‘l

-

oy 245
20214F 3H

L
X
N
>
Y
S
=
N

HAZE A 7 4 7HERMRH




DT ART 4

$B24
20214 3H
-BXx-
BESIENZT [FRIFH)

AATOAEE IRSHENBBERARICEIDBD WSS

~E AR T BEEXT A PELD~ - v rre e

& WIZE L

AHERY ICTERESENORELZRD OOV AT AN 7TO—FIC LS

xS HWEMHMERET ETWEIBEE - ¢ v v v v v e

a

al LT 2020-01
PR H 2020-12-07
i e faA i

‘Eﬂﬁﬁ%@n} V4 ], ..............................

O HAHE A 7« 7¥&x - MR HS TEMDe v 225 4 | LT

.....



<EBEElHZT [EFFRE] >

BSERPEEIERME Mo gl e e
~BIG2MET AEE AT 1 7R~

A BE (FOMEEER, REPHI/NE/NFR)

1EIWEE & B0 JEeRisE

INERERPERICED S RGER
DEERBFEICER M Z &L IiX3E
BEBBODDHLTHDHEEZSD,
BE, FRTIIBEAFEE WS4 FH
T, FRICE RE - EEOFEHOM
Eof ) A RIS TS
DIZ, BHEOBREERZEDTWVD
FERNRZWV, BAZEX, BORiOR
W AEOBRRNMOHREL, BH%EK
BETLHHDICHEBRLENRBEVWDOR
EIZOWTHERLASEY, HFZE
B0 Y FTHEOKREHBENLAH
LEREICODWTOBEZZITRY
LANLRERBICERYVMALEART
HDH, ZORICIRE - EfEZ PO
ZATHRYMLBEANTEIR, #HBOHE
BOHEZBEMDIIEHLHFELSLTWS,
L»L, BE, 1T H%KT,
BEAMREICEREBERWHTZ LN T
ERVWEBR LDV, B, K
EROBEEHMMT ST, BAT
DORE « EFEOERFROBESIIZ
ODOWTORELEBRRB.2THZ
ERMELVWERbDHD, ZDXIR
KoP, fiux, BR—A—ADBHEF
EEMREICRYVMADEMRE LS L
BREGTIRARVMNERS,

FROBABFE & #EEZERIRIL,
FLHELWIBEESHLN DB,

REpHMEAH D, Ak LXK I
BARE LI, BHRRLE1HERE L,
MENPLBEEZLLWVWARNE, £0O
FRICHEOIRE - £EO LY LWV
EZf->TiTbhb, RO L, £
DEHRDOPIZ, BEOEITHELZ W
HED, TNOEEICEBEZNY TR
V, TOERHEZECHETHBLEY
HRERAERLEZVTDZ LA
Mmole, £, RREREICITo1R3¥E
TTF—F# %L -4 L, BB
mEHIHTIELMEICITATY
bt Tillehol, 2L DHA, ¥
BRI ETHROHFEEEEZIEIZ, £
NENOBEENRARZEZITV, £
DEOFELLOEEEIZ, £h
ZhoOHBRBoTZ LZELEV,
BB X, ROBEIZORTTW
oo FELOEREZRICERAREZT
BDTELERIEWICEELRZI L THDIN,
— A= ANDOHEBE P EEEKIFEDO M
WEzbo LTERAETHI LT,
FELOEDORRY H, ATHE
EOBEZRKICHENHAERY,
ROBEIZORPDERV Y& H X
NHAZOTIIRVWMNEEZD,

I s, BAREEE
B EZ2%ES5ZEICLY, EROA
ROBEZLEDELITHITTHOMN
EWVWIHBHANREETN, HREL, FL



THROLRBEAMELRTORS XD
CRBDTIEHRVWNLEEZS,

2.B BB NHETEEHAICEIY A
iz e

X, BGEENEEERIEIC
MOMOLZ ERERICERODS Z
L TCHDLEEZTWND,
HARICR-oTZ 1 FERIZSF4A%2H
fEL7, FIHDTOHRMET, FDLH
REEEZEDNIE LI VO Mifx2
AN X VDN WS T LICA4
ATV, TOX I R2NADOP T,
A%, R EBICHEMZERL, +
FICEMARENTERVWEFREE
BEIToTWe, ZOX5>E¥%
BMOIBLTWEZEH - Th, F
MOKRBBEZBI TLITRL 2N
Fm~tEA TV oz, Tk, B b O
¥42UETHREHDIZ, BOMBT-T
WAHIRE, TOPTORRM, fER LT
D—7v—F, FROWHhPEHIZ
BrolcOPERIELIZWERS &
IR 2T, FZT, BLORELF
i, RIET H7=0I, 7, BEEH
TdHh o =Kl TAER (FEE) o BT
ROBRBHZR Y HTrZ &l L7z, X

e, FAlL, RERROBMOBKRLH Y,

AAEMBEFIICHBLTEY,
FROKENL, AR EZ2H
HIEMTEEMLE, HEITEHR
DIR¥ETREDOT—7 — 2ot
L, REXIPWEU—2v— bR
mMERELBLARNG, #¥ETIT-
XBEREOBRERDTH- 2O
AR Lz, Zo0fkic, B EBH O

H-XPEE2OWTHZLITEY, D
B -ZEVPDHIROTHST2O», £
T ZICHER - T-ONAREIC
RY, ROBEORERHIZENT
TENTE, ZTORBREEZ->MIT
E LT, #iT, BHHEEBRZEICTY M
&N, BOORERFEICRED
LRES LT,

tD%, RBTREHEFTE ¥ —
DRI RBFT RO ICT EH O
MERLLTEMELEZ END, &
BATATHEICHEDBEZ L LS
A

.EBEMBTIHFTAT A THER
IREHFEAT A THEICHEDD X
I 10 ENRFED, T LDHITER
LIZ E%2IRVIRYD, ROEEIZTE
NPT EXEMIC, EZIT-oTW
=i, AABEDIZON, EETHL
MREELEODES>ITThIZT—HLT 3
CENTEZIONEZEZDLDIC
S, TORIZEZTRYMAIZITL
DOWEN MERERHOEENOF
REBRLZBEFRICBTS2%Y
XBOI—FOFEREDR] KFIZH
(2016) TH D, ZDHXTIL, HHMW
EROEERNEZFTRT H72DIZF
L= TP FXEH— F) 2 REICEAT
L, RETOEHFEFEHTBRIE
TELILOAPRERIEL 2, EED
BT, BRENIV—FE2BRT 5
ET, BHOOMWE EEMICEET
ZBEFENTEZDIEOICR-TL
BMLTWE, BIX, ZDO X5 RFED
bDEEZPADODYEHIZL, ZOH



