHRe, mDOBICITEELEDVD Lo b LT
BBOHMDZEEHOFETH o7 (p<01) o Re. Im& bAZEHTIE, BT
DEPIIRTHHEML TR B DK L, FA, FEETIEEA LTS, DR
HA S AN OAEIZHIFK S N2 WIIRIZIE C72ATE D AT R AL EE &
2 5o

ERICDOWTIESM (O) B X U4 L RITHRORENERE E 22
57z (p<01) o

MR TRAERICERPEZ 505, BHAIAY A M X BEZDFRD LNz,
RT & IEBICASRCTIRBA . FRECIRENOERID 5, L, FE%
£LTHLV) BRPLWIE, BOTHEICHRITHTH S, 22T, RTIK
HARERTIEAEEDTRED LN TV WEEIE, EROMESHE DD % S by
HHWIEROEEEE SRS LI LICERTA D EEZ LN, T4b
L, BEOHBEZURETAI LI o oD RIOMICEEEY AT
W2 EEZ D,
4) EBHROBERT LI

DLED#ERD S, Re. Im & b FEIRWEN S CIRICIE U CTHEMICITE %
TZH)BIE, 61T, F23.1~23305, XRKITIGLUT, b &b ELidReT
Hol2bDPIMD L RVDITEZ L BICES720), D& dLEImTHo723d
DHPFReD L RXNVDITE) 2 L A Z LT HFICEN/RAIETHSH I LA X
n-nwz 9o,

LA L. ReA"ImiZ, ImA*Rell &\ ) FREH. #IFE UK OFExF 2L
THEL P TH B, BREFIIBWTRe ImZ . KICHFEIZB W TImdRe %

ADFEIC B S Z L7, 2D Z &, ReB & UImD ikt % FEHH L 72 2F
22



53, ReBXUImDO 2D EBHFREL TWAILERETLHDIDTIE RV,

165 B:m L) Re

s 4
=
s 3
L
52
¢[ED)
1
0
=
f=}

X2.3.1 FBHMAZANVHORERR., REs L, SEOEL—FASH
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213 BEEBHROBAD S DEBRKEROEZLE

FEERIBE T, M2 TRIEINLIEATOHRT, BEFRIIZH, BEERNI
. SHEICBITATEOL VD2 BEF LD SBONSLFAIIEZT
VB L EBRE DT SN, S OEBREE b SR X
ATELELTHL,

1) Z20—23, BHREOFKETH D, TOEFFEFIHLIL, MFFTIC
L oTH A THTSNIEEE, FUERORERZ L, RIS CTRIL LR
Va7 b LB OBIDBERE DATEN /N — VITEWTEI 2 £ 5 2 L BB
S oln. EBERNOHET S L, FEZOTHEEDOHAIL, &
ZNTWAE DO MAE D FBE VAT ORI D FEBZ DITE) Sy — v 2 & 5
e, MRZZRBIZONITZHETRICHY) )2 ETHS ),

2) —HTE, COEBROKERPLGDHL PR X ) ITHEE, BER L »
YA TREHENTHFIEL, £O L) ZMEANWEBZRFEL 2O, XRD %
PTOES RS &, MEIHATINCEREIZEIC L Tw {,

3) b FOEBLE LHEIIFATITZIH, TOL) EERZ L, &
BEBRMIEL SHICBWEHA, b POEEOERIA L Z0MRFMHEIC L 5 static
RERBAICD o T L), TEOHFEZHOPICT 058 ) BHERME
E2BHIEDTELL, /2, EETOD S, B¥LL, B MIFFN,
TAFHEZ Do TWBEHDD, XRDO LT, ENZITHEICHLITEIZ & 1)
) BI. ZTOEBEHMY, £OL) ATHEE D I 5 L) ICHEOFE % .
LI LIRBEBEBMIEZDOLDTHANLTHS, b FEIBEREESIILT
T, WEWZTEZ LD IBIEPERTHY, BHATH 2, (EROEHED

KRB PIGE DB DAL D o 72720, ZALORICERROE L2 BT
26



R Lol HBEEVHIBAPSEEZ RL%E, EEIMEEE LT
RO LENLD [FHRRENE] E LTHFEL) 55k EFELLLHI L
PHELRMEE 25,

2.2 faceto face®BAfRE T ¥ Ea—g L b I DRI
—CAIY AT & L CTEITENI-MFFTH 5 DEEE—

22.1 MFFTDOCALY A F A L TOENR

MFFTIZ b & b LA Bl 2 mEIBI L BBy A ThiIF§H 2 Lz HB L
L-HEBEEOT AN TH L, B§eHEY. »5VEEHEI I 70E )%, F
BRGERD S % 51D ORISR L, Zn L& CFECRIRD BRI
BEUOEWIZE LA BTEV S~ & Zh TR L6~ 8O LB %, %
BRI FHR I BRE I CHRR L, AR & 4 < IR U LBl % A 12 Rl 8
€L (H24ZH) o b LHERIL, BB, ERBELIVMENTSH S Z
EDT 4= RNy 7Rz, BEREERAAL, ERELEBFEE L. 7A L
B % A LEST L) RBRRICH S, ¥4 ThiFICH5I8EIE. £RIK
OMEDFIZE L 2RM & ERICRET 2 CICELRBRIOETH
%

BPIE (1980a) (&, XI2.5 D & 9 B HEWIZEHT CHI% L 72CAI
(Computer Assisted Instruction) ¥ A7 A% FIH L2 BEBRO—FRE LT,
%ﬁﬂ-%@ﬂW%ﬁﬂ@%ﬁéﬁiﬁﬁﬁOWTM%?%tbm\MHT
DCAEM Lz B -7z (2D & ) ICCAUL S N/2MFFT% CMFFT & IER 2 & |2
T5) o TOLEMFFTRIUII~Y A 27807 4 v ¥ 2 3REBICHMR &R UK

SITRREN, TAMIETLHER, HREOMEB LT 71— FNv
27



ZCRTIRTREBICHEBEB LTS H T TRIR SN, BRSICBWTEEED
EFEF~A 707 4 v v aifREE, AFHPCRTIRRKETH 5,
CMFFT D356 DY ERE O FULZ LB O T EATER 2 S MEI/A S SRS
N7:%5% A L. RETURNF¥ — 25 EEPL 42D, CAIVAT AIEZD
KIEHAE L, FIESERIN TP LIEET 5 E TOHMEKICKHSB & 0%
6] H O FE3RR A 5 &Enlb H O KG F TORKIGEE %2 BEIMICFEHRT 5 X9
WCEREF & LT 5,

2.4 MFFTXRF]
28



X2.5 EZEEWICATCALY AT 4

2.2.2 CMFFT & MFFTO{E#EM:

MFFT32D DI, M3 CREE & BRBUSEIZ S & DOV THERE O RIS )
#4790 L72H%> T, MFFTOEREMEIZ2ODIFEB DB D20V THITIZ %
ENMb, UTTRID2ODIBEDFEHEEICOVWTEwR LS, @EDHE. Z
D7 APMTRIZIZ SO TERE EHEBRZIMDPNVES>TESLN, 2T
A PDWERZIE, a2 —F EMFELEDL, 22—y DI|IRICLT
WoleT AP FEMLIZZ LIl 5, ERICAENR L % o 727 1THFEIF
H68 N, FHEF2MEH26 NDEIANTH 5 55, FRFELEIIFEMD S DY v 7
WELTIRY Do LYY TNTho77:0, BEEARBITFFIFEASA

IZDOWTDARRKDTIZ, FORER, 200Ny 72D o BEDS, RICHRET.87.
29



MOBTTIATH o720 TOER EBREFEDVNET HIERDOFRIZBIT HEHE
MEAREE32~.61 L BT 5 L HEERICHVWEL § 2 % (Ault, Mitchell & Hartman,
1975 ; Messer, 1976 ) o

BERDOIFET, MFFTORBEEICHE LEDRENZFIZ R THL I, T
NbH6—10FDIREEZHEEZ L L, 1~SHOBBE*EBEVW/-F7T A MEICLS
bDOTHbD, FELOEHET T, RICHEOEEMEICE L. Adams (1972)
1%.58, Duckworth® (1974) 1%.68, Hall & Russell (1974) (.73, Siegelman

(1969) 13.96, FAISOBEMEICEL T, #hFh, 39, 34, 43K V.80
DEZFELTVE, LeLeFL, 728 21X, Adams®Siegelman D&
13, fast-accurateX*slow-inaccurate D # BRE & R\ B AL & 2R B DB
DHRIZDOVTELNIEEERETH 720, MOBEITBNTH —DDH]
BIZDOWTEDIZIBIOARED 5 &\ o 72 HERE ICER 2 &S mE T
WBEZERL, WTNIZE L, BREINZ o BEL D ESFICTERZ ZITE
BHRWVWEEZE), T, Aultdh  (1975) OEEIC LT, L L DIRA
ROT—FH5HOMFFTOE D HUIZE L, o« FRBUTRES L AR —FUREK
350% @iz 52 3ol n,

CORERIZ. BISPIC, ERFLHBREOMMBE, 2 Y a5 LHERE
DR L) [BROME] ZRAET S,

ek, HREICL DT AMERIIEZ D/ A ZAEROELR b D E LTI,
DTFD L) RERBDITS L G, 1974)
D) 7AY— LHERBEDOHEOT F— )V OFeRE

TFMMED D, TAY — L HRE L OMITHEIZEET S BRI S

NTW2ITNIE% bRV,
30



2) TAMISEDOLWEREDCY
CEEEUNOHFENEE L 2 WP LETH 5,
3) FAY =D LITOPW

Bz 9 E M, MFOREERLWET LD THLH, Zh
RHERT A LEEBBREELZI LIk b, T, ZOBRITIEIA, 5
IR T OB B IS L o TIEERBUDL L OFE N AV EZITTAE Z &
TX 5,

OB z2->T, ava—yc3rarsafpanizxy —TL4T/
A RGEERE ZDHBERE—2 L LTHE L2\ it a ¥ a— 7 3—fi%
[1lreliableZs b D& SN TWh, T/, YATLADKFTTH L BHD, a3
=T arvilERERCRITE L ZEFTH > THEEDEV D S A
BORERZTITHI LIS hv, 5L, A a—FPLDT 4 — KNy

703, TDOVATAPREELTWBRY, BIZ—HThH b,

MFFTDE RN BT, KEBRIZA o T b EREVHBRE ISR 5
T 4= FnNy2iE, B BOBROADIZTTH L, Rid [b)—EPLHE
LTLZZw]  TROBRTYT] . [2hT#b) TY] %, BMOTHES
N7ZbDTLD %V, BB EREIOTUE, EBREEHERE, 2 Ya
— 7 L WHEBRED [BROME] BITEALRY5%w, L L, BEEH,
YRI5,

FERIZED LTS, ERE—-ANLPRE - APNE LS AMEFET E L)
BMRICRESRIER S E Vv, ZRIEES L, M MOxHET 2 & v ) BR
DHORHMEICAY AT EL 2B LENTHA), BIL [ b MEIFEWIC

TELHIOBEBRTHL] L v )mBERR) LTS5 28B% 0,
31



WERENERE L — I —THIFE L2 &, HEBREMNICETFTAMNIE->TH
SrOFEED S NIzDTIE % (. EBRFIZL o THIS N2 LB L 58513,
@AK&D@E%®%&:%%h\%fﬁﬁ?é@%éﬁoEbKioTM
ENBEVIELEFZDOMBYICBNT, 222, BEEZNALTVWERLE
PR, 3225 -2 aVOIAFIXLDVFET S RFO—D—
D, R D—D—D, FED+— Y DEALD—D—DHPERE ([CIXIFHR &
%o TmboTL b, Iy¥a— DAL, FHRNITRENZZEDID
D, TNDELDGE, LFEIZEBA =BT 4 ATV A EIZ&-TK
LT E ol Lb, CMMFTIZ, TEBR) Av&—JICHE %
YA QTR A

CMFFT X MFFTOEBEMEZ2 BT L &, avEa -7 ) llEd & #
BB OBMROREMIR, e NI ZHEE L HBREOMBRIVIEEATTE
WEWZ D, RRBIICTELPL LNV, 2 a—F & b OBRK
EEELTWAED, e bOERPAEZAEZEL Iy —T gy
DEBTHLILICHKLTWELEDTFEREDITTHE, BEVIEBHEWVD
A=V EINHV, TREZFERZBERICEIEL TV, £IIER
7=—DF) [EROA] OBELBROILLFLEINS, FHRiZH 5
BRTIZEARTIDTH D, LT5%01E, BROZ LIS, BFPHE
MEVOSTZBDEMOEITNEI LI 5,

