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1. IVITARLBT LY = X —=FEDHP

AEHTE VA AF—IOBBELRSTVLIUNANTTADY = F—FFEITHOWTET
MBS+ 2, VxR LEEREZ TS5 LT, HAERKE 7+ — 7 4 (World
Economic Forum) MREH 3 E£ L T\ 5 Global Gender Gap Report (&, 4 [EH DIk % 4
XA BT 2 L CRICEDEHEERT — X Th D, WA (20214) LRA—bMZkdE. 7
TrTAUS - U T ik T, [BR (Political empowerment)| [#7 (Economic
Participation and opportunity) | M3 B ICE W TIIEFICH L TRERE/RIFTAR LT
721, — % [ E (Educational Attainment) ] (X1Z1X 100% IZHE W EHEELZ R L TEBY
Bz @ FE (Health and Survival) ] 0¥ TIE B LT IZEFEORREZ R LTEBY, 20
OONHTOVPFEEDERITIFHFEST~NSHLTH D (WEF, 2021, LTREZ2ZEHROZ L),
¥ 7. UN Women (United Nations Entity for Gender Equality and the Empowerment
of Women, UN 7 A4 X v ) 2k % & (nd). 77 7 A1 AR B3+ % (Human
Development Index, HDDIZ W\ T 187 HEH 50 fir & HALLL BIZAfE L, ®iZ World
Bank (X2 L UL T T A1Z2013E b ix@mfrfiFEE HEI LTS, LA L World Bank
DH/PICRDETNTTAFE 7 e BREMNICIFEENLEICHDL DD, INAD R &
2V E = AREENRELRRBE LR > TWVD, ZOXLHCEROMOFFICTEAT 5K
DG LB ~OSZM, BEH. #ERS~OHERN TN 7T AOEELTWLIMETH LN, 2
NWODORHBEIIM GO LML T 7V DFZDOANLX DR THETHDL EoTsT5 (UN
Women, n.d.), —F V=X —ICETHIERNOMEE. EEMORMKIZ., 2005 42 The
National Institute for Women’s Affairs INMUJERES) 23 &% & v, ¥ = v X — P HEHEK
CMER IHEME X LAz, BHIT 2007 fE > H 2011 T A 1F T, The National Plan for Equal

IWEFOULR—HKITTUoTAVIRKRRAIET U Hil A2 —Fv & LTWwW5b, (WEF, 2021)
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Opportunities and Rights Z2EKICkE T2V =2 v X —- XA 4 v A MY =3I v 7 ZEML,
Hi B HE C1Z NMUJERES M- N\BIEARZ Y 2 VXA —FFICHETLTWS, E¥HL L
T l¥. The Domestic Work Law (Law 18065, 2006). Consensual Union Law (Law 18246,
2008). Reproductive and Sexual Health Law (18426, 2008), Law on quotas (Law 18476,
2009). Sexual Harassment Law (Law 18561, 2009). Gender Identity Law (Law 18620,
2009). Voluntary Pregnancy Termination Law (Law 18987, 2012), Parental License
Law (Law 19161, 2013) 7 & D EHE2 R 4 LB I LT v o 72,

TDOXHIC, AT A ERE - AMBELIBEA»rLE, B, GHELILVE
FEO, Y- cBETsEEHOHEEI N TR DD, £, Vv X —FE I
MICHARLDIZZ2ICHEATHWEZ IR T =22 05ANNE b DD, KHKEL K OFRERF
ELTWw2 bbb,

F. o= DV F— - Xy v K 2021 ()

Total Country Economic participation Educational Health and Political
ranking and opportunity Attainment Survival Empowerment
1 Iceland 0.846 0.999 0.973 0.760
2 Norway 0.792 1.000 0.964 0.760
3 Finland 0.806 1.000 0.970 0.669
4 New Zealand 0.763 1.000 0.966 0.630
5 Sweden 0.810 0.996 0.962 0.522
6 Namibia 0.974 1.000 0.980 0.463
7 Rwanda 0.726 0.957 0.974 0.563
8 Lithuania 0.808 0.998 0.980 0.429
9 Ireland 0.733 0.998 0.964 0.564
10 Switzerland 0.733 0.998 0.964 0.494
85 Uruguay 0.690 1.000 0.984 0.140
120 Japan 0.604 0.983 0.973 0.061

i R E 7 +— 5 4 (2021)
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OHIR L, -  Ha—m v REORFRTIT (71.1%), K7 T 7 - KF¥¥EH K (68.9%) .
PTG LUMT 70 H(67.2%) . M7 V7 (62.3%), FHR-IT7 7V Hh Lo TD (60.9%)),
e KU CTIiE, 2010 FFEIC T VB F o, 77U, 2 AFZ U FUOKETEME
Wy TOEIZHOE BUAOMF TEHMENTERE L TV, 2018 4FICF YV OANF = L K#E
AT AW T3 510w, “HEKICB T2 LB EEORNR)” "EEBELZIX L5 &
LTB . ZMEOHEFAMHENGH I N TS L O STV 5 (Stauffer, 2018) , Stauffer
2018) 1T Z D FEOHR T, ““vFXE (BHEEMER) 20 THALNLTWDLTT T AU D
Hilg” LERLTEBY, 2OTFT T AVIRAOY = v ¥ —BBRORER &b, BE
DIZTrTAVANBIRROCHRICbREAREELIRIFILTCND I ERDLND,

2. I=F 2% x4k

IO v FRAE AT HOWTIE, AR THEHEERY 247 (20204 10 ), R Y
7 A (20214 3 H) 22wk Zniziks#m K (ActionInc b K) bEAF kA S T
N, ‘TFRE LEFVoTmWVWEDLIRLEDT, WHIZTTF U T AT ORI B L
FIELTWDDED D M,

EA (2015,26) 2L 2L, ~TRAEBFAEYWOFAZERT S [~ v F 3] (macho A
A ViE) POIRELESET, FHEMEROBBICESIITHEAOCEZEZEL, 77 v
TAVIHRFIO "vFRAE T X INTER, ZOFEEFTT T AU Dotk
S - HEBE LT IHELM 252 B L&) TS FLE) 2BRLEGENRE
bnGixzasnbZ Wb, BIRCIEBZNNZ2BHORIRE L FBHF I & 3 M2 580
(ibid., 27), 77 v 7 AV I TlEavn 7 AOHRKEREIC L DMERENR I LA, =
OFHEENOBESLCEZIICHE Y BEIE, BEICAY T AU WM (PR 2 U ZEEEH & A
Fova)  TUTAMBICKZTEEERXHLES B THLHEEL TV AN, BEORKF L
LTClE, AL v - RNV NI LVOMRMAESZZBELED N v 7 FHesoFBREMBICHAH
TIENRTEDHLENHIZETHD (ibid), 2O LWAR - oSz Tix, L
A | ZHHYBBOANEETHY , MERMEROT T T AU A TE, BRINA XY T
YEHKROZEXERLEEET N v 7 BANFE R & ﬁé%%bmm@T" . X B
THREXE SN D EDK %AE®TTHA&XMWﬁWéhtMJHMtﬁ ib\
FENMTIEFRE2EHFRLCLUELEEOTHREEIZRDONT, 20 LT E T @%@@
MEENEET TN, 2OLHIC ‘vFAE’ ym PR F 2 O EHEA & B &
ZM OB FE RO & | T MEITIZ B FE BRI 72 v () (HEw) o X5 7k
TFHELEARIN, EITROHEIHWEZE FTIChbo7Tm, 2oL EHEIZB W T, MITAE%H
k%@ﬁ*@@%g%ﬁﬁﬁﬁﬁkoko’®i5ﬁﬁi%'iﬁ%%%@%& H DO
HANWCARD LM ZEN D ‘~FRAE’ AV HESh @G EERICHEL T,

2 Stauffer(2018) D L HFH O FF TlE”machismo’% “~F X7 & “X” [TW@(RZMZT=2"X “THET
N, HA (2015) 37 ~F 2% “L)” 2 “CEAEMFTTICHLETWD, RKETIERERALDLOF AL
SNATIEEAOHEZMHE W v F RAE “LRFET D,
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Preliminary Research on Improvement of Career Education
-Focusing on Awareness Reform through the First-year Introductory
Career Education-

HEEE —RR - FLEF T

1. XU®ic
1-1.  ABFEDOE R

2019 4 12 H 2 BJEGud Rk L7z COVID-19 (&, stk &k O TEENC R 2 R A DK EZ 5.2 T\ 5,
FICERFOBAFRESICE D REHIRMNR L o - BEER TIX, BEREMKGICE LT’ 2210
ToIRAT, BB AR 2 BEEIE LTSN EH L, ZORTZFECLEHEOX Y U T T
YA U OEEZBED Z & ERole, MIEEIX, ZOEFICFRIZIHETE W EAL | faEERO =W
FHEOZMLE o TWVWDH LD TH D,

T4 A3 (2021) OFETIL, BEICEEEFRF-T=FEOHG %, 2022 Z2ORIEAEICH LT T
BN EAERE 2 7o) LU DEET 27.7%1Cxt L, T2 9B b7rv) L OREIZET 34.8% &
COVID-19 # Tz @b = AE L —E N L 9 Th b, — T, ERBEMBAREORENEZ 7
MR AN R OFAEDRHE R T2 ) EFENE~OHEARREDOFAENE 2 T2) R L HEEITENENR b
FFiIE T, 122 b ZRIEC EEo7,

ChETICERZLI-REICHLTELEZL
BE5E5 efEohdNAEESRS ol Thily oFeohELAEFIEHEL s EF58bAiL

REEROEVFEIS IS

FRERTEOPEN B,

TERERTEOFEN B

LENE~DERTROFENMBAL

REESCPERERUGINELFEL
EWFEQELFL (ZEBEAEAR

HALSAUTOEALED 0% 20% 40% 60% 80% 100%

1 i RSt T 0 X3 12022 F25 - FraaHICE T 2 eEdHE — P RIEA )

[k 2 B> 2 B 72 E V@ WA SRV AE D ZEDR BV ] LI C D2 7 BN EY (69.3%) .
AE—=r vy TRETRYNOEINTW AL Z ) TRWFEA L TENBEEL ST L) BERN
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%< FE R o7, COVID-19 I\ T, hiGAEDERO M3 ET LT\ 5,

ZOERE LT, HRZHOFENNEZ DD, 2020 FRTHNIHHN DA L T A ARESNLEER
L7z, FIAEIZE - Tk, BELDAI ﬁAW@%iiﬁ%ﬁw%%v%éommoﬁ%%#%@ﬁﬁﬁ
EN—EHH SN DD, FOT NV EROEYIERIZE Y 2021 FHRBOAZ — ME, 1ZEAT
A ARE~LYVEZ B, COVID-19 #rid H i ThiuX, FHNICY 7 b— hA— /%%K%E#
BYHEDZREDFAENRRLONTZN, A TA L TIEREE 25 X555,

F72, COVID-19 #ixiin (ki) oA 67° FWEFHOKRFIZE > TAH, 77205 AN FERBHEIC
LEREEH 2 T D, NBIF (2021) (252 & 2021 FEANZORZLERBERN, BFEE & HER2E
T 133 WA LI Z R LN E R o7, DTNz, #lIZ ERAENRRE N L2 b,
COVID-19 iy CHILERMREmE - TNDH LB X BND, REFEOFFTEHABI T, ik Tl L, sk
D 14.9%K & Fe bIEHIABNKE D -T2, HTUEE D 14.6%I8, ALHEEA 13.7%I8. HITHE A 13.5% K
THEVZ, RN RFOEBEEBIIEAL LD BN KRE | BEREAERITHEIE TIE 34 5L, 20 FE
D 4.3 5% K& FEI-7, COVID-19 #HiD 19 FLIFL 4.8 5 Th oo, HEDT T A bR
ERHER DO KFBA~DNFHRET DENE BN S T2 ReER & 5,

ZITIE, KRFEREE OB LD 2 THEINSE512E, EOL I RTRBENTHS D h,
BRE, PREE ORFERINT DB H & U ChiRIEEN LALicg g sn s, E%iﬁ_pﬁfé#v)Y
HEOHZENTIEEMZI L T\ D, IMNBREOER A E 2. KENZEA, RET ISR S, ¥
EOWEEEZ RO LI, BREHELI XY U T7HEOLEERB LN TN D,

1-2. [MEEH

HMEREFER (BUR . WFSERE & R50) O FERbRIL PR DURIKRE LT 5, BhIREE & RLAVIZ R A1)
IFFRZ R L TNDHDOD, FErhliksr (RIREH- (FEBE-RFEETEH) x100) [THFETHIE S8
FFRIZE DIAMAORZFE L TV D, 2020 FEFFEAZBNCE 5 L, WIEREO FRIRIL 74.8% Th
oz, HPEREE (2021) 1Z X2 L EES AMERE, ZEER AL 30 KD 1AL FEpkiEk=R1E 97.4% ., AFEIZ
SEEND 30 7 (=R 28 fif) TH 90.9% Th -7, BBk CHEMNFMN AT 5101, Epklkxs L
FOMERD D,

F o BRI AARFHRE S S O 2021 £R A4 BRI 70 FRIFV T E 72 B % & 7 2 kil &
TEPIRE S, BUNFEETHEMBND bODOFELRIHULL T D, LnLARB L, HHEREONELEE
WERELDL & SCRRFAC) 7 V— NU— 7 AFRFTONEERREZ T 5 E A0 —2A X — N Th
52 EBNFEABND, EOHERKE U TAERORAEDRAEAELEZYD ETOHME#BRMINZ LB X
bid, AETHIUE, ¥V THENMELTOBMERZERL, ROR[EECHI EnkHEIH L
LTHETHD, LnLREBL, REAT U F— M0 bXy U 7 HEOFMZHARD & [FIUEDME
WEDORMEIEH DL ODOF v U THEITFHMi SN TV WnWZ EMa x5, [HEFEFICENSL -T2 & B2
) OERITERB Tk, 2015 FFEZRIEA THIZERET 10 4, <THRRE 8 4. 2013 FE AR 3EATEH W TIEIF 2
£, 0 EVIHIERTHoT, EFETOMEEZREODLHELENDL S, T ) THBEOEMN L5 X250
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REFEZHNBLE LENASEREGRTE (CLIDICBIT2F®YE
Graphic Organizer DIERIZB T 2 EHERIZ R O RRAE:
University Students’ Vocabulary Acquisition in the Content and Language Integrated
Learning (CLIL) Class
! Investigation of the teaching effectiveness of the Use of Graphic Organizers
B E P H
FE LN AT
it & HAT

HE

AARDORFAED, FFR7e—N"ANHSICHIETEDRLICAMERET L LIE, KRFH
BOREZTREBETHL, 20Dz, NESEMREHFE (Content and Language
Integrated Learning: CLIL) ##&ZEICI Y AL, EBHONEZ HETITV, S HIZIF
BENCEEHRMOBREZFIZOTL2HET LT OHE2RMEITRETHDL, LLARNEDL,
FRIZREE O HBBIKRWKRFPZAEDOE AT, BN EICHEENRREDOTLD, NEOHEME
HKENKREELE D, ZORD, HENEHHI> Y — L Z AW, CLIL OF S &2 A0+ 2 &0
TEHXOCTRETHD, AMRETIZ, BRXfbaIa=r— a3 &2%5 CLIL 3%
DEHEHY T, KF4AEMN Graphic Organizers Z HH W THETHO I =EELIT OB, £D
K IHOICHEREZSNOMEZIT -7, Graphic Organizers (¥, RIC X D2HBTHIER E T X
AMEREELDLELDT, AV FevyTFRarvter b vy T REP—FITHD,
ZD7®, CLILOEEBE T, FEHEONFMEZIT . KE\EHE2M O 72T T, FEE
HEE2RESELERMAENLTCTCHEEITT-o 72, iR & LT, Graphic Organizers & & ®
TV —aryDOIEAN, BEESEHIT TSI ENERTEL, ¥, AP BEY
DFEHBELZEBRLIEVEIEEZN ESE TV LERBETE, ZOHEBEZEHET
HZLT, KEFH~OBGBEEERT AN E AT, KEOHREL L L REERAE L
NOVFERWHBEEFRER H D7D, ZOX IR HFIETHEEESLMRESE L LT, K

MELHDZZENTELTEHRNYREEZEZDLND,



KRFEEZXNG L LENBESERATEE (CLIL) ICBI) B3 FE
Graphic Organizer OIEFICIIT 52 EHZh RO MEE

L C®IZ

AARMETIE, BARADOEGFETO [FLJIGETI REORENARRIRE L THBEAF
HER TN, AFRECARKEE THLITORLTWD, RFEEBEBHE OIS TIET RV,
LR, Za ="kt x M3 2RI, BARAPEEANE L TCHATENT
DT, KEHFLUANDOZLICHZR T OBEND D, HEOBEL T 2 < EN
BlpdbANxllokiicalia=lr—varzfrin, HRAOXboEWE ED X 5 I2%
FEOLIMRIEL TSR EF[FGIREZLBFLUEATHDL, £, EBH, AL
FTENE R ESE, . MAORCABDOBEROEETCHD, TOTXTEEFLHIE
ELT, ga—mryn"ZhLll TWESHEMRA M F#E : Content and Language Integrated
Learning LA F CLILJ & W 5 Bz ENITHONLTW5D, CLIL & W) HARIEEREICERA L.
RFAEDREFBZFZORB L, ARUADOILE OFELHE O Nx b ala=Fr—2 g V)0
TELLHIREMALEL LD, BAEMICE, REEN Rt ala=r—vary] O
WAZEETHESILT, RBNBIOMPRERIAL LaIa=r—varad bk
WO - HRE - BEEZHICETHIENBEETH D,

LLZens, Bfbala=r—va ol )RZIMNELEETESI LT, A
AETERZVWAELY, TOHBEO 1213, AAANDORFZADOHFIZIARFETHY, HIE
S ThoOEFELIL, SEHEE L TWVWD, T, RKFEFELFHEHEMELNITWVT —1 Y
NORFAELEN EEERADBHICBNT, 2RV AFZREBIZEN D, EEDO L Z A,
%< OHARNKFEAOREEAETLRNK NS, BB MREE P 5720 OFEE )12
LT, 95 1 o08ME, BXfaia=r—2a ONETHDL, FIRMICEEL
WD FHEONETHL AAREBEBTCONEHENIVHELS 25, L EOREZ R L.
KFEDPNEL HELZESLZDIC, 8 %28T5Y —/LToh 5. Graphic Organizers % /i
W72, Graphic Organizers I, WAZHRTWICEH L CELOHZbO T, HEMITIX, &
VT AT TR RN vy TN H 5 (Bromley, Irvin-DeVitis, & Modlo,
1999) 7, B a I 2=/ —v a0/ 7 ATOREDORMANEZ TITL2Z LR TED
DTE ARV E THRIL T,

A1, REANPE ka2 =/, —32 3D 7 AT, Graphic Organizers % & /i
THZET, FOXIBRBENDIENRAOLN D NRAE LT, BEEMICIZ, RFPFEDOFEEE
T 2EBICPTWD, H1EET, ZRFoMEMEL T 2L (ABFEOT X
Z FAEHMREE. NECrrb2@ERTE,. NEICHET 2ZE2CHALTORE—F 7
EE, VA= 7{EEoHBEOHRE) THY ., F 2EBEOIEEIX., Graphic Organizers
MW, RETOI=HETHDL, AMETIE, F2BEBEEOER L TT, #EH I
R, FEHOMEE, LEMME (FEEOAE). BRERER/SICOVWTHON L,
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ERBA

ARICEHDLLEEEFGHEBCOVTHAT LS, BEIEGICHE MBS L LTI,
noticing (K ff &), retrieval (#8i&£) creative or generative use (GEFE DO AIENMHEH) 1Nd
LN, L OE _FHBABMECHDPDOIMEEN O3 H>ODTnt X LKL TWD,
Schmidt (1990)23 % O M & % B K& L 7= noticing TH DM, SEFEHITH O, EFHbLFESEN
ELVELCRPSHERICEALEFICEZ 2, #EFIT. AEEELZAEHBE TR DL ZERIER
bMHZED—fMELTTEHRS MEIZoE VKL TRHET D, & 21X, FEHEN You
did a lot for us. You spent a lot of time to help us. I appreciate your help. & B\ 7= &7
5, NERIZEM L, 5FE TCRMDOFEHE CTh o = appreciate \[ZK[ BT854 . noticing & I
ENLBGNEEZ LT D, retrieval (X, ANICHEE L72fEHEL, M7z, ALY,
FEL7ZD ., FEWED 52T BVWHTZETHDL, THIF, ZOEEOTLEN RO LD
(Bladdely, 1990). BEA D, B2 b Lo L &3, ZAMEERMBOTLEN, GFLth, #
W2 L7e L TR RENEEMBEOLEL. MDD 5N 5 (Nation, 2001), & 5 /hat & HiA T
WD & XD, FEED appreciate L\ O HEEAZ R LT D, ZOFEBENBFECEWNSG T, BoO
INERTH TE G A 1., retrieval EMELAZ LR TEL, AU E2IC, s ds&xic, 1
appreciate your help &\ 9 XH &2 - 7= A 1%. FIEM retrieval & 72 5,
3SEZEHD v A ToH D, creative or generative use [L. LAFI & & 9 LRLE W TD
ZTRMBIOREMERMEH L VD EIRA VW T, noticing <° retrieval & 72 %, Creative
or generative use 1 (C XV | FHFOEEMEN ) < B O LTEDLHIZLETH
Do ZOBBIL, retrieval LR L Xk o, TR TEde) TRE4) TEHES) OLD 4 HEET
H & V1%, appreciation W\ ) GEFENTEO FIZ R DF 72 & | #)5 TH 5 appreciate
DA4FEELTHBETILES, FEEZEH TN, appreciate #5 FTLE-7 [JE] T,
ZOXHR (Yif) THEILZER., Znilhb b,
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#¥%. #FE Tl Content and Language Integrated Learning T& ¥ .
BHFEORNOT VT 7 Xy h&HL~-> T, CLIL X 5 (L F CLIL), f5#MMicix, X
ERGES R =2 - T T T7 40 ARV LICREEND, =T 4 F VTV X A7
ERHY ANEHBOREOP TCEEMBEL PR LICHZLIERENH D (MLH, 2017), £ih
EIFXEW, CLIL CIXZOHERERERT LI, NELEHREZBAD2DTH LM, TS
DFObHFSND (A - §HEE, 2020), RFAELMHELL CLIL TiX, (7927 4 v
7R OBREICKITSRE] L THROFHRERORE) 2 CEBENRMBEIC SV TE
ST ERTX D,