—FZ2 -T2 TELLDFE
L LR ERPIZERZDOTIERW
MEEZ, ZOBEICERY Tz &
LD ThHd, ZOWETIT, RE
251 EMERY AR ) — boitik &
HVEEH— FOBBE R 56X
¥, I—FRENLEFEFHEHR LY
DERETDLNE=ON, £1-, h—F%
FRALTERZiToI LiTHLT
FELTLREDLIREREL -
TWEONZISPWTHEL, oz
L7ze ZTOE I ITHIEMNLRBTERANG,
EREFRDZIZLICEY, FARLE%
BXEAA—-—FEERALEERNRE
DEREHOERHZ®BDI-Z LI
HOTRIKIENRTE, FED
RERTERESNLRIET S Z L
2k, BELOERKORERSREL
BBTHENTEZOTH S,
WIZ, FIEETHBIRRE, e ¥
BEABIEXDIET, FELEED
BDEEMICR LI ESRELZIRT
WEEBEZE, EZTHRELZONRN, K
¥ (2016) MMFRF\/XTY—1 | T
HbH, ZOEEITIX, KFIED (2016)
D%, BETHIEARDMY
R, FTIRERIIEMNTZ R
TEHEICHE L, ZDEDIZ,
MIXDONEZ I BE2 9% LIHIK
T52LT, REBFOHEFTICNTS
ZZHFBHABEICRBLE LB, Zh
¥T, FROTBTHIHEZASU
AOEBRLOORBYNB LTS LD
Wl ot, TOXIBRFT-RON
Wixbh, RxRERLEBEEIIHT
DEZFERWTHILIZEY, H

NDEZ BRIV EZENTEE,
ZO%, BLOEREZIRVIRY, K
ICRITB7-0I12, BEAT 4 THE
AAEREL, 2AOMIEF W, 1 K
HoOWMXIX, REEEKRFEHBHEIL
INERBBAR LIEHER (AT 47 -
aIa=F—varsf) OHEMAN
BEOMEIZOWTTH D (KK - FH
2017), ZOWFEZEL T, FEROK
NFEZEHT AT 4 THEOE LD
HIRVIEY, BAFEOREEZHE
RO ZBLTHLMNITSZ
ENTER, T THRIEREN, BiL
LRV ZOHOBRANNEIL, RED
EhIhTN5,
2 ABHORXIE, BHEKREA—RX b
FZ VT ONERT ICT ZiEHA LI-E
B A ER L7-Z LiIC L BERIC
DWTHRE L7 OKRAIEH 2020), =
OWFE#@LT, 7L b PCEE
ALEENICESZ EBRIREORH
ICHTH2EBMEEDHLLE NS Z LN
BA &Mzl o Tz,
DK D IRFEMMENHAL NITR
HZET, BRNFRESCH LW E¥EE
BOHED HEABHAMICT S LN TE
leEEZTWS,

L HENRBELTERED N A—V 3
oDy B 8

X, BFEAT A THERICER M
LY, BLOERENTL, T
DEBRORFLBEEZEIRVICL
THl=, TOLIICEERELEBRET
BZLT, EITRIDVIERROB
BERDER~NENL, ERE A —



VeV T 9TIRBIERTETE,
ONR—Varyr7y7ix, BRET
DATiER L, FRXmXEMH, &5
OHEZBE L THLZERVIZL-T
blbanELOEDLY HHAE
EFhibDThHD,

HGHBBREEAT 4 THEIZH
W#rZ LT, BLOEKZIRYE
DEBEORRLBELHABICTSZ
LNTED, &bic, FEL2BELTAE
EFNHANEOBDY OfTHE- MM
ERAEEh TV EEXZ TV,

£ £ X M

AFBE (2016) ff@¥FEEY -1,
< bt

AFAE, SiG6, St (2016)
BREROEBRNOBFEREZBRL -
BEFEHICBTH2EEXEI—F
DTG & B F, BHHRFZE Vol. 32
No. 2, p25-36

AFBE, ®HMT (2017) REOH#
EHENEFTRTH-OICHIEL
FHEAAREOERAN (AT 47 -
ala=bs—valsBIOBRICK
ETHER, BEAT 4+ THR
Vol. 25 No, 1, p61-74

AFAE, BEREK, BAoLS (2020)
INERETODEZ T Ly FPCEIERAL
FEERERKRICL2BE -EHDOER,
BHE AT 4 7 HRE, Vol.25
No. 2, p1-17



ICTIFHFEN DI 2R 272D
VAT AT 7w —FI X 2 RWHESGT & BRBRGIE

HE ®¥k, FIB BNk
KERBEKRFESERR MR *

AR T, AVEREIUS T 2 BRICTIHRMGE T, "B #EPICICTZ SR L THBT 26N, 2HREL
o T8 ZICTIEMO 7 — 2 A, ARCSEFAZMOTHEEZEITL, A—2 - 23R Y v 2 ORPMEIZIET
WTHHEDZIRZBIEL 72, 2 DRI, ZMERTIHEICWEEPHLE SR 2 >4 &, B2 ma, s
il EacAHERE S 1, BUOICTIEHHEE D6 LD - o FAEE i Zhic i 2 &, MY LA RE s,

ShSDREDS,

BEFEPIZICTZIEH LTRSS S0 28R E LBUNHED 4 ATEDW S iz -7,

<F—=T—=K> ICTERESH, BAFHE, FHEOD 4 RFEFEETIL. ARCSETIL

1. BUSIK
11HREME

20205 HE > & 421 JE b X 4072 /R 8 1 i
CERK294: 3 H &) ofMIciE, EHAY - 50
THEOWETONRBUc M 2 EUEBLEEhTY
5, XiBEER (Q016) 12, THEUDA ) R=¥ 2
YHRRBEN, 2oL, BRAHKICHTICT
(Information and Communication Technology) %%
MRiEHZRLTE L, —HT, XEHEH (2007)
Tit, BUDICTIHEMIGENF 2 29 A R 68N
DICTIEMEG DI LELZE D, FiEHMR%E
WL LTy 5. SGRRFEETIR, BE, EMiolcT
WERES DL TFavy 2V A 2L LiICHE%:
ML T3, 20z, ZXICET3ICTIEND
Wz, MHEILOHBNTEZILD
EBICICTZIEMTEL I LLBLA LY, TXRTOH
HICRODSN D AN L - €N EZMBIERTH
5.