BREEOBEEIN, SRLIA Y £—VICEWRZ £+ 5812 18R+ 5 &
T546I1E, ThETCLA, e FORMEORTY, T NS LTHE
FFoNZRELDEFTX D, B MILo TR M EHRBEVIERTEL

HEE, TOFEMHOESIE, ¥ NI Mo THz L NQELR S %
32



W W) VI T ABEDOR Y P EEATWSA, B e FORRIL,
Va2 —F b bOBBRLID L, BIEMEICEA, FRIRIC, #BZERE
WML TR AR EO O IRENPRRIELEZLLIDOTIELWVWES)

Ho
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3. BBEEX T 1 7 2 LEFENIEERICEY) A5 A

BLICBIF A2 HERBORRICEOIELWVDDEH Y| FiT/—VF I
AV —FDOTVF AT A TAFEEIEB LTS, 22— DH
ﬁﬂ%&wid\cm(&mwmAmmmmmmm)ﬁ%@ﬁ%ﬂ?%é
25, MOLERERFER, BEREBSLXETLIRETEDH o T, HEHE -
AW, HRICT A N ERAT) MR E LTCORBIII LV, RADOWMEIZIZ, TF
—TAVIFRAPEBRZER=IN=-FAPEVIAA-DPEELTLE 5
TWh L) Thb, FAZb o LHHIZT X PREZEHTELWVWTH A
5 o BMEAYIZHE SN ST R RIS AR L CllE L, BRB 7SOk
DETHET S & V) LEREEZWESL ) Dy LT CTRABRERSNAHTE
BEPEZ, FOLIRPTOHFLVTF A MEIODWTERT S Z LT

%o

3.1 MRPEEAEZREZ R L7 X MERSOKRE

HEEEA T4 7TE2FB L7 A MEDOWIFRIE, &S . Thurstone (1941)
LB bDPHMTH S o Thurstoneld, LEEFEFEERH ORIMITRER L L
TxA 7074 0a7ad=rs—2fBPL, BAORHRBE~ 1707
ANVBAEL T DL LA S, RIERRPSLRET 2 L CoOEHME 5
A< — Tl T HEEX R L7, Thurstoneld, TDEEEZF o254, &
— PRI A AV, ANy T v FCERERIT o 2GAIZ, s, &
BENHFIZE o TORMOEHK., FHOHKH. Mo < ORIBIRRER~D

FIRTREENKTH LI Lo  2RBFME. 2 LRI ENH 5 L4z, B
34



BWERE DEBZFR LT VREZMAL T 5

Thelen (1945) i3, A9A F7ayzry—t, ThEFEASELFL—
TarhbibhTAMERTHABL., FNEWEEROT X MFIHLTW
o IZE T, ZORFELTOLICTLDALIENTE %,

()7 A MR & SEEICHFTIETS 5,

QLD BFBVEMESITOREBIZBWT, EfEICT A MRELZIRRTE 5,

37 A FRBIRROBEOEENFERLB/NRIIBERADLIENTE S,

@) & D FE 2 RIEERR . ERIGEVWIRRPTE 5D T, L Y %lE
AHEASITRE T H 5o

72, Thelenld Z DF@HIXOH T, FHEiE L V) b DITRAKWIZ, HEBE
BT 5 L MESNATHORYLTFNE T HDICHVL/ZDDbDT
HYH. LizhSoT, 20 LX) RIRGCBEEFELZEL ZEHFEETH), *#
ZIl, ATATRFHATAEEN DD LIBRT W5,

Johnson & Vogtoman (1955) (. 4¥|ZThurstoneX°Thelen® & 9 12, X 7«
TRHOUE Y AT LDREZIT o 7ebiF TR %R WA, Thelenk F U & 95 %
FEERMTIEDTEL, o, IV HT VMY KREDLEBEOHE TH
DL R TBROGBRZEEFMOH ) HITKE ZEM 2w
Too 7oL ZME, =V FUTFALIZDOWTERATE LT, FOFEFHRED—E
ThLHHBHAEZ 2= N—F AP THloTILETZHDEL I 2l
W) B TH B, 728 2iE, BEZEORRIIBWITTF A MNOEME LTES
BEIIFHLACI LN DL L)1, BERW RNz /- AB T8 %, &
RZRDEER ) THREICDBI LI LICE T, B METiEn . EB

I~ TEL LV EFTLRNLTHD, HE5VIEEFNITEWEIEDTTEEIC 72
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BT THLLEEZ I WHEEFDLI EZODLIC, TAMEHLLT
DIFEALDTTRETH A FERE LT, BEZFH L, BEOHRDO AYDOITE) %
TR, FOTBICERTEA AR Y RAIEI LT A M EMZE L7, W
DX EFEETE R, [ERICMASTE 20 ICHEELLZFETAFVISE
WA, BB L W) AT 4 TERBTA L, R—/3—F R b TIEREELRE
ZIRRTEDL E V) IHITH S, Johnson b 12 LML, ZOREE TT, BLE
* EERICHWBII S - 7225, 7APE W) HETRE LD DITEE
Tholzb\nI,

Thurstone % Thelen d 8 L T\ /22 & TH 525, 7 A MHEICHIEE 2 7
A T7xFETAHIEDOFEE LT, 7A MKRO I Y ba — VITHE—MHER
TeNbEEH TSI LI TES, Woodward (1964) 1d. 7 L AT O
BEELTEDL) AT SENTVS Z & 24 L. Hopkins H
(1967) 1, BARKE T VYL Y b T — 27 2R L7RET A b OERERE & #
R & DiEdE 7 X N E LRI, TAMNE/EDGZHEELHET LW
bo TAMDBEBONEIT MBI, a) ZUHEDDH BT A MEH DMK
B, b) FEHiE (RAEREE., HBEPLHRHNE) DRE. o) REEDOHE.
d) BREORE, SOEETOLREELIDTH LI, WEED I —
THAX, WEBREL T A MEREDOBMOES., 7 A MPERINLEND
RIEFICETEREINALI LT, BEAELRPoT,

EMMM%@\¢$&ﬁMB6$E%ﬁ%K\57?AK%&%%&L\
IREZ 7L ETY PO VI X DEREE, ORTEAT > P a— V2 X558
HIEEE L, LS N/-EE T X b (Metropolitan Science Test) % S5 L

7o FORR, FLEI PO—VELEMIY FO—VEDT A MERIC
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BEZIT R VDS, EBRE, RHHOZBEBEICL > T (20~35A27 5 & £36
ANUEDZ S R) | BEEFROON, Thbb, KEEI IATIETL
Cay ba—VENEWERELZRL, YHE7 7 ATIIEE I > ba— VEEDS
BWEEEPRL, ABEIZSATIR, FLERRIYayba—LvENET
A MEBHILE LWEWVIERIE LN,

TAMRRZIY PO—LVTHEVIBAPLAT A THHEDOT AP A
TLADRBICERT 256, ATATHHOTA M 2ERLIGE LMD T
A PERGEOMIC, BEEL VI BAIL ED L) REFRBE S 0RETT
HIELEETHL, CORICEL. BB (1980a) 25iAA7z—Hlid, 22T
MARIZEDIIZ ML AT APTIRELCAIVAT AL S, B NENES
HWTAMTHEYN, TOAFXOT XA MIEEEICELE M FMIZES
face to face® 7 A + L D b L DEHEEDOBVHERIE LN AT EEIE VI

xRl TwW5b

32 BHROES) 74— Ll

32.1 & €S ) 7 4 ——Visual Testing® Z5 18

BB IR % P& LBE A 74 TOPREEBRO P CRIT R 2 BB &
o TWAIRIIZ, BAZIFICALNIBRETIIZR , HHRIRERE i
o CHIE, BEZIVITIVRAFA v ZIZHRRTH LV Z L DEED A
O TRENICHENSTZIRRT 5 2 L 0L, AN RITME N T
WBHZ EIZE D, LML, BE=2F=3ME0BE L L TEELBROE
&, BEOBUEA T 14 Tk, BIFBELZBILT 5720ICHVONSLZ L

HoTH, HliZ HE LTHWONS Z L IFFFEF IR v, HEDL LT,
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MESHEICL S, BFEICSHENLTREPOLRLTAMIERIN TS LW
IDOVHIRTH 5, BB R EREY FAL L28RESMT bz
L. ZOEEREE, BEHNLEREERLE LT A FTHIEYT 2 LEEIT
F o772 VD TH A Do Visual Testing & ) FIEEIZ. visual aidsZ FJH L
fz7F ARV BRDECY., B SAEM L HCBFORRE, £
DIBRDE— FiZhbE7, HEIEN/ T X NEE»L 257 A FTHlE
THELEVIMBZREL TVWLIEETLIDH S,

Szabo 5 (1981) IEEFRER O [LEOEELE &S] ORETFH
Ly BERUFHEO FEREIZBIT 21 S N BROBENT DOV THN
720 EEBRIZH WEHNE, HFEFEED— AN TH SDwyerll L o> THES
7o DEEOULHE & SRREEIC BT B .ULIRO FEDIEE) & BRI DWW TR L 72
#2,0005E2° 5 7% 5 HUFEEHEMIZFE MR 7230 TH 5, /2, BHOK
FICRI L, B4 DEBEOHFTHEDERINLEZMS 202, DTDL) %
3fEFE O HAZMERL T R b 2B L7,

1) #&AT A b

LD BEBAL D BFFRP M B2 MBI T 282 WET 27 A b, ZHBERD
0H»L %5, LTHE U,

2) HEET AL

RO, SWARICBE S A ENFEE, HiE. ERICH T N HET
AT A b,

3) BfFT A b
7ol 2, WROEEORFEORIICBIT 2 8MEOBE 2T hE L) %

B2 50 o DIROPERRICE T 5 REN2EB N ZMET 5T A T,
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Szabo b 13, AREERIZ A B AIIZ, DwyerDE M TH#F Liz%E-HI2, 3D
DFAPZERL, 377FTICRE, BREORBELEHT* RWE L, Jhick
BIZ R 2 ERRIC, ARDOSIEIMEI L O WMEIC X 5 KNM@HE ML
120 TRDLEIENEMNM L. SEENBM IS % RN L 78k o284
PHEINZZDITTH S, 7AMIH, BEMiZhbET, SiENLTAMNL
WMEM 2T A FoElHES N (K3.1) .

VERBAL TEST ITEM
When blood is being lorced out the right ventricle, in what position is the tricuspid valve?

A. partially opened C. open
B. pariially closed D. closed

VISUAL TESTITEM
The position of the tricuspid valve when blood is forced out of the right ventricle

3.1 EREER [WEROBELEHE]) OSENTFA P EREHT X b
(Szabo® (1981) X HEIH)
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12

11

10

Scores on Identification Test
w

N

onvi

L

f
] t

Nonvisual Test Visual Test

3.2 #HFE—FETAPE—FOXREAEH (Szabob (1981) X h5[H)

B BIE R, SIRNBIZRICENENABE T ODOFELERE L. £85%
He, 30T, BFEWT AL, RENT A MECIZH L, EBRYER L7,
ZDRER. RO LRI Nz,

1) RENBIZEIL, SHEHBERL) ., ARIBVWEEEZETHOTAMT

il

RL70

2) —HT, SEMNTAMELEENT A MELOMICIZEE 7 A MEBA
DEIFIHA LN Do 72,

3) REBROFEZIRETH S, HENHBIRICH L THEN T X FHPZEF L
WDTR DA )P EV)RER, SEDOTA D) B, #AF A MIBW
TR SN/, DT AP TIEERLRBEOENRWEE 2h o7z (F

32) 0 3PDT A NDBEEAF L, O EATo72 A, BigE—F
40



ETAME— FORORZREERIE, 05<p<.07TH V), HENEIFITHED
F A N DS T BMHE AR LTV, |

Szabo 5 D Z DFERIT, BIFE— FIZF XA P E—- FEFBEEERETH
BETHHETFICHERLZEIZVWEEND, 20 L) 2 RMEIE. BEHct
SET B Z & REIRDT - HTHVEMIZ AT %,

3.2.2 Visual Testing|ZB:E 3 5 A OIERUEEFE TR T 5 5530

NE DO IERMLEERIZE AaF583, LS, EBEPE 2 LIS, [FHF
ZRFFTRD BRI ONTRA KA 2 TETWh, Visual Testing® 48
iE. FE. B, 5, BBEOBROKRFAS N, EESNIBEBLUZ0
ZTFTH 5 NEDOBEHRDOBHDOBRITEL PP HLBEIDTHY ., i
T, HBEEDORDP o727 A P OWIFR L A OIBHAAE 7 0 v 2 OB & iU
TH5L5DTHDH, T TiE, SENVER (F& LTXFHER BN (&
W) EWROMIBIIEETHHICETMNDL I LT 5,