KAZ CLIL IZ M EREF IOV T2, #EE017)iE, CLILO Y7 L —AU =7 %
UTFOK1INB AT LI, R TWD, Zibix, 4C XN, =7 > b (Content) |
2 2 =% — 3 ¥ (Communication), 2 7 = 3 » (Cognition) & 7/ F ¥ — (Culture)
Thd, ala=r—varid, BEOAFARLMMBIIETLIbOT, a7 ME, #
BARETHY, RFETIE, BXfbtaIia=r—ra VOMBPLHEEE DL, 27 =4
VIIEENTHY, AODD CIEINTF Yy —Thd, INVFy—Iid, AlZ, 232=7 «



KFEEERNBRE LENESERATZE (CLIL) 2B D aERsy -
Graphic Organizer O AIZEBIT 2 ZBE IR OKRAE

Content / Communication )

(PED) (=:m)
CLIL (RE=EIEH \\

a¥®’) oa>od

C (F=3)
Cognition / Community )

onx) \ (122°)

il

M1 CLILO®4->O7L—25A-9—Z7 (MM, 2017 X9 31H)

EMEENTERY  EEONRIF (A FESCR b EMR, EEHERE] 10H 500 HE, 2017,
p.8), M1 T, ala=7 s bi#lilLe, ARETIT, 232=r—2 3 ThdHEH
EEW, Bxfbala=r—rvarvzs®ihl bttt bd, £7-. Graphic Organizers % ffi \»
THEHREBHLERT LI L THEBNZH L R ERCEBEAMZ mD 5 2 L2 ET,

Graphic Organizers

Graphic Organizers (LA GO) (%. ”a visual representation of knowledge that
structures information by arranging important aspects of a concept or topic into a
pattern using labels” (Bromley, Irvin-DeVitis, & Modlo, 1999, p. 14). s E#E I N 5, FE
ROl LTE, Evr T4 v 7 vy T RAN—V = D2 TR e vy T RE
Bn&H 5 (Bromley ff, 1999), GO X, AFx—~Hig L HEVWEBRIZH Y . BEFEDO MBS 2
REEFHLVEBMSEZ I ORIT2%E %2725 (Novak, 1998), 7z, F#EZ&Z X, GO I
HbOLHBERICERED THIENTELHRET TR, EBENMICLVEREZERTLI L
T, GO ONFFRLEHRFICOLN D, BRFHICHLTE, arF e BEX2RDL 2
Lk, EEoORLEEZMET S L 75 (Robinson, 1998),

ko T bmnelsic, GOREERALNI T V=Y — L%, Oxford (1990)
k2 FEAN I T VX FHEPAFTOFEHLRETLILLDD 1 DOBEBETHD |
A 2= —varyOMECBEATHLT /747« T—=TD1O5Thd, £/,
My rEHE0EEEZEL, P NIBLOCBHBGELEZRD DL, Z<DGODOFHERANT TV
— L L TOFEMTIHE —FBEGRE COOINBERCOHFTCOFHIIEHNIA TS, GO
DHEMEEZZ DL, BARAANDPEFEZES [FREHERE] BLOEFETO a7 ) #
fig (f : ERREEMAEE., OEF) ICb GO OMMMIEH N ATETH 5,

FKEAE _SHELTCHEG T2 FEEBREBE TRV FEZ T, BREOERZ HAE (b
DWIEREEERKEOM ) 2> TEEZBLERT 2 GO 1L GEEESEM R om Ric,
WKEORLTITO LV ERS L, £/72, GO X, TOHEEIPOBHREZZHET S &1k
o, WmBEMEES D AR TE D, IHIC, TOBRRET, BAEE, LV EEREROMSE
BHETEL2LEZAOND, TOLEDICE, ETREOP T, MVKL GO &\ CiERH
BERY, FERFECHFELIWVENFEZRFE L LT, BEECOAEFZEHICIEH TS L9
BIRETHAI, TOHBHTH, AMEDOERNPRBO LN D,



VY9 —F « JxRXFav
ARBFTE T, %mﬁ %L%iﬁﬁﬁwkiiéﬁwﬁm%ktr‘CMLTW?&%%
FESGEHICBI2ZFEEOEEEZEERE L, BENICIE., REFEAD Y v 7 2 &
< GO %Fﬁb‘f\ SSEBEEIT oD, TOBOEBEEEFHICERA LY T, LR
T, VY —F 7 xxXFaii, ROELEY ThbH,
[KRFZAEN GO TLoRE2IToRBICFALBEORMEEE O T vt 2 13, |

Ik
¥
WseEsmEix, BxXfbala=r—va o7 7 2%2Z#H L TCWVWLREETH D, HiE
TNE I PO RBRETH DL, CLILZHRA LZHERIEICLVE 1 ERELZ T TV D,
AARGETIEH, BXfbtaIa=r—2ayONFEZFSZLITRLTHEHLI TRV, K
THDHZET, "—FAnRELl o TWWbH TS, LML, 2EEBHIT. BHOF
NIZHDLETTNEERETCHEREVEWVIBVWKRFEELERF> TEBY, ZFHERKITIEH V., %
LI 8ADFEDOH T, G ERT =X T XRTCERBELIZAANDFEEDT — X 28
A L7,

R Y — v

WHROY =id, BMETOHNEY =V EOEROGITICHWEZY =1 TH D,
1) #HBE &%@%’ﬁﬂii Ruddick, M., Pryar S. & Kusaka, JA (2018)%

[ Exploring landscapes of culture & communication #iE TH5F L O TO R k=
Ra=b—var] amet) sRALE, BRXfbaia=r—va roM@mnshOoicEn
nNTeEH, 272407, Kb, fHERLEFEATER, /a7 FRA LK
TEARRER IS BIZAPNTELNALTWD, FEIT, UTFTOMBEITR > TS,

(1) Warmup ZDED FNE v 7 {ZO5WT, &2 55
(2) Vocabulary building # L WEEHE O HFE L BEHR O~ v F 0 770 D O [ #
(3) Reading "NE v ZZDOWTOU —F 4 77 F A NENFEMED R E
(4) Listening FE v Z7IZEHTHINEDY A =27 O
2 ) Graphic Organizers

KFA X, Mind Manager # £/l L T, Graphic Organizers % {f > 7=, Mind Manager
. GO 21ED oD a vy Ca—2 =77V r—varThbd, I=#RLITOANT, GO
D =K (MWARLHLLHEHOETTXFAMEAND D) OFICEELBHFHE & ITHE
Mmig N b HESL2OUEOHFEDOMEZKFETES 2L, KFETENTZLOIZHARFED
MEZFNWThbInwZ e hlofREL%ZT T,

3) GO O EEE B3 2 H AR

FEHEZ, I=2EBEREZ, GOTI=VL I Fr—27H2EH, Yot x B2, PFALE
WARLCICEALT, ABETEMICE AT, 20%. RICEMAENTH L HRMHMKIZE 2T,
4) I=HEDOLHD GO

TNENDORFAENR, I=HFBICHEM L GO 242 H L7,



KRFEEZXNG L LENBESERATEE (CLIL) ICBI) B3 FE
Graphic Organizer OIEMIZIIT 5 HE HIZEOWEE

SSHERITOEHORE
HEIZ, I=HEBEEIToEHOFEEZRKY ., T2 ENETNNOFEEEFICKAMA LT, O
BEEENPBIOI—EEL2ESIEILE, FELXLILAIT., BESZELEZLD 2,

MET —FINEDTDODEAICL ZEHOFIE
KFENIZEREZITOTEODICUTOTa v A E2EAT,

Step 1. ¥ T, #HBEBOT R TCoOMEE 2 LT,

Step 2. GO T, I =RLTLHLLOORD FEad Lz,

Step 3. KFEAENHKE LB Z2REL T, A I TIoHREITHo -,

Step 4. I=EROEKZ, GO THOI=HERICHOWVWT, HYHB LI VEMEZ T,
GOD/—=F (GOHHARELET, FIZHAENRENTHDL D) IXEHFEW
HAR EMER b TG AIE, bbb LD GO 2T D LI ICHEEEZ T -,

Step 5. GO Z##&H L 7=,

Step 6. R = BEZ T LHEHBICA VX a—CHMEZZ T ENRECERICOWNT, XE
TEZ T,

S
SoHBLRIERABEEORKFHE
DU R E
BEZOFNE, ZOPHTHHI>ISZMELZUTORMECRERINLEZ, £9. Py s T &

WAL, T, FEFE GOCHET 2 fFEodi# cxhEnlFlksn/ GO, I =i
BEXFHLEZbOoRBEHL, BEMEBRBICATRIZE LEEZMELHERB LT, TOME.
[stereotypes| & Tlhigh-and low-context culture] ® &> 7 47~ D), TK|, TBJ,
[S) ZotrxtgE L Lic, IS EMFDME Yy 72> TWIeDT, IERXANEIT 5 4 &
ol ZMBFALIT. . H-H - RETYA LV Nevwy T2 lo2REBITH - 722, Graphic
Organizer D7 7V r—3 a3 > (GO) #HHLEZR&RBRIZLNHoT2,

DT

STy —u b LT, JACET8000 (2008 k) @ L =/L431F & Word Level Checker 7%
FEREREM S EMAT T 0 7T A (A, 2009) EIEHLE, 2MEADZ LT, AARTHE
IO RFBELFATETNDLIOT, EOOBIEDFERENIT, FEBEEBEICIH > TEKS
nr-bnsEzo6n%, TJACET8000] ® 8 DD L X4y iFidk, ZOESGEE L THEMRS
NTWLEEZEFE L, ZNFPEOBEORBELEET 28 & L,

F 7~ . Word Level Checker fiftr 7 2 77 41X TJACET8000] XIS L TEBYH ., kD 2
RZFDIZaHr Lz, (1) A S 7= GE % (Token) & B EE%L (% #E 1J 725548 [ Types))
DHE L)L TR INZEEOE, (2) 2EERE T lunknown words] & L Cix Uiz
e % [JACETS8000) #B# » [PLUS250) O —E 255l L, L1, LD



DFEHE., oM (FlziE, L —I R AL AY) IhETEs kol L,

#F1: Level 112G FNDHFED

I & FHIR D HFE D R

— ik © | B4, EEE, HI (BEurope), Hilid A4 (] : Asian), T4 T+ 2 &£H, [ H
E 8% Hl IZBET KRB, #idish.

@) 3 & | a-b | atebecame been beaten began begun bore born bought broke broken built

4 Gl @ | ¢c-d|came caught children chose chosen dealt did done drank drew drawn

T drove driven drunk

\Z | e - f | eaten fallen feet fell felt flew flown forgot forgotten fought found

¥
A~ #HOHI g -1 | gave given gone got gotten grew grown had has heard held is

B oL j - n | kept knew known lain lay led left lost made meant men met. mistook

4wl D mistaken

=0 A
BHEOE) o-r | ran rang rung ridden rode rose risen

S said sang sung saw seen sent shook shaken slept sold spent spoke spoken

stood struck stuck

t taken taught thought thrown told took tore torn

w won wore worn wrote written was were went women

Z D CD. TV. Christian, Christmas. Muslim, ’d (would, had). Dr, ‘11 (will). Ltd.
(limited)., Miss.. Mr.. Mrs.. Ms.. n’t(not). OK, sushi, samurai, facebook,

twitter,

[JACETS8000] (2005) (pp. 427-433) & E %z 7=,

PLUS250) (2%, Level 1 [ZM Y+ 2 AL G, B0 AHAERIE R ERZTEN D,
& 1] 1T, Zofics, EZIK%WS\ FTELLTHEHINTWD, #lx X, sushi] <
[samurai,| 72 &, ROHBICHEHIND L 9127 o7 [facebook] X ltwitter] 72 & %
Level 1 & L7, A« AL 0 2HIBRL T, EoloiE® % [Level Academic) (L ac)
LT lLevel 2] & ILevel 3] OMICHZICBIML I SDFEFELXLERELT,

AR DI

FEEOEMENCEELO RK/ANCEGRR S, 2M#F 441X Level ac 7» 5 Level 8 I[ZJ& T
LDEBEETFANLELERE LI RN ghole, DI VT [R2 bbb L1
Level ac 7» 5 Level 8 ICB T 5552 T CIIFHTE 2L Lichy, BELFHITKDEE
HHORENFAERLRINVIIHDEZEZOND, BREZOVAGIEREGE RS E . TD]
i, Ll & L2 OREBEROE ST 89%, Lac 7n5H L8 ICETA2EEDEARIL 11%TH -
oo TKI IZDWTIE, Liac D L8ICE T 2 EOEGIL 9%, B) 1% 9%, S1) 1 8.9%

ThHolz, DI ZBRSBMBAICITSIFEEETRV, T HLVWEEEZFAL EWE L TK]
X, Laac L LoOEsEL2 735, [B) X553, MIRKOME T IS) NFEATLEIT 165, T O
BB Y 11 EEFAFLEHELTCWVD, ZOBRICHOVWTIE., BEFT LEEHIUSD
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FERNV™BEbo TWA2DOTIERWnrEEZLND,

F2: I=HBRICARONDRERED R

% | # My 7 BB R O R R L L
mo| & 1 2 ac | 3 4 6
H | R
]
D ) Stereotypes ¥ F% | 620 | 540 | 33 4 |11 |6 21
HEE | 212 | 166 | 23 4 | 8 4 3
4
b 0 010 0 |0 0 0
#
K H Stereotypes ot 235 | 201 | 9 2 |4 2 16
* #
B Gh 124 | 105 | 8 2 |4 2 2
#
B 58 7 01 2 |1 1 1
#
WEE | 400 | 347 | 20 2 |3 2 24
S1 | ¥ Stereotypes e
* BLEE | 135 | 108 | 15 2 |3 2 3
£
s 16 |0 1 6 |3 1 2
£
High- and AR | 447 | 398 | 32 4 |2 4 3
B ) Low- %
ES context B EE 153 | 112 | 11 3 |2 4 3
Culture %
B 510 1 1 |1 1 0
£
High-and 1 FE 161 | 146 | 9 4 |1 1 0
S2 | W Low- %
fH context HFE 97 | 84 |8 3 |1 1 0
Culture by
b 11 010 2 |3 3 0
#




BRESOBRBICA S HK

WMET = FORIZEEZZLZLIEKR, Z2MEZ, REOHMBNLI =HEBRETETO
HWETROS SOEFZREBRLIZLIE, $¥2bb, (1) LERNH 2 M, HEJ 5B
BE. (2) M L7-FHEZ BT 2B, (3) GO ICHEFHAR Y MR, (4) ElL
GO iV =BT 2B, () GOZM-TI =BT OEMTHL D,

BELHGE - EHR P, HIET 5 BE

DI X THBEOARALCHEME -V 2A=0 7 2MELEYVIR L CHEIZANREZZ & TH
ERDTZ] EWVWH, BT, AT VA XALTIZHONWTHD ETCMNEEN»EZWAMEIZT D
T THEHMBNRE -T2 & REEMICETVWS,

(Kl bFE, TAXZMELBVELTCHAL L0, IXHFTHTLS Z2brbR 0
FEIEA VA —F Yy P THAREZI D ALV P E Y 7 2B EARL L AR ERBE D FE AW
> 71,

(S b, AR EFEONEFZHMRT 270 TMEGHAKLED] LTWb, £/, TH
HAEELSHEHMT 7010, MOVBELHEEZERRL, AXONKFLRL LEDbE T
EWVWS L THIOFTIEERBRCABME LA L ZEWHLARGEMB L), b2, [H 95—
ERMAEME L), (RFXx 77V —%HRBLIZV, VA=V « X 27 OMEE X
ET LT, 2=y FREZRVRY P OMRBBLED L), £, AT VA -2 A
TEFFOTCLEIHAZERT LI L THMBPEE ST LWV,

Bl BT, My 70y EMENFEAK L, HEL2HRA L, AX %274, M
AT AR LTI A 2=y b THX) BREEA =y b
NH ME Y 7 OREEMEOIT, BEEXICE LD REN, ERFELESTLELSTh S,

A/DBMEFEE, 2=y PORLBEZHMT D7D, TR EME S YK LHE7E
EHRELTWD, M T TV A= 7% MEb#EYIELE] (D), XHOFEREIT, (44
—F v bl (K) X THOVRLEEZI SARNL] (S) A, £, Th 5 —FEHH %M
ETDHI(S) FIET2=2y PONEEZE2ERMICHML Tz, SHICELSEMT D720,
(AT VA Z A TIZONTHD ETHMARERBERON] B2x25 (D). [ AL FEY 7 E2H
BEATLHREMENP OGRS (K, [BlOFHEERRLABEES L2 2B 0H3 )
(S) Rl&onnHikzEELI-,

WL EEHREDETT S BE

Wz, KOBSHEHMINTHERESBEL, ZMEICE > THM LG WX D ITHMEAREE
D REYZIZoOWTOM#BERKRT 2L THD, #lz2IE, DI X TEEXHLEEREZ D
FHRICHET D), [SITAT VA S A FICEIHEEHL—KRYT 47, X ¥ T 47, ¥l
a5 R TANCET AT VvAZATONT I — ) & AR e - - EE - £
) I TR ELTWD, £, [B) THEBESA VX —y F2OLHEELME Y ZITO
WTORMEEEEZICEEDD ] FEEZR- TS, BEICOVWTORBIZR VA, 1§
WP O HBRER~OBBEN, ZMEPFTLVEELZEST L2 T Lo T DA REIELE
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WwWeEEZH6N5,

GO IZBEFRZRYDMirBE

KIZ, GO ~DIEHROPVIALTITHONWT, BIMEORYMAEZ L TH LS, TD] & [H
LS NTZHRA Y NREBERAyE—VEAALAVICRVIAALTE ), BI2E, TATVFHA
TOES WM&, THEEHEB ), H), (AT VA XA T%2BE2T 5 ECOEEEHA] O4
DT THEREEHELE, K] T TALZEIPNLTVWINE (A by 7)) T LI,
GO IZH W AT w5, Bl 1% THigh-context culture & Low-context culture @ 7~ A1
VhE—=D =D T TICEETRAL, FIPOEPDLILDEIDIIEZDITRLIE] EEo
TWb,

TR EMRORENS TS) 1T, WU RLHEFEEZRAVWEERWRWZRO X HICHE L
oo &AM (FHIOK), EOVSREVBTORRRIZHE I DGR TER,
TEXHZ L PIRPHDOBEANANDOND Z EE2EIRIZEX, EVBOTZ], LarL., #
RKTE.THMLEZObOREZOEZZMIIES LERP BATLEN BHELRSONLRVOD
T, BRZROZRN L, HE GO ICMVMDIEELBEOVKRL ], IFERFHRSLMHRICTE
HE2ARETIRT MNTEEDLEIICBEELRDLRERIBICH LT Tnvoi)
L E 2B L SEMARKICITo k20 L7,

GO 7 7V NN L, BENBBRTLHAA—TICHHITW GO 2V R OIEEL
TW5b, —FCHEREOBRIEZITV, MG TIEENRY OmBNERHZEY EF X5 &L
TW5, ZO@mfEIE, B2 L 3ERMERRICITZZME [S]I2&->T, 250K %5
HEL7-HBOMAG T, BHICEATLLITH D,

FE2L3BEBETORYVMAIT, MOVBNT-WVWEEXLHEREGODEED S LR HEVE
RICZMBE Z#B N2 F 25, ZOEKRTIE, GO 77U OFMMEN ik b H M S iz B
PEEZxDH, Ll FoEMETECTICLA2KRLHAP T IMENTREHEEL TN
ZMEBEIZE 5T, HE3IEMTORELIEH T OIEHITIRE LR DICRDLAREENS D,