ZHFET, HNDOICTIEMHER O LICHTT
12, Wx RPFASHG SR, GBS (20100 i3, §¥
MR PCICTZIEM LTHET 2 2 L0k
ENTWVBIELZRBLTWVS, FMS (2016) 1,
MEEPIICTZER LTS T 21, oM %2 &
ML - 8HETOMRYElAZRELTVS, Ly
L&, GERYEH (2009) TER30HEMEERIC
B 2EATONRUL O NEF TP 2 MARS, o
5, WA, FUOICTIEMEEH "B #Z¥hiZicTZ
WMHLTHET 21, DIRRIZ9.7%THSH. 7
#%, GIGAAZ =N X 2 - A\ -GMABRS DK
BRI H->TW A I bbb 6T, X4 oM

HyiHons,

1.2ICTEEA L BRAFHED RIEINR

DL RRB Fo, BUDICTIEMIRE D6
EMRENE L % 255, WMETIE, TR0
ICICTIE AR % WFlE 23208 L 2=l 6513,
7% EFETFICOM L, ¥, XBHES
(2017) ICk 2MAETIE, FR29EEDICTIEMEH
D% 2 O ORATHEICOWT, ik
TR EVBENTHESTDRTWV S #5608%, K
WIFEEDS TR ICTTbRT VS M22% L% >THE
h, TXDEVICTIEME N Z 8 fH) 52812,
LRENBRNIFERTDRTV S, &, 70%TH
I ehpEng, KEBEICKT 50, ICTIEME
HhomlzX2ifERadRonTwuS49, X
DRARL NGRS LRI OLBRAEIRD S
N5, MAT, KEATHEC X DRI ENLICTIS
MR om XT3 Th, 20HBR Lk
BICREND I EBRUETHI EHEIGND, W
s (2009) 12, BEPICICTZiGM LTHET 51
o L ZH5EAHE T 77 L 2H%EL, 20
it 2 BEEL TV 5, ik (2014) TiE, A—
27+ 28k v 7 (KIRKPATRICK D.L.1959) @ %43t
TE L RV IET K B O Ol 7 LB L,
WFFE DR %2 Mt L 228559, BUPHERED 22D
AFHliASETH D Z L ZWSPIZ LTV,



L2 L, ZHOICTIEMATEIIFRG0HICET &
h, EGOICTRIEDMERIZHIEL, 72747 -
T ==Y VOB o T ¥ RGO W R EE DA
HONDLY, WAL EBRE D 2B 7
HOBEFEEZIML ZNEMBMSI N, THET,
FLOICTIEMIEE hF 2y 2V A+ B 8¥bic
ICTRiEM LTIHEET 2060, D hiclgifb L 2%
FFEIc D WTHNE - L 2 bDixd i, WHE
BOTMERL Y, BENDRII>LTEES L
B2,

1.3.REBRICH T Z2RROMMA

ARETHR LT BT, T OBTTIRMILAT
i > AR D O M TEPRH 2B LTS
WL ok, OhT, TICTZIEML 2280
iy o, FRSEE X Y 2o Eiics
WTRBPRERZIZL Y, HEHavyEa—%
FOICTRE BME NS, i, RHHOFEEN
MAEIC0HBAI N, HE - AHELANDSTAR
TOHBICRIME NI L, ICTREBOTHKE L LIS
BRDICTISMALE Sy i, ZEoMR{ksH
fightws,

JERREE X & CBUE, KM EHO ANDEDLDIC
£oT, HHUFREBREBI0FERMNDOBIDB0%IEL &,
GTFHR 2% HT2PTHS (B1) . ThE
T, W2 RICTRB DM A, TEZPLICTEH
s 2 E D4 W 2L, 1ICTZ REAYICIEA L
TEk, £, 1o "ICTIHEM, OMARERE L
W% e KMPRHGEZIEHL, ICTZIEH L 28\ 0
T THD A TELRE, FR29FEEICHA
A T2 X 2PN AL R 2 U L
Tw3,

FHDICTIEMRRNIZ>VTIE, FH24E5H
ICIHE L 2= B DICTIERIEE N F v 7Y A F DF
R (R 6, KFHHA "BHIFA - HE g -
alilli + ¥eB5 7% LICICTZiIEM T 2005 D "HRGS
DR & % 2 HERPIEIE I > W TRET B 6EH
EBHIS, 3038 LEWTEMICIFiE TV 24, K

B{HB "ERIICTZISM L THRET 20, tc TR
NCEEDICTIEM Z 188 ¥ 2081, 122V T gL
EIRIZNTH B E, BEHRBICE T 2ICTIEMIC
20T, SHID HMORERBAENSD,
FHPRNE S CICTIEM DD LB RD LN D
o @EG (2010) 1%, FRIEHEFRRICEVT,
NERETIE TB BFCICTZIEH L THES T 260
2, PERTIRZIUCMAT ¢ Rik4EEDICTIRM
ZIEET 50 BRESINTLE EARTVS,
72, WK (2006) T, EREIZE T SICTISMANIE
BINT % &I XRTOICTIEAES o kLT3 &
EWHoMI L, SH6DI EDE, FISNEED
BRicBwTiz, ZAPICTIEAEE 28405
LT, BEIERIC B OTHREBNCICTASIEH & f,
FELEBDICTZ ETFIIEAHLTW hEZESI 2 &
NTEHIONbMS, 22T, B BEICICTZiEH

HicffHLTA2E, B2 HuoERALEX2i4ix
#70, HEENSELDTE) E#HP B4 -
TTCHEHLE>THEZZZ LD KWL Y, KT
(X, FRICIHEAZFcT 2T ISR S 1
- (B2) ., £7-, #HR~AD7 7= FHED»S D
MRk, HEDOFERIEEOhT, TR, B
BREAERONZWLI L, A4 DICTIEHIERAE
MMCKRELRMENDHZ Z LB -7,

—~ /i T, WMOEHEE T, B 6 FHEEERC
B2 TIERE, & TISH (B¥EH - W - XBLh
HF) Mo EERICKELEBROWZ LY, B
OB - Wl - LR FICHEHBR SN,
Fr, WKEHMEMNE "ERoKGELEORITEL G
ViGN MU T, HODEZZEDLY, IKTRD
FTAIEMTETVBRLERWETH, § IK20LT,
et oM, YTRREoLV,, "™YTik
Fohw, ERELERBKONGH27.0%THD R
b tnasamr—aryEZliL Tz
ZHREAMT I % THENREY) CHEBR SR
- (B3) .