ME D 5 Vit BREEICKE SN EHRA, BED X ) ICSENICRE
ENTERL YRR T HEEERFF VLV ) FEIT, £ ORLTHEM
BN T2 (Snodgrass, Volvovitz & Walfish, 1972 %) . ¥7-—KF T, 2%
AEEEALZ L) RREOBREICB VW TIIEEOREO PRI WER X Y
FVEBEERT EVIEROIIAS 21% 2T b (Paivio & Csapo, 1969a ;
FRHTE R & BOTERY I RO IR O B 20 1)
LT OAR—FHEFBET L5720, W OPDIRADPIRESIN TS, FRLHDHM

Ullll

Paivio & Csapo, 1969b) o T D X 9 7%

BB IIRE CRO2DDIRFHICEN SN D,
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1) B—Y A7 MRE (BN — 7RH L BIEEIN D)

BIEIBHRASAT SN D L, ZHIEHH 2 KB EROFIREEIC L > T—H#
DHEFEFHRIETHRS N, RICSHEHGEICRFA L 2BINRES L
o FT-MBEFICOEERIIH LTINS LTEHTHS, ZOHEE
DT AEBRWFEL LT, HEMIRRINIHBONE % EREICZE A,
HEEMCRRRTELENE, FOMENABOLEE & 2SEICHET 5
e EFBHITHN TS (Glanzer & Clark, 1963a ; Glanzer & Clark,
1963b ; Glanzer & Clark, 1964)

2) “EVAT LMRE

ZOFIE, MENERE SENFEROLEERE L, ThLFNICBVTEL
5L HFET S, Paivio (1971) O_EHSRFIZZOMRENLZ LD TH
N, 20DELSLFWEIVATLEZREL TV S, T4bbE, 1D23FENY
VERNVOUEBEETH) ., bIHIDEIESENA A - VNEOBETH D,
ZDEFVIZBWTIE, 220D VAT LIZEMTE LI, HAEEITITEW
ICHRCEHE LD D L ENTWD, 2L 2 ITHEE (XFFIrS%5) I3HTED
MILER CTUBENDZFE b DL, BEONIBERE CTUEINIEELD
HEvH L)z, ZEVATAREIE. BB A KMEEROLELE (S
TIUT4) OWIFREEHRE LT 5, Thictnid, EFskizmsans
FEROMRREZ T D . AEIRITMENA A — VI EFI A L AN TV B, 72 &
Z (X, Bahrick &Bahrick (1971) (2 XU, B EEICHED T NV E DT
Ty T X B HERERY LA L, RELERRY CEL-HROES
HLFRLLZEERBLTVDS,

20 E S A RLEE F VOIS b . AR TEY SRS I L
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E13#nd 5 &\, Day & Beach (1950) DOF# ) RIFFEH (cue
summation principle) %°. Irwin & Aronson (1958) D7 A MR AFHFH KIS
BTnBITE, BONDERENE %5 L) FIPLIRE (stimulus
generalization hypothsis) %2 &% HIT LT ENTEL, TN L H 2. ANEDOIE
ﬁ%ﬁﬁﬁk%T%éi?i&ﬂﬁﬁ\Wwﬂ%Wg@@%%Kéi?i&
ERERM LTINS,

323 HIRBROEST VT4 —ITAMDEY YT 4 — %I EE5
Szabo & DIFFEIE. HERT A P LWL, MEMELTOAALLZ LD,
LH—BEIEIBRELGR L VI HTEEGERERIT2II TS, [#
A L) BRES., REEEEOEEESUHIN R E BT, <V T 2
T4 T HBRES —RIC R ) 00HE—FT, [FAM] Lw)BREE—H
CEDL Y TR TERWHF AR BV ZRATHANINBHELZZ ETHEL, [
5] EVCHIBRBOERE [7A LM LWIREOEHBOMDOF v v 7H %

TELEWVWZ D,

Szabo © DHfFEIE. WO THELZBELZIMTE L ETITIEE> TR W
B, AnEd, [#RAL] EVIHIFEROET VT4 —L, [F7AF] &wnw
VIBERDEST ) 7 4 —OEIAT L PO—HWZEEEZRT L) BRT—H
ERUIIFRE VR X9 BHMEIMICRBL SN BEM OFBERRIT, BB
R ENDESVEBRBIIZNTH S ), dHAHAMBIL I N BEER A X
— Ve LTHEBENETTbH D, LAEL. INLOEEFERIIERMICL
FHMEEEASDARTAPINEZEPEZVOVEIRTH 5,
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3.3 Audio-Visual Testing
3.3.1 Audio-Visual 7 A b ¥ X7 A

Visual Testing® H#IZ, 3.1~32THBRT &L 912, 7 A MREDOHKH %
LM LT 2720 THhHo/z ), IR E 7 A MIRILDIBRDES ) 7 14 —
DT 572D Tho72), EL LTEENIIEE SN EEASEZ., B
BOLNIVTHERT B0 THo720) ., b0V, HREOHES T2 HD
2O THo720), FNEFNOHEZICL > TH LT DORLR - TUIW2AS,
BEHE OFESROPEE SEICBWIEE, & TOHETHROMIED R
BELz9ALTEEIILST

LETZF, INVFATATRONN=VF LV ar¥a—F2HEIcHED
FND—WIZ 2 07205, 72010 RAIO I Y ¥ a—F OBRETIE, &
. OMUg (BhE) . CFEERE-EE LT, FRLET S L RATRETH -
7o LPL, N=VIFNaAr¥a—FIEROOSOEHT T, GELS T 7T
4y VRBEEHMAIILOTBY, T, T —FLEIIBWTH, /3=
FTNAE2— DT A AT VA EVIRDE=SY —FT LERFHT AT
AF ¥ VEZS =T LVEPFHBELIZLD T,

DX RIRTF T, Visual Testing®FM % & 5 —HB LD, T &0
BICL LT A PAHADOECRHEIL, TDOLI%RTAMETERIZT LT A b
VAT ADRFERHAT: (B - AR - B - I8, 1984 B - EiE,
1986) o ZOEETIDT A Y AF A% Audio-Visual 7 A h ¥ A7 4 & 4
1720 72, DR, BMBREFFEZRA L7727 X M %341k, Audio-Visual
TestingE FER X ) 127 5720 2DV AT LDERBERDSIZ, /S—VF Loy

Vao—ZI2XrET746ichy, UTTEH., SDOA % 72— A0 %
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WRTB L,
1) VIROHIEHFHFEIZDOWT

WN=VF VA ¥a—F TVIRZHE T 555D EMIL, SHEFEL T
WBREFF T TOMBEMEHETH D, -72HICEHE, F1E, B%Y %
EOEMWERZ SR LT LIEENLDRY 23 2 L L FEROBIEZIOR
— FREZHWTNRY T A 7T LI D20, VIRIZFAEZIL
%R L >FE>— gL~ - - CHIEGSICE ) T T TAEST L.
UGt 7 — 7OBEONEZRHTE ZITWNIRBIETNOBMERICE -
TLE). TOL) BRBELMITAZOITIE, a) CTL (g3~ bo—)L)
BELTHVIVIREHIET2)E—rary ra—J 2 Hvwhidy — 7 NED
RO TH B, L7z, b) CTLEGZEERY B L THNBICERTZ2h ¥
YE =% ETHY Y P LHET S HER, o) TYINST VY —(FDVIR
DF—=THT Y MEFEWE O B L TRES 2 HiEz EPFERZ LN
5o b) Xc) OHETT—MEZHE LTHVIREZHIET 570121375
PDOAAL v FPERBPVLEE L), VIRNEBANFEEZMA A Z LT L%
Vo 2 Ta) DHFEICLBYE—rarbua—S&varc (HEY
) KT A48 72— AERE L,
2) VIR A 5 & D6

AV 72— ZADREIEA— =TI PO —FOBIERS VLT
VIREHIHTHZ & L ELLT, flxidA— Y —Farbu—5L LT
RX-303 (V=—) ZHH LG, HB3IIRLza— FRDO L) A,
Bk, B%D, BREL, VY- F 2 LEBOGHITE 5, HEEoEkRE

VAVDOTY) VIR FEAVE T —AD36Y VT, VTIRERX-303., £ ~
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W5V rR X—3 0 308 (Ver. GND:RX-303/5 5B T 154%)

+5y 45y i
L 145148 J . t ’ :
. ' 4700 4 1
36" vays- ' Z +VYer (5V) ,
3 " stRog Voo v €=%-1] r(V)' +Ver (5V)
¢ LED D
PDo 20 : An :' Q ﬁ'-;j*'fﬁ ] \:&
P, | sO 2 By ' Gh' 1/4 TLPS21-4 X 3 z ——
21 !
PD; | 4O~ - Cin 0 : 10k 15K RX—~303
PD, 5 O Din 5 : F—H—F
oo 2501815482 Xo Xi Xz X,
R db-h-d-dbvy
PBs | 7O— ; 10 ,,r_a:E-_-_-__-_-., {P—CO— P Yo
2 — |
PDg | 6 O— , rFofITTIsosozz = % G-S-D-D N
5y P—i —fy
P | 90— BSds T :'f’:{__::::_:-:; % S-DH-D-D Y.
JE— N s S 9
SIROBE| 1O z‘;—“ Se 4 Lf_ﬁ__l‘: __________ Jr—% Ay by
INBIT ), pFo=ca--s 3 ZERAS AR AAN 3
sy |11 O— 12 s i mE —
@D [VYss i g Y| ,_—EQU DD Y.
@D |1o P LT s H o p—p
. mE =
............. : %
R o = I
pLIrTIrossy
- ﬁ_t ]
: 3
G0 tRE TR
- d 1/4 4066B x 9
A
v pin 1.2 45V (v=—K{-13GC1BAE)
. Ly
R-S F.F. pin 33 (RCB/TV)
<« Set
14514B Spin~ Q
dpin~
« —{Reset
401318 —

HOERTIRBWTW RN v hOo 2y (v
A —J x— ADBUSY,STRODE(E FDF ML e =T .
(PC-8B01 DS

1.BUSY{E5

(INP(81140) AND 1)= 1 :BUSY

(INP(&I1140) AND 0)= 0 : READY
2.STROBE(E 5

OUT &h40,0 -0

OUT &h40,1 -1

(I—KistiET 3 VTROBBEITFROL S 12045
T, )

25 {k{fbit| 0001 {0010 | 0100 | 1000
Tz | 16 1 2 | 4 8
0001 1 0 1 2 3
0010 2 4 5 6 7
0011 3 8 9 S R
0100 4 stop |play | fvd | pause
010l 5 rev X C | Oset

0~9 T Pt,s: td}‘/ rY—F R UE—
C: J Y7, Dl 06,5107 % Ff o YR
(VTR=/3vVaVIIHMLTWS,

Nvavosadsns

11 VIREEARMICTS.
LPRINT CHR $ (81124) ;

B1 2 VR {Eo 0I5 L

100 PRINT "¥BI0E+"

110 LPRINT CHR $ (&1106) 3 * 78V 2 VRN
120 FOR I==0 TO 100 : NEXT I ’BHIHES

130 LPRINT CHR $ (&H15) ; ' F—TEREL
140 FOR 1=0 TO 5000 : NEXT I'BHUFS

150 LPRINT CHR$ (0) ; * .15 DFER

160 LPRINT CIIR$ (8107) ; ' VIREGHGON

170 +e0--

2. CAR$(0) s REROEI IV Line
Feed (CIR$ (10)) XXV LI RV EHOBHLDOTH
2,

X33 Y b OZJ AL 72— RXERX303%FH L7
VTIRFIEHA >~ % 7 = — A[E K
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X|3.4 VTRHIHEH > R 5 L

T8 —
FUWE
11’ f Y1080/AUDI0
RGB PYC-400
Nvay &EE|ToRy| |« VTR
! e Q
———
{x—rom i
Ry | L7 B -
IR EN IRy €3V
7 1 THITCEE
(=16 Famg 7072007
VTRavhko—75

[X]3.5 VTRHAEH > A 7 L DOBERE

5 71— AERX-303DM % ENENEHT 5,

flEaaOm LA, fliE, 77— 7DFR%EY 1&/3Y 3 2 TLPRINT
CHR$ (&H44) ; EANTIELIVDTH S,

BMEDOWRE I RD L )b VAV DT ) v H—A V¥ T2 — A%

LTEYVH L8 Y MXT L IVTF—% (&HOO~&HSS) X FAi4a¥ v FETF
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f4¥ y Mo, B4y MIEREEK NI 7 BEERK T, —
Ji. FH4E Y ME7Fa—FICIZ X 10k (ZZTid1~5%f/H) Lz
B, R M TITEHEERANTE, 4X58 Y FOHEHE LTRX303D A A v F
T M) I RAITHESLEa— FRICETA L) ZBEL BT 5, Rb 75 %
R L7-DEARA V% 72— AEVIR - RX-303% BRMICGHT 5720 TH
%o