SERELTE GO VI =FZE2EMRT S EBHE

WIZ, THHREWMVIAALTZE GO Zflio T, I=BXLEMITHAETCOEBELRLTHALI,
MMy T —RFo@EefiliE) HIREOBEHROE R THM LT WERN ] 2Bk L T
LB, BROBWMATONRTERS LVOERZEDLSIC [R=#&FIC] WMVIALILZRD
L) 2oty K I THBRECEIPN TV DIEROALEAS LD, B O
BRERSTDEEZICHEMICSEN TR LT W5D, IS) 1T THE & ME & i
WIEL, TOFHEBRBDDOZEZINWOATLE YV EDLoTLDT52D0T, b3 L TV D
MRERZ T2 L), GO B> EEDORERERICONT, ZLMEI LR o T2,
ZMEIX. GO ICANT 2N IFMEICL T, 2EMICHTHEMIHE O < Mo 0% %
BLTWEEEZD, £, GO AN LM EXEZEHAIC, CPoRE, BEAMAE
EMET 20N MELE Tz A bLD,



GO > T3 =##E> 7 3BE
TOBBTOBMEORY Mok, I =HEICHE L GO DML GO DR TIE Y
N=TERPolLHICOVWTEREMZ S,

SoHBCEMRLZGOOKH IO, 2NMEIZ GO T 7V 2o TS
72 GO M xFICRE, BEAED GOLAMIML R AWTHRT IFEL M -7z, BHI
NelHRzEEcFICRAIL, NEEZ - ATE20006, REMLSEELZANRZHI LS
Mmootz b, TKI T TEREHEMHEICLIZEZOERRENBAL—XTho72), IS) X
THM L2 b02EA2LETEVI XX, BMIZTI7ALT, BOBBZXTLZ LKL
TR ELRAMNICRRTEL L IBIETEAR AL T2 ERMEHRLST
KHRRT ) ol miaHEML TS, Mx T, D) X THEFLENLLET TRSEBEND
HMERYD AN ZENRNTELD, GO 252 LT, Lo G<7koTnd ] &
WELTWSE, 2F0, (FROE Y27 01b] KEIEFITHEDTHLoTLEE X5,

GO DHRETIIIN—TERNP-oTR ZMELHLIT.GOXMHEHT I HERICIT, MEF
MM BDEIICHRT L ERELZFAMCIGFALTIIC L THEBTOILEREZEL TV D,
ZMEBEIXL GO 77U THERLEARTZHE FITE 2 5200iE, mBEE#EL R L7 GO
ONERLT TEA+HT, Thide— o@ﬁkbfi&@é@%@%%i%ﬁ%#%ﬁmb
LEH95Thd, ZORIZ, BHICEDWEEEITTHY DL WnH Z T, ZMEIC
THEREWZ F o,

ZOROLIEMREZRLCAEY, (DI X TERD I I ICTXTIEFZ O M WIERE
TEMA GOIZH > TWVLI LT TIEHRVNWOT, HOPIZTFT I ABRTE TN RNWE AT ¥
TF XY LTHLAZ>TOND SN2, EVENDIIERNH-TED ] THEF W, IS)
X TERBEAH 20T TIERVWO T, BHORRKRDEZFEHLHEMA LIV DL) L TT 56
TOHSDOEBEZZBRDDIIRG LRV EN, FIZRATORoTe] &, MY FENT
hf@@f%ﬁbkFl%ﬁﬁﬁjﬁokiéf&éo

GO ITHLARAATEFES, A, AXPE0OMEE, G L TELD DL &IE, BEOM
@%i%@$fﬁzpﬁ_&f%é&%i%ﬂé@f\%6%% EmEN O E RS 5
LBV DOHREREN DD EBZDINLD,

o
ZMEALLEN [ RFEHE2FES] EVWHIATHERDWEEZEZTWD, £ T, &
m%®%zér%ﬁﬁjkik®ioﬁ_&# Flo, [HFEZFEES] WO LR, ED

WAL TWVEONIZHOWNWTELRLT,
ﬁm%ﬁﬂﬁmﬁj%FEA@%z%m%%%%hf@xé EN ) LTV, Z0
ICEZTRERERIZ, ZOMETo Y27 MiZBWT, BIMEOKRKBENI =i
BEATHOZLE L THD, LL, LVEELLIL, ZMED, KEOHFET ., X
B, RBL, DETORKREDOEVICL»b LT, BIERFT 2 [HERN &4H
EMCZ, BEZERLEZZILEEAS, ZOZLiF, Z2MEOBEZEROB AL, =
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DTVl NOEBEZDLEFBEAOEZFTICEMELREL CWENLE LS XD,

(ZREEN ) 20T, CRBEMLRBEHZEL VWD LY ICR XD, 2T, #5854
) & TNEEZHET 281 & T RENDZR LIV O2200FF8 L, [N
KeHEd 20 13, EFETEPNLLLE, AIAEF, BREO2=y PRV X=070
TR, ToOM, KETCEMINTLERONEZHEMT LN, PE Y ZICHDLIHLOTH
KETEMIMNTLELODONEZEMT IEIIOBMERNEZE LD, ZO2O00RNEIEHL
TERWHIR, TR HEBOEHEIOBRNBINEN, BMIKROFEEL SXIVOERERE, Fho
FHEELLTHITF WD) 2Thd, ZNIE, RABRTHEMB L] HD50IF T ol
CHRTDHZEICEoTEHIAZITATHLHEZEZIDNDINDLTH D,

Ho ok, TRENZM EEE28)) THD2, CRIXFTADOEZRLRFFDLEZ RFET
B2 DHENDEZHM ESEL%EES, 2V LAFALX] LEVHBEIZTHLELMAL LR,
COLADODFEBFBENRCAFNLRIZIE, PE Y ZIZOoWTEZEMZ 2% >hoEfE<T, b
Mmodo, Fodo) B (FF - i, 2019) 2R LARDRLHEMEZED TR, Tivx X
OB N2 EbEEND, £, BMARDENELZRAMICHEL#ETDHHE
¥ E., VXL, 778 M2 HEOICERTLO2AIARARELEENDTEA D,

o TR T 268 7) & TREHDZM EIE2687) O2 200U ENEL
TWAHZrE . ZMEPEB CE, BB CELERE2ERICKIATE L LS, Z2MEETH
Bl VWO BENKRREZRRT2LEBZ26N %,

MEDORR &A% OPER
AT, LTOMEDORABI NGB EENLIMEOATREENTFET S,
1. MESZMERL N FEEEAND NNy 7 750 FIZESA ST, BEMIZIE,
SETOFERFGE, FRRAZA N, EiEH, FEHEORBELZITO LD OHERT), EF X —
varvihl, RPENPIZHBICERVEDLZOOER N, 2H 7ot 20508 ik B
Skt bnsd, 20O, MMESZMEOREHETHLEND D,
2. 1LICBEET N, AKFRIIRFEDETF N~V a vz EF520, HFESMEIT. #
BRERLTE2D My I b, BATI =LV F vy —%1Tol, NASHERAMEY
TREBZZSTDICE, PE vy 7 EEEEBRIZEVERICO 2D, BEFEOKEZEBE
RID7eHIC, HEEDRE Y 72 1 DICKRDIMNERH D,
3. FEREOI=EREZLEN, 1 ETHo72DT, ARkOHETOHEKL LTI, +52
TRWVWHREER S D, I=HBERVET LT, ZHEOZLOFORMAME S0 D M
DRARCHEBEREDODLEMNBLEANLOEMPBETE L, ZOROD 72 TH 1 FHH,
RFEFADODERBBETEDOLICKET 20 BT I2LERD 5,
4. FHEEEHFOBE, FIZ (2) OHELZERESETL2EE LS (3) © GO ITKHEFEIE
FWMOAMOEBE TCORVMALTO LV FEMRIEERILETH D, 2 EMKE T £ Tlcalk
A TCTELMRBMNEREZBEL TV ARVWEAICEST, FIBRBTORBELZIEHT TG
IR ER SR RTINS S0 LA MAPEEZPEET LITIIVZ s TR,
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‘Motivation’ #l& —EHED T DTSR -4 ) —4HEBETHLETORE—

RBKE #EHETF

=

AND LB« B AR 72 Bh X 2OV TOWLER SR 0T 36 LSOV T ‘motivation’ (BT 4 X—a>) LV
SERHWALIETRALNTE TS, L, ETAX— a3/ EREWSETHY, £z, TOH
NSRBI TETNDDOT, FEFEAZNET (X —a RO RETEH 32013/ E#ETHD,
AL, £, BT 4X—ar EVIHRBUCOWT, TOEFRBEIEAL, 5ODRRLIBERNGFIETLHIL
ZAGMITT S, RIS, ST D7 TR 24 V=IOV T L5, 22T, AT A2 E)
ST OET L ENZ DL (2013) DAERIAYEET L E L (2019) 45D Tt A5 L% #
LoD, Z7UR AV —DOWEE BT L COMEL 5,
F—U—R: BT 4_X—vay, BT, 770K —, IR OE, TURSEELRE

1. [FC®IC

SR ECBITAEANZENIEDE — ANE THD Zoltan Domyei 1L, ZNFETITHFENERLN TET-
FHERENZEERX—T 72b, /N—YF U7 1 (personality) , 5 775 it % (language learning aptitude),
H - BRI AL AV (learning and cognitive styles) , 7 J7 I (learning strategies) (&5 T H L FH % (self-
regulation) ) , E-S1F (motivation) —D W, BT 4 Bllaa & FERE DO M ELE O b WFFEAE 23 & O R
LU TALE T T (Dérnyei & Ryan, 2015, pp. 103-105) , S, ITHFEOE ~SikE SO B % 7LD
&, Dornyei (2G|SO TET 4 N—2a AT DA N LTI TE TS (e.g., Domyei, Maclntyre,
& Henry, 2015; Lamb, Csizér, Henry, & Ryan, 2019) , AXF& (%, Dornyei [ZEi-S1 HVATE TR (LA
F) LabiH (WFFEo 038 73 2020 48 7 A ICBRAAEL T2 SR FBe R Co L RINFE GREA - 55 S a8 5IcRT
LEIE ST DA =X LOWFFE— H AR THESRFEFEHE ~OEE ST HIEDRE—) OF 1 Thd,

ZOIL[EWFTED B W9, EE-SIT &R T 558 B R O A FERLFIFE CTHRUE LT W IO I 52 b
IZEo T, SMEREL L CHREA F ST QW B R N PR FIZF OO B L AEFEEE @D LT Dy
tER T 5L Th D, 28I DIT OB A RS T 5P EFI IS RO 5003, EOf IR
FIFIZESTHMIRTWNEITE W, BB MM OB RN OYUIVBEL T3 2 555 IZITME1 NV ET 0
PHLINRND, BlERE LA I T 58, HEALEER IO AR DO THD, £, Bamd FEE~0
A ONWTEZ DA, BEROBDBHEVICE W01, FEFEMAFZ THLFEEZ DA OB IR
JSUCREBRR O 2 I BT WD DIXEHO K ThHLHEE R D, 2T, ZOILFEMTEIL, 7« OB
TEEER DN L2 3 0200 T KB RTEATHRD H 2 L CHEEFE B> T WP EEFOFIT b2 L%
HEELTWADOTHD,

AT, ZOXFEBFEZED TOIZH T TRICH FE TBANEEEL3 1T, HLS, [TbTbEeT
A= a LR DD | BRI RN D AR B A 2 3 2 8% B D, ZORWNZHONTE X
HEHIE, BT _X—var EVIOERITEEE CHY, ZOMESRICE T A5 BliR A BE L 09 UB 2 BT DI,
ZOHNT, ZOREPRREIEL TWDBIGEDHDZHLNICL TEIRUTIUZRERVNGTHD, H212,
B ST 2R T 2BEF O R BLlER 2D T E TORAEIEEHI DWW TRRETT 25, ZHLT2 I HE, 837



‘Motivation’ #EAE—BHESITD T K- A4 —%2 T 5 FCOHME—

AU, DT OPNEHMEZ > TLEINSTHD, #:312, BFOEH RN R L TEE ST A =X LD
R BB R CETVDMEINIZONTE 2D, bULIRILTLES TWDAERNH -T2 57251F, BimHt
BEATIEZITHAANRT IR B WNETHD, UL E3 DO T ailieZ LI2LoC, FEFEMETHLF
BENZ LS TEAMMAED B EE ST O 2 BRI D2 LN A REE 72D,

2. OB EARTRDERL

A EFSEZITIIRDEADBIT L THL L E D, DK ER, FEE (2013, p. 312) I2LDE, EAK
(willingness) E[RIZEDHDEL THEZ HZEATE L MIEO EBCAI I M 74T 2 FIROREER M 2451, =
NEEG R EIETEWIRZ D700IE, (MIZLIZNE WK EENE LI LV EENEDIST2b D TH D,
RDRPFEEMRL, TORREEDLFELRDHIENE, BHFERIMEEORE RARF D Z LR UICHES 2SR AR
FHEBENZLD, ! ROKDBHIMNT T, LT AL T THAIL, Wil ThHoT0 70T DA
RNV TEX/Z0H T D TH A, W, RLOKRNBDTIIUL, FRALLRLD, FHITHLTHAD,

LoaL, TEBRSAHIVUTHGRZ 072D, HEEA T 200 EVIOREDR DD, EBRIZIE, R
T H31CHD OV THLPMTEN A Z T LT HPR TRO T (72Tt 22813k TRHT), HDUVIT,
RDORDDHVIRE I Z DN T TR T 52 LT TE TV EN ZMT T ZLITES IR TEL T, R, B
B> CLESTZDIR T ITEN TLES TV TR EE DL N THAD, OFD, FHERIT, RDOKLETD
B TIIRNEVIZETH D, BRNEERDITL AR THAIN, filh, FH 25 SEI T8 (1) fE->T
WD, (2) kL T2, (3) BIDAEA CODRE~DREMRRIZR B 5 L72>TDs, (4) RIS U7 )
BRIGITHES TN EVSTERIBELBIRL TV D THD, 2 ZOIIITERLE, FE T2 72005 OFE)E
D3> TNDHTEN X TS,

DEFOMFUIINT, ADLER - FIRR2 83X, T8-S ) (motivation) EWOREE TR 2288
HALNTETCND, B SITFICE D DIE M AIZ OV TOERERED LNT-DOILLEF ORI S ThHE
IZBWTTHhHEINTEY, ZDONL— T ONTUIFEITHRFY R E TS (Reeve, 2018, p. 25), LB
LSBT DS RO S IXE EHEIFE L7202 (Reeve, 2018, p. 25), FATH, ZHETTTICS
SOFENTZHIZE - TEESITIZEAT DN ERLN TETWDHEF 2D,

LnL, JKBRATHDL, ZOBES T 22D RS I3AR % 22NN DT LDV5373 %, b IRA) /2R3
\ZOWTCIE, B TR L7z Domyei 23R D IR TS,

The most fundamental of the challenges [facing the notion of motivation] concerns the conceptualisation of
motivation itself, questioning whether the notion is meaningful at all: because human behaviour is influenced
by a very wide range of factors — from external motives ... to various types of internal needs, beliefs, interests
and desires — one may rightly wonder whether the term has too many meanings and is therefore not very useful
in a scientific sense; ... (Dérnyei, 2020, Introduction, para. 1)
BRI 5703, ZOFRITb o2 ThD, LB - H IRAYEN &L FEITER # 722 OF5 A (incentive) RCE)A] (drive)
WX THIERZISNDDIT RO T, Zbhk —HE<TZIZTEIE ST | LV —DOE R TEAD LT 228 A RN
HHARIETHHEE R, £oT, TOBREMFINATHIZLIIRE 2T THD,

REILLEORERIT R OBV THh 5D, £, TEHESIT 15T DB EE ‘motivation’ ([(ET 4 N— 3/
FR=2ay ) DEREG RS D, 22T, BT AN—ar EVIREOBMEEZ AL, 5370 0IZ<W SRR
ATREZRER 53 LRI TH DT DI I DIRNE 3 £ 531 % RIS, WESIT DT TR <A —IZOWTE
895, 22T, AU, THEOEESITHFEICBW T TR -4 — 2L T 52 8RS T2
STEEEERITL, $tl7 T, ZNTHLY TR B4 —DOENIRRISNORNETHLHEEE LN E 2D HE
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%I, ERIZLICHDLTENE ST | (=52 B OEWR) BETHNRIZONTEZL THD, ZOEBE, £ET
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Motivation theories have tended to focus on specific motivations, leaving open the intellectually and
scientifically challenging problem of how to construct a general theory of motivation.*

Reeve (2018, Chapter 2) (\ZZAUX, BIEEDITHIZEN T TR A4 — ClIR<I=#im OB gL R R 3589
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Eventually, it became clear that if progress was to be made in understanding motivation, the field had to step
outside the boundaries of its grand theories and embrace the less ambitious, but more fruitful, mini-theories.
(pp. 42-43)
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(a) [The concept of motivation] has definite intuitive appeal: people use it widely in a variety of everyday and
professional contexts without the slightest hint that there should be a problem with its meaning; (b) it is not an
abstract notion but a tangible and discernible phenomenon: people simply know and feel when they are
motivated and also when they are not...; (¢c) when we observe people, the difference between the motivated and
the unmotivated is obvious. (Dornyei, 2020, Introduction, para. 2)
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Research Note: Possibility of Introducing Market-oriented Concepts in
International Business Studies

Yoshihiko Ikeda

Introduction

The financial crisis from 2007 to 2008 was an incident that made us realize the implications of
global society. The bankruptcy of one of the longest-established American investment bank not only
caused economic turmoil in the United States, but also caused turmoil around the world. Naturally, it
also had a major impact on the Japanese economy.

The effects of the turmoil in the world economy also affected corporate performance. One report
said global corporate performance had declined by 10% to 20%. After that, some companies have
recovered from their once depressed performance and performed better than before the financial crisis.
On the other hand, some companies are having difficulty getting out of their depressed performance.

As for Japanese companies, some companies have been affected by the sharp appreciation of the
yen since 2008 and others have not, and the former remained poor in business performance, while the
latter recovered. In other words, it is the difference between a company that was able to respond well to
fluctuations in foreign exchange rates and a company that did not have that kind of technique.

Instead of explaining with such external factors, some researchers tried to find the answer to the
internal factors of the company. Typically, it is argued that the better the brand assets and the better the
marketing, the faster the recovery. Those who said the era of marketing is over have once again
reassessed the importance of marketing.

But what's the difference between a company that is good at marketing and a company that isn't
good at marketing? A company with marketing power does not simply mean a company with strong
brands. There was no consensus on companies with strong marketing power.

Two papers related to market orientation have brought new research progress. Surprisingly, both
papers were published in 1990. "Market Orientation: The Construct, Research Proposition and
Managerial Implication" by Ajay Kohli and Bernard Jaworski in the Journal of Marketing, and "The Effect
of a Market Orientation on Business Profitability " by John Narver and Stanley Slater in the Journal of
Marketing a few months later. Those two studies showed the marketing concept with a measurable form
of "market-oriented" concept.

Since then, market-oriented research has deepened based on these two papers. However, both
these papers and subsequent studies have been focused primarily on the manufacturing industry, and
research has been limited to domestic markets. Of course, there are also studies that consider applying

market-oriented research to the retail and service industries.
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Unfortunately, few studies explicitly address the global activity and market orientation of a
company. There have been many attempts to find the answer to external factors such as control problems
of the headquarters and overseas subsidiaries and the market environment. However, few studies have
discussed the performance of global businesses or the performance of overseas subsidiaries in relation
to market orientation.

The purpose of this study is to explore the possibility of incorporating market-oriented concepts

into research on international business.

Definitions of Market Orientation

First, I will review the discussion on the definition of "Market Orientation". As mentioned above,
research has been active since the two papers in 1990, but Shapiro (1988) states that market-oriented
companies for “information on all important buying influences permeates every corporate function”,
“strategic and tactical decisions are made interfunctionally and interdivisionally”, and “divisions and
functions make well-coordinated decisions and execute them with a sense of commitment.”

Kohli and Jaworski (1990) define market orientation from the perspective of corporate behavior
as “the organizationwide generation of market intelligence pertaining to current and future customer
needs, dissemination of the intelligence across departments, and organisationwide responsiveness to it.”

Narver and Slater (1990) define market orientation with a focus on organizational culture as
follows: Market orientation is defined as “the business culture that most effectively and efficiently
creates the necessary behaviors for the creation of superior value for customers!” Market orientation
“consists of three behavioral components - customer orientation, competitor orientation, and
interfunctional co-ordination - and two decision criteria - long-term focus and profitability”.2

Ruekert (1992), like Narver and Slater (1990), writing from the perspective of corporate behavior
regarding information gathering and information development, states that the level of market
orientation in a business unit is “the degree to which the business unit (1) obtains and uses information
from customers; (2) develops a strategy which will meet customer needs; and (3) implements that
strategy by being responsive to customer needs and wants”. 3

Day (1994) uses a similar expression to Drucker and states “Market orientation represents

superior skills in understanding and satisfying customers”. 4

Marketing Concept and Market Orientation

Many market-oriented studies have been published since Kohli and Jaworski (1990) and Narver

! Narver and Slater (1990) p.20
2 Narver and Slater (1990) p. 21
 Ruekert (1992) p.228

* Day (1994) p.37



and Slater (1990) above. However, the concept of market orientation itself is not so new. According to
Raaij and Stoelhorst (2008), the idea of customer-oriented and market-oriented, that is, putting
customers at the center of a company's management, was already conceptualized by Drucker as a
marketing concept in the 1950s.