ZHNSDREMD S, ICTIEMORIELSZ, — ¥
Vel LZICTIENIC X 248 IEEsiEH s 3
—HT, G, FELELOREN - A - £B]
NEZGRT 3 - OGRS, ICTZA%hIEH L
%o b - 2D IEEBRD ST,



H1 ZEEBRFHONS

x| ICTERESNF v 7 VANER

(fH2EE)
. 1918
(S.D.)
A BAAR - BB O AR - ¥ - 3.03(0.59)
BELEICICTEERT 4 R
B 5 ;
REICICTEZERBULTENT 2 2.56(0.56)
Reh
Cc! FEDICT; (3 95
REAETE EREIEN 2.64(0.65)
feh
DEREFAOERB L LDHHEP
EECOWTEETEEN oD
4.00
350
3.00 o
250 238 == 238
200
150
1.00
B-1 B-2 B-3 B-4
FPHROEREOMTELSS
ZREALT. BB E
ROED LITEYTSIE
HTETVSERBLRTY,
0% 209 40 60% 80% 100%
14 BEFDIISH

CHRFETHRE, WHBEEICE TR FH(ER R
OB EAEHF 2L, ICTZiIGM L 2 ¥ g
T-BNOMERECRD#HATYS, Z2LT, DX

HOBEMHADL SREMAE TORE S, /2402
FRCRICTIRUE M %, WAL R 21TV, FX
SIS 1) 4 7 HLRRAY 7 HUH % 4

M B UMEeS,. 4, Kili MERETFTICTHEE
V==, L LT, BN ET 20HED i - 5l
B, KERERLZY, 2oL FoMELIlEb 3
MEHEEL TV S,

15 HRT—VDHRE

o ¥hm Licmg T, #®o (2013) (&,
TRMEDFERIE, BMEMADOH EtkicwiZhs
E, FENICEWTEEB O3 D5 LA &
Exhdbb, | LR TWwE, 22T, ¥
b 2 L, BENDKE LT 2R 579
2, MMM UESNZRZ-DDEY a DAY
BROSND,

ZDO—4T, ICTIEHOHEEIZmITT, &b
(2013) 12, 72—F v —R 7 — VL HiFEED IR
ZRI>=HBHDH L, BIETICTZIEM L 2-#%% i
THHADSD, By @S LT X D
EMNLERZERLPT VI LN RINTVS, ¥
7z, WK (2014) 12X, ICTISMIEE D305 E I
hH 2 EAIc S S HERLTWB Z L 2R LA, MA
T, #MEKIS (2016) 12, ICTIEMEE DA B
HZDY Ty FEEEMO- G N 2 R%ET S C
T, W RIcHTIEMBUEEILERL
e

InenIEhs, HEEH, ZICTIEMICE T
ARELRT—REA, RHBHLOICHEZIEGW, ¥
UG iy 2 DB ZH LT, HUDICTIHH
B oM 2 HIE L 22, FLARRY 2 16 87 & Bhili &
LT, XFBEHES (2006) , "FUODAL ) R—=>a v
PRGN VT TREREGY) THEToOR
REr,  THieElE, D3 2%EEL 2.

16.HARDER

FML 295t L 2200, AFA TR, Bl
ICTiEHEE ) "B ¥REICICTZiEH LTS T 21§
N, OmEZRZ-ODUHEZ I L, KT S,
ZLT, COWiECET %A MENZFcm
A, WHEERDZMEDITMEEL LY, UHEDORMEN
M ZLA2 ) SN D% P liME L, K pHE
DEMEZHEMZTEZ L 2ZHNET S,

1.7.ARCSEFIL
PR KEMEL 727 4 — P2 &k 2B MERICTIE
MG NF 2w 2V A FOFW (N=16) ZF 212



7.
FEMAE "ICTZIGM L 2 sk - P E o
T3 &, Ffizse, ERHEREA0S0TH BICHIM
Ho6d, TICTZIEM L 2D FMI L THiAL
L2ALHH 2, & V9313, BEHAHEH0.60TH
AL, BECBYBICTIEMICE L THEPMO
H23LDD, EMICALZIBVT WA Z EHHED
e, 22T, iEHICNT AARLEOBEMSZH
IICARCSE TV (85AK,1995) ICk->TaNighs4
DD, S, THfT (Confidence) j ZiEHL, #
HOEEER S L2 H 2 -o0iHEEid %2> 7.
AR (2015) b ic, MBI ZITIENE %
WL, FUSHORFENEBIcO>LTEELED
DER3ICHT, ARCSEFLVEZRH ANz, #f
2l LTHIET H ODICTORM R EDAIZE
EE567, HHHEMMAERL» S SRR DML
RhflAaykdoNZ-dTHYH, WERTITHR%Z
HEFIC AT W3,

x2 BROT7 Tr—hLBBRBE

SR

HH (SD.)