3) I

UEDX ) BVIRGEHEI Y A7 4 (H34K%K3.5) 2=l BRI
(¥, Audio-Visual Testing¥ A7 L3/ ¥~V F Va2 Ea—%, TV FAF ¥
VEZY =T LY, VIRRUEFET — 7HIEEE» BRI N, SOV A
T A, TAMDALEIEIIBNTWAS, CAIVAT AL LTOFHED, o

VA= RV T MY 2 TRETHRETH H - 77,

3.3.2 Audio-Visual Testing”™~ 3 F %]

1) YFIFeary¥a—y7r7uarssan

NHKEHE 7 LEEM [Baeia] (PFafame) 28Me L, 8F
7T LEBERAOFICERM & E A A 72T D Audio-Visual Test % BIZE L 72, 7k
ETNIA—IVT I THL, BELLEE EDEEI10CTHS 2 & 2B
L7z, BRAS100C TR WK ZIR LENITH K . B L AfEnR &
D O—EEBEICERZTDDTH S, 33.1D03) OBIBFERD D & TREET
HZExHERRE LTWaA,

BI3.6ld, 7A M2 ¥a—47urs 7 5MLTBEDOY ) FDO—ETH

5o BIZ, M37iE. 3.6y F ) Fizxtn Liza v ¥a—% 7 ay S5 50D
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B TH b,

YU IV TS5 AN TEELRES Y LTH <,
105-24017 . FIHIER E

VTN —F v

5000-50401T : VIRHIEME S D% ) H L
7000-712017 : VIRIE BB DFHAID

7200-73001T : AR OHE T

7000-71204F : VIRY 7 > ¥ —{BED 5 ORI H

AL VAP =LIZRST

2000-204017 : VIRHEE (B3.6.1) FR (1443%) . KEE~
2100-21801T : A 3—A VR —AWHE (K3.62) 3R, XD F L — 3
IR (65F)) ¥ — AT, REE

2200-22804T : BRIXXDF L —arv bt bicA— 38— v K — XEE (™
3.6.3) TR (758) ¥ — AJTOMM. KETHE
2) MR D Audio-Visual 7 A b~ 5E F 5

33.1M3) DOKEBER DD ETOFA ML, HHDOFA %25, BHL
T APNBRIBIE, AV 72— ALDBRBDY, —VATFLOATH-
720 T TEBMRAAOLOIZE Y H 2T, £FHIEX D Audio-Visual 7 A b
AT L720 T A PORNTIH - 2 ZEGEREXOBEAKEHEL,. &7
DIRIBHRE EFTHILL, 2o -3 HHOBE LA UAELEFMEZHREL
720 BBIDTFTANOMBICH 720 T, FIEDONHKEMBEFM. [Hhy
CRIE] 2 Z0E LWL, R0R, BEOBDIHILRBED, ET5F0RN

IV A, HOAFN S X9 L TAudio-Visual 7 A b2 HEA ST
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------

T ZHIZich Eorzmtkhddn6E<R
TTFav.

S ZhHAF—=TTh.

T WO, Y44 ¥—=TlH) FHA.
THh#ARLTWIATT L.

S BRR-THE. THLATRUTHVW WL

T ZZIkABHIETMS KD LERKOET
»FETHh, kOLicots e - -

S thiU»HIZEi- -
HHh I BBULTIATT A Zh

T ZhuBREVWET,

S KIZOETHHIR

(6 581i0)

ZDEEDLIIL?

A—N—A Vik—X

N FMTY. SORKLTTLED. ROBN
Sl RY 0 LAVE S TEAREV,

1.k 2, xFw7iva—)y 3. ik
FhUDL A BEEHR 5. BR

(2124 Y)589)

[X]3.6.3
N. H5—2F. ZOREDREIMTETLE
J. ROBMHRY 2D D EAUE S THAR
(7 5810) a3,
1. 100C 2. 57T 3.0C
ZDWDOBEIL? 4, 0CLYEW 5, YhTHewn

A== V=X
[X]3.6.5

(28 Y. )

[X]3.6 Audio-Visual Test
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185 ‘EIEEERESEERKIEZASERTENZISNRNEEEESS XN ITNRISSRATINIIISISRTIEATTIIITARRR
118 * AVFX}rAd LAY TATuTIL

120 ‘I IR RS ERNE IS EINNSEEESESSENINNNESZNNSESSEESIEENXNNNNESESSEEXESRINIREN §

156 * ON ERROR GOTO 70 ©ox5- PR
188 COTO i1p8
178 RESUME 188

i8¢ OUT &H22, 41136 :CLOSE:OUT &HI2, 8H192:COTO 188 °RS-232C %bo}, iX{§7]. REAXW
108 ‘=== 2°902°9%L 29-F ---
185 CONSOLE o, 25,90, 1:WIDTH 4@, 20

200 S3=ClIR$ (255) +CHRS (255) +CHR3 (118) ‘ S88:129-} data =~ ° n”

218 OPEN “COMI:NBIN" AS 1 CONTYFLM, BET 4k, 2b T L, XONK

2286 OUT &MJZ, &H3® * RS-232C Yis)

230 OUT &N32,&H11: PRINT #1,ClHIRS$(0); :0UT 84H32,8H10 * (v9-7.-2EVE-}

248 OUT aN32, &if10 ¢ RRARE

208 ‘S¥EIIIEEEENREIESEESNEEEIREENEISIRERSESEEEREENNAXNNXEENEEASAXAILARIXRXY

366 C=7:GOSUB 508098:BEEP ‘ VIR PLAY

301 C=15:60SUB 50080 * RGB~--> VIDEO

20800 * [3.6.1 rx FRSIEEENISAZSNSERSNINRNIE .

2006 OUT &hDe, aH1® ¢ EFAREDOSRTR

2010 GOSUB 7000 : VIR data -in

2828 GOSUB 7400 : * VTR HEFERSRAEN

2030 IF TVS)>=1443 THEN 2100 ELSE 2010 443D LA SR ATEA

2040 °‘LOCATE ©,9:PRINT TS;TVS ‘ fas? 37

2100 - (4362 ZEISESEXISAESIERERITIXENS

2105 OUT AHDG,&HO0 :COLOR 1 ARmstem g - E—F

2110 GOSUB 7089: GOSUB 720@ * BERI MOXRY

2120 LOCATE 10, }3:PRINT “CORDERIL?" o 1X3.6.3 ¥x¥

2138 GOSUD 7808 * VTR data-{n2

21406 GOSUD 7306 ‘ end time

2156 'LOCATE 0, 2:PRINT “TINT=";TINT;“TVINT=";TVINT ‘ Fxv? 39

2180 Q73I$~INKEYS$:IF VAL(Q738)<) OR VAL(Q738)>56 THEN 2186 ELSE 2179 * key-in
-=> next

21768 A(4)=VAL(Q738):DEEP

2180 IF TINT)>85 THEN 2210 ELSE 21380 © 6SPMETIR ROBEA

2200 ¢, [43.64 EXEBEEXZARXXBARIETRRRL

2218 GOSUB 7@00: GOSUB 7200 M 11 g 1 =]

2220 LOCATE 19, 13:PRINT “Z OMiEDOBAIL? " © 365 &%

22386 GOsSUB 7009

2249 GOSUB 7300

2245 ‘LOCATE 8, 2:PRINT “TINT=" TINT;"TVINT=";TVINT * Favw2 29

2250 Q753=INKEYS:I[F VAL(Q7S83)<1 OR VAL(Q75$)>5 THEN 227@¢ ELSE -2280 * key-in

-=> next
2268 A(S5)=VAL(Q75$) :BREP
2270 IF TINT>7S THEN 2288 ELSE 2230 * ISPRAE XOMBEAN
2288

5008 XX VTR A~ oviP-A data-out

5810 OUT &HJ32, 8H31:PRINT #1,CHRS$(C); c HWa—rviROUIL

5020 FOR T=9 1O B88:NEXT :PRINT #l, CHRS$(9); * P —¥ CHRs$(C) 747
5038 OUT &l132, &H14

5848 RETURN

7008 ‘xx VTRUHNF—7HIMY xx

7010 C3=~~:0UT &H32, &HI4 .
7828 IF LOC(1)>50 THEN AS=INPUTS$(LOC(1),1) ELSE 7620 °’

7825 OUT &HJ2, &H1B -3’ o

7830 C3$«MIDS$ (A3, INSTR(AS,S3),24 ) * as-rduta S8 R HLOU24AXFHO T
7048 FOR =6 TO 22 STEP 8 ‘9= FS50NB %3

7050 DC$-LEFTS( HEX$(255~ASC(NID3(CS$.1,1))),1) * 9—FS5RX,Te—FHB["

7080 IF DC$=+7< THEN 7098 ELSE IF DC$~~3" THEN SS$=HEX$ (255-ASC(MIDS(CS, I+1,1)))
:MM$=HEXS$ (255-ASC(MIDS (C$, 1+2, 1)) ) :GOTO 7888

70678 IF DC$=~4~ THEN HI$=HEX$ (255-ASC(NID$(CS, I+1,1)))
1WW3=HEXS$ (265-ASC(MIDS (C$, 1+2, 1)))

7080 IF (1 MOD 22)=8 THEN 7108 CIH (249 =} ) DF—FHIR_RS~>HR
7008 NEXT
T100 IF WW$=-80° THEN WW$="-" ELSE Wwg="+" ‘WWS="88" M SHII~-FY

7110 °LOCATE 10, 1:PRINT USING "VTR COUNTER = 1! 8§ & &5 & &b~ ;wws, Hils, MMS, SS$
7128 RETURN

72090 ° XX LIS PC real time clock

7218 TS3=TIMES

7220 TS =VAL(LEFT$(TSS$,2))236080+VAL(MIDS(TSS, 4, 2)) x88+VAL(RIGIITS (TS$, 2))
7230 RETURN

7300 ° XX BT PC real time clock

7310 TES=TIMES

7320 TE «VAL(LEFTS(TES, 2))x3680+VAL(MIDI(TES, 4, 2) ) xUO+VAL(RIGHTS (TES, 2))
7339 TINT=TE-TS

7340 RETURN

7480 ‘ XX Byl MOARY VTR COUNTER

7410 TVS =VAL (HH3)x3880+VAL (MM3) 568 +VAL (SS3)

7420 IF WW3="~~ THEN TVS=-TVS

7430 RETURN

7500 ¢ xx  BENINMMT VIR COUNTER

7618 TVE =VAL (Hii$) 3600+ VAL (MM8) 560 +VAL(SS3)

7520 IF WwW$w=~<=* THEN TVE=-TVE

7638 TVINT=TVE-TVS

7548 RETURN

X3.7 Audio-Visual Test® 7 12 25 L5
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LEE (FAL) BHEL, FOHBORT, @EERKICELFZEIALEW
IR E A L7z,

WBEE & L CRHATH ORI R EREETSZ O %1572, EMDO B
i WERBDOR—IXN—=F A T EDWBIZH o7z, &2 THEDEEEZEDEF
D & ER T X b OFER L Audio-Visual 77 A P DIER L & F N ENEAE
bR L RO 72 H3.8(@)FAVT A b EHHT A M, X3.8Mb)IFAVT
A bEBIFET A M, K38C@)IIHIERT A P EHBTFAMNDFNFNOEATH %
RT o ZHAICLNITAVT R M & R—/3—F X b OMHBIEZENE1041, 042
THDHH, R—s3—7 A FMaAlLOMEIL067TH 5, FEEREKEICD LDT
X, FENEFNERELMEE (p<001) ZRLTWA, LA L, R—/3—FT 2R
FEIZDMHBI EAVT A b ER—)3=F 2 F DFBEDOHICIZ, ZFRENDOEK
AP S DAL I, RO BRIV EHLEALILEDFETH
%o

ME D7 A ME, FFiZ, P, BRO 7 A ML BRICAEEICEA SN TS
D, BE L ORBERIAHTH 720, FHHRITICANLZ VY, TEOD
BOZEIL, 5BOMELFELRQIELE LV, BOLUTOZOOERILRE
THLDLHEREEIND,

1) 331D TR L ) %, HERDvisual testingDFFFE D P TIRIF I N2
BEICL B DD,

2) 5K - 7 A PORORE RIFBIIFEE A & 7 X A O B IR
WaFnsdh, TNLOFBERRE., BESEPICBIIL2EEETHL X
Db, FAMUERZ, [TAMNOLDOFEE]| (REBME) OBETH B