Many researchers attribute the market-oriented concept to a management philosophy known as
the marketing concept. Regarding the marketing concept, Drucker (1954) states that the definition of
business purpose is to create a customer, and that marketing should look at the entire business from the
customer's perspective.

Raaij and Stoelhorst (2008) and Raiju (2001) point out that by pointing out that marketing
concepts are more successful for more market-oriented companies, they have appealed to managers
across generations and their proposals have become one of the most influential marketing ideas.

Market-oriented research began with the conceptualization of the market-oriented approach. I
don't know if it's fortunate or unfortunate from an academic point of view, but at about the same time,
two market-oriented concepts with significantly different approaches were announced. This will be
described in more detail later.

Next, the focus of research shifted to model construction and conceptual manipulation to
empirically clarify market orientation, and a base for empirical research was completed. Current market-
oriented research is becoming more sophisticated, with the link between market-oriented and corporate
performance, and execution-based market-oriented issues.

The definition issue: Study on market-oriented concepts addresses the following challenges: what
is market-oriented? (e.g., Kohli and Jaworski 1990; Narver and Slater 1990; Ruekert 1992; Day 1994; for
an overview see Jaworski and Kohli 1996).

The measurement issue: Focusing on the development of measurement scales, these studies
address the following challenges: how to manipulate and measure market orientation. (e.g., Narver and
Slater 1990; Kohli, Jaworski, and Kumar 1993; Deshpandé, Farley, and Webster 1993; Deng and Dart
1994; for a discussion see Wrenn 1997; Deshpandé and Farley 1998).

The model issue: A study focused on market-oriented hypothesis setting, these studies examine
market-oriented causes and consequences. (e.g., Narver and Slater 1990; Jaworski and Kohli 1993; for
an overview see Tuominen and Moéller 1996; Wrenn 1997).

The implementation issue: Focused on market-oriented business behavior and methods of
execution. These studies address the following challenge: how can businesses become more market-
oriented? (e.g., Biemans 1995; Narver, Slater, and Tietje 1998; Day 1999a).

Kotler's (2002) marketing concept has the same context as follows. The marketing concept
effectively creates and provides customer value to the target market to achieve the organizational goals.
And the marketing concept integrates the activities of all departments of the organization and secures
high profits by satisfying customers’ needs and providing high customer value.

Thus, it turns out that market orientation and marketing concepts are ideas with corporate

management and are business issues at the organizational level.
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Market Orientation and Consumer Orientation

Since 1980, many studies on customer orientation as well as market orientation have been
published. It seems that marketers and salespersons often talk without making a clear distinction
between customer-oriented and market-oriented. From a businesspersons’ point of view, it is customer-
oriented to think and act from the customer's point of view, and market-oriented to think and act from
the market's point of view. With this kind of recognition, we have no reason to distinguish between them.

In fact, customer-oriented research mainly analyzes a company's sales activities at the salesperson
level. Many customer-oriented studies have been published in the Journal of Personal Selling and Sales
Management.

Therefore, if researchers use the concept of customer orientation, it is decisively different from
market orientation. This is because market-oriented research involves organizational-level analysis.
Customer orientation is just an analysis at the individual level such as sales staff.

Slater & Narver (1998) paraphrases customer-orientated as customer-driven and distinguishes it
from market orientation by the type of customer needs, customer goals, time, behavioral style, learning
style, and relationship characteristics. The survey method is organized as shown in the following table.

This table shows that customer orientation is a short-term perspective and behavior is
emphasized, while market orientation is an analytical perspective with a long-term perspective. It is
interesting that this is just like the difference between Selling and Marketing that is described in

marketing textbooks.

Table 1 Key differences between customer-led and market-oriented

Customer-led

Market-oriented

Strategic orientation

Expressed wants

Latent needs

Adjustment style

Responsive

Proactive

Temporal focus

Short-term

Long-term

Objective

Customer satisfaction

Customer value

Learning type

Adaptive

Generative

Learning processes

Customer surveys,
Key account relationships,
Focus groups,

Concept testing

Customer observation,
Lead-user relationships,
Continuous experimentation,

Selective partnering

Slater & Narver (1998), p.1004

Market Orientation and Marketing Orientation
When [ interview a company's marketers, I notice that the businessperson does not clearly

distinguish between Market Orientation and Marketing Orientation.



However, researchers are of the opinion that market-oriented and marketing-oriented are clearly
different concepts. Kohli & Jaworski (1990), for example, explains these differences in three ways: the
marketing executive department, the location of marketing executive authority, and the focus of
corporate interest. Iwashita (2012) summarizes this as the difference between market-oriented and
marketing-oriented as shown in the following table.

In summary, the difference is that marketing orientation is an issue for the marketing department,

while market orientation is an issue for the organization.

Table 2: Differences between marketing-oriented and market-oriented

Marketing oriented Market oriented

Marketing execution department | Marketing Department Only | All Departments

Marketing authority Marketing Department Only | All Departments in organization

Focus Marketing Execution Only Customer-focused market

lwashita (2012) p.60

Duality of market-oriented research

Most studies are based on either Kohli and Jaworski (1990) or Narver and Slater (1990). This is a
problem called the duality of market-oriented research.

In fact, these two concepts differ in approach, but a careful examination of the conceptual
components reveals that they are not so different. For example, in the organizational culture approach,
"cross-functional integration” specifically means that there are links between various departments
within the organization, which is exactly what the corporate behavioral approach says. It is close to
"information dissemination”. Perhaps because of this, in recent years, there have been attempts by

researchers to integrate these two concepts.

Table 3 Duality of market-oriented research

Market Orientation

Organizational cultural approach Corporate behavioral approach

Customer-oriented Information generation
Competition-oriented Information dissemination
Interfunctional Coordination Information reaction

By the author
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Market-oriented based on corporate behavioral approach

Kohli and Jaworski (1990) seek to capture market orientation from the corporate behavioral side
of market intelligence.

In other words, market orientation first creates market information and intelligence related to
customer needs, including not only existing customers but also potential customers. Then, that
intelligence is disseminated so that it can be shared among organizational members. Then, the company
takes some action based on the market information.

A company with a high market orientation is a company in which information processing activities

within such a series of companies proceed smoothly.

Market-oriented based on an organizational culture approach

Narver and Slater (1990) suggest approaching the market orientation from the organizational
culture side. Organizations need to continually create superior value for their customers in order to
maintain their competitive advantage. Narver and Slater (1990) assume that the corporate internal
environment for that purpose is market-oriented.

Research on organizational culture approaches has since been refined. Harris (2002) summarizes
as follows :

Interfunctional Coordination: All departments contribute to company strategy. Information
about our market is shared with very few departments. All departments contribute to generating
customer value. There is a culture of mutual co-operation between departments. The marketing
people in our company rarely interact with other departments.

Customer Orientation: My company understands the needs of customers better than the
competition. My company creates value for customers better than the competition. My company
focuses less on customer commitment than the competition. My company is less concerned with
customer satisfaction than the competition. My company responds to customer requests more
effectively than the competition.

Competitor Orientation: My company responds more rapidly to competitors’ actions than the
competition. My company targets opportunities for competitive advantage better than the competition.
My company reacts to competitors’ moves more quickly than the competition. My company is better able
to predict industry or sector trends than the competition. My company understands competition

within our industry/sector better than the competition.

Integrated approach to market orientation

Lafferty & Hult (2001) presents an integrated idea of two approaches: an organizational culture
approach-based market orientation and an organizational behavior approach-based market
orientation.From the cultural focus and managerial focus shown in the figure, they derive four components:

emphasis on customer, importance of information, interfunctional coodination, and taking action.



Figure 1 : A conceptual framework of market orientation perspectives
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Lafferty & Hult (2001) p. 100

Implications for international business studies

Finally, I summarize the relationship between market-oriented concepts and international
business studies.

As already mentioned, it can be said that few international business studies or international
marketing studies have explicitly adopted the concept of market orientation. There are some studies that
refer to concepts that are close to market orientation, such as performance studies of retail companies in
overseas markets, but there are no studies that focus on market orientation as an analytical tool.

Perhaps one of the reasons is that market-oriented research began in effect in 1990, and research
has not yet deepened so much. However, in the field of international business studies, the organizational
culture approach has become a powerful research scheme. From this, it seems quite possible to
incorporate the market-oriented concept of Narver and Slater into international business
administration research.

Kohli and Jaworski's market-oriented concept, which seeks to capture market orientation from
the behavioral aspects of market intelligence companies, is an organizational-level analytical concept. |
think that international business studies are fully applicable because they also revolve around the

organizational level or the strategic business unit level.
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LD TN, 22122 HOMERDH - T,

—OWE, T—HRX—RAFMET DI L THEROF—U — MRB T, FIAEORET BRI ED
BENIRWEENZNE NI KENH ST, THUTF—T — RPEEFHOEMAHZEC, ALz AOERIC
SN XF—U— FRZN =D ThHD, OISR E LT, EAFEZ ML WA THERREICZE 0
T ENRTED LY, —IHEEDHO D EMEGEZ AWV TRET DRMERBIEEZFIH L0 EWVW I B X TH
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Do BMEOPEITIL, RO/ X — o « BRI BRED MR 72 BAR D « EEOfB LS 3 mAKRE L BE
LTWbEWH, ZL T, 2O 3HBEZNTIUIBMFEICHY T A2REEL ED 5, FIZITNSVWZ—
O R TR SN T, FEMEEREVAZEH LZd Z, 2—F—% IReb b
IMERECEBIT D, Lo, BMFEONY m—v 3 03 b oWz DE#7R ) TRb b d 35
L LTHEITF T D,

H )DL, T—HFRN—RAEZRT LT T, BEAAROBRIZMY | WEICHEOO ZERELWE
B2 T, fRREE LT, ABOREEEDOENEZE- T, AEZEE L CTRELIFEEER L, AR
FCIXVR 7L BT —va V EREATW D, BNITHIBR O ATGE, SNH S84 1E 0 A A CTFEIRA H
T, BRNEBEREIDZENTE D, BEEAHATE 57 EOEAE R, OBHO 2002 53T 17
DHMEMTE T AT M) LA DYV AT L TH D, Aokt LSRG REREOTE L2 HRE LT, 202
DOREE LTS, 2= =X 2 XA T T, AT VT T WA T —BEER & Vo TERRE, L
HEAZHBICHE LW ROWHEETHD LT 5,

VAT AORESK B R TIEH DRI N TWNT, 7 —#X—R (Database L F DB) - fikc— =
I (Knowledge Agent, LATKA) « 7747 h=—T x> (Client Agent, LA CA) 23 T4 X —*%
v b THEIEI T T, BRERRER TEEC ) R A RZEM BICEE L CHIBE CE 2K Th 5,

ZI6 1T RORFFEN 2007 FF TOD 9 FMlfe< 23, A7 LOMABRILZ OFFZF TITHPBR B3> Tw
Do 722l 22— —B L BIIC BN < DRIENEIK IS Th o7,

2.7. IRER - FRFX (2001 £5 A) MEEMRRLTAVELLIBRKRT YA UXIEV AT 4]

TWA L OFM AT D BB RT, BOTA T 4 T 2T, TYA U ERTERIIT VAR T
DT RDZEPNENTND &), FFETIEIMOHRTH FEfdL O L Bt/ OfIRA 22 E B (p.933)
Ze, SEFOER I EIEZ WY A7 4 TH L Z1T 9, ZAUIFRO I EAED T OICENTH 5, *f
Bt E L TEI D, LW IHITAZERT HEEIL, UG omEIc LY, £y, FIHENE
KEEEZF > TV O HEOBEEORBIAATH S, HIZH1997) TIXHBIHE L RE Lo /-bimnd g &
BENCTLE 720, AL A THUXAICH S LB 25,

2.8. EIBAK - #HEE - #)IEEF - EAFZ Q001 £10 B) MGHRIZETLEV T4 —2 a3 v ERME
& DEEMED 7

1999 FDOfkfseam S & ALEATT B AL, BlERSCE N EH I WD, EETO— A, BIIRKITA
JNRBESERITEELZESME L H Y | B COMBERICIB - ToiE RO TH A 5, M LEMOF oA
A=V HEATIZ L CHEE B D008 E ] (p.43) &9,

[FfE DELZDPINIENMERTE TH D, 1999 EITIE 3 D7 TEMEREE 18 [ZHEP L, )| R R IEHT -
By BIRRAT « A TIREEM T o0 = Mk ek 395 NIZEBR L7z, 2 3 MiIX T L7-E#EH Ik, mEshT
TR ZRLET AT Ch D 2 & AT &R T IR A~ DS ARG & Rz 72 WMERTED AT
RN < EHTIIERNBZ N E WS Z L ThoT,

FBRE R TIE, RINZR AT — AT TR e baEW] THho3 ) Lic) LW ) FEEEL MW TR S 4L,
By TEES) IGHEES) 2L, T Va1 03 HEENZR) TEX 072 TRb bR ERT
YA NE TA~w—h7p) ERBLEND, LHIZFTTCND, RWEEE L AESE L TIX, BMIIEEED)
DHTHDH, FEWAE + U 7+ — L TEEORETZE D TRWAEHEVEN W E N7, i L
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AT DR BLE T A LIS b 72 & LR OB

Tn5,

2.9. #HE - F/IAX - EAZEF (2002 F2 B) TGN ZFALEZ VR TO2IIMEMIES AT 4]
FfRCIX 172 VER L) [TYUFURR TRV AT A LW AHEZAIH L, BEfmzZk s VR 7L

Yor—ra Vil FOBRIEEZEEL T, IRECTOREETER LM ThH D, [T VFVERTE &

W TFH UG T2 AT A IZOWTLLFD X H 123k~ 3,

HEHEOR Y P U — 7 HIREEA LT LELOANE, it LT —a v AT VX LDER
TR DIEM T EET VX MEHRTE LIRS, T 3 X AR T TIIERDER T35 & g L TT A
DN« FRENEHIATZ D & & BITAIE - BREHEEN G 7 LB T — 3 UNATRE Ch D mih b RS T
OB, BEEECREH] OfK &2 Z T TIER L0 T VBT —2a v &2%T 5 2 L3RR
25, — N IR LEROT VLT = a rTlEar Y a—2 777 0 v 7 AFROFHIC LY . For
SN DM LEMOFEE KD 2 57200 Tl < BHEERICHN LT LB T —va Vb AlRE L 72 D,
E DIBHE L& — X IS THE SN O T HBEE DRI b > T LB T —va v &%
7oA T DO F FAFERITRIEZKIET 5 2 L3 AlRRICZ 72 D,

¥ H(2002 4 2 H), p.634

AFRLCCIRET DT VX VERLEL AT A LiE, (Bl A o7 ) 7T RORESOAES, il « A7
IV FEOREE TE L CODTHEE b OMBRE TS0 % AW 88 O 38 N 22 & 5% 5 AT e 22 i & 5
NH3WIET VBT —va VAT ATHD,

2 Hf(2002 4= 2 H). p.634-635

MM T35 LRIEWARZT TV D08, ERITEBEEOALZMGE LT 5, (2R TR #ix b
HATV 2l MIBEIZT TR, MioThHhH LEMBBRLTIVIEZ 22 ENTE D, LW I BREIUL
BRI, ARRCEMREZIT R oIX, [TV VEER) TV NVERBCZT L) ThA I,

JEPERRSR & ARABZERNC I R D USMC Z S TN b= b o, T 1 K dBileE) <b b, 7=
PLUERBIIARE B0 ART VA U TEDL AT ATIER, HEHE L AEE ORBIENE S O THW
DIEMFE LRI DG, W2 BEB LT LT — g 22/a2 5<% (635), &WH ZExiEd, 2o
AT AMEENE Z O SUTITFEH SN TR O3, [E & L A% OFE | OFi CEIERGT Th 5 Lk,

LTI NAT VAT LY 2—Y— A U F—T A AHEVIAATH Y | FEBRTIIFEMKED
IRV CEIMEL - &, MERL TV,

—J5. [FFEICIZREN & 5. a%%féﬁﬁ®@$MJ@6%)@k@&%bfwéﬁ ZOHMIE T 1
7T NEREFOFE LGB LR, 728 b —#HOMRITHER IR R 28T 5 7o DICERG D S 5 U8
BUREMAZRAT 570 7T A Tho> T, TVA L EFERIHUET DU AT LTIV, M S NIZRginE

ERFHH T QICHEA—F—T& D LWV I A (635) B> Th, ZHUIAEFO THITMZ STz A
Thd bz, 7u s 5 ETIHKRE LTENT, 21RDBMND & ERETDIARETITRY, D E, K
Mz Tkl Y | IREEE R CEA—4—F 258 LI TH, A= — LI BORGIRZ5| &
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A — RBFEER 72D Lotz RIS =208 9 EETTHh 2,

Flo [ FVXMBH LIV AT L) 13 EOMGEI RO T, AFRbRTHNED, —E LRV,

2.10. ZIBAXK - $A)IREF - BAEK - EHEZ (2002 F6 A) [REREEETICET5EMIESE
ADQEMEEHRNIEEMTIERICEET 5E 8K

[FY A B L RUEFEO RN (p.92) %, WMEOFHESFHEL O Lz, BHEREZEOR L TH D,
N E O ) LT EARRIND TN ZBERE1C L2 SRR O E B 5202 LT3, 2001 4512 395
NZEBR LT =2 D2 ETHA I, LM LNTZEHME, a2 2boTe, —old, BMEFEITE
THFPA VEZORMTH D, 1999 ETITHRED/ N Z — 2 « BRI MR 228D - BLEO&
D3 D& LTV, ARG CIIMEt S v, BEROMEE - BAROBIAIWE « /3% — U 1 ZEHRA D BRI ) «
Ho@d, 192 58kRd o7, Zolid, A E X CORMERETH D, (ABZERA TR AR
UWNTZIRTE & B D AT TRRE CORMERE 2808 L7258, [ U< [A—Z2EfM CREE 22 2 ToRRE, [F—@ R4 R
72 B ZERNC @ TREE, BECHEA A X TORRE, CG L KEDOZEM Tk, BERR L ZZRIE L5 a 78
EDEBRZEIT> TS, TNHIBEDOPFHEIZES ELTWVAER, T E TARL TR TR RO
NFEND T ETEA I Dy FEOIFIEDE « NEILZ Z THHNAIIL TV,

ARG RO & U TR & 2N AR D MR DSRAENICHIR L TH LR H F VIS < i IIMEED L
M7, FEFEOHEERZBERBRTE T, HRE L COMORIELHBT5 Z LR TE R,

2.11. BNIAX - HAE - HIIEEF - BAEL - EAEF (2002 £ 10 A) eI EZDBH~ORMEFHRD
BEMICAICET 2 E%]

2002 4= 6 AL e, 1ZER—ANETH D, HLWEZ A, FE 6412 17T ORI > T-EEE R
L, RANER A O 7oA T DBERICHR ) R0 23E5T T4%I12 B0 | EAMERE IR 8 L 72 R
B TVD LR~ 72(p.20), £/ AT LOMEBICEF N R LT, DB I36) R RS « AR
SR B ETERACH > T, KA ETERACHD L L, ThEElry T —27 THRATHD &
WO EIRoTz,

2.12. #®LEfF - KEE— - AEEE - BiREZ 2002 F 11 B) REBOHMEICE D IETY A UXIE
B9 %83

FfE T, "ESOBMBINAT D0 LRI OW T, WERR M A ERAICETHRME S L CHET D, Th
5777 RicE L UCBEERM O 28X, 2 O DAV TR E R T, BEFERIC R WESE b
OB, RISV S TE ., FEMBEIRICAERIE L WO D TH D, ZNED— R TTERL, #HRIX
71— RLTCO FHPRE L IRB 2 TGIRD | BEIRAD R 2R STz, ZAUIHHR & OB R
2, TEND N E D INIATH B,

2.13. BJIBAK - #AE - eAEZ 2003 F2 A) MEMIZETLEUT—Ya VIV RTAIZEITADCM
L DIRE]

[Flfis ClEB= Il 1357 A v A7 20 FE5E, DCML (Digital Crafting Markup Language) &
V=TT v T ERBOERNBHEINT, BRIET A VAT AL EELRBEE LTS Ll
INETIZ [FUXNMEHRLET AT A IN—=F Y VR LES AT A I E—E LRWAR TR
VAT LEETEHO D, L LA L CTHIBRCEIE B B A 572 & 07 A UBRR A5 ST
VW, £72. DCML 1T e T2ET WA v AT AR & i 5 BERFFO—>Th D, | & LI,
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AUBFGER BT A L YIS b 12 6 L RO it

FRCIEREZ DX 9 7V AT ARKEI D), 1999 HITRRER L7-9EE OERBRRNOH L T\ 5
BRar bl OFEMTLE RN KERTELZIT T2 & S0 PEEDPLOR T N T T EF & LT T
D, [—fea—H—) VEER) Bxar B /R o3& M CMER - EEniey | EEHEOR
HHESNOEERENHZEST D2 ERN—2ldhb b, oL, 7TV A VEREHEIT 5 B 2 ARG OFF
WEMBRWEE R BEE TR LT B2 LEILZR O RN LD ERZRER SNDHFRED
WEUDZ LR EEFF TN, ZHBEMETA72DIC DV AT AEFF Loz EHEI SN D,