ICTZ% G H L 7 ¥ 3 (2 Bk -
BoZzRf>TWw2

ICTZiGH L - o i
WLTHARE LEALDLH S

3.56(0.50)

3.13(0.60)

1.8.FF{iliEtE

=7 « ) 7 DABRPBE N O /i EHi > T,
ASTIENE D SVl i 72 AL 2207 T 7,

181. LANL1 (RELNI)

LRV (KISLRV) 12ZMEOMEICNT 2
HWT®Hh, ARCSEFAZ S LIz TiERE, Pl
 THIG) TR, ©4 BRICHAL 2 plA
DoUHEICH T EMERIET S, 22T, s
BOHMBMBERIC L >TIHEML 2=, 4, WM
L DEIERROMIN % 7hF L 2,

182, LANL2 (BEBLANL)

LRV 2 (FELR) TR, ZilkErE e
THIZ2F AP EER, AFNICO20THIET
B, ZiEDIWFiE I AT L 22 EH T
e icidib L2 TOHE TR L NG 2T
alilfi L 7=

183. LAL3 (IT8LARI)

L3 (fihLr <) (2HERiROZiM&EDTT
BZEEICOOTIHEL 7. FHET—< TR
WCHIL 2B EC 2 0HE | » Hillik 2 » HED 2
[Ty, Hi% L, ERICTISMSHOLEE %2 "
HOICTIEREE N F v 2 ) 2 by % BT
L, BNTOHEBNE %2 okl L 7,

184. LRIL4 (BRL~NIL)
Lbd (FSBLURL) BUHESHEM L6
L 7-filifili % %) 5 2R TH D, LR 3 DL

#3 ARCSET/L "B{E (Confidence) ; DRFRIAE

Fif (Confidence) <P#ULTEZ >

DTN A VF—TRIES D C-1: FHER (Learning Requirement)

- BHEQ HBUC T THEERIC T B4 A — SR obdr, ZWIRL,

NI HDhETRSES,

EZICmho>TSH

IR DA X =S RODE D LT, OO R % B D A AR % i
TBIENT-NA U THS I EERENICRT.

e R TR 1o R S E VST A v M RET 5.

c HARIEAEHEOVT X6, B ERBHAME L 2 BEL2ERT 25 FrL v YR

5,

; P ORHED O THEL ¢ C-2 1 RYIDBEZ (Success Opportunities)

Al L DT <, BEDE Y H B DRERPHEEILED FED IR & DI THEN: %

iE»rDENZ EHICT 5,

| KL TORLRAME OBR & 197 MBI IH O RER 2175



ek sy avIEICHEOMNERY, HEDOTEAAEZELDENSIEDS L ICT S,

> ESTHET 5,

:C3:avhra—LDfEAL (Personal Control)

R Z 7 & EFICX, ZMERIDREY,
T B,

PoTHELEE) LBbONE L) HaxXy M

- HOEE, WIRSLC E TR B S X ) Rt kiR 2R T 5,

- B EEPICTIEAIC X 2ARICN LT, HOORELRI ERWNFRLDHIRL I L%

BouihEET, PHAZLREES,

BHIRENICHBEEE LT T 7RI k20 E D
KEHT S, ABGEORSTRERDOBRDTH 57
&, SHROMIEREE TS,

2R

213 R
TEVRHET 2 i Lo EREDOBI18% (B

8 %, Lik104) ZHRUIZMEL, 1TA»SRIE
Bpont, Z20DHL, FMDL>R16 A% THT
e L,

22WHEDHE

YRMEOBERZR 4 IC7T, MRIZOWVLTIE,
26 E B EE TRNIHE Y — 5 — R o 7-
HOWETS E, OWfE T /5 L% LIZ, ARCS
EFLD "Hf3 (Confidence) | DEHEEZIH A,
ait L. £7, #AKQ016)DCLE (Constructivist
Learning Environment) €F/LIC#®H», 1) £FY
7, 2) a—Fr7, 3) RED 3 MM LR % # A
b, WAL LRz DY, UHE
SINEOMARZ ML X 5 &3 2 A5 AR
RDBHZ - PHEZ MR L 22, Skoiiduz i
Foilih ¢dH 5.

U, HEDO2KQRZRL 2, KifiEDHM
MR ERIc T 29 A A= 2k, X%
FHA T %) Z2MRT52 LT, T 2RiREE
foo F, WRHOA 74 FRRAMERNC L FEH
e l, MELRERT 22 LT, HIDEER
T ER -7,

VT, TICTIEHF £, I X 2 %055 % H v
fo. WHEDNTHINE R ATy Ik 2RO E
ZRETHILT, ZMARIOBRDOIHENEICZH
(G2, EREHOTVLTBEIHICLE,

e TEAHR LB - RO, TR, HP
Ailio®mzxRL, oL EELZELCLEZS
T, HEOMREZWREL L, s fiilz KE-J
%,

NMCTIEFMAA » by TiE, GBREAH
(2015) T#UDAL 7 R—va K, THHXH
AN RICTIE MBI "2 ®, , T
M, TR, o320 EBREMAL, &
W TOICTIEMDRA v P2 S A7,

s, Tl ERWEARNT 2TEIET
BEHICBTANAENLEFERARA=SEZODAT
Vo, THIEBEZEGRE) cBwTiR, | 2O
Pz &ic, ZMEBREEE LD, FHISDM
W mnizARL, 200 REEM2Z LT, HR
iR,

i THMEIB IR, TR, FHEIER TH
hor®, ZHUD AN EF - BOtic2uTiELA&w
Zitv, AN TEIHEEZ T TV o7,

ZDEI) LERDOEMOPT, ARCSEFLEZD &
ICERRELTEDL ) ICBHBIT 2TToDhic>
W, THIG (Confidence) 1 D FfrsrHd HAEMHL
#HzLIFIcidT.

Z Dk,

4 THEORE

1] STH W%

ST s H R

IO-SI 75 STV

1597 e

(5.20] ICTiEH 7€

ST it - B A
120-25] :

597 | ICTiEH A4 >~ b
[25-30] (UL - ZhH & 5%

S| e+ g ot
30,35 | Tt - BEECKGIRA
2057

35,05 | BRI



1057

(55-65] Py LT[RV S
55} —3 ' h)
| Kt

221 WHEBROER

WfEDBATIE, TC-1FRECR, 260250,
EZRMPH>THNT 50D ERI T 2177, f
fen¥ic "WHEDHM, ZPRL, THEDHTH
MEL#DRELMERTEIET, T—NAyT—T %R
Les

222 ICT;EBTE

RORRT (C2RYole; 2R 57:0, #E
Tu/30D4AFEHE -7 "ICTIEMTE, %2, 2&
HABET2L LI, FEYAFL=YavDN
HBREETESREM ZMOT, DR 6
OB ZNEN BB ZRAT,