A REEEDSEH V, SIS L, Biak L7z X 9 % Audio Visual TestlZ B W T, o
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HEDOHOBRF DB HH, FFLHHE T A FORBANEEL T
BBEBORTOEERERTH LW HEHEIE .
BEIEVIEZEE5E, VTNV AL L0%8] OREIIEEEL TN
EEZOLND, COBRIBZFNIEHMARZ L TIER L, KRD #8577
RHETATREUSE DL BT ANTIZFERATELONd Lk, %
EFICETELZ LI, FRPLHUEANH TN oL ZOFETIHELE S, &
DEEZZ [IVTNVIALDFEE] ORIAVERINDEDPLTH L, BHEGD
SERTTHbB,

REEABIE 25 b, BHROEF ) T4 —L W) EED?S b, BT 2EHR
BigE L 7 A NBEOESEEIAIZ, 20— F AT 4 7RI B R
CFNETHITE, i b0 Bbhb, 2L TCFRIZ, ZThET

LB STCHEBORR DT HHRRMII DR %,
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4 BLRBH ISR OFRH LB ORE

4.1 FBELIEEIOREIE

TV F AT 4 TRIRORE BT 2EORMBRE., FFICBEERO AT
ERICEI L T, A EHNEEZ AWTCERNOTIEZEZ ONDL, =0T
bBEOGR T A 4 A 512 & HIRIGEEOREITE N R HED—2TH 5D
(1, 1989,1990 ; K5 - BFIB - MEIR, 1989a) o BERS NG L, FHE
PEERIZED X ) IZEETH0E, ZOHOIRIGEBEERD SIEHR/ VY —
VEMERT AL o TBBORMET A ENTE D, £ LIzT—%
IZE o T, BEOMBEDPL, FHEEMT2ERE LTHB LTV b0
W45 EDVTAERTH S,

EZAHT, BMBERFEFEZ AR CRZET LT TR, WEEERILOB
(B, B, B13%L) ICLoT, ZFFOMIIHA REE (FE) B
bz L7720, Z)FORIBEZBETLIATATIIOR5E, S5 IZHE
OB OHEL LTHERNENETAZ L b b, THIFEME LT
OBEICE L THBIMNTIE R, 22T, BESMOBMEZHBL LS &
HEE, TNEZFEFEZOHMBERBERL LTRIT TR, BMRIC L h i X
NDIEE OB L L CHEFET LI EPLELEbLNL,

BLEIERD ATJERBEICE LT, IRERGER) % 28 H O R IEE o £ E i
B30, AUHERTS2EILOKCIEFEEOBEEEOE
L)) b, B ELIE, BILOKE SEFEH LTV AHAIIE., BEMED
REXA ST CTHB Y. BEMEOEENILOCENER (FRI0EE) KLkoT

BEALTHNETH S, BFE, Hess (1965) Z2IEDE LT, %L DITE
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B.OOEREEZICLY, ¢ VORBEEEANSOBEECBBRIREINTE
(AR, 1973) o LA LR, STHNHDAIFEICB W TIE, #HEBEICERE
N7ZRIBIIENE Tl 2 CEILTEITH ) . F7-IRERGES) D O AHIE NS — ~
EOBEEDRHIN TRV, ZOREILEERLE L TIHESI Lo K
EHHozbDEBbNLAY, EE, BEKS (1987) . LS (1991) 2 &
By TAHNATRDLWIIREES) - BILEBORE Y XA T LDV TOH
HICR 6N L 912, IREGEE) & BILKICO BB 2 HEE 46T LR
HRETIE %V BRILDEREZIZBWTH, BILLOMESSS B L THmE
DIETBR D LA B LI L7, 42TIE, ZoOXRBEEFLE LTHEKS
N7 BAGHA IR D IRBGED) - BALSUS ST > A 7 2 OBEEIZ D W TRAY
55 (BFUE - £E& - MR, 1989 ; FFIE, 1990 ; Nojima, Yajima & Umezawa,

1992) o

42 HREGER) - BEILSUGHE S A T A

4. LI EFZD VAT LDREICE DL LI ZH/R LIz DTH 5L,

9. RERGEE) & BALEOWE I L T, BIFDO T A 7 25 (NACH
HM7PAY—27 L aA—=F—FEFTNV) 25 b0VTW5, TDOT A HXTICEMHE
SNTVBEMEBEDOTAI—IHEI=y PO BLELL PV EDDL
=y M XY BEREDO—TTDIRDIRFER 2 5Lk 35 Z LT L7

bk oDy NI DROESIZEHIMERT225, 74 ~v—2
SRR ORNFENST 4 F — F (LED) 721 T3, HOELOEZLEIC L 5
THREAR 20T, MEPEEHAL L CQ2EDLEDZEINL 2. i,

(¥k) MR b= 27 A81GaAlAs LED (L 1915-02) T. ¥ — 7 k5 13890nm
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Thbo BAMNEILT A ~— 27 KEBLEDO LA IS mmDOBREE b - THE

%Lf:o

500z Sine Wave (1V P-P)

Function Generator

Laser Video ‘ |

Disk system AUDIO S-VHS VTR S-VHS VTR
(TEAC LV210A) 705D = AV - TV / CRT for Pupil for Eyemark
_ J(SONY KX-21HD1) i A
Control Analog RGB VIDEO VIDEOQ
Personal Computer Subicot
ubjec
Controll  (pe.ggo1 vx21) C) !
. v Fye Camera
Power Supply (DC5V) | Eye Camera i ‘
for added LED Controller

4.1 IREREEEILIOCHEIE > A T 4

%% BLEDDRERIZH § 5 L &R IZE NI TRIEHLIN TV VDT,
— ORI L — I — DR EHME (ANSI) (U U CTHRET L7245 3, FRETIR R 255
#e10min LA TH ML HIEFAMENICINE 5 Z L 2B L Th %,

TAARXTOBGEETIE, NACTA A AT Ay ba—LvEHLT, 1)—F
DIRDOT A ~—27 L REFHEE L=y FOBEE A L 72 VIDEOEH. BL U
AT DERDEFLELE O VIDEOE F I BB S N2k, 28D VIRIZZEFNEhN
FE S5,

ZBREBHVIROERE T v 7123, FADT v ¥ A VICHEEM OF
o, bI)—=HDF ¥ ¥ A IVICHEMERHICON/OFFREELZ /R §H Y — 7 —
(500Hz% 1 3% © 73V T /I X DON/OFFHIHl b)) %2 ZFNFhiEET
bo WEREICERT HME L LT, BEOMGEN (BE K OEILE) % L

— =74 X7 #E (TEAC—LV210A) 75, F7-Fy s - V9747 2%
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VAU S, FNFNERIEECRT\HEHTX3L9512LTHb, IND
DT VTN NV TV THIBITEETH 5,

43 [RZRES) - BESLUSIH ¥ A 7 4

R4 2ICHERD T — 5 T B VAT L DBERKIRT 5,

VIRT — 7ICREER S N REER) 7 — 5 (7 A4 v — 27 DX, YHBE) k. ¥
HEETAEBTENACTANATRAT =TI Ny b=y v 24T52 L
T7 a7 EE L THNDENEDT, TRNLEFHLTWS,

B OBFESICELTE, VIROBFBAEESZ, OPT » 7 CTHR L 72 &
%ﬁﬁiUﬁﬁ@%%ﬁbf%%ﬂé7%U7E%KW%LT\747~7

DY) v B (30Hz) ICRA - EEMEE A TTEEIC L TW A,

Moniter CRT lLight Penl

S-VIS VTR | VIDEOQ

Percept Scope Analog Out b |
. ersona
— for Pupil (¥R F €3160)
Computer
Analog Out with
S-VHS VTR VIDEO]| NAC Eye Camera A/D Converter
L | for Eyemark “loata output unit(| Frame SYNC (12bit;16chan.)
{4 b |
— > Rectifier Integrator
AUDIO
Comparator |- Relriggerable
5000z Sine Wave Multivibrator

X4.2 BREREBNEFLICHT > A T L
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F-MERICES LS - —lDoWnWTlE, FOEEERE T4V
fLL7zt%. BV AL L7502 L TWwh,
EILOWERFOWNELFRIZ, ZOBECTFEETE D bW -HEGLEL
BEARELTWD, ZO-0ICHRHALAEEBL, (B ERR =27 AHED
[)N—kFFZ Za—7 (C3160) | T, TN, TVHIRXAT, T2k, 74~
—7FmEL=y MERASINTWS L) ZCCDAI AT TL LA -HEZEE D L
., FEEAR T RO (IR, BS. £ ( 2kRTiE. HELZEHITS
EgEHlERETH L, TOEBIZBVWTIE, 51, LOEREDEEDEC
Lo THRESNAEHXTRYS, BEEICHRELZYA Y FYREEZBELT
WAHIRD ., Fne BEREH L THENETISTTERETH L, ZO/N—1 T I A
A—TDERIAT LWL DOPDON—FBLTVYV I M7 - T Tav
ZIEMLU T, TAUTR LA &) fABRICD &0 CEFLEHIZEE Bk L7z,
BRI ZESFHFIHE LTl BILESKOBAEE THEST % Z OFHHIEE
BICAN LTCE=EEICERL, H431ICR8 L2 L 9110, Bflehr &ty
A kY (W1) 2 L7z, Bl TR 2L L CREFLEHME % ko 5
b, SHLIELEGOLEEDL Y VEEL YA Y FY (W2, W3) %
RETHILICLD, BILLEROEFICET 5 5/h8 X R AKFHEE
(X1, X2) 12 & DWIZEILOHIIE & RKERZ RO 2 HFEFHVS
NTWb, CTNOEIEOFHIMEIX T =& BHISBERERENS L FEFIC, &
4UTR LIS %7 Fa /B LTCO I ENE, BRI Y FYDRE
. BEHEZSTVEEHLETIA PRV EZFHLTIT R LIk Tna,
EROBKT7TFO I/ EEBLITFT A VI NMMETIE, NACTA B ATHFT—5 7

TRy by FRLOMET L—AFRPESICHE LT, A/IDI VI —
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&40 BEFLEHNEE AR

(1) FEH A1 EB A5 3
D7 L ¥HR EIA RS-170%E4L
@14 ¥ L—Xlk 2.1
@7 A~RT M 4:3
@uWLE ) 1Vp-p/75Q

(2) FHHD
O RELEEH (E
QESLMERHH (&
@ESLMEFH (&

FLOIKFF51H))
REFED UL E DO XFERE)
RED I E DYHERE)

@REFLHAER
&Y v 7)) v TIEER 30Hz
®f vy T7x—R GP-IB (IEEE-488-1978)

@7Furs7ok LA R B ovV~10V
HAEZELNDEE 0V~10V

BEFLAE H T EE (X) 0OV~10V

(Y) OV~7.5V

Monitor Display

W3

X4.3 HEFLEMHIJTE
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AU THMBEBAH Y aVARYATNR, F—F¥ 77 A MEa3N-k, i
RAVEADSINZ ST, IREGES) & BEILKC O EEEEICOWT, HH i
ENH EHERIER - EREBEREDBEREGISNEZ LI b,

44 RBREE) - BEILUGHIE > A 7 & O

1) B

BLEEE ORABEEICE VT, BEHEROER (F8) X0k )%E
KedoTWLD0? ZOMENDELZRZLI12E, FEZOYTIVY A L
DB L MET B2 EDPATRTH LD, 4212B VT, TAHATITX
ZERERER) - BILEDESH VAT LOBMBERHE L TVLIS, ZOTV A
TARBEOBEIE, MEERTIIBIT 25 EORMIEE O —in % IREkE
BiC LY, BENEEO—AmLELOI A - PHEICL D, Thehg
BICILIBT A 2 & ThHholre 44~46TIEZ DY AT LA DOFHTREM 215
IRLTHALV, T, 22T, BHETVATLDOFHIERLE LT R o7,
AVKE2—F - T 747 AL BRPERTO, BILRUCEIE D FIE L 45
ReET S (KE - FIE - HER, 1989a ; BB, 1990) o
2) Jik

IREkEE) & BILKIC O EEBICIINACHBE O 7 A ~—2 - La— ¥ % H
WTWBH, REBRTIE, BIRAOT7T A -2k b 2 BEILIREICE
FL7zo L7222 T, EIROREGES). B I OHIROBEILRIG AR S
Nizo WEREICERT AHBIEETH Y, UL oldpursuitiEE, b9 0 &
DidsaccadeRE & L7o BERFIIEENT, WIFNOBREICBNWTH, 74

ATVABEE N2 7S50 F -5 —dAR) 2BETL20EDDKE
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DRy FEBEHTLEIEPERIN,
pursuitifFE Tld. Fv M ER2S5SemDOE R EFH Z2477% ) (14