L2CLIAEFRCIE, A A4 THREEET D L FEL TCWDHDOD, 2D L H 78T AT AMEGIZIT/e - T
WRNDTH D, 1LY ZZICHARE BRICAEES R AE LTS, 2T 2002 4 2 HFaSC L [FIER,
iﬁKE%&Vﬂ?A%%@%kDﬁ%é@K\H%%Téﬁﬁﬁﬁkm@ﬁﬁJm%)bﬁwaéﬁ
26, HEDLTAREEDR A 6N D,

F7o, AR TERERH DOL, At 552 Thsd, PEE LT, IBZER RO TEMOa
ZRAUE, NIZOFFEHAICELLDEEEZTNDEH LY, EELDEREL TCWAY AT AT T
BB THRRKOIEDNBIECTE DV AT L Lo TN D, | BERKIZEBW CXE ST OREE 729 E-
EVRAL LTRBHTESY 7y b 74— L5E L, | (0.76) LR T2 DIZZ DO THA 9, Fi=S
RV O TEMTEAM BIC, FEY Od—fm—mOt LRV 838 e s, TERMLOX I8N TXT
FCHERTH D Z Lidievy, L7z > THEARNZHERIC H TR CHED D D BEREDS . BT/ | VR Z LT
ZTOFEEMAILESL Z L1372, TEMOFEEZML T, TEMBEOR Yy MEADE X T TRIZHELTL
FHoL, ZORHREMEZTCLE Y, BEDaIa=lr—TarY—, HO—2DAT v 7L LTIHK
T D, LML IDT AT ATZT CLEMOFENE - WEAITHOZ LIZ W E WS | PEEB O K LT
% EBbI 55500,

2.14. FHRET - 5£HEZ - T/IAX - ZEHE (200353 8) U7V T4 FRALIE/N\—F v )UK
EVRTL

HENEL VR ZZ# DU 7V 7 4 1] T, CAVE &) v AT AERET DA Ol & 725, CAVE &1
LAY ) — 2 THAZZEMOFIZ 22— —=BAD A7 V= NINARRHDO AT VA B AT 5 2 &

TENEEGZDVAT A THD, TNE T HEEZEGA L2720, /2 —>y NEFIHL, 2—%—
A B —7 2 —A T VRML+JAVA % Tz, FIREIIZEMZ B TT 5 DI U ATERIEL, 7 A2 b
T EmA— R NOBET A LD ThoTz, TNETTHLIY T U T AN EDIZE0 0T, 14X
SO A FIFE MG T O LR B -T2, OpenGL & CAVE % W23 A7 AT, (RABZEMNIEL
HEER L) 7L THhD LT 5,

2.15. MAE - GAETT - ENIEKX - E@AZEE 2003F12 8) MERIEA TSV FrOYEMFHES
RAUW-RiERRE)

[Alfim Cid VPIC (Visual Pattern Image Coding) &9, iR/ N¥ — BB EFF5{LT HAF—L%
AT BMFFHIATDIRRE AT 5, VPIC THIZRX W IRl S 2T 5 2 itk o T, 77— _—
ANDAEE T E SR OBEGRD, BB OHBICUBECTE D L35, T—F = A~ B AP D5
WA THA I LEBEZBILD,

2.16. EJIIAX - #HE - 5£HZFE (200312 A) DOML ZRALV-EHRIEZSRRIC OV TOEER]

2003 - 2 AR THIH O DCML & | EHARRERIZ OV TOFRCT, WEIZOWTIL 200342 H 13 E A
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EENALIR, THEHIZEET 265 LM a2 —ICE T 27 — 2 BT VDML L TN AITHE
W2 BN TE RN E WG o7, | (0.162) L HMRZR~TZ, ZHUTIE LWBLRGSRTH 5, Rikr
SR Z FIRRIZ T D —E BRI T TRy,

UL L2RR D, FORHRCHE-EN H 5, BIFTRET 2O [HUSET 2EHTER) (p.1627223, &
LI D 9 Bz & 2 THHs - ks - YuiikZe BT, FENCSHUT RAET 228, BEEMITIRET 2L )
FEL TR, e B sMWEZAT A6 LEMmE, 2 —F—2ER IR L <R D IEHRE MR
T 5] (p.162) 7= DK —FEHT HDOTHA H P, BEIFEHTIFEA LR UMAETHY, RI-BEDLEZ
TOWTHIRAEEIFR U Ch LD, [RARIWEEZA TS LW I IFEDEWITR, 5 EILFHZR &
EHT T A XNRERIR D72 E O TULEVW DR H -7 LTH, 4 HTII2eEE— R EA TS, 1T b
B OHARD & E VITEZIIFEAIN L2 13 UG ERGE & s 0 1727200 T, 7vA Y O F L Ok
TRIREE BIZIIARE R ETRWIRED | ANTFELHITH S Z L Lo, HESERITEALIAMIH 2R 0
~HuE, BonDRMTH A D,

i)y, T DT AT LANES %I - a2 SMOBHR LM BRET L0 BERSH->TH, 1999
RN CE TLSR, BEOIAHTWV, LD > TEEZ T O —2EERIX, TSIz S L <

IE720DTH D,
2.17. ENAKX - SHE - KEEE 2004 F2A) [TOR2IURIETLELT—Y a3 v RATLD=SH
DREAIRERLIEE

[FfaIE 2V E TOMLE RI—NE T, FBORAOBREHIEF N TV, BERTTENZ BRI E N T,
BRI Th D,
2.18. AHAEIT-#HE - EJIBAX - ££MAEEF (2004 F£3 A) CAVE SR T LZFALIz/NN—F ¥ IUEHT
EVRTL

[FFEIL I 2003 4 3 AiwSC & [F—HA T, FOR RSOREHEE Ty, OpenGL & CAVE O
VAT ATEHATELZLZINETEIVEHINTIE T4 52T, (I MEEOFRED B 22/ 2 RER, (2)
FHRITEVVER TS LB T—2a &% 5, (3) BEOHIEE TR TRE, (4) BARZ -T2
LB T—2a VOFEEBL, LR TWS,
2.19. [RAFE (2004 F£5 8) TEHIE I BFENEBKRT A OBV R T4

[ffElE, BEHEOHEERE T YA T 5K AT AMIONTORLTH D, HENH ORI Tk &
NTWT, ZORLIDEBELZIRET D LEE > THIRE TIERY, I—FT A F—D BT ELWEiFEROME
BrrEsft L, ThaiRSE~LEXTMRTH D,
2.20. FHET - BIIAKX - EHEEZ (2004 F6 B) ZHEEEZEZEELZN\—F Y ILURIZS A T4

AT 2004 4 3 w3 & [Rl—RA T, slitam KR O Lz EALGm S BT b D e ZE2 b6nd, 2
ZTHLAMTImA bz b DL, BFFA 21 A FFEIL, GPET304IT. VAT 2O HKIC
ONWCT U — M ZIT2IZ 8 Th D, BIFO A L= XS |/RIZL ZAH, ZTRNETDOI AT b L HK
95 &, CAVE fUTEE LW EIR U BT8R 722 ERbh-o72(p.81), LM TR Z Dy A
T AR TERBEACED THLI0EM I L, TELLELEXRV] LS EET, Bl ahTE
pnld, FEERICRTHEA LW « BOOH THEENOTD] T2 AT ADOEH LN E 2 E THIRDDG3H
LRV NS ZEThole, ZOT7 U r—MERNL, ZOVAT ATHEICERASELY, L) B
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AUBFGER BT A L YIS b 12 6 L RO it

Izl oTLEST,
2.21. EEET-B)IAX-£HEZ (2004 F£9 A) NI ZAW=N\—F v IIUGHIZ S XA T LDIZE]

[Ffid, 2002 4F 2 HawsC, 2003 45 3 ARmsC, 2003 4F 12 AGRSC. 2004 4F 6 A & [F—HNET, Hi
DI R L2V, CAVE IC LD LB T — a VICHIEZ L < EWTND, 7277, TRETEIESET
DHMMEERR BN, A7 LOMHAGHEIL TBE L B3, &eltEFRL, 71 F—FL, &EEeT %
A FT—LBENGELAWRER A T VT E2RDD E VST bOEBEL TS, IEFZEMICEW T, BE
& EEITFTHRE ORI ORI E 24T 9 BREMEITE DFHHIZE Z JuIC ARG HORGHRUKRE 21T
WV, THA 3B a—T 4 R FA T U T R EERET D, BIRICERGEHE - T A T - R
PEHZEATO Lo T2 bDThH D, ABIETIE, FERIIICZ DX I REVARAET VA BEL TND, ) &
L.a3a=r—varV— b LTOVATATHDL L RRVBEHEENALND, ZIVETILHNE [E
FEVEDNR L) Loz, BUERICKE K FETHERIZE 72N, T2 TET A VRN TE DL VAT A
ThHDHENIEHRAENTR o TND,

2.22. BNIAX - GEET - LHE - £AEZ (2004 £12 A) IR BEZ DO I2H+5T—42
KALIZBEY HHA%

AL, 2003 4 2 AF@sC, 2003 4F 12 HFaXX & [A—AREX—RIZ, v—2 7 v 75T DCML
DOFmPERREE, T — A _X— AL LR TE D L ICT D7D LR MOREA G L35 Z L~ & %
AT, BXTHROFR E o> TS,

BIHTREENR—DH Y | TERDIFRAHE ORI Z SV TRRZETH D (p.126), ZHE TOWFZEHEH
TlE, FIe— A ORI F 23— b T AT AOWFFEBFE .0 CEMAZ O Z Hik~— AL LT, &
FIE & RS OREMIRAE 2 O AL DN HR Th o7, TORBERITE T, FMED D O AR AYEE L
ZELRIZINE VAT DI L TASHZ 5 L 9ICT 5720, FMEREZ — b L TINTLT 2 D0 K
T, LEN-> CTHEAALECTHD LV ) HThotz, ZOWHENTE ST, R TIEO AL{E2%IcBE b
LN L HER S D,

2.23. AMAET - BNIEKX - HAE - LAEE (2004 F£12 A) KRy FO—5 LIZH T 55X E
ZEZBLI-ElREREMI=C X T4

[FfEIE, 2004 4E 9 AL [F— X TR ENTWT, VR 7L —y g o OFFEICHE 2 EIWN T
W5, FrLWEL M0BEREOM L) (p.1400T, 77— bMEREZRLIZEZATH S, CAVE TR
REATHI DD ¥ v F—AHRE, AV ZT 7T 4 TREEEITH 72O Wand %2> —/L & LTE
ML TW5, Wand TIZZEH EIZ 3D DA =2 —RNFERSN 5D, L0 ENENTTRHIZEWO T & Hi5E
L7=2s, AT v 7 — b CiEaHlidE< . B D Wand Z2EVER TE S TEIERREECTH S5, 1BhD

WZERE S0 D E WV o T B RN S WER L 72572, 2004 4F 6 Ao T, CAVE [3#fE ORISR
WNT o — N THRSh T\ 5,
2.24, FHEET - FNIAKX - £AEZF (20056 £ 6 A) MERBRAEEZBME L1z Japan Gigabit Network 2
LIZHEFEIN—F Y ILUHIES AT 4]

[Ffsid, 2004 4F 6 AFRSC, 2004 45 9 HimsC, 2004 4 12 AL E [RINAE T, B RCiimEia v
£ THD, VRICBEHTHEICHHAT V7 NCENOA TV b, BREFICITAOE, BOS 2T
D 72 EDELE SV CWAARZERIOMREEN T T v v a T v 7 ST RRRZERIN Y T VTN T =T 4 IE
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REIZR o7 LThH, 2004 46 Hi X T Mokt L=, EBRIZHTRALZVY - B0 B THED
20 EIEEAEDAPEZDIERNHCODENBIIE, AT V27 b2 T Ty vaT v 7T 5 0EMICIT
OB AL D,

2.25. T#HES - ILASE - BB (2005 £ 8 A) IWFEFEMEELHEICE IS 7/ALILTHA URIRIC
BIIEITZIVOUITFE]

FRET SV AT A LV OSART AT K CTh D, 7T TADT A V& BA THEEHNIEE 2 N2 TR
EVER L., 7T U AOMRERIBHNIATS 2N TE, 3DEBRTRLIZENTELV AT LATH D, ZIH
X255, TNV ABEESIGIZIE Y AT MR SN T VA V2T LT A U ERBTE 5]
R REGROBEBIGILFENT A L Licb 0% | (A TBEICRECEX 2RER3HDH &9, T3
I — R T EZHATHNED Y AL — RPRD HILDHT20D, 2OV AT AIRHEREIC /e 5 & Bbils,
2.26. SREEE - EH—F (2006 &) [FEYERO-ODOTH A UXIEY—ILORE]

Ffald, I LEZTHDIEMD T T 7 4 v I THA LT ETT DY —NThHD, EWORNTHE Db
AU IR DS E 00 CL B 72 SIS TR OBLE SNV — A0 D 5, T ORISR A~ T, BlE %5t
BLUCHEHBOHEERNEGICTES LN FERITORRICE bR ERLL DD T Ty 2T v 7T
TRV BIZFEETEZ S Tldb o7,

L L—7C, AR FREZERUTIE, OV AT ABEATHIEE, BihaRET 2 0ER20 G
LIV, AT A0 E> CHEICELEN TE 2L 2 AT, Bk > TLE S LR H S, VAT A,
ML CEBIPERT DERA~FAT H2_RETHD, ZIUTV AT LAOMEBNTE 5 L O IZEETE oM e
WO REIFRNS, VAT ARRBERIERDOS LERMNE I DEEZDLZEBFETHA I,

2.2]. FE=-5$AEE 007156 A) MEHT A RATLABEIZB T2 N\—F v UEHIES AT LDIR
ES

VRIZZNET, BUVENEEBDLTZDICERADT T 7 v 7 A0 V0 WIS, ZHEiEOH )
EEZHNTND, ZIUBERICEFERIEBE TH Y | 7oy MU — 27 2RI U7 AE ER S R EEZ i 6
HHZ LMD, FIRBENEDITEATE S LD TR -1,

LML—FT, Xy hU—2 &0 L CEBMIGEZ AT L2 | 228D PC T 4 A7 LA Gl
BOETHRELIEVEAELLEY CEHMEMAEZEZ LY 7 N7 85 L TE T, VR OGERZERLL
77

INETOEE L O TIL CAVE IR VR 2R L CX 28 O NN— R = 7 23R o7,
ZIUTRIEY @l CTH Y  EHTEAT D Z EIIRETH o722 LIZITED Y 13 o 1o, FfsOIRETIL,
TRDOT 4 AT VA Wi % 4 DETIE 9 DX A NVIRICHARDE T, AR TREBER LT XA VK
T A AT LA MWD, CAVE [THEZE DS ONKE MAGDOELMENLRWA, ZO5EiCh o7,

Z Z TR T, B PC LIKli#ET + A7 LA W XAV KT 4 AT LA ] 1287,
INETLRBEDON—=F v M LY AT DARET D, 1§ L5 <id, CAVE L 2% L7z 7=0107
DEARH a2 2R L, B TEITAERATh o7 B2 5, )RS B4 b & LB &
VR 7L BT —a VORI, FfOH &3, It boTikbol, BIfE, HESRERIC
ZDVAT APEAS IR L, FRERDB DA LI,

2.28. WL - BRAZ - ZARHE (2007 £ 6 A) MAFEREGH7ILT Y XLERAWN-THFA UXIEVR

—109—



AT DR BLE T A LIS b 72 & LR OB

TLIZEITH1—H OEFIFROME & FIF)

FIfElE. AT AN2—H— DA 2 HWT L, FREAHZI U TR LR T 5V AT 0%, T XYY OT W
A NCBWTHET 2 G ThH D, [V AT LDT 2T XAII AN DR Z 2 2T MMTHHRAT FIED
1 O THHXEEEEA 7T /L2 XA (interactive Genetic Algorithm, iGA) Z W5, & L7=(p.1), X
FUAFRIZ L > CTHW LREAHIIG U R 21T ) O IR ETITH DB, TNE 7T 7 1 v 7 HERIC X 5
Wi~LiEfb g b o L Bbnd, TYVA VKBV AT ALV TEH, ZHIUIT A ORI TR, BEF
DTPA VINHIERT H AT L THD,

2.29. lUOEFE (2007 F 7 A) THE<T RO A2 & AL Hiir)

N THREFROFEGEICH o 72 AT EAlT A IRV KD CTd D, AmmOBEITI 5 Fr a5 AT 5, Mk
DFN & TMERRIN L TR FDF A A S LD Z L TAES LD & L7z SECL (%) E7 /UL, 1990 F4R
PTICEFPABRER L > TIRIE S, £ D D5 1990 AR TIRE BT 2RI L T & 0 EEA) 225058~ 7+
DAL MRS D AR b A - ARUR— MO X o TIRE S, IEREAN IS AT A 7201,
RN 2 RN AME LT 2 Z & U TH D,

AT IEHON, EICEFAN= R AT AOEKMEE LTE 11, FobEneT 7 =WV 2B ME Ch
HZl) T2, WO a— FMERES THD FBERIMPBF0TY) 2 &) T4, FENLEL TWD (kA
VTFUANRGTHD) Tl #FF TS, LhL, BHOZF AN~ N AT AD 1 OIFSABEI I
WEFENDT2, BRIBHF IR STofl2 R LT, [Hiko 2 — MERES Th->Th, HMARLETH
UL, HEEE IR EZ VWS DEE L Th, Y AT ADTA 7Y A 7 WTHEL o TLE D Z & Z2HFI &
LTEZT, ] ELTW5,

Fiz, FHNHES S HEERTIE, EHERCRGI AR THWON S HIETH D, Lo LERE S AL FHIELIR
WAL T ICHIEIC e D AREMENR H Y | E VR AT H F W RWIFIETIE ARV, FHIHS < Hedma Fl
A LTI ZIND D12, v AT METREREOBRE & | K3 2 N CTHEAREE AT 5 2 L BFET
bo, FOOEFREERHRIEDO IR — L b SN E ) & LTnD,

VLRI CNIE T 27— 4 - ARRORRIEZ B E LIeHIFCh D, —J7 T, Ml DBEEVCIMET 5
T — XD KB, FIAMEIELE . L UEREE CH D720, IMET — & NI iATelZ
. KV EERETY O THAN - BIRTE - A = THEINB AT RETH D, XU — M RAUR,
HEEAN—2 & LTy =7 2RI T 2 & — AR = o O TR ARG RA B L <EDTLEI DT
BATNLTZ72 v E LT D,

ZOM, BEVRALTY haY—OEE, BEVRRIBIT LT —F A = T ORETR E RIS,

2.30. Rk - ENEES - MR - KAEER (2007 £8 A) BMOEERETE T A UXiE

[FEIRRIE, AR O B O BERR ORI A BRI R EE & LTt L, &R U CUHREE O @\ ki) 2 Hifg ¢
T 5 L ERREL LT TH D, THRE D& WEEROEHMIL, I T& 72X 9 Thd, LLEN%E
FIR U T 72 BERR A 1T 2 BERE IR, BT B x 722 F iU 7e D722 0WREER H Y | & 5705 TRAMNE L
WHFERTH -T2,

2.31. REFE - EHEH (2009 F) BRERET—2I(2HTLHBARBRGAM LK EEROEREERD
7]
[FIREIE, TR & B A LD 7o DI N EE e E R 2 R T L B 2| IR & BEA A S W72 3 ot ik
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T NVOYEREMHIEZRE LT, FEEFEME LT, VRIZBWTAY D L A DR EFER ST, &
KEHNZITEREO H 2 Wi %2 BT, 2 o0FERIE, VR M LS8 T, W04 A—U%E207T< L
EREORN A L— 20 % BUERTEREBEPS TO a2 M2 RESE 572 L, BEEICERT 278 Th 5,
2.32. FEHE 7Y UIZHITBMKIERZIEHEZOERA] (2010 )

THA DY I NWTIEOT A 7 4 7 23, TRIRERET 2 AT AT LB ENL TV D,
A Tl LRIR R L XT X Y v 7 &FE RV, 77 8L L OT AT 4 THLEITI,

2.33. 1BEMRTF - /NEENTF - FIWEH Q011 £3 A) MNEEAR—ILBEREADREDBEZRANIZLETY
A UXBEHEDEE]

FfEIE, A3 M LOFHROOH DA — N OT A a2 & LT, BT — % 25 ENT — 2 12
ZCRENT B B bR 1 O FIHE OBPETEE R —L O EOMAMREE L T A 0hE2EE IED
Too ZHUZE ST, FIHBEOBMEICE S TP A — V2T A T HZ LICHFETEDH L L,

2.34. HIEBEA - EIERH - =MFRQNFTH) ZEOBEHMEZEELL-77 DMHRREIZLD
(=R

ERFENNEIIFEEIC Lo THROEZRA LIZ WA, o= S—H LT WA OB S F L ERET D
& VRASROAIBV AN RO ETITITRESNTLE 9, ZAUTERLO ECIIRE L7225, AR T,
RN OE DR TE R WVELAZ BT 2R B, 0k L S EebR W R KIBOFIFEEZ HIF L T,
7 7 VA KT ROV W TCERIL L, B3Ry — LV aBR LT,