223 1EEHREAR

s DNz, RIEEXH OS5 N LIS
E2LDRELZRTES 'CavyFu—LDEA
fty ZF-7, "HUEZREER, cBvTi, #6E
D153 RO & ICTDOIE I H 2 W% Ff - ¢
2LT, RO SiETRL, B THMRT S LD
TELLEMRTEDEIMERI T 2T,

2.3.B%& - FH@iSE

202046 H I HENFs 2 17\, Z Dk,
7o

LR (KIBLRL) ELRL2 (FHLR
V) DFEIEUHENEOHMEKEZ D i, L3
(frifZEEL <) OMERTHEI » A2y A
WCHEENES L A E AT A2 HINEM AL 4 o
WL 7.,

ol %2 7 -

2ARREER
241. LANLT (RIBLAIL) OFF

ARCSEF N2 LIC LIV RV Dl % %5
T, TRTOMHICEWT, FiEiko byt
H5250% A, ZMHRIBMEREZRS, UHECH
THMRERER LB EICho, £, f
Eiz>wT, THfd (Confidence) ; DMk % s 1c
M CEick2T, WioHBHAMERELS TICTIE
RICAR ) AL ZE L TuREAD, AfdZL-
CENTERLLEEIAGNDE AT, D 3 >DFIK
EHWILT, PHMI30IcMi iR E ko,

R, HEZ v r—FicBWT, &ES 2R T
LT ONE LS HET B,  THERNZ IR %
HD 72w %, APHELADICTIEHIZ DWW TOAL
PHEABO TR PR L LORELEEXS. T
RTONEEZEETH L IZHETH L0, Y
EFs it uABERREA%Z, FHELDITEE
bDEICLBL V7 A —2 VA EOHIICEWTHEM
ERA)
ZEMRDEND,

X5 LA (RIELARIV) ICBT 55

IN=16]
o R
HH (S.D.)
AT X BIE D> 72 3.81(0.39)
R:AHERZ R D) S 3dH -7 | 3.75(043)
C:HETHG P RFT 2.94(0.43)
SEMLTLot 3.88(0.33)
242 LARIL2 (EBLAL) OFHE
JHH 17 Hbl | 27 A% | it
B - [0 3.56 3.81 n.s.
mmf@m&m 319 | 344 | 547%
BEZED, &
T 2 338 3.56 1.89
fin g~ 2 *
o FH 5 256 2.63 273
b {27 3 D -
R 238 225 | 646
AL & 3.13 3.56 n.s.
P%EYE 2.75 2.69 ns.

FHVANIT iR 6 10RT. BT,
ICTiG MBS "I o3 2 BIAR & JERR Ak s
Ml XN b o7, REKTIE, BEADIRE
DfAGDOEICMA, WSPHHIC X 2WHENED R
BRI RS EBHSE I -
zo £, RTO "OHETHMRL NS, DHBK
e T, BITHD I b,
AF¥N Tk, BRSO+ TR RERD A h L
Tk, OFMICOLRENILYE, s 32084
TRESREZERLIEEZEZONS,

X6 LNL2(FELAN)ICEYT HFM@m[N=16]

10



Pt

HH (S.D.)

i ERic T 24 2

-

(<20 R A ¢ i %5 14
_ﬁm 1
[ - Y - 2B %
BEMR L TR~ | 3.31(0.58)
FEETY

14 82 B DO WS Y
wﬁuxsmﬂoﬁﬂ'

HroEpmL 2
HikZ 2o

WiEs b #iE oo Ht
a5 2 65T

abms | A | mdws | A

3.44(0.50)

3.06(0.43)

B

3.5000.61)

Bz

3.13(0.60)

3.56(0.61)

T AN

AL ey IL | 2
it 7 | HEoftE | 1
B

%7 BHRTEOATE [N=16]
243.LRNIL3 ((THEBELANIL) OFE
fTMZEECMT2F@Mi2XR8, B4icn?, K
Wiy, HEEETIIMm SR, THWTEY) K&
SHOMARRIC KT, ZMAIZDR L2 HETE
o EMMgEn, £/, B #XPICTZIEH
LTHIET 20N, ic2wTH, B29B-4iz@ EAH
S, W FEESECELTOEMICRESBE s
%
PEDZEh6, AfRICEITZ B EICICTZIE
ALTHET 26N, ZHQic L -8z, =
IR A S C L, [FHEEY
e WA SN2 R P E, ICTIEMES
NDo) FIc B> Twu S EARE N,

&8 LANIL3 (THED) BT SiF@IN=16]
T05<p<.10 *p<05  **p<0]

4.00
350
3.00

250 25 ”zm
20
150
1.00

-lvﬂl -275&

294300

o

H4 BERCICTEEALTERT SHEN,
IN=16]
25.97L2¥3v

ATz, LidORRLEBEHELIZRY, F—F»
Sl ANN Lo 2 fic 20T, BHT 3,

F¥, GUHICHEELTEBE-vwDIX, THI
(Confidence) J IZ2WTDIHEHHEL VWL THS,
WEREZHET DI, IHEOABIC2LTHIEZ2b-
CENTELOD, SHROML RIEMICOVTH
LD LENTELODLEBAHMTH - EE L
. FO/UTEVT, ¥, HEITREZRSHRD
BRIic2uT THfd, 2622t TH5. L LA
M6, THd) B—PRIOWHECk>T, iz
152X TE L2,

ZED-5T, HEBROLEEELT, THERELR
ROICTIGEA 2 ¥ CIIRLT 2 P02 & TR
H) KERZITIFERYE, ZOROTHEFIKE
KHRDH o, DHEERDIZZOMMIZ, 2494
T8 ODWHAHHE D, 27WIciE, 200 9WHIC X
HZREBMBEMESIN, CHSDEEFR, AHEDOUH
EnRICLEE ST, THERDA 7 2 —2 N HjIC
BUAEBBRIEL 2L HATVDE, ZOIENS
BADZDIR, HHETIRTZALDOTIRARL, HHE
ZEODITICERZBEUTHRADOHENT - N ZTHL
CENRETH D EENFIC, HEERAICMD D 2
L, MENLZYR—FBLETHL I LBRBIN
o, 2FhH, MM AMLAE LS, sk 7 7
T=THLUTHH LIZAThENT:,