7.2sec.) o 7272 L. PREEOER., T V¥ A LREFEIRTREE S SR L

g‘.l%l

770 WHEDKEEIOME , W EE—EE D F IR FE20.0sec. (min. 10.0 sec.,
max.30.0 sec.) . PREATERFH3228.8sec TdH - 72,

saccade B Tld. F v MO —EWREM (2.0sec.) HIZIESTED ZTHAICHS
TAHMEINEARBE LT { (BEIEEEEI125cm) o %8B, pursuitiREF
B, B CREIFMOMI LD K L7z, HEEoRiiion, Win—fEno
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726

PWEREIIBTICER L, PUCRE L7 THTT7 T2 EE L CHEIFHOE) X
2 L7z T4 AT VA EEIZ, BHEREPATHE L 728 2 ITERT A IZH
HRPRZ L5 SICES, HRE & EEOEHEIL70.0emT® - 72, HEICH
7o Ty TABATRLOBBHIENACT A A AT - I b= %4 L
T, EIROT A< — 7 L HFREOERETAHET L. GIROBEILEGO ¥
FAEFIHE S, 26DOVIRICENFNESHFS Nz, T 7o, FRERG
B, BLO Ny FBEIFEOMERRC, < — % — & L T500HzSineik /¥ — A
FNEZVIROERE + T v 7 I128E L,

%%ﬁd)ﬁ%lﬁﬁﬂ WidoN v a v 2R L, RBWESIZIE, MS-DOS Ver.3.31211 /8
DTTT A4 TRATNNAARTANEFH L7z,
3) #ER

A AT L DREILISIZE L B REL I, BILOKFEHFMOBELE, Bl

DOHFLNERE (X, YERE) . BLUOBILEBED3I > TH A, HEICELTE
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[X4.4 pursuit X Fsaccadef® 7 12 3B 17 5 I E45 F
KL D, REBESY—H— GEREIZFY PBEOMEZRT) . KL
B (EOBWAIED 1)  3FHEEILPLOLELGAMOBE (HH~0
By X 2SE O L ANAD) | R FERVELFLO ETHEOBIZE2H HbT,

FRDTRNFEN S A & — PO RSBGPS ICE R 5 2 & 0% | 1B
ZEBLBEPEHETH /20T, H28z7T—F & LTHW 2, K44iE, —
P ERE DpursuitB X WsaccadeiFEIC BT A HIER R EZ R LD TH 5,
3, BILPOoELA, ETAMOMEEAL L, WTFhORETYH, &
REEOBXICL CBRLTEILLTWAZ Edbh b, Lid > T, B
HL T — 73, BREGEBI D@ ER T ICB W TIIFAIATRREZEZ 5N b,
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DE, BLOERICE T M EASL L, REDEVIZ L HELOILK
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JEWEHEI30Hz (EE) THAHD, GfT% o7 & ) LERFREIZB Vi1

TEDEFEMmIELbDERDbNS,

4.5 RIGEB)IC & 2B & F L E O HEE O
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BMEEI I\ 7 B EEREED S 5 0 F B S I BT, BRI
RENDEREMNRE LAz w207 7u—FLEFL T, BLDEFED
BH 7O A2 EBRYIIONTLI 2027 70— F 080N EL b, Fx
X, BEOTTO—FL LT, BHROPEDOL ) IEFEIIWMY AT N h %
TABAZIWZEDF 2y 7L, BHROEEZ T A MILDRET L HELER
AL TW5S, BAETER OIRBGEENIBEF MO ERE & FE B OEROZE
ST T, BT L, RERBAENFIET 5o TD/OMH 4 DIRERE
OB E 2 BRI 50300 ) REEREEL 2D, T TIIFEHR Y-
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H O S VIREGEFOBENFICED L ) R L 260 EE LER
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2) ik

B - ZEE (16~175%) 9% EZWNRE L, BhE & & - EETER O IRERE
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720 B —EEOHEIR, EAVISE. LT 1ETH -7,
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WIS A LN L IREGEEIHIHI O Y — 2 L 05 - T, By, FHEE & D ICHELPL 7
BAINY — B R T WD, LIzl o Ty 9 L72/3% — VIZEIEImoE
FEtE (BEEy I 278 —OBSCRHRELZ L) . 2w LITEFER M RT
K[ E) OVWTFNP—FHEVIEHEFICL o THES NS LB 5, i
F. —BEOHEEABEIOEABMEEIEESEHFICB TR VL P RIET
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DS-5000% SRE)S 5 720 K ERRFEFT 2 IMTIT T 2 LEDN D H D5, £D
8y 2 RFALEY AERDHABIN TS0, BRI ZAEE DA
&@%&@47&NW-&47®%&ﬁ§%?%50

PlEo X iRk % o 72DS-50001F, iDL Hicr7ay 7 HoKE%:
AT L. BERERETLETI Ty Ya -y ORRN BT RIET S X
I Be &I AHTDSS5000b F 72, OZL D4 r0avEa—3 L
B, BEA Y ERABRICATIOMED T FLADRLIEARTT 75 L5 ETL
THLDTHED,. TD2DIZE, P LDAETYRITTT T T LD
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THRILAZVDTH D, —FHEELHLL, HAEBICBITLIEHEOEAL
PIRLTHRBEZEPPHLDTH 5,

#+6.1 11A7HDIEEME (3% /min.)

Sub. {@ 3 Q@ tk w5 @ tr m 3o tx HBTROR R
1 3. 60 43. 00 10. 98 50. 80 16. 22 27. 80 15. 58 14. 42
2 43.73 38. 60 24. 04 102.10 18. 87 7.40 21.73 12. 13
3 13. 53 25. 40 14, 82 63. 00 17.78 32. 80 20. 00 16. 73
4 1. 53 1. 80 g.91 31. 83 10.47 31. 40 18. 11 39.13
5 4. 67 35. 40 50. 86 40. 40 10. 89 4, 00 8. 82 7. 04
° 4. 53 6§3. 00 17. 07 S8. 30 . 26. 84 12. 40 9. 84 14. 31
7 35. 20 2. 80 52. 38 18.10 24. 44 50. 60 31. 896 19. 78
38 13.43 51. 20 27. 47 38. 80 19.18 38. 60 17.78 2. 04
c 17. 53 36. 60 8. 4¢ 108 S5 23. 56 19}80 12:24 20. 73

10 15.17 22.60 15.71 105. 40 13. 20 26. 60 17.76 18. 89

11 7.27 19. 80 18.13 73. 75 15. 98 24. 20 34. 0C 16. 42

12 12. 57 45 50 34. 60 68. 75 24. 91 21. 60 11. 31 25. 51

13 3.13 15. 20 30. 87 46. 50 12.58 435. 80 3. 91 12. 64

14 3. 87 40. 20 73. 20 635. 80 25. 02 39. 60 20. 44 18. 81

15 3. 60 6. 60 34. 62 101. 80 16. 33 27. 80 17. 21 18. 89

16 3. 37 g. 20 13. 20 52. 23 17. SG 23. 60 a. 71 16. 33

17 3.17 51. 00 10. 00 68. 00 8. 33 9. 80 8. 58 20. 24

18 6. 87 67. 20 20. 58 g93. 00 20.18 14, 20 10. 82 12.18

19 11. 30 50. 40 30. 60 88. 73 13. 38 49, 40 16. 47 28. 40

20 2.353 5. 80 7.062 21.30 4. 04 19. 20 12. 20 13.13

21 7.53 14. 60 S.76 23.10 3. 07 18. 00 11.49 11. 76

22 3. 97 7. 20 13. 689 10. 80 3.78 6. 40 7. 00 6. 64

mean 10. 37 36. 60 23. 82 62. 635 16 3 25. 05 15. ERB 16. 24
sd 10. 33 20. 71 16. 75 "30. 89 6. 51 13. 36 6. 85 5. 353
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6.2 118300 DIEEME (3%Umin.)

Sub &= 3l i jns H I &= =" £ Pl e
1 1. 50 0. 30 36. 40 4.33 0.19 7. 00 17. 66 8. 09
2 6. 20 0. 00 10. 30 1. 42 0. 39. 2.58 16. 02 5. 69
3 0.10 0. 00 4. 00 0. 35 0. 14 1. 64 7.49 7.58
4 0. 30 0. 00 20. 40 1. 83 0.01 2.173 18. 86 4.07
3 G. 20 0.053 5.10 1.27 0.01 1. 31 9. 24 4. 89
& 0. 00 6. 60 17. 00 3. 10 0.76 4.02 20. 40 13.78
7 1. 30 0. 00 18. 70 3.95 Q. 50 5. 80O 22. 14 11.56
8 1. 80 2.890 17. 00 5. 30 0. 74 8.62 15.57 6. 98-
S 0. 40 0. 33 29. 20 2. 65 0. 46 7.33 26. 06 14. 80
10 3.90 0. 40 14. 80 3.17 0. 96 3. 04 19..98 7.93

11 1. 30 0.10 18. 50 5.95 1.73 10. 40 31..91 14. 22

12 1. 80 1. 05 5.70 3. 20 0. 67 1. 89 27.27 7. 36

13 1. 30 1.45 8. 60 3. 20 0.67 5.76 24. 00 7.11
14 0.70 1.15 36. 00 3. 60 0. 30 5.87 40. 91 13.07
15 3. 80 0. 20 52.10 3.70 0. 39 11. 8¢9 24.69 10. 33
16 0. 30 0.43 10. 20 1. 77 0.77 5.87 17. 20 10. 80

17 9. 40 0. 20 0.40 1. 20 0. 24 4.27 16. 86 1. 84

18 0. 00 0.2 17. 40 1. 75 0. 14 4.32 25.99 6. 24
19 1. 30 0.15 1. 30 4.82 0.11 4. 13 17. 66 i 11.64

20 0. 70 0. 053 28. 70 1. 20 0.16 g.58 34.49° 13.18

21 5. 60 0. 65 16. 30 2. 20 0.47 8.27 22.58 9. 69

22 4. 00 g. 00 5. 20 1. 33 0.71 6. 40 15.30 6.91

23 3. 20 0.15 18. 50 2. 83 0.61 a.9¢ 32.25 10. 96

24 C. 20 0. 35 5. 60 2.28 0.03 5. 11 16. 00 7. 04
=z 1. S0 0. 35 11.70 2.75 0.13 6.53 24. 17 5.11

26 0. 70 0.15 4. 20 0. 47 0. 41 2.56 8. 84 2. 44

27 0. 00 0.10 4. 00 0. 85 0.43 1. 80 16. 84 2.87

mean 1. 75 0. 64 15. 46 2. 64 0.45 5. 54 21.13 8. 38
sd 94 1.32 12 1. 48 . 36 2.92 72 3.65

72, —HOFHEOYT A X2 —EIc Lz 20, BAABIOREBENE L
IEBE MM THEb L, I 7L TA LI,

6.8 & 6.9tk 36.1& K621 LIS BEEHEL R L TWvb, 1K
A LA FE OB IBEAZDOI AR A LN S,
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—FEE, RABH OB OB RARLEER T —F DENT1R2AF DT —
5 EGHIFRIT LT,

T7o, K610 HEFFEE, —HIL¥E, IRARGHEBIOEEE (FH5K
/min.) /KL T35,

INHEDF—% % b LICLEIEICL ), BEOEMITE TR & 4k
AR OMICEELZMHENH 5 L ) HRIMEL N (1=0.81 p<0.01) , —

T MERIEE & —FRE, —FRELRAGEOMICITAE 2B R

SNTWZR,
21.86
2% min.
11.28
5.61
fiil h % H —ARE K I B 1

X6.10 #7— % DIGEDFELHLK
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6.3 fERIFEE. —FEE. RARHGLDHOFHEEE

Sub 1851 —F R
1 22.02 3.94 41.22
2 14.55 1.33 27.70
3 9.16 1.52 19.49
4 14.05 0.88 17.90
5 14.82 3.25 43.68
6 12.46 2.20 37.47
7 17.81 5.48 31.89
8 24.44 3.54 42.68
9 8.54 1.89 18.87

10 14.87 3.00 39.50

11 6.41 2.58 11.66

12 5.77 1.06 7.96

KO T — F IOV THEFIZEE., —FE=R. KA D10EOFY
B TH b, —FERETIFEICFES61FDBTLTVEDIETRKEVEET
FRVhEBbNsed L, TRIERIR EEED L b 72 ) igEss
EINTW20R, FIROKRARBRIEZICAN ATV Z L DHEET
LTHDH)o ATV AR-ZIIBIT B FEBHEOEEN I —FHE L IRA R
DOFHGHEOPHIALET 25 2 L IFEREV, FEROFEGEIILH LD
RABFE OIREN L IZEMICHE S PICR L 5,