2.35. EH—%F - BHILZ - RARETF - MFEEZ (2013 F) [ IEZFZMOBERREFEZERALETYA
URBVAT LR

2007 4E B LHINZENT, BB Ed o7z, [FfEE, o LE2EICEAT 5 Al OG0 9 B,
ROUABRMETHL LEZ D,

TEDOYTNIRT 7 AT ¥/ \—F ¥ L7 TEMO BEIZAEY DT TGO A A—V 5 RHZENTED
VAT LT, TWA T 7 EML FRABRT S &R, UGS L SCENR DA A -V TE D
A a=—va Y, MGUTANRNO T3S T, SIRE - i - 1L HERE - JUABETHR
LCWD, KR R T 7 ATF v Z A0 DT CTETBIET 52 LI L0 | #8) EBERE ALV A A CTRUET
HHDOEBPETE, BEENE TS, VREZHWET LY T —2 a0 TlE, TESH TRLARRY A
TLD—DLRDHTHAD,

2.36. THE NEXT REMBRANDT 7B x4 + (2016 &)

FRNRLT —7 4 A2 b ORFEREN Ko TR S D AREU R, B Tl A 2 W I D I 72 2 b D & L THE &
LT, L7 VAT 47 ALIZEE OB E TR ATHD, REQRBIN, T4 —TFF7—=
7R GAN Z VNV TEE LI BZEOIEER A S 2O 72 ALIZ K D42 ETh 5,

F T U HICAYUM A 1E < 7 e — SV eREES ING 2V —TRHE L, v~ A 7ua Y7k wU ) vYond
AEAME, LT T2 honA AEWHE (LT T NOFERTE) . 77 NIRRFRENH LT, N
0y ZAREORENZEEL 77 NOERE 2 Ea—X—TCHBLT 572 =2 b [The Next
Rembrandt] (2K 51FEdm%z. 2016 FFIZAB L7z,

VYT TV e Tr e AR, 1T AT XA B RETDWE T, HEREE L EIEL, LT
TV RORERDO LA T T b - AS30WEIT U, BOREDOB Y ERCREOMMN)LEH LIZE S0 E
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AT DR BLE T A LIS b 72 & LR OB

T, FFCT—2{b L, AL [Z¥E &, 2L TLr 75y Mo HEGmEICHEET 2 034 % m - P4ED
HABHETHLNE, BUEEE TWAHFEOAANBELET LV E LT, T—F &M i, T5& Al
IZE>T, LTI hOERIC X DHHEN 3D 7Y ¥ —CH S, ZHUTHRRERROILEE TH
HHRAXTAFT L AEEI VAT A ET 4« T2 AT 423V T20O0EEZE LT,

KRB RDZEDTERY, UL R1ET—T 4 A FOF LWERZAIT 2, £ L TEiUT, HEL
DO L~V EBZTWDENI, b LL T T2 RBRBIRIZEZ TV, ZOETADRIZIZDOL I
HEDINTITTTE, BT 5D TH S,

2.31 KBREQ2017TE2 B) 754V BE] ITE DV ER MR Y —ILORK]

HHHERED Y 2 I b—3 3 UE, ZRE TREIDTE T LTBATOILD T2, #diT o o & FEDS [FIRF
IZIETEXR, 22T REFDRZT 4 LI b—3 g U &0 R GE Y — L 2 RS EE TR
L7,

2.38. Vincent (2017 %9 A)

2017 FIZiE. 7 AV A O-EK X — % —NVIDIA Corporation & HiLa%E+E L OBI% 4L Cambridge
Consultants (%, AIOHW=A 7 v TF 2T vR, B X €O BB EZ AT A —T TF—=>
J_Re—= 2D AT I [Vincent| % Bi% L7z, NVIDIADGX-1 %ffi - C, BetIER+ v 7 —2 (GANs)

K&%Oﬁ@»*yﬁyxﬁﬁ%ﬁﬁif®%ﬁ®ﬂyF?X% B, Bk A S ST, 2{8D/ T R
— X —DOF#EDOH ., Vincent |TiaW CEE LS ZFEGK L. Rk A Al o CHERIIGm A BT A Z LT

X2, LWV D, ZHUIADEEIR A o F AR T, BREEZED e CTHEERREICART S L
MTED,
2.39. WEKFE - BLEHZERT - TIEKICKDARE Al O FLRFHE (2019 %3 A)

HORRS: AEPEBARAIZERT (LUT RUKR IIS) | BMEHEFERT ST eest aprstt o 2 — (BUF, BAJF AIP) |
HIHRRT: —a—nA 07 ) Vo AEBEHME U, K IRCN) &, 77 vy ar 70 REm#E
T, Al Ik AR EBRETFA F—PER L RLAZEWELT-, 77 vyar 70 R [mvw—=x
(EMARIE) | %A F— « Z~HKDOT A 4500 5% Al N85, £ 2hbo~EROMAE %
FFolct A A=V 77 4w 7 T WA % ALBVER L, T2, e =~ BARRADEERED KA
\ZHNITT TN s e Y e FThot, HkEN -7 KL AL Amazon Fashion Week TOKYO @
Tryvvaryia—TEEINZ, Tryvivaria—lIvrARY U ALRIBO 20194 3 H 20 BIZ T
Nice v Ry AF TAREGE (HD & A LFERE (AD OSSR ELHT =2 —n A 7 U V= A (ND)
HmEHEOFRENE . 77 v a B AL ZEOFNK) L, ARIEEE E N THREOM AR EA T =
2—0A T )V AR &S F LIRS B O FREMEIC DWW T BT 7 7 v v a VY EIBE L TE
&L, BRKRY AFERANZEATIC TR S 7z, $£72, 20194 11 H 25 BT B L 2 E Ry
7] Th RL AL g —2BEST-,

TuVxl FeAS— FSEEOEFHEFEKEIS - IRCN ORI —EE W), A X E2—TlE, #BEY
1% 2009 FERKBHTZ 0, =VEANSITRRH 7= Z LB S, TESBE, AlGEMER En3 b b5y
T, CIETAIDNEDRONE R THRIEZNoTE NI ORSRIOTe Y27 FORKNTLHY £, £
INSTZERTIE, DV LI ES Vo BWET ] Lo, TAI ER LT YA o D7R7NTIE, 100 4L
1S HNZTEHAKIABLTSL DT EHH0NDEDONRH 7% 5 T, 2 HWVOEIE T2 T
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A UBEENDLDTHIUL, Al ZiERT HMMEITH22H 0 & 5 T, ) Lilk~7z,

The Next Rembrandt K> Vincent |3 2 RICOFmARE TiEfE L Tz, 2O By =7 MIFLREN
INRERE LTS, Al & H Lz RUADINRA A =TT, HEIZIET A F—ARANZL -
TVBIEORLRL LTELND X OITINLSNTz, BFOA & Ea—IlE TBW=DIZ7 A F— 0Dk
7o AL DB HTL 2DIE " RITOEETT, TE ZIKITD KL AT HD1E, L L& 2 TE R0,
FZDIZVIATAET AIZONWT, P77y a T AT =33 IWhebH O TR U E L, ST
PA 2 LT RLADRNNTIE, SE RIS EAHTHEEZETF—7I2 LD bH D £ LA, It
DERITT T 7 EICFIR SN B2 DR T, T ad =D TE I ELET 20k kD' AT
HY, FLEELAITIITERNWZIETY, ) &Edbolz,

2.40. AfREBRQ019F6 A) TEXRECANFWRS VR ~FHERZIED ]

[AfEIL, VR Hifio@hma £ & Db DO Th b, 2012 F12RH S 7z Oculus Rift &5 VR #2203 2016
IR SN, ZHUCEEEZ I, FEECH TIEENE TERMTREN 223 Tho72 VR I,
2016 FFadsk & LC, AR TR 72 VR 38Uz &9, 2019 FERTEHIC VR O—F O FIRIE, 3l
HToh b, BMOBAEE - ElOBEHHETZ T T <, 2018 FITIFNERFO T +/v~— N T, (B
BICHEAL, £723D 7 —XOIEMm T, BEETITE ICHBHEETIEI3ID £ V7 — ¥ ZHiH k-
THRT, BRBYWEDO TRZFEM L THD &I,

2.41. KkHEE - KAMEL - 5RO YF (2020 F£2 ) T£ DO YRBTDO AL - [ T hintifinERAORA
1

FfElx, FEMPESE - 770 MERICBITS AL OEAIZOWT, #BLLIZMXTH D, WL O0ilE 241
THEY, 72 & 2 ITEGEERITIE, FFEOMREZRIH L2 Y | BEEFTRRICE LT TS, HRTIE. SOk
11 Cd 2 WHE A IFERNC B 2 IS4 ORIERVRHEA 70 E 2R L. MPBIBARICRNL TR, =T U 7L
R e AT H~T 4 7 ATMEFOIGER - BEESRMED O RSLITERE - FREOF M2 & % mkEE O T % FTEEIC
L7z, T3 Tl 2 2 MBEEM R 82T T D R EXNGE D025 Y — /LD T, AR 03
AV E—T oA ATIEHDLHLDOD, —DDT 7V r— 3 U CTEX LR E LIl 26T T D, #BAE
DOMFECH T & RGO TR OEE 2385 L, @Yo CRIEMRIZ Y725 Z &N TE LD T, #HH
IZBIT DBUIGRER I EBIINC E DA D Z ENTEDH LV D,

2.42. Al E{B (2020 £)

Vincent ® & 0 Hir72411%, Google Play TF#ICHIH CZ 2 EVER S GE AT 7Y TALE{H] ThAH
9o 2020 4F 3 HIZMEABHFERE D S & KAIERITARAmAE CHHFE L, F&R L7z, AL BRI, HEBREZSS XD
Al BEFREOHREN RIS ToE A NT 7V T, BHFEEEZ KT v 7' u— R4 57205 T, PR HE &R % (F
RTE D, Ry 77— MaE, a7 & 50 FHLL Eofam 7 4 v 2 — CEHEGHEANN T TE, 25T 1000
TAPMER LTz &9 BRI 228 B3 AT RE CREBPEANM I RIS b b b THEE B 23 e < FRtE T &
FETE O RE L MES 7217 UT Photoshop (2 X AN TSR] & BT MLEN R Zpo T E WS RSN S
%o BZFEOND D ITHMALAN TRz i<, AMOIEEPIRICEZ D2 DO TH S,

2.43. |LUAES - KEFEARER (2020 4£4 A) Deep Learning # AL =TH 41 > Al DER EHEE #dEA &
BEYSOERERETRRIC]
[FfE Tk, FiiT —% OFEE b OlZ BT 25 (/4 Al &, BT — X ITFHEZ POV b, FFR
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AUBFGER BT A L YIS b 12 6 L RO it

kA L OO bRlOmE A AT 5 R Al) Z#{EL7z, Z#iZidk DCGAN (Deep Convolutional
Generative Adversarial Networks, GAN (2%} L TEAIAA=2—F /L%y U —Z(CNN)Z#EH L, 7>
Xy MU =7 2R LIeFE) 28 Lc, T35 RELA 2 D2l > TEN LN ORI Z Ml 2 5
A AL B A Eo 7o, IRICERIREEY) SHA > T, ZNENOREAARA Lo Bl diEy o
kG EEo Tz, ZOFENRL, BWER LV @EICRD b LN D,

3. BhYIC

BEEDOT A VHICHEIT D AL TEHOME, ROBIEEOHTH FLEMRIERERE LR L L Al
DIFFRIZ DN THRER L CRADTH L7z 43 ROFRSL « BRI OW TR L7, FRERA 5, BAFE OB
RFATE VST b DT, ARIOBH CIERWEE 2o, BEROT A mICEIT 5 Al A 1990
FERWBDNDIGE > TV E B X DL, ZORMIMIOFR L 1991 FFIC LT Z L3 TE Tz, Z0RIFTRE
L OEHLTRESN TV,

1E E 70 < )| R RERIRRT OO SR B ARk & U 72F5E 7 v — 7 3 kiE L CHIFSE L | i S SECRET L2 %6
FT5, MEBEREEORSUE 1999 FICBMA S H, 2007 FEiCiKb o7, 9 RNk LT-fECTh -7z, 2D
REIZ—HOMFE THE LTSI Z N2l BEROBENIEZ T\WD, LML, ZhaERiNiX, iEET
PA HETO AU S, D LT ORN L ETREINTND,

BIFE DS « & AT AR TH T 7oL, I (2021) CTili~7z, BUEIXE SIZ7 = — AW b o
THGARDS L VL TWD, 5%IF, BOmVWVAERIZHD O K TIERWES 9 Dy,

& 1991 F£~2020 FIZH T HREET A U 2FICEHT 5 AL FRRX —&

- B4 =L =)
LR I=DE NS *
RET=4-WETE - IUARBT (199 1)MRETEICH
1991 (12751 UXIBEVATLOBF T AR IS 27 &4 1

AEIBRARITFE,348-349.
JEDER(1996) Bk ET T H A VICH TR ERFE R B E 1B
1996 BETI . THAVBREBROETUVIGIITHIVZE | 1
ME 42&5 BIBARTHAUER17-26
BJIIRE-EhshE-ROF 2 - RAKET(1997 &£ 3
AR T IA VKBV AT LOEITEFIE
MEBEEFR 1997 FRERSKRSFERUEF
EREIEFE 34T
HRE®-#ILUFNH - SEith e X - EBH(1997 £ 1 2
AVTHEAE 7 TUZ LICE I E B EREERTT IV
1997 BEIEICHTRT YA UXIE VAT LICEET 3£/
2?%’%(1)1??"*3‘"4 VR 44 & A B BERTH U
=,77-86

1997

HHAE-EEER S —k-SEEE = (1998)
TWWW IRIE(CH (T2 T U1 VERT —3X—2
1998 | YATLOERE INMERLEBZESHTHRE DI 1
—TOI 7Ry FI—DH—ER)1998-8 B JiERAL
IR 177-182,

EiREE - EIBAX -G - LEMEE (1999)
(Bt EEB LT IUEHIEZILEYT—Yay :
VAT LAMRIVFATAPBIEE LT - Y3y

TEHE 1999-18 B JIHIRAIEF 5 49-54,

1999
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2001

NG E] - FRIR (2001 4F 5 B M RITE A
WVELBIRRT M VX R VAT LITERE R
5 CJ.933-939

2001

=)IBAX -+ HE- M) EEF- 5B EZ(2001
F10 AMGHIETLEYTA—VaveBRIEiEED
BEEED AT TRV TF AT AP BIEE D ERALIE)—
DYayTERsCER 200113 EIRALEES 4, 43-48

2002

HZHEE-Z)IBAX-SHZEZ(2002 5 2 A)IJGN
EFIALE VR FURIUEH T = VA7 L MERL
IBSSeEE 43 4% 2 SEHRNIESF L 633
646

2002

=B K - ) || SSAEF - A E S - SR A E (2002
F 6 ANMRERREMTICEIEMIZNE
AORMERALE R MG AICET S ERINMER
WP SRR EVINTATA7BIEE S RILE
2002 % 54 5]91-96

2002

=IBAK-AEE - EEF-HRENR- LA
£#(2002 F£ 10 )Mo T =D FADREIEIER
MIBFATIGAICEAT 2B R INRIVTFAT17EIEE
SDEILIED D3y TR E 2002-151FHRNE
241520

2002

FETE-KEE— - MO EBE - 5528 = (2002 £ 11
B) IO CE T E£TYM UXIEICET
ST ITBAREMFRE 12 BRI HE- VAT
BB R RS BRI E]87-90

2003

=JIIBAK -+ AE-5:MEZ 2003 & 2 B.NshHt
IZTLEYT—Yav AT LICBITEDCMLOIR
EIIAERE VT ATATRIEES ERNIE
2003-18/lIEERANIEF =, 71-76.

2003

AHEZT-EEZEZ-E)IBAX-2HE2003 £ 3
AP Tq%E LSRN —FYIUEHIE VAT
LAMERAMIBZ S 65 REERSEERE]
[EERALEEF 4, 125-126.

2003

FHE-ARET-Z)IBEX-EHZEZ.2003 £
12 AMEHI=ATIID roYBrsFMEE AN
ERMRFEERIIVIVTFATATEEE S ELIE)—
D3y TR E 2003-19/iERALIEF = 145—
150.

2003

=JIBAK-#HE-SEMAZHZ. 2003 F 12 A.
IDCML 2RV G T = MRRICOVTOEL]
[RIVFATATBIEERRNED—H a3y /X E
2003-19//{EERULIEF< 161-166.

2004

FJIBAR-FZHE-SEMAZEZ (2004 £2 A)ITY
UG I EILEYT— YAy VAT LOHDOR:

TEIEERAMIEE NMERVBLRHRGE F45 5
2 SEHRNIEF S 526-539.

2004

AHET-ZHE-T)IBAX-5LHE£ (2004 F£
3 B)ICAVE VAT LEFIALEN—FvIUeHT
EVATLINMERVIBZRE 66 AIEERREE
X EERNIES %, 133-134

2004

[REF|E (2004 £ 5 B) [EH|ICE KBS ESN R
WTFTAUZIBYAT L2004 EEANTHEERS
EX&HXE](yay 1E3-02),1-2.

2004

EREIT-E)IBAKX-LeEZEZ (2004a) S 1E%E
EZEUVEN-TFYIUEGHIE= VAT LITAEREY
IWTFATFATPRIEEDFILIE 2004-611FERNLIES
£ 77-82.
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AUBFGER BT A L YIS b 12 6 L RO it

2004

EHREIT-E)IBAKX-LHZHZ(2004b) UGN I %
AWV N—FrIUEH I E VAT LOIRE ITHHFER
EDIN—To17EeRY I—DH—ER 2004-94)l1%
RANIEFP 27-32.

2004

ERET-B)IAKX-HHE - EHAZEE (2004 F
12 B) IR Ry D=0 EICHI13 AR EEE
BULBESRME IR VAT LITRIVFATA7
BIEEHENIE)—D Y3y T3 EE 2004-15]1F
RANIEF S 137-142.

2004

F/IAK-GRET-ZHE-SEEZHZ (2004 &£
12 B) et L5 E5E DCML (CHITBH T4
HMZRILICEAT AUV FATA PBIEE S B
%O—Dva\ﬁéﬁxi 2004-15iE$RANIESE

£ 125-130.

2005

AHBT-B)IBHX-%HZHZ (2005 £ 6 A) 6
ERGEIEE B RE LT Japan Gigabit Network 2 E
CBIIBN—FYIUGHIE VAT LIRS
fi?ii‘? TBIEEDEIALIE 2005-58 ] 1EERALIES
=,105-110.

2005

THES-IUASE- B —R (2005 F 8 ) I%5E
BRI EICEITNUILTHA O ZIEICHIT3T
I0IVTFEEKIMERE M LA—X 4 &#],173-
176.

2006

SR ¥ - = H—3k (2006) [ B IEHFOTHDT
HAUZEY-ILDIRE 12006 F£E AN THEERES
2ERESHXEN(EYYay 1D2-2) 1-2.

2007

FEZ-LEAEZ (2007 £ 6 A)MEHTAAT LA
BREICHIBN—TFrIUei T = VAT LORE]
THARRETIVTFATATRIEESEILIEE 2007
58 [{EERALIES 2 91-96.

2007

W - ERANZ - = KAE(2007 5 6 A)IxtEEE
BEAT7IVTUALERWNVET A UZIE VAT LICBIT
31— OREITIFHROMEEFI A IM2007 FEEAN T
BEEEEEXRESHXEI(TYIay 3B6-1),1-2.

2007

WOEF(2007 £ 7 B)IENEERR IAY bE AL
T AT HIBE L 22 # 4 21,461-466

2007

Rk - EAEES - RS- 2 AEIR (2007 £
8 A)IEROBEMMTET Y1 VRIS 6 BfER
MERI4—5L —REERXEIFT(EFHER
BIEFR-FERLEFR)EEERE R 269-270.

2009

EESE-EHEEH (2009 F)I3 RTRET—4IC
BT BB A RETIREEBROEEERAODHT
[ARIFERAT A 72 TERE 33 % 20 5],5-8.