DI LD, BZWUOICTIHMTE m L@ T
2, WML E LI, SHBRREICEI 20Tz
2L, BNICBU20HEORE, ZLTHEDTLE
BROSND,

26. XL HESEDFBHM

AFAE TR, BHDICTIEMEShom L% HiE
L, ARCSEFALEZMVELATFLANT 70 —Fic X
ZUHEZBRGIL, ZOHRICHOVT, A—=2 R}
Yy 2 OMBBRIEIZESTOTABREOLXLIZEY
WRdEL 72 Bt WHOMAERIZ b LI, ARCSE
F® THfF (Confidence) ; DEEZNH A3 Z
ET, BUOZ—XPRIEIIE L 7= e 2 3%dHL 7=,

ZORM, B FEEBRMEL, PHEASI
T APREL SO EZB LB TEL, X
7=, WHED 2 » Az 2w TG, [RIBRICHEME & a5 He
et Eh, THEFECIIEENRONE, &5
2, ZhsoMi%il L T, ICTiEMIEE O T
diZiiv: B ZECICTZIEH LTHEET 2080,
i EBRens ik, WHsOAMEN RS,

11



72720, BiCHilREEHIC, HELZEL TOA
MR ZMZDOEL MDD, FHic, AEICE

2, HETHICHOT bW T2HELDOD, 5
BOWL RIFRCHTTOHELR DD, BHKTH-
Rl EBREATHSL, BUANDA I E2—%lL
T, ficdd 2 "% LohrZWHEECT S L AR
2, EHBHRPRRICHT 23643 F— 7 IUEH
BBETHY, SHEDIFMICHRE I 248D
HD, FOHICBVTIE, A=27 Rk Y v 2iICk
DENEEEEICDWT, KRR NhTHLLD, LR
L4 TR, iIcownTiX, REiEEfT I ERT
Ehdhol, GHBRBLRINAD TEER) I22LTHHE
LTl HENH 3,

Mz

A7 I2ISPSFHUF 22 18K0282 1 DINIR 2 Z 1 -6 D
<7,

2 F X m
SR AR QO TN AR BRI W (PR 294
) REHASEE. hups://www.mext.go.jp/

component/a_menu/education/micro_detail/

__icsFiles/afieldfile/2019/03/18/1387017_001.pdf
KEFHERQO16) FURD A /) R— 3 » WEILIEFR

M, hups://www.mext.go.jp/component/

b_menu/shingi/toushin/__icsFiles/aticldfile/
2014/04/11/1346505_01.pdf
R A RO M DICTIEMIE R 1 D I (F = »

7 Y A F). hups://www.mext.go.jp/component/

a_menu/education/detail/__icsFiles/afieldfile/
2010/09/07/1296870_1 .pdf
10 R0 R L, P Y 010y B BRI S IC B

WTREE SN HLADICTIERIEE ) ORI,
|- BR B R IFFEAC %29,131-139
SEMSTS AT AN B L 20 16) BURERZ R 2 LD A
N R RIC B 2 ZiREDICTIEHE S )
Do HT BATF A T 4 7 WFFE Vol 22 No2,21-31
SCBFFAAQ019) FEGBOERE R B 1T 2 BT OR
LD IHE G 3 2 AR A B2y (Bl s i)

https://www.mext.go.jp/content/20191224-
mxt_jogai01-100013287_048.pdf
B EFARQOIDICTIE R WAL H O S s @)

V2= AT,

shotou/zyouhou/detail/__icsFiles/afieldfile/
2018/03/01/1401939_1 .pdr

100 5 RGP0 M F A t2009) TEFEDICICT 2 G L
TR 200, W LordDKNE v S
7LADM%E. HABHE LY X

https://www.mext.go.jp/a_menu/

46 33(suppl.):141-144

ANEKE - R AL WY (2014) BAICET S
ICTi& I HEE % {72 3 B WHS o Tl 1 i D PR &
ANRDOBLIE. H AL 12 2206 a6 38(2),135-144

95 R 1201 3) VEMTAY 22 278 3t 6] (R (PLC) D3 il D 2
ENCRIZTHED 2L F L RN HARE
FR B A0 HE55:66-81

PRGN A P GE, oz B Ak A
Hi¥Q013)7 7Ly PERADOEZEFRICNT 2%
HoEikwim, HEBH LY E X
#6,37(Suppl.)41-44

HKHER (2014) 1 A1 IR DOFEMEEE O @ &
W7, HABE FR L 38(3), 183-192,

M e U G ro16)ICTIE I iR ) i
& 5l B W4 5 WO LS HAR AR
2O 2 CHL40(0),403-404

AR TEH(1995) "REN B B EH ) il - ROl A
IZ2WT:ARCSHI BTV € 7 Z vl i B £
74 7R 1(1),50-61

AT 015)if kil = 2 7 M AM TR D 7 D D
AVAFI 22 arNTFHL v RBRE

FiREHQ2016)f YA P72 a FLFHAL DR
CHNE WS U

12



[#e ) https://www. mext. go. jp/content
/20191224-mxt_jogai0l1-100013287_048. pdf
SCIBA A (2017) ICT 75 0 153 ) M 90 A O3
Cmi - MAEBFZE.  https://www. mext. go. j
p/a_menu/shotou/zyouhou/detail/__icsFile

s/afieldfile/2018/03/01/1401939_1. pdf

R, o HE B, HE WAt (2009) TEEREIC ICT %
ERLTHRNT 5D M Lo b oM
777 L00MB. BAERLE2EX
3, 33 (suppl. ) :141-144

AR, IR, SE Y (2014) , ENIZ BT
% ICT i A4tk % (& - ¥ B 8 i 0 I¥ 6 7 i 0
HREDEORIE. A AHF LE2RL
3%, 38(2), 135-144

% 0 B8 5] (2013) WM AY 22 28 36 (8] K (PLC) 25 Bhi
DERNCRIETEBRBOZ LT VA0,
B AT 8 2 R 55:66-81

BRI, kS, P RAE, bz BT th, BEtE %,
B AT (2013) 2 7 L v PIER OB RIE M
1 HHAOEMBIE, D ABT T ELRX
B&, 37 (Suppl. ) 41-44

MAKMER (2014) 1 A 1 E8AO % REEO B E
LHFYE, HAREHE L&, 38(3), 183-192.