33) BEDOITEI & REDITEI O I
REOFREMWZIT TR, BEOTEINY — VIC b EREVWERIE LN

776 H6.110F— 7 IZHLSEHOITHEEZEL LD DTH 2,
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X6.11 —FIZE. EHIFE BT L HHAOWEE

—HFRETEDHIBEOTHEL R > TEENIITEIL TWAEZ L35 »
R Do FEBIERLFPN LT, —HEETOEMDITEN/ NS — i IREFD7:
DI BLEICZ S, 75 ANV—00% 0% RRILZEETREITEDSNT
W7o Z EHBHL T4

—h . ERFEFRFICBWT, BEROITENIITEENR & GBI ICHHMEIC D

PRTV S, FREERICIE, BRBEETREDOFEORE (EM~0L%
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%E) lHTzoTnBHEERZLNS, BEEIRENL LA, TV
AR—ANDREOKTERTEboTna LPEESI NS,

2DDT—F R HBEHIZRERLZITTH, —FEFLENFBROHMD
ITEIE LGB/ — V DBEVWDHALNETH A ), T2, EELDITEIE
DD S N TH B, BIb, —FERIZB W CEISAETICER~E L D TF
BENS (. =TV AR=ITBIT B @A TE I EAR AT I
HEI LR %5, —FEEIBVTHMOR/THE L EEIEZEICB N T
BEIDO RIS IXFOHEEEEDHEICE LN TV 5,

6.3.2 fEIL - LGN FRAELEDOBHEIBIF

1) BB

D631 L FFRIZA — T Y AR—-ZA 2T A L7EREE 2 RBH L TV A ERD

MM CERDOBREOENE S ) F 250 L ODBEETHEZ %,

QEFE— AN— ADFBEHONE D % ERIEHEIC L VITW, FEOE DT

fifii e B0 5 o

2) FEE

a. T 5 &
77}}-&~%%§K%%Ltoit\SSUE?iﬁx5&meA
—E—FH0BEFAL, -7V EBROREDITEZHE Lz, 7 X T
=T VAR—ADZI—F—DE&TPREL LIy PER=ZEZENT

5 S iz,

b. BT R

TR LA/ NERAEEDIRE3SE & £ OHELEH1E,
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c. HI%E H
199246108 K H
3) MRREUELE
3.1) ZESMEE OB O

63.1L FERRIC—FRE., BRA, A =TV ZFO3ODFEHOEEEE L
KD 5D |

#6.4.1~64313, BLBNRFH 3O FHELHBEZRL TWwh,
6.3.1D#HFR & FMRICERNFE OFEMIL, —FERELKRARBOFEICAE
LTWb, WFERESNLEEIrPDOTRELATEZRTY, BF
IR SN L VATEORY) FHERZHMEHEZRLTWE Z LW, &
6.4.1~6.43D KB RE K CFEEREED SHAPILS o

#6.41 F—TUEHRL-FEFRROSROMBRE

F—Tv —HIRE FHEAR L

B+ 7.87 3.90 0.611
(4.42) (1.35)

¥ 5.64 2.28 0.708
(1.96) (1.36)

g 6.69 3.04 0.650
(3.53) (1.58)

( NIIEERE
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+6.4.2 BiRA&F L F— 7 FFEOREOMBERE

BAR A F—=T FHEFREL

B+ , 36.40 7.87 0.409
(22.13) (4.42)

¥ 11.99 5.64 0.696
(5.69) (1.96)

oy 23.43 6.69 0.520
(19.88) (3.53)

( PFIFIRERZE

#+6.4.3 BARAH & —FIRFEROBRBOMERE

BAR A —FRE FHEfR %

5B 36.40 3.90 0.609
(22.13) (1.35)

T 11.99 2.28 0.749
(5.69) (1.36)

LK 23.43 3.04 0.683
{19.88) (1.58)

( NIIEERE

32) {TEIO B 7 T — b & IEEIE:
F—FvEBFOREDOEE Y, FEEEICERD HEEFHE (ontask) &
EPNEBNC BR R VIEEIEE (off task) (240172, GBI Y 72520 H /N —

TAHIOEDETFTFHIATTELZITBEZEETAZLICL T, ERED
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FEIOFBRIEE 2T ITF5A A LTz FOHT T =T AT L %FE6SIC
RLTBL B, ERIZGMICFIB LT Y TVET ¥ L5 FIVTH

BTG, KF5HDEEBDP LR 5,

6.5 On Task, Off Task 7 7 TV — Y AT A
BICEI L A% 479
BUIZDWTREEHRT S

AoV TREDIREE F1T 2

[On TaskigRy] |MOADIEREZERET S

MBIZBARDY | a_ g p@RETs F— 7 EER)
BFELTEREZREETS (—AKEDA)
FHEOBEMICEZ 5

Z DA

IBIBTH

COff Taski® HRATEIZ & 5

il EEEE LT 5

WERICBEfRZR L 2 A% D

F Dt

i

1t

CFt 75— 72 BREL D% Y FVOITEERICIE. —EORMEIC 7
Oy ¥—74 A7~DEERRLIT) TR I L2HEL. FEEREBI
Sy L ryTROIVEL—- 2T AL TCEREEROAN 2 To7, Bh&
I, BT EBRREIC BT 5 REIEE O EFITO—BEII’5~90% DFHE R

L7zZ L zHER LT,
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FO.61XLEFEDT ¥ TN (BFa%k, LF5%) 22T, EAGICon
task & off task{IZ DWW T DR DR Z /R L7z, T2, F— 7V EFER LA
AREEDIHEENME (B8 57) DHEETo72,

F6.60° 51k, On TaskiFBIOMEOER WL EH I PHEHRENDL, —RIES
BORIEENCRZ D4 — 7 VEFRICBI 2EEITENL. —FRELES
D, FEEMANDOR-ZAZEDLINT VLD, BHLBEZRL, &%
DIFEMFEDO L) LRELTTDTLELZ VW) BEFETIE, BELLET
BT E3TEAERARIGE, LEd>TEODI I RTF—IHMBLND

P WO BEEIEANGEETRBL-DDIZES>TIZEXE2 - TEH22 5

NAEZETHA,
+6.6 MENBIDOIEENED LB
Male(N=4) Female(N=5)
6] D N Y 0] 1 Sa U Si

On Task 96.1 91.3 91.0 90.0 99.0 98.2 97.2 84.9 83.0
Off Task 3.9 8.7 9.0 10.0 1.0 1.8 2.8 15.1 17.0
Activity (O) 8.0 7.9 8.6 11.5 6.0 4.5 5.6 5.1 10.6
Activity (N) 84.6 60.8 21.3 24.4 13.9 8.7 9.7 11.5 17.0

On/Off Task : & Task|ZET 5% 7 ) — DHBLLER
Activity(O/N) © & — 7 Y ZZEKp(0), BIRAREFN)IC BT B IEEE S8y

F7:—H T, BIRADEEM L 4 — 7V EEROFEEL BT L. B
A DIFEIREDFEE ICH VB F2AL KL &, o7 N Activity (0)
Activity (N) OFEINVODFIRICH S Z & bFERIND, TNid, 63.10F
— 7D —HTHHERTH %,

L L—ATEBELAKROHARDVR LN L) 2R6.2EFRTAL I,
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0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0
W ERREA{EE Oz B a—F—&R WEREL

B16.12 fEAB I —F— & DOIEEN R

CORIFEATEICRAEBED =7 VORBICED 2EESOE,E L7
bDT&H Ao OnTask, Off TaskDHEDVAREETH 5720, 72120 DFTEIHR2
ODDHTIT)—DEREZADLLZDLTWEDDEMELY LTWAET

D, T LOIETORIPI00%IZ% 5 DIFTiEE V. LA L., BABICE
HE, RROVRELEAZERDLILIBED R, 728 ZITFBEYIIHRE
= ATHRY) MORERYA 7% <0 KEEHRL TV AERPEEBICS W,
FRESaRID I RIIFERZEMEAL TV ABRLERIE Y, 20k
) EEREBIIFEERLOZECSVERTIZT A28, BEHICBITLK
ANEDEFEIIELEILEINEZ LI WD, BRELTEFEEDEDETE
FICORBo R VEV ) HEUPFETL2EBHNZIOTFT =525 b ) »d5z

%o
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7.1 HE OEHE
711 FEARMFETE D SRR IBA

19914 IS [NFRRUHERDOBEEFOYE ICH T 2 REMRHIE
&H| DFLOPREEIN, FITREEFNIOWT, BENFE Mm%
7O ZERRIRL, TOEEBAZOBL - B - BE. Q8% - Hiir. @
Bifk - RE, @QER - BE, L35I BDONTV S, [EROBEN,LE
ERINTELQMH - B (Wb I2RUWBEBOHBHECETS) &0
Bl - B BE (WhOLBEEBOBEEE) BEEICEDIRMIFAN
Ko Twb,

K (1994) 1F, TERDENE L) ERWLRFIEL2) HEENFIEUC
SHEL, FNEFNEZRO L) ITHBEBH LTV 5

1) EEMZEIE

DFtA, FE, FE CoRLAERNLZLDIIVDWYWE3RsE LiTN b %
7 Ta U, Reading, wRiting, aRithemeticDFiA, EX, FIEFEHR L 2%
HEBEEZ VI THITHEREL TEENIIXFESINTELEEFEITH 5,

. PERTOEFRY, PEIMEMOEBERY L ESINIHE
DERN LR - L ERRE i, FEHOEFREICBITS 3
ATV Ty VAL T S, FEBEERIERINOBHRICET
WE PN TNz,

O LB ER BEHIANBINLIMBZIT TR, BEEFEEATHL

L ToOEBEEE, —BHNEELRT, BEOMBIZ T TIE, FEP=2—X
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RRATDEWD LT bW L, I3aF—2Ta VDR L7
Vi,
2) BRI IIE

AMEDORE S, FEOMAF FHRABICETHHMETIIZR (. Ekoft
FHHEE - HEBICE 6N TWRWEREION L CTHERTICHIT TREI L
5. A, BA. ERH. A5, BUH, £ L0F % EOMERTREED S
ZIICHEL S B, ABE. AlEMER L EIRIEN S b D b —TEORIERREEIC
2 b Z2\ve TNHDRETIZL) PREDTEHETEHS DD THLDITHTL
T, THEdbo—fbI N, B4 Lo FICERTEZLDTH 5,

L - B BE ZZTEBINLFNL, 1) Da), b, o)k U2) D
)% EDERICH > T, TNLOFENOREHRLRET (BT ICHET
%o Hr L VWHIEE L BREYICEL ) AT EFE O D, fRfRE. BB, RUE
DED GdBBRELZE L7 FUMERN R,

COX)RFENEOERRBIZ, MBAERZITICBESNLERTIERL, &
NoHOBEHICIE, RN LREETHE B2 TE4 [3R4A] 1IST 5~ E
BhH B A F) ADIRBEBERDOURTIZARVEITOIL TV H o 7255, 1989
FEOYETDE, /D, FERICBITHHEFHFTORD KRS 2rESIE, [4HE
DHCTEM., MELICHTARNEECA] LI HIId o7, ERMEE
HCBTLMOMERRIFROD) FEZRETHERICLA-TE) ., #

BE S EINDO Y 7 P F I FOFRNIZE 725D vz 5,

712 FEHRROFMA 5 FEBEE OO EHREA

FREOFENEORALBH ORI - 78, FERROEMRD L2818
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DEHFRNL ORAFTEETDH S J o I DMEMILEFICEF T Mam OE 2 5% T
X5, BEIWICIZBloomS (1971) DBl OHF TRA SN TS, &
KRR & TRl CTH 5o 43 DEFR T A LEII L5, fERDFHE A
ZEOKTEIATO N D5/ GRRBIEHE) PSEFRTH o720t L, FE
BREICBWTEEER, RUTREEZ»RETHHWTITONA5HE BB
REM) ERIRFE L7z

It

COFHEEEBICEIN TV AEHRN 2 —FEEOH TERT L7201
. BENCHEBESNRERE L 55 COHE S NI TEREHE D720 D
FANEEPSRLEE 2D, BICZO/REZEDLHITPNEL, SHITRER
BICED LD GGtV B R MEI B T B SRETEEICT S
OB LHEERBEIIVAR VAT FIAF—ThH b, £72. CAIVAT
L, FORRREREEED S b, U IR LcilliZ, @ A7 2 DFREFR
B O HANVEII— AT 2 TOHRERETEDIHIICOLWNLTRETH 72,
BB MO BEDERIIBloomDIE 2 72, —HFELAIRE LB BPE
DETFTNVDFTIEERL, BIMESIN2FEB I AT LD T TIEEERETE
BWENb, Mg OFEFERLEIERWIEOEEEELERL, ERDF
BEBITERWIZIEELZWRLTH S, 22 LT, TERIEEMIZ. IPL,
PLANSEZ AR E T HHENEB VAT LADEFITHAAN G NEH N T
Vo 7z,