2010

HEHE TV IR IRER RS EZ0E
Ej(zow)ﬁ"*ﬂ VMR 57 & 2 BEIRARTHIUR
£ 75-82

2011

BERT NERST -BILER(011 23 AN %

ER— UK ADBIOBIR A LETF (VX

ORIV # 53 51 % 0 SIA%TY
%18

2011

HIBAA - EIEE s - =F5582011 £ 7 B =7&
NEEFHEEEEUEI7 I BICLZEER
2 T AOANEE2REmER]518-526

2013

EH—R-EHLE - RARERT-NHEE

Qo1 TEFEMOBERKRRFEEEALLTY
1VXERI AT LORFI[EFEREEFRRN
#D Vol.J96-D No.10J

KBEREQOIDITTHA Y BENE I FERLED

2017 TR IRV ILORFE I B AR EE LB MTHRE
&5 23 % 53 51,309-312
AREBR2019)EEEANLEFRS VR ~RIHE

2019 REEITBARN—FrI7)T1%5i5 24 52

£1,7-8
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K AE- BB #HARDDF(2020 £ 2 ANIEDTFK
2020 DIRIZTO Al-ITSCimiR AT E RO RATHR TRz T
32 % 3 BITSAF VIR I IS5, 78-82
LLETES - KEFHIAKER (2020 2 4 A)Deep 2
2020 Learning ZFALVET YA Al OIERLERREE i
BEYBSOEGRERENRICITEAREESRE
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ODOWTHERHBEASHT NS 2 00EENMETITHERFEZAELAH T ZLEZRELTWD,
ROE XMt (=%Me& - FEITBHNAEGE) & AFELE (= AMFFH - FEIETHIL
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2017 2018 Al A L 2019 A HA tE
U S 7= 4R -73,705 97,208 | -131.9% -10,020 -10.3%
FEEFHPAGE 8,612,342 | 8,674,819 100.7% | 8,890,828 102.5%
EAREHE AR

36,284 92,820 255.8% 97,107 104.6%
E#
& 55,347,368 | 55,383,653 100.1% | 55,476,473 100.2%
&E 58,719,785 59,125,411 100.7% | 59,199,428 100.1%
EXEHAR 79,659 198,951 249.8% 858,270 431.4%
SN = 6,942,976 | 7,020,113 101.1% | 6,948,597 99.0%
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HET) #AFAL KRB RIS S EE K
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M#& 2 MWMAFSLKRFSHTER (KRS HT)

2017 2018 2019
MEEARE (%) - 100.7% | 100.2%
ROE (%) 0.07% | 0.17% | 0.18%
BENEZE (%) -0.86% | 1.12% | -0.11%
BEe&EALE (%) 94.26% | 93.67% | 93.71%
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(%) 29.87% | 30.68% | 29.66%
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AT D72 ERETFECHER, NEOKEIZIRVMA TS, L, HBEIERER2 05
HbDOTHY, HEPEHET2AMOEL L VO REOMPITE S T,

(2) RZEHBLEE
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CHIRBIC Lo TR T oEbINED | EHENIL LS THTORENRZY 7556 bRT A O L
77
RPN S AFERRIICFIE LG > TR T2 X I@Ex g T<nE LR, B3
L. RO H-TH, 20b ) HFRbenibRohE Lz,

b, (B2 oh, FHL W OIFREMOAH b2t b, £, [THF
VAR y henW) Z LT, Bl ZATORIGERPEL bR WISRE T2 b Hh b L
TOLS RERLH T,
cARYBDOZEEND EDFEHRANERR, MR EORARNZHITZER Yy RBRRVOIZ, &EN
FLEEN, 7T THRDNFHESAORREREE EfEETINE L,

Fitomy , B T<IUE, AIBEWE WG, BENDS LWVW) ZERERMINT,

Bbviz

HEEENA TFEOW 125 T, MEsDE A E TIC—4F, 55 2RO H iR iR 12 h)
T COEROERTE, TIUTHE I BRED RE LR EEx 2B A E1T-7-, £7-. BEIC ICTHE A%
HEDHTWDMEH~DRFRA T4 TOFBRHES, WHEZ L 2B LT ICT 2D 5 ETOREE A
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HHERTE T,

ZORTEZICENZH CTHBOBEEZWMICL T, PO L) IR E2EATHZ L Tk T
LD, FTEDZ ENEBREE LT EOREDEBRBMN I CE 200 % BRIITHRET L.
s DREZITo T2,

AV B a—%lL TRV OMEEZRF Lz, B —oFh — X a2 — L THEOFHAE B FE
REICREIE T 3556 OESENBAL OFHT 7 O L S ZHa 3 2B /72 £, BUR ORI o AT 0 O R
SBPREIC IR o7, A%, ICT BB CTIEH TX MR NRIBE SNz LWV 2 D,

— 5 T ICT 2N A S N7 DFRFIR SN HFREZR OO0, ZAUTEBENR AT - AMAEORETH
b5 EBblc, TOHTICTIC K 2EBNFGER & FEMROEENHEETH D &b,

Flo, AvHAraly bR e i2onTid, hfAEOMEN SN EREHGD 2 &
MHKTZ, FTH, HE VI X TROGH, MOFHF OT % R CREICHNLEG S Lo
ol W) JITER SN D, EEZE L CEELZFETOTERIREFLHEZDOALTIEIH LB D
DFHHDOTEZLOFIZXH LTI E—RENE L Enginotc, L, BEIZE - TTES
Lo, FEHL O OIFARLH--Z L Bbhd, £72, F—A0OHICid, ¥ BEIVEFER
DFEFP/RBIC L > TREONZB I T ZENHRD KO I olcr — A b Ao Z &0 b, Hia e
=AW LT, A%O S LR RGENME L Bz,

RO Z b LT, WAEEEIZ AT T, ICT, M Ay NOBFEADLRIZBE L ToWfE%
O TWVETZ0N,
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AR 7 L R R 7 DR BAEH

Interaction of the muscle pump and the breathing pump

T Y HUEET2 B HmEY IR LY
U SRR R SRR R BT A R B SR v R
2 R EA T R R
8 SRR SRR B R BT S S i
O SR AP R SR B R AT S Bl P M A

HE

[H8Y] AR CIE, @m0 2 BML TORER AR o 7 EH & iR o 7 ER O EAERIC
OWTHRFT L2, [8] 8T, Wit 8 4 Thodz. [HIE] N FERICRIT 6 &%,
ERBEONEITIE, 71 VAT7r—Lab-1M (7702 - =F 7 4 v 7#H) %, §Hlk==—RIEIC
%, TYUXVEBEEZRELE Preirvus (AN AT ¢ 2 l) 2 W THIE L7z, DTRER] RBREHIRFE4) 10
FOdE OB TIE, 28l & bl U CERMER (p=0.017), /& BIENEIEED) (p=0.017), MK & ¢S
JEJEES) (p=0.05) THEZHM L. [l 4El, HEML TORE & MEC BT 2/RR 7,
W7, WERR T LR T OR TERZRIZ LV, REREEIRO ) f s g, e i3gim LR
PIVERI D HERR T E LD, FREIRS O ERB RO Z(LITERD o T
X —U— R FRST, R, & a—, fEE &Rt

[. [ZLOIZ

NIRIZIE, TEBRAIEIEAE & L CODIBRIC KR FERR S D, E7z, DI K2R 7 & dubiklikE

(central venous pressure) ([ZEZH 2 56 DL LT, iRy T EMRR THBH 5.

A VL, B RS OWHMEIZ LV FRIRDS R SV IRR R E A I S 52080 H 5 L s ShTwn
2D, FKIES DIFHAR L FICHONT, EHESIKEER 4175 &, #EihH o0 (Heart Rate:HR), —[a]
i E(Stroke Volume:SV), O E(Cardiac Output:CO)72S, ZEiHs & thlik U CHEMLIZmEZ R L,
MATENRBIZR B A 52 2 LIl _XTW\W 5. —J7, PR ERIE, WesiRe, BRRRIESIE T L, MafER A
F2fE, MEWENDGIEIZ2 D 2 & THETNOFRIRD L, EEEIRE. E5-U, EE O e~k
MAZEEIMSE L. PSRRI, MENSBE, BEENREICZ2RD 2 LT, DlE S O MmEEkE o
O, T B IEER A~ OFIREFIE K2 Z 5 13,

AR 7 LR AR T OERNE, FIRGRICEE LA ORE N L TELRICEET L7120, HLREN
L7 R D AT = X 5O, THREIREEOIERICHANTH 2 /RN H 5. TIEEIRES Tk
TRESE IR MARIE 72 & O FIEEIREEIL, ml L2 WRETH S.

Z ZCARWIGE T, T EE I T D EEML TOMER AR > T VER &R v THER L O R > 70
FHEAEMZ, =2 —I2 X2 RMEEOZ( & —EHEHES O ER EomATEIRE D2k & DB
RICOVWTHEAT D2 L2 B ET 5. WlRME T2 —I2LD, BARCTER LR TEH, &6
(ZF AR > T L WP R T ORI AR AR OFARILAE = = —FREEOLAEB I LN R Y, BT 2B A D
AIREMEDN RN D EHERI S LS.
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iR 7 L WP 7 DR (R

Interaction of the muscle pump and the breathing pump

o. x5

RGUE, BEE S rE 8 4 CEYAEN 76.114.7 1%, FHHE 155.5£0.0m, F¥IRE 48.9+7.8kg,
BMI20.2+2.6kg/m2) Toh V), MERER, fEER4REEI L OW FOBEBARHEROBED I WH & L.
¥, AW, SULFRERFOMIE B2 OER A 7 GREE 5 2020-0016). T X TOXREFITIT,
FRANCAWZEO HiY & HiEEZ LEB LI OHNBETHZICEHRAL, SIoFREZS-.

m. J5ik

WERALIE, Xy R ETO®EMLE Lz,

MAEFEEOFHANZIE, IEERERIE S AT 5 77 > K LDN (A7 ¢ 48 %, fEEREIRED
BIEICIE, 744 7a—Lab-1% (752 % -« =FF ¢ v 748) %, &Ik a—REICE, FUF
JVEBE B2 WL Preirus (HNL AT ¢ 248 2 (K 1).

HEZ 7 b a—E, LZRFESEML 1500, HEMRE, 251 oL Lo, HEMRBIIERAR - 71 &
L CERMER A 5 [\, iAo 7R & L C AR C oo )2 BIE I ®) 5 (7], PR 7 LR 7o
FREAEH & U CERMENL & A5 {02 B E S m B 4 [FIRF 1T 6 [B19E0E L 7=, S E 7 & LI T o 7.

HEEB X, ZERebifdk 1 o0 F COFEREBEREED HR, SV, CO, K& #EHi(Systemic
Vascular Resistance : SVR) & U7z, &7, ks & JIE G O KEREHR, FAREARO M8 Wi fE(Cross
sectional area : CSA), “F-¥IM it (mean Velocity : Vm), LA & (SVm: L4 Wi FE X -84 i i 8 FE)
ZHIE L., SSICiEERZNE L.

WERHENTIZ, Z2FRir & BV T O REH A OFEEMEO ERIZ,  Wilcoxon DNEMFIE 21T >72. A
FKMET 5% & L, MHTO= DY 7 b v = 71213 SPSS ver.26.0 J for Windows(#1:84) - ] L 7-.

P77 LN J+4Y270- BERDYEE Preirus

1. AR
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ABEBERME T I — TREIRMETI—

2. 1T = —0FHH

IV. g

1 ICEER IR IC X D IMEFERZ R T, £ 2/ICHRAR S 7ER E R 7ERIC L 2%
AR X OPEBRBIEIEIE O 2 L (KEEEFIR) Z2/R9°. 2 3PN 7ER LR 71ERIC X 5
R L OB REEIR I O L (T REFIR) 27,

FEAEMG & AR O e TIE, A ER 10 U EE Wb ON 84T 240 - (E1).

#F 1. EEl & INEEIREC & 2 i 4 n
N=

FEiR NEFH R FwE &

1 74 72 -2

2 78 79 1

3 72 87 15

4 74 76 2

5 79 81 2

6 70 69 -1

7 85 99 14

8 77 76 -1
1508 76.1 79.9 3.8
SD 4.7 9.5 6.8

RBEFFARWTEFE DAL T, 2y & bl U TR & 2 BIE R EE) (p=0.012) T, PASIK/E
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Wi 7 PR 7 DA

Interaction of the muscle pump and the breathing pump

VEE) & B U CEEME, (p=0.05) THEITHIM U7z, KRERFRIRTEL) M7 028 Tk, 22 s
L CIREME (p=0.017), EBEIEEEE) (p=0.017), MK & EEEKTRED (p=0.05) THEIC
Lz,

K 2. WK ZER L R o RIS X 5 B RIS KL O EREN RBFRAE D& k. ORBREHIR)

N=8
o
ABERRHR VS.REE  EPRSELIE
oo 0.3+0.2
o, IR 0.4+0.4 0.205
rEr#Lom’] EXE 0.3+0.4 0.623 0.05
Lt WL 0.4+0.3 0.012
RIS 138+73
TR TR 18.7+8.4 0.017
lem/s] EEE 20.2+14.2 0.017 0.326
EERESE  25.2+114 0.05
e 70+12.0
BB L/ RIEIR 12.9+25.1 0.012
ESE 9.9+15.8 0.161 0.611
R ESE 157234 0.025
RIS 86.6+18.8
SVimL] IR 82.3+18.4 0.123
ESE 86.6+18.9 0.401 0.401
EERESE  84.9+16.9 0.069
REHF 63.0+6.7
HRLbpm] FIER 63.4+9.9 0.123
ESE 65.5+10.5 0.025 0.017
FRESE  65.4+10.1 0.025
RIS 54+11
Coll/min] FIER 5.2+1.3 0.401
ESE 5.6+1.4 0.069 0.05
EER - EYE 5.5+1.2 0.575
RIS 1446.1286.4
SVR NI 1535.7+3459  0.161
[Dyn.s/cm2] ESE 1398.4+2843  0.069 0.017
FPREYE  14216+2538 0575
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RIBEE R LT B DAL TlX, 2R & bl U CERFE (p=0.012) , TRIE & f& B iEH) (p=0.025)
THEIZHM U, ERBEIREOFE RIS T 5 — A DO ZE T, & & g U TR (p=0.012)
THEIE T Lz, DABOZEL T, TR & bk U C 2 B EB) (p=0.05) THEICHEM L.
DR EOZLTIE, TRFE & ik U C 2 BRI IES) (p=0.036) THEIZHM L=, KA EHHt
DEAETIE, ZEERRE & Ll U TR (p=0.036) THBEIZHM LIz, £72, TR & ik L C e BIfFiE
JiiE®) (p=0.036) THEIZMKT L (& 2).

# 3. PR TR & AR > RN K % EFEIR R L OMERBIBIEE O Z(E (T REHR)

N=8
AR i
vs.REElF  FEFRvSEFTE
REIF 0.7+0.3
. , gl 0.7+05 1
A cm’] EXE 0.5£0.3 0.123 0.326
EER+EEE 0.9+0.6 0.161
RERIF 26.0+12.0
FIgimE RAEIR 25.6+15.3 0.889
[cm/s] EERE 27.5+13.3 0.917 0.735
EER -+ EEE 27.5+12.4 1
REHRF 39.4+19.2
miiE EREIR 42.0+24.5 0.575
[mL/s] EYE 29.2+23.6 0.093 0.141
FEER+EEE 48.7+32.5 0.528
REHRF 85.0+£20.9
SVImL] EREIR 82.2+18.2 0.012
EERE 83.7+22.1 0.674 0.123
FEER+EYE 82.2+19.7 0.208
REHRF 59.4+7.2
HRIbpm] EREIR 59.9+9.2 0.401
EEE 63.8£10.2 0.093 0.05
ENER -+ EE R 62.3+9.3 0.123
REHEF 5.0£1.3
COll/min] EREIR 49+1.2 0.069
EXE 5.3t1.5 0.575 0.036
ERR -+ EE 5.1t1.3 0.036
AR 1578.5+333.8
SVR el g 1632.4+335.3 0.036
[Dyn.s/cm?] EXE 1508.7 =324.0 0.327 0.036
FERR+ESE  1562.0+312.4 0.674
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FiR 7 L WP 7 DR AR

Interaction of the muscle pump and the breathing pump

TREIRD ME = 2 —ORER R TIE, ARERZITEO Loz, fREREMEORERIZE T 5.0
O T, LRk & bl U CR PR EE) (p=0.025), TRFFK & 2 BRI ES) (p=0.025)
THEIZHEM Uz, £/, TR & g U CR B ES) (p=0.017) THEWCHEM L7z, OftEo
ZACTIE, R & bl U C R BIENESEER) (p=0.05) THBEIZHEM L2, REMEEIT O T,
VRPN & b U C R B ER) (p=0.017) THRICIKF LR (£ 3).

V. B

Alal, FEEE & MAEFER O T, EER L EFR 10 sl Lm0 ER, 84 2 4o, TN
B4 IE, FHEE X MAEFERD 10 5L EEWEE, ETEOR Y 2R 9 AT IE RIS 50%FEE O 5 A
MBEZA LTS EHE LTS, SEBINNZEWTERE BT, E4ER L I FEEHS 10 %K
PLE@EhhoTz 240 H1E, AIEEEICRY BHHAREMERH L EE2HND. SEIZIARAOHE
TEHEREDN 2N T 2Bt 1oy, Sk mEind 2RI E 2T 256, 26%REIZME T 520
EAbE G T DHRE OFIEEBIET D2 MENRE ST,

KEEEARDIMAE = 2 —DOFERN G, FEMPEHEE TIX, FERARS T, fiR 7, MR 7 &R
T TENENHEMPB A B, R TERORPZEO bz, EMiiE TIE, RS, MR
TR T, MW IR AR 7 LR T TTEREEMA A LI, R TEROREN
R HNTZ. FOBROIFERBEEDZAIE, PR 7 ORI — R HES B L, KR &S 8
L7z, Zhid, mEBDRHCAE 226 ThHD EB b, BERAG Y 1L, MR &R R EEh RO KR
FROMAE = 2 —OFHAIT, FiA s 7EHIB LOMER & /R o 7 ORFRIRNGRD bl LG L Twn
5. KEEFFIROMAE = 2 —fERI%, BHOOWE LFEROERTH -7

TREIROIME = 2 —OFERTIE, £RCTMERHICBWTHLELIERRO bR -T2, T OEROfEER
BREDEALIX, iR T, MERAR S 7 LR 7 TR L, AU X 2 i o & b
ThidEEZ LN HMS 6 1L, ZEN TR EREO FTREIROZ(IEORFTT, T b OFFIRE T
EARL, @ISO R A R S 2 WER O 5 HIC T KEIRDSH0EE L CRRIM A i85 % &
LTW5. ZOMERBEBOZE(ICIE, BIREZESR 72 EOROMEATINC X2 B AR 1 & 5
LTRBY, KEIRROME b —X 2 bERR & R AFEMFRRICL VTSI SN D E LTINS, o
DREFFNRO ME b —X ZADOFHEDOFER, FTREFIROME = a3 —IZBERE TR oT2 B BND.

AN, AFEME T ORISR T X DR FHERA~OFE, T OMEEAR COMILEE, IUiE
BIE 22 CIC K DR TER ORI EORBIZL Y, TREIRTOR Y TER OIS LGSR B R
DEABHFGLNICL ol BERX D, £, SENTHEBREL D20V RN 5 Y, KRR 25 i i
FEERDLIRY T, £RCINEAOMRENALND 28, FREIRSCH DM TENREC B R 2 Ak LT
HEHPTE D, LL, BIERBLNTWARNZDS| EHE g 280 L, FHAEESORR IR 25T
TLHMEOHMR ELBETHLERDD. Eio, FIRGHIRFOBIROFEICKEZ 52500 LT
R O, EE), BER, B - FUKDSEIROBERERE (ke FHIREED F— %) 22803 d, £H)
PEICEOHIRORBICEE L RIET L LTV, FHOFRBEoR Fof-, EE), iR, A% - HK
R EDWEFMEOHE—ICLBETHLERD .

AlEl, EML CTOREE Sl MEc BT D, KR, RS, FRR S 7 LR 7 OR S T HE
AZhEIZ LY, KEBEFIRO Y mFLERE, mme3misz. UL, FAEIRSCHLEREEDOZ(L
12, TOERMEEIRD bRz,
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REMIRES & A DEIEOBRA DFEIT & D R L OSIREREORRIEL, HLNZSn TG 99,
ik %Hﬁik?jﬁa%ﬂﬁ?@%'é% EE7E, BRO—ENASN TNz, KEEERIRE T REARDBE4R2H
SRR, AR ELELROBEBROIEERBEBOMHDO—BIL 20 5 57245 H% AR LTHIZEL L
TWET7zu.
AMFFENE, 0 2 4R EESCRUEBE R AL FFFEBI A K - TIT o, WFFEO—H# 2 AR ZC TS L7z,

27 3k

D MBS, FRRE - fih o ESIRFOIEER RIENC KT TR v 7 LR AR T O AEAEN. ARE L
22,2016 ; 54(5) : 218-224.

2) FKIEZ, JNIAZE, #h ;R BIEEY EEEN 2 MATENRE & B MR RICE 2 5 B, HIRRIER R,
2017 ; 32(5) : 695-699.

3) MHEPFER : Dl - IREROABLFE. AT 4 DY A U AL U H—F a3 F /b, 2011, ppldl-142.
4) P50 543 IMEEENREE I K 2 f /g s & AETE EE OME. RORET R AR5 E, 2004 ; 3;25-32.
5) RH M, BRIl Ny FETOTRE LD A 7 EMROEEONT. T b &
R—Y R, 1990 ; 22 : 82-87.

6) A, VEAT R - i SZEIRYZe TR EAY T RERIREEMTE A3 L O — B &0 RIZ T 8. IR
EFEmEALEEEE, 2010 ; 19(2) : 285-290.

7) RS, EHOCE  BE T 2 RIS K DM B A B R LT T R R R E O BB (K
115, 1998 ; 47 : 623-628.

8) JRBHRAZE, FHITEZ - . FTREIROERER L ORI RT3 DAL ORE, BE A B,
2015 ; 40(5) : 501-506.

9) HFWLEPE GR) : HA MBS, = PEeT7 Py 30, 2013. Pp248-260.