MU LT, R A2, BRI AT (2016) ICT E 46
MO LA W EH YT 2EMOLES, A
AR F 22U 10(0), 403-404

ARV (1995) TREL & 5 ¥chh) M - B OB
HLAIZ DV TIARCS WS IFEF A&l
Pl AT 1 TEE 1(1),50-61

SEA M (2015) IS M~ =2 7 L AMTHRO
ODAL AT 2 arATHL L bR
% W

A (2018) A Y AT 2 vatATHL D
it FLA 101, b K8 W 5




Blada AV b

2020_01DRIFHED IX > b

HH - FIB REB/BIX TR, NWERHBBICHTZRA ICT SERHEEICFHIT T, BEEEER
EUE "H@BFE) £#57—<ICLT, ARCSEFI/ILEBALTHEEZRLELET, H—
2 - NMI)YIONRAUEICEDWTHEOMRERIELIZHDTYT, HEORRIIE, 7
BEPHEBNREZF OLREDERNLGHRE, THER HHERYIREINDIEVSM
BERNICHMENREINELLE. B TVLWRAWVWCTNTED, 8 - BEMNICH+H4K8H
DTY, Fie, MEET-IcRIC, MHERBZEFBLULICTEAYHEEZTOREEZTS
HENBENZIRE, THEBICKELHMENRESNTVET. ZDLSIC, BRRIHEDE
it - i, HERODTBHZERICOVLWITAZEMEDSWHAETT,

(RF:E: BA® (EiZHEBERARAT) )

14



HAZE A 7 4 792 - SRR TE8MOev7 225741 IHLT

LR, BERKFAROIET AR LI XY, BEITH 2 HERBREE O Z DB ZIR YK Y s
ST 2GR 2, BEEBRROPCEERHI A THE T,

% DHERTIE, HEEBNRM L EFQUEOERRLOVL2DATTY & LTHLES
iF, ZOFRKEZE > TEE L7, IHED»OHAIC X 2 BERKRNEOWME BES WAFLRIC
BOTHRERICHIELTEE L2, Z0BRERLTLLZS B FLAL, EKEEHDL
DEMICL 2D ZBHY FTEA, ThiT, WEERZTHELTI2LoMLIHAD S
DI A, BERBHARICL LTELH TV DI, ChEToOMLE 3Rk 3 ik
PHERICOVWTHERE L TOELRDYDL, MEDHEZMD TV I LBLETHILEXE
¥,

22T, BEIEEWMRICEBIZ A T7RE2F 4] LWOIHESFCHEZLELE, Ch
2, HMHEBEEERRBICBI 28HEEORMZRARZ L cHlFT AT CT
(BERRY & HAMILTON 2013), #Aifighii <, MEFHFTOHBIC X 2 KB EOWNEDE
RELTEATZRZT 4 2HAL T, HHLEEOFH/EMELTCWE T, v 7R LT 4
T}, FAEHLFHOBM AT Z XY KCHEBLTW e BRkOONE T, T/, (FEKR)
MEZERZADPOFEOESE, EB. ToxX, avFFXb, XU0ELLOMGREZHA T
2licky, MARNTEERNZAGEROMT L REICEKLALZYUTEIIOTHELEDNT
%3 (BERRY & HAMILTON 2013), Zh#iiL T, K&, HOHMom E2M3
Zcihl, MEMRL LCOMyy 2 T3 LHIELTWwE T,

O L7 E 5 D, FRCHEEBFTHIEO P T HEETTE (FHTIZFHTHAN) K2
WTHRAZFED B 70, FEBKOKEEREZML T, PFEIHED b T 3, ZEICHNER
(1999) i, EEIBE BT 2LV ¥ YA D0ffiEtEE LT, ®A 722 F 4 HEKIIC
DWTHRY EFCwE T, 22Tk, MBHEEVPEHSORRENET 22 LKL LT
Mz T3 ZeABHI L TVET, 2L T 1992 FICREAIBEEBEBDOAL 7R X T 41
B3 % SIG #3 AERA (7 2 Y ABEFR) T Ihd 4y, KEZMLEezoTw
BLEDNRNTWET, 25 LAKNORT, tA7XXFAHRCHTI2@mESMATE T
BY, HEO¥#LSICHEWTHMWY EiFshiy, BEF 2B A B8R ITINEZY LT E
T,

CORMERLTIR, ZOEMKEHL LTOLA 7 RLF 4 ZRBENICHY E W Cikih
23205, SOHKRICHEF S TEMBEHFED] A7 2254 | KHHT 3D TIEE
{, *BROBENIC L E2BEATATHHTO [AT7REZTF 4| L ERHED [Fi)

15



(BORKO, et al. 2007) « CORT, BEHBEEE UTORERRLT TRERL, 2RO

BEIICKLDBEREDORESICOFRELVLTENEZDTRBVWHNEEZIX U, &, %
NCENBETOINETOMDBHZLDRDBICHDVEDDFIATTRBVNESE
AET,

FEBICOWEENDORMDBEHA T, LEARBRERE UTARTILEITOMDEHE
FTRBL, ERAELETERETIHERIT, UEEICIERARB/BILELUTHED LT
TWHTWeE<EIDHEAH (RBXRBEFZRGULORFR) &L, FRODOPTEEHTWV L
BEEZEXFEU, REORTEFOFEPAIVA, HAWEIHERPREOAEICOVWTE
wmzLIBHS, SBROBEE->TVWELVWEEITVWET,

SE

BERRY, A., & HAMILTON, M.H. (2013) Self-Study of Teacher Education Practices. Oxford
Bibliographies. DOI: 10.1093/0B0O/9780199756810-0089

BORKO, H., LISTON, D., & WHITCOMB, J.A. (2007) Genres of Empirical Research in
Teacher Education. Journal of Teacher Education, 58(1):3-11

ZEICHNER, K. (1999) The New Scholarship in Teacher Education. Educational Researcher,
28(9):4-15

16



D v 7 2R 5 4

H2%
20214 3H31H1T
BABEBXT « 7TEREEEER

HABEBEAT « 7EREBEZEER

<HEIEE>

- RBR

FISEN KIRABKZF

- BlEER

RANE INFY Z v v HEUE
RO EH BEMABRE

- &8

EHMIT REBABKRE

HHE JENTI I EER/NERR
ANBEZE RECTH I/ /N
BAM E1LHB BRI
AL FMNKE

EBOE BIRELFRERE