Bloom DR EYERMIZ = & L CkBE (1994) @

]

I BRI OTRGERE
DE=F Y FICHVONZ D TH A, ZZi2id, HIEDOINSRITFERYZ
2HTIIN, =TT O ADFE~NDHEDOREID 22 5,

ETAHTHRENFNEERZTCAL ), HBEBROMLR, 2/, £/, &
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bRy RO, REE, CODMENRIIFFBARICBWIZZEREILLZD, £
nig. FHBRIIBWTIZZHEEINIREEELFH > T\n5, HEEk,

Doy BEREIR, BMEIICEEEBICBYTHIESRRIZ, HD5WVIZEELRT
NIEBRDO LG WENTH L, HBERRENZEBE TS, MORT. ZR7,
FARFEDL . RENRFFMEDENC, FEERIIBVWTZZ, BEINDLE
2hThHbHo FHEOFLDFERREOATH 720D, HHE02EE Lo

THEEBEBEBICEBEILTWAE WL A,

713 TEIFESHR. RARE, HSNBRFROFNELHEFT LS

ELZORPLIL, TEHEREEHTH Y . FEOEBLOKIE I EAR
Ty S LFEBOERDIGH TS 072, 7075 5DRFULDHEEE
CIBBHEEETVERIRE LT, Suppes. Atkinson > DEEE TV

PEBOREICER O EANIIE, ITHEROHERICAL, ZOH—ELT
SEEORIEITERED SIDHA, B o8B, ZLTBIZR LT 14 —
KNy 70503, BmMFEERENUD [HAAAR] B, 50 [1E
Al BB TA5bDTHolz, BBONEHOFRT—EDRELHITLD &
TAHEE. I TENQEBELIER LI,

EEEDZRBARA E 19604EL & § 5 % 51, 19704ERICA D . BBaR 2O FE
AERE D . IEHLEE TR RMFEEERICED {CAIV A 7 A DRI
K72, LOGO% ElZZDHMEBITH B, ICAIE KITNBA 7)) Vv b
CAIV AT A DREFBZEFEATONI DL ZOBRHETH L, ZDEHAD
ANTHBERFFEIZ BV TIZRD & ) ZRIRAVEER O D biIcEI L Tw (&

14, 1995) o
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@ AHOHISESZFTWVIE, ETOEOMAD [EHOF] ICHFH - T 5 a5

RPHEBIZI T ERISINDEIIDTH 5,

@ [HEow] Tom#BPeHEOEHIE. [HoF] ToMBORHALN L

ZOMEBRETHE SN, EXNICIEK, —Eo [FHE] BELALE5,

® L72zAo7T, [HEOLE] (MLIE) F. ZOMBRIAOTHAS, ML

AR ORI,
BT 5 T5HE] OFELFEERHEST L DD LRERKROHFK DO L LI2ZH

CEAEOKRE S, WHHEEZ LY, EXWIIZarEa—

il

5o

BB ORI AT AICE T A ME et LTEND % [if~then~] &\ o
7ATEDOHAE LTIANT v P LIZHARATLZT AT L, WhW® AL IF X
= F VAT AE, RO L) RRIRO D ERA EFEEINTo 2d5, £
NS DIRFEDE SN LzDIX1980FERB L TH o7z, TF A/N— M
AT LETED?L LOBRUBEL AT LTHY), TD L) RFENEIIH L
DbDOTH -7z,

t ME, b o EFREKIC, BEPLEREHAN, TOHELDHDOIFRIC
XL T B & v (Dreyfus&Dreyfus, 1987) o B2, b N DMLE T 5 {EFH
B LS E N FEN Y TR, 7 Y N= NV REEL LT
MBI NLBEHRPDHY)., & NOITEF PR Y DEFENICEH-TWEI L D
HLPICR > TETWE, EEHENTWAET 74+ —F v ADOHERH I D
HIBICALHEHGRTH 5,

DX, FHRAET 70— FICED L BAREDOZE NI EZ T —
FT, EREHRLEERLY T T4 OEES 23 2EHORMER (FH,

1995) /AL T/, 2Tl &b ED I VLWV T 4 =)V FD
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O N OSE LIEENE AT ED S, ERZHGE CORMEEN OHlE
TE7% L, HEDOBETO NREICEDAE /2] B % . NEENF
B (T4 = NVFY—2, TAJAVFEY—%E) CLo THELRKRT S
EV) HEFRR LN, 29 LEEIE, HELZEOSHFIIBWTIE, /Y
A M= bMRECBVWTEESN:, [I3I50MH] 2 X7 7] %
EDORNVFATATEMELTERBLTLB I LIS, TNE DEA I
BEAL VAP —LETHEP, ava—FIlbrh—%2EEL, A%
HlEsstERE L LT, BEANIUROPTOEE 2TV, MERRE F2EHIC
RELEEL L > TS, B, INLOEEITVTNL, IV —TOMEE
ANETAHLDOTH Y, BT EMOMEREE, HERD O BERMELTHHR S
NBEIHTh->Twh,
CZRBIFBENIZ, BHMERICL > TAEELREICREBICE X )
HTLICL o THEREINEFNTHL, LdIOFENE, HEEEIISH
LT3 b DA OHHFER 2 MEEE & 8 L TR IREEZIT T <
MEECHED R DL ) DEERPLFAELZ AL T VORKEZELINT
bHD, BRERDODFNELEFZIDIILDDEER L), HKFLEZNERE

b, FHEOEBZBEL., FOREZBEEWIIEFTELOTVE LW 5,

72 HBEUEDPHLVER (1) —av¥a—¥% 57254 ¥ 7 LBALES

DEB—

TITHRR2 & ) BFEHBOEES RSN LHF T, HFWEOFTFTITED
REEFRETCVEESL ), BEESNIKE LB X, RHXLDOHE

iy
ETE2IZLUTOZOoTH 5,
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1) IV ¥a—¥%FA54 07
2) BBALLCESF EHFHIEOEE
LT Tld, Linn (1989) ICE PN A5 BRI I O DOEEIZDOWTE

LBZEIZT 5,

721 AV¥a2—FTATAVITDER

Iy Ea— 5 DRUENOFHOERIZD %) B, BEIZ19704C121
Holtzman (1970) @ [Computer assisted instruction, testing, and guidance] #%H
FR & 4L, computer assisted testing& V29 FEEPHWOLNTWAS, LarL, b6
5 A19714FE 125 F) 2 L7z [Educational Measurement 2nd ed.] 1213 2 DEIXEE
FENTWZR Y, CAIDIFFRDA Y — M EZNBEA LB TRNVWTAS — b
L7208l rbod . EFEDOERIZENETDS 20> 72, Instruction &
Testing® IV Ea—F J¥—3 3 V~DEHIZIEPR ) DREEND - 77,

[Educational Measurement 3rded.] OHFTliE, 2 ¥ 2 — ¥ FIHOEFHE
EOMAFARICTITTWDE, RI1ZEBE I NI\,

CT (Computer Testing) &IFEN AL, BEOR—/I—F A ML 3
HEEEY HEML LA T A Z LT RLVWTH o7z, CTHADF X k
FEFRELANVOBEEZEETAIZLVPEETHD ., 7 A MERIZEH
BNCEATZ SRR L7z L2L, BEICBWTH Zo#EftoF 2 k
Ry Ea—-SREDFRD) ERIREVUELZHOTWS,

CAT (Computerized Adaptive Testing) & FHIIL L AL RIZR - TL %,
Adaptive Testing & (378 B0 325 (Item Response Theory) DS A — F 2%

DL BIEH T A PR T, STTOFOHE T, ROBEOIERIHERZ
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o W N, VA .
#7141 avV¥a—HBFRUEO4EMROES  (Linn (1989) £ D)
AVEa2a—-9FAN AV a—~>YERE
L (CT) FAN (CAT) WEAE (CM) HAHAE (IM)
AVE 1 -SEhE AV aA—-FEEICESD CTEAU CATOEDHBOITAX CMOEDHEBDT AT
P EINOL-T: i SRIFACHRS ERPILTY ZLDI=th T MWICET LR
HLWEBDT 12T DEEI TN AVE - IREHBD
— &S ARDERR 15
FORBRSIUER/NY
TRy RNT—OBIE
RISRRE S, =720, <05 EEREBREHETD IRTDILE BB DM (A, T
&, HHENTFANER SBORE BULBRESOEE 07« —ILOBIR, i
SVETINT 4 —LOE DESZICET D) DE
BFYA Y FI
RE RO
Jotz FANDERE, HFa, D8R 8S CATERU CM&RIL
(+81R) (+EEHBRR)
firi=gml5d By (@) Bl (BE) BEY (BEEE) CM&ERL
HEEN | (Ems) 1B Ems) BA (fBg+E) CMERIL
RE St (BRTHVLESS IRTEES{FARDIE ZRTHIESHIS S REEESNDBACME
55) A1 RT(BEBRED) BU
POt BA. KR, B BA. ZERE B2 BA. EENEE B2 CM&ERU
S FA4RTIL—ERBECH CT&D BB G CATHISIE (+) 29BI1C CM&ERBLU, =120, %2
T HEER g B HIE BECL-THEEND
BBIHK

DENE TORBITHPEDP OFHHE SN TERNEINL Z L 2387, CAT
FCTE R, avVa— s OEEFRED L DH L, BEOTEZLEL L,
BRI D PR S NI REPFET S 2 & ZLRIYICERT L5, T A
FOBBERE . Lbb, CTIREREFN LRSI ENLEOBE ZRDODIC
PVELZEEBEP L VAR TTEo, 7A MNEROEMITTEETH S, L
L. CATREEICZHROEHZEDTTATLT—VEED, K4 DIHEH
DREMZFHEL. FEBOLEHMBONT XA =5 2HET D L\ ) FBHO
KREBVEESULEL S5,

5314 i1ZCM (Continuous Measurement) &IN5, Z DAL DHIE DFF
B ) F 25 L E[ED—MEICH D, IhEHN) FaTHICHEORTNR

72FARERBELTVS, CORHRE LTad b BEFHEIZAD»-> T, Fh
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RERTHIEEMITA L) ICRB I NI —EDOFEERINEZHA T35, b)
EROBROIERE (TbbiaE . HH. b)) kb i) iFl

(FAVEBEE) D2005&M42BR ) X2 0HEESNLTWEITR
X725 v

INLDBEERERTHICIE, CATOEERTHIDITHLEERELEEYL
BRI AVE 22— VT BEE VAT LAVHEINRITI ROV, F—Y AT
L ETCTHEE LFHEDP R E o TiTb NS, BIEIZIFEDIEIFBE OFHE
FBEO—HE LTEZY —SNTVARIATONEDT, A MNIFTESH
GBI IR b v, BT AMNIN ) F 2T L0EBRHEL IR TICON
THEMIfTbNAZ LTk b,

L2L, SNHEDTVATLAERESHETDEZ A, BELRCMY AT A E L
TIHHELEET, BOWIDAERINTWIOFERBTH DL, ZOEFRICII
Bloom (1971) DRME L7z, TEBH/EBOETTNVIFELTWAE I L2
ELTBL

AL E LTCEIFONTWAETF A MY AT LIIEIM (Intelligent
Measurement) Y AT A LIRS, SOV A F LAIFHBN—- 2 2 Hior-a
Y2 —F 4 Y TOBERET)NOT, HEBENR—RAI v a—F1 7
(Knowledge-Based Computing) & 9 HEESHWLN L, T2 Tik, HED
BEFROMBRPFEMPHBRN— AL VI Ta v Ea—F I IELLNFIHE
Nb, DI BRVATLDOXENSNI, FORBOLVWREENEHSTD
PR ERATAERZERT A LTI A, IMIZAGEREN 2
BHEOM#HE T LD TV Ea—FIZHMAL, IV Ea—F T ATAHEL

TEDHFBEBEEL, 2—HFOLDDaVHF NI M7 FNLFLLTE
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MOZ 8RB,

L2 LA s, IMORFIT ALHRERFEICER AR 2 T B HIE,
CAIV AT & EFERIC, W, YATLAOWE L, CAUIE T ZWAHAD L
NV, ZALPOFAEEEEE SN L RREITEV,

ETCDAVEL—=FTAT AV TOFEIIEKBLTER DI L TH B2
iz, MEAZBEYZEIRELICNESITAZ L] | ITUPEEHEIE
DEE LT, BBREZFUZTWAEI LIZEMN . TOMERIZ. KEHBED
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