—187—






RIBRAEE 7 VBV IS 1T D UGRERISIZ AR D WV T b DR

SCRFEBER T PRAEEIRE 5D
S #hse (EfEWRSEH)
HISCE ) (FLRIBFFE)
L PN S S
Al #Mife GERIBFGEE)

[Z49]

HILFRIZB W T, BEITEXOHIERREBRZORIN E W ol @ X 235 ETH.OLHY
miggsTH Y . ETAKROFTEATUICET DR RNOMEREKE bW 2 D, £, HE
TR0 6 O BY)CIRIFARZ HEBR T D 72O DMER N EEICHEL TBY, 20
T b IHE AR T 2 RS X AR R DS &\ 2. 5,

RIEMERGHR . (inflammatory bowel disease ; IBD) 1%, H¥EDOKIENFE L 720, =
NN &Ee L0 RIE L FIFFICHECE OEIEENEEINLS Z 2R HmE SN T
Wb, ZHICEY, RBROWNMAEL 2 2HICEBEEBLT T EnNBLLND,
IBD DOJFKRIIAHTH YD | ERIT TR, MR E0nH Y | ERPIEITT 5 & K
DANZIR D A[REMEN ERT D Z 3 mbn TV 5, BERIERBEATH S IBD OILE
DIGHET, ALFRBINBEE SN TV DEN, SLITRERIETH 5720, RIKNOME
W & AR RIE DMLV E N TV D,

AMFZETIL, IBD OFEMREREZ L2 RT3 5720 EBE & 1 CTHEERINE 2
1ToTe, BWZIZ, UA AZ—%MMET v b 8 Hiinz Hvz, 7> MEAKIL 5 HREH)
WA B0 PO e N THIME L, £, EBRZ B LT, AFEICERT 28 EERIL,
R FPERFERIHDMEEELZBSOAKE LG TER L., EHERFIERBEIC
HBoTEIHE L, &FFERIWERLEESORHELG THEM Lo, RIEFHEWE L LTI,
M =braX_XBU 2R CEE (TNBS) 32 vz, RIELEIX, Y 70T Uk
T AL 58 8em DENLICAEG I 7T —T VL afA L, RIEZ 5| & 23 TNBS i
A2 KGO EEONECERS L=, FARICIERIERICIT. REDAFAEKEZTEALE,
RIEALE 3 HIED T > "G ZRH L, MR AR 2 ER LT,

TNBS i E G LD T v b OEREZILOFERIL, RIERE CITRIELERT & g LT
HEIZHEAD LTz, MG a2 RY e U7z R Tl FERIESE & bl U CRIERE TIIARKEL R
DEFCHEDOIEE, 4 ek EORIER 2T O _EFHPFRD L,

Bl AR EE T D D v a3 — U2 X 2 IR ROGHEAE 1T, FERIERETIE, L-type
Ca2t F ¥ R/ ZI LT~ Cazt i A&, fii/MafEn b o Cazt ORHIZ LD . #
FaN D Cazt OIRFEMN EH3 5 Z & T PKC 2MEM LS4, RSN EZ 5 2 &N 5
MmETpol=, Fio, RIEFETIE, BEMEORIEIC LY . MW S G Sz Ca2t
DIEZMEDIL T &, PKC MNEEIND Z 82 X 0 I SOG O VE e 3 e L. FEIE D
I SO BEN I35 Z ERH BN E o Tz,
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RIGRAEE T /VEMZ 3 DUGHEROSISXT S 2 v D WO

U — 1 REIBSUEALAL, IR, MU, DL MBERE, Ca% F KL

[# =]

ARFFECTHWIZIBE AT, MRV THLMRlES THY . AMEoFTH4t
FUTHET D R ORISR & bW 2 D, IBEIZIE. AR 0 6 0 By o R AR 2 HE
BRI D7D DRERDEEICHEEL TBY, +oICAE T Z2 Yk T 5 7= O O HE 7ot
EREI2o TS, FTEBEOTAMICBNT, D LT OREINEL Z NG T
W5 (1), DF Y BEEEMERT 2L, MR KROGERHEE & 25,

FIEM G (inflammatory bowel disease ; IBD) 1%, KiIEDORKIENLEE 720 | [FH
RFICVHALE OEBERENEE SN Z L ICHEE LT E R 620, Thbb, fhK
DRIENDHEITT D &, ZORIERKISTREBIZH IO, HREICRIENB LS E,
NTEMEAR AR SO A1 N — VP FE MR, SRR 72 & 3§48 L T 2 3B B HE R 1T P 3
FlEE-and (2, 3), EEEREREEIC L 0 IBNMEE T, TO/RBER, BENICS
FXERAERENERIN, BEORIENSI LIZE/LT L E0bR TS 4, 5),
HIZ, MRERIEOELIX, BUOMBERIEZ LIS, RIESHEFRICHEA D LT
mEInhsd,

IBD |%7 v — i EIBEMERIGRZGOHBFERTHY | BIEIX 15D 40 TR 5
TEMEL, APV ARELEBLTWS EVnbTnD (6. 7)., JRINIFRHTHY
FEIRIT FRI-CHE . 72 E23H 0, JERASHEIT TS & KIGB A7 5 Al ErENS EF-4
%, IBD OBEDIREIEIL, EMFHIRAINERFE I TNDED (8), % ITAHEHELET
D=, JRIKOMR & B2 IR RIE DML N L E N T D,

INETOFHRA O TIX, RIEMEBEBTRONDRIEREZIZBNT, BEICEBT
L7 7 —UNERLTWADTIERWNEEZ, v~ 7 a7 77— OV THRE%
BIoT&l, FRBOMBEEIZIZI~I a7 7 —URNEHERO L, ZTHBRRIEIC X
DXL, ~7 a7y —VORENEILTAZEZZINETICHELTE R (2),
Flo. v/ n 7y —VOMINIHERBCHE ., MR EEZ 52 5D TiXRnhe
Bz, IO OB DPEA M SN D RIEER I OWTHMREt Lz (9), RIEMY
A N4 OBE X, TNF- o NEERLMBEEELZ 5 2 2K 1 & U TRERIEICE < Bk
THIEWNRBINTWS, MEEOTCTHIEE I, GERNRREL TS EWVbi,
ENIZ A TE 2R (A NVASLHIE 2 &) 2T D05 27 AR EEICHE L
TWOIESRTH D, HEONUFET HHE TH LM, XTI » D OfERICE 5
SR EEL WD Z b b, IEMBOGFENLBERAAR THD, TNHDOI L
1o b Fx DWFEIZB W TIENME A HER, ~ 7 07 7 — U7 EofEine BEEE
MERHL, ~7 v 77y =V ORHELZBMEE T THRER L., MRSERRE 7~ — L 7EMEHE
i & OALERRBERICOVWTHRET L, BEOEEBICKREREEL G2 5 LR L TWD
(10, 11),

IGEEEIZ 72 DR & LT, BWIER, IBNEREOEN (BNME DT o X OFELI) |
ARV AR ERFEF HOND, BEEREGERIT, TORENRBERTH D, THI, [,
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MREZII LD, EFICIEIERERNEZ 5, 2, FERICY g — 2 iClEBE KRG
R EOEMERIEMERIGFEERTYH, K. /NMEORBEIZEMEORIE - BEL2 5 & 23
RETHY (12, 13), THUT LY 0572 AN a8 il FR0 = 3 H] O SR IE 3
BLRLEMRMRETH L, ZohTh, FMHERITEIT 5 A b U RIILE I
CBIR L. REAEICR TS QOLICE R0 EaBXiTd, AL AZ2ZT5T LT,
P EEENLE LD IHI L2 75720, THRIEMSEZ S, 2o 0k, #f
RERS BB L, BAEMREIHE DR &, 1 H bSO R, KRERD L EE2 5 &
29, 20X ICBEPEGEFERL. QOL 2K T S 5EANMEERTH D, HikE/RR
RIZARHTH Y | HEEMEREBICDEIN TV D,

FILA RV RALBERT LATIE, BEITHRRDTEZEL TWD, ZOBMRRIL, K
MBS L=z b TIHEEZHIE L TW5, Zhck ., I — o NEMERIC X
D IEENER) OFRESHEEF S AL (14), PR EITRAITHN LcEE o TWnDH I b,
iE T8 ok Ebunbhi g, ZoXkHi2, BERMEOMKRRICK 2HiELH
L. MIENICIBERAOEREZ 726 L, BN ELZ TOoTWEE I 6D,

N DIEBE D KER 3 o TW D FiEinix, IS O@ESB) (IUHE) Al L Twnw b,
YRR OISO X, B AAREEYE D ZHARITER LN OERIBERZ I LT,
I HESRE MBI T W D, BARRER O H T 6 BIA AR IR, FER 08 i O DHHBE
ZILET D2 ERMBILTWD (15), FiEAMaOIGHEERE L, —RAIC I 2 B8
(myosin light chain ; MLC) @R[y 7e U VEREIC LY flfl STV 5, R RFITK
X0 RN LG S Cazt Y Caz- D E YV 2 ) VEEREER L, 4
VEEEH X —1F (myosin light chain kinase ; MLCK) Z &M b && %, &ML L=
MLCK %, MLC # YV b3 5, UV B{ELMLCIZ7 7 F o &I AT OMAERZ5
TEZL, FEHODMENIEZ 5, —hH. Vgt MLC (ZX ATV HRAT7 74 —F
(MP) (ZX VY v fbsisd, Tk ->T, FEMHOMERERNSEZ 5,

INHEDOZEMNS, AFFETIZI N = X 2R U (TNBS) i3 A2 v
T/ r—VROERET VI AER L, RIELZEET 2EZHWZ L 2ORER
JEIZ BT DR b 2 gt Uiz, £ LT, RIEMEWEIC L D8 RIERIZ, BIZ
PR R DI DOIER N ED XS IZET 20D ThH, Iy 7 AOREEIZ DN T,
BEREREIT 21T o 7o, 2D OMFIN, RIEVERGIRBOIGRERIE DT DM L 725 =
L 2T %,

€2y

< RIEFRBET LVEM O 1ERL >

EEBREWIT, VA AZ—FRMEMET >~ b 7S ((KE 180~230 g) #EBREMMSIELY
AL, 5 HEIKRZOBMFEBEREICEDS Lz Blfb), 2%, EBREBB L, 85
REIL, FiREZ 24 CIZRG, 12 FFIOPKEY 4 7 L CTHHRICKE - kS THE L7,
FEREN) DOELY o L OMLEIZE LT, SURFERERFICTE W TE U FRER P 5
BRGHEEAEZESOEH T (WMEE S 2020-0001) . I KZICIBVDTITHR G KRR
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KIGRIEET VBMWINZI51T D UGS T D I Lo T L DR
B - TRl L, &FEREYEHRTE SO 215 THEE L7,

<SENGRIEET VENM) DIERL >

FEGSIET T VEMW OERNT, T v bEA Y 7T VIRAFKEE R CILIN S YV VT %
HAWT 8 em EICHHAL, MIBORNEICERME THD M) = X B ALK R
(TNBS) &3 (100 mg/kg) ZEB LT (16), TNERIEREE L=, Fio. RERIZHK
BN CABEEK (0.9% NaCl) &7 v MOFEBAEICE S LI b DZIERIERE L LT,
ENENOREE L LI, MO OEEDT=T v b ar—YNICE L, =i 24C,
12 W OBRE A 7 L CTHHICHE - kS8 T 2 HIEE L, 2607 v M,
3~T7 H HITHEBRITEM L7,

SIEVENBIRIEE 7L O (I & AITE 71K
| 77 bEA Y TNT VRAHEE T CHIEALE ]

[ MHPIZ N = bR 2R CEE (TNBS) ’Jﬁ

AF (100 mg/kg) &5

‘ JE R AE B¥
ymmSﬁﬁ@ﬁbwm\%%miﬁﬁﬁm%&@
I 7E -
=
< Disease activity index (DAI) &>

Sy N —T2~6 HUEE
3 H BICUNAEHEREOHIE., 7 H B ISR E 22

KGO & LT, Disease activity index (DAI) #HiH L7-, TNBS i3 CRIE

WUEFT A2 FEUEE L U, (REORD R, THIORE, MEOHFHEZRIE L DAL ZHi%21T-

7= (17), FHMEEE & LT, OKEFAE (0 S=0LLF, 1 5=1~5%. 2 H=5~10%,

3 M =10~20%. 45=20%LL ). OfFEDIRRE (0 f="F1F, 2 8 =8R{HE, 4 5="TH).

QfEOAE (0 S=HifiE, 4 5=Hifg) & L7,

HERAEA D F BRZEHREATh >
INENOHD T v bbbz RE L. 85NN SIAL, PAL, EALO 3 DIZHE
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L. A58 5 mm O S OFSEHREZ B0 B figH L7z, 10%FHEREE AL~ U
VCHEE L%, R EMEERE 0D, Mk (W6 um ) 2~~~ h¥v /=4y
> (HE) Yta%i7-o7-, O, BEMEEZ - T 100 FICihk LI L5 B84 ¢,
RIEORREZFN L, BAEAIC S MOBHEERZER L, 0 8= 1E% 2R, 1 a8
=RREO U3 HKL, 2 8=f2ED 2/3 UL EOTEK, 3 m=RIEMMIEOBREZ1H, 4 8=
R OE LWBESB L OREEMROREE LML (17),

<R S7E >

ZNENDOD T v b bzt L, AL OB 5] 5 mm D& S (2]
DELY REGRERRIE AR ZERL U7z, 20 ORMRBMEARZ . 3T CITHERF L 7o A BRI AR
% (Krebs-Ringer Bicarbonate Buffer : 120 mM NaCl, 4.7 mM KC1, 2.5 mM CaCls,
1.2 mM MgSO4, 1.1 mM KH2PO4, 23.8 mM NaHCOs, 11.1 mM glucose, 95% Os,
5% COs DIREH A%ZERA L, pH7.4 & L7z) ® 10 mL DA —H > /N 2N £/ 716
BRI L72 (Fig. 1), BIEE. EARICH 10 mN 1 g) OFrIEES 2T, 60 mM H
bV vLs (KCD) &5 LRAERNDZHE L, 132 —)L (CCh) 1T RFEK S LRIE
L7, £72. WHERISICEB T DNy T hA T OFEGIZHOWTHIE Lz, ERHIEDI.
Rl A AR ER R Cd B B L 33— (CCh), Lotype Ca2t ¥ RILEKTH H =
7ty (Nif), PKCIHEIKTH A AR AT C (Cal-C). PKCIEMALIETH 57k
A= 12,13 V77— (PDBu) TH 5,

Fig. 1 P D > 7R () | EIERE CF)

< T — Z R >
FENTIZZNENDOERT — % LV ESH 25 AIY . RIGHT & OGS #% ORKIES OEL
B (g) B EEDH-V OIUH S (mN/mg wet wt) ([ZHE L TsRo7- CEHfE+
PEHERRZE) . WEEHHHIBT I ZREM IR E I D % | FEAKHEZ 5% ARl & L,
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[FE R & B4

<7 v hOKEZE>

FZUDIT, 7y FOREEMZRE L, KEZCORKEIT., RIELEZ S 5 A0 H
ELTAREZ 100% s LTREREZHEM L. (Fig. 2), £OREE, 5 B B ORIER: OB E
HOEEIL., FERIERET 106.2%. KIEFET 96.0% TH V. RIERE TIZIERIERE & i L
T\Wi®ﬁﬁﬁﬁwﬂﬁ%hto*fkﬁéﬁéﬁlﬂﬁbkiyb@ﬁii FER
JERET212.8+4.0g THo7=DIZk L, 5HABEIZ jﬂ%ﬂﬁ29gkmﬁﬁ%mwwbgh
%EﬁfﬁZHﬁingﬁ2%4+64gkﬁ&bto_@_EWB RIEICLVEE
REABD Lok, e OESEEIZEZE N AL, MAEROIK T, K7 &W@ﬁ?
EFME A 72 I & @{ZIKEWEE’}\ _07267%071&%1 bbb, £, EAEY bEAVH
ZECH. TNBS ALEIC & 0 IERIERE & i U CRIERE CIIEEBO N HRE S TN D
(5),

240 -

220 A

* ——JEASERE
|- RIER

weight (g)

g

180

1 2 3 4 5
Time (days)

Fig.2 7 v bOFELL

< KN D AHRBATAS D I JiE A >

7 v N OFERGHRR 2 RIS RRET Lz, @E OFME L TH S HE Jefic kv,
%@H@%%%@%%T?ﬁ%btﬂm;mo%%@\Eﬁéﬁﬁﬁmfmﬁbt#%ﬁ
e, A7 TNBS SR CRIEA G S Z LI RIEREA R Lz, RIELEIC L, AEIGHLGR
DEJE &Iz OB D v, £7o. kR, i r’rﬁ%}:@ﬁﬂ-’rﬁ%#HEfﬁ”é@ 2
VW, I L OMERROEE L ZNENOMBRE OBERAD AR E n o7, X HIT, FERIE
FECITARARAR N RN M 2y TR B LTV D DODERO H L7203 RIERE TIXIRMERE D
MIENTED B, BOHAMEE TE R o T,
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RIERFEF

Fig. 3 #fhilmlikiete (HE Yet)  FERIERE (F2) . RIERE CR)

WITHERG OMARFIRHE E LT, RIEAZBE ST 2HE Y TH 25 TNBS k2 4L LT
235, 3. 7 B BICHH Lo MAkEA Z V€ DAL G 247 - 72 G AR #E) . & DOfE R,
ZEZEL LTRIERO T v MZH LN LoMiIR%Z 2 BEE 2T, PR EZHRE L2
R, FERIE - HEEHEIT L TRIBRIE - S@aEFE, 3. 7 HHIZBWT DAL 227
BEICEF Uiz, RIERIIERIERE L ILE L C, DAL 2270 EEREO LR, L
L, HERLAMBTORREREITRD LN o>Tz, ZTOZ LG, Ty MZBWT
RIEABEIZ XD RIEDFHEFRIL 3 HEMNORIEL, 7 HE TRt LT RIERELZ S E i 2
T eI N, Fo, AMEIZEI Y RERT 3, 7 HHTIX DAL 227 b S
BAHMEENI 2D 2 EDIRIB S Tz,

WIZ, KEGOFEALBNC L 2 MRkF0 7228 b2 HE Y02 X 0 BI85 L7, KEGOEAL
E LT, BBoIAL, AL, ALFHAIOEAM D 3 DO L HIREEZ L THIZ LT,
%% L L CDAI L[REE, RIEREDT v MZH LU AMEE 2 M5 2 T, FzEE
FREt Lo R T, FERIE - Tl B O Tl 0.42 £ 0.1, FALHBTIX 0.21 0.1, =
A CIX 0.18 £ 0.1 Thoto, £7o, FERIE - AIEHEOITAE TIX 0.42 £ 0.2, HFALES
TIX0.04 £ 0.1, EMHBTIL0.24 £ 0.1 THoto, T, KIGRIE - WiBBREOUNIE T
1% 2.07+ 0.3, FALHTIL0.82+0.4, EAFHTIL0.50+0.2 ThoTo, £, KIBRIE -
M BREOITNE TlX 1.74 £ 0.3, PALETIX 0.46 £0.2, ENLETIX 1.39+0.4 THH 7=
(Fig. 4), ZHNOORERERNG, RIEFITIERIERE & LB L T, EOEILIZHB W T b RIESE
DHEINT 2 M Th oo, ZhUE, RBEOHEK, REMEMRORE, FRRoBE %
JERE CIIBAF I CBIE Sz, AR O Cik, RIE - Wil RBHEORIEE S VAR
BRIZEVEDEA TH-TZ b, AMICEARIEORWZ LT Z ENREBEIN
Teo REMEDOTRALIZ X D HKRTFRY « MERIFRIRMFI 21T 5 2 & T, Atk sy ORI E
TERZ MRS 2 RN TED EEZBND,

—195—



RIGRAEE T /VEMZ T DUGHERIS IS 2 v 0 WD

2.5
2 .
8 . mIERELER
5 ERFEEHE
ﬁé 1.5 - BKGREER
i | AR AHE
3
4 1 1
7 -
0.5 4 {
0 - : i T ﬁ

pligivs B iz & i

Fig. 4 7 v MEHKG OIS 2 ik R

< B A AT RN T K 2 e s >

AT, KGO FALEALIZ I3 1T B B2 AR R R RN OBEREMAT 21T o 7=, BIIZ ISR
RAPEIE T B N 33— (CCh) 12X AUHERIGZHIE L7z, 0.1~30 uM CCh ##
TIE, FERIERE, RIERE & b ISR BRI S 2/~ L7z (18), 3 uM CCh ik 5
I HE RO E . RIERECIXIERIERE L B L CHEIWCHD Lz GERIER : 1.401+0.64
mN/mg wet wt. RIERE : 0.51+0.14 mN/mg wet wt), [FI£EIZ 60 mM KC1 (55 it ]
W) ICL AN IS bRET Lz 2 A (RERAEHR) . IERERE TIX 1.29£0.59
mN/mg wet wt. KIERETIE 0.44+0.23 mN/mg wet wt T o 7=, RIERE TILFERIERE
& el U CUE RO L CCh Tl 86.4%., KC1 Tl 33.6% CTH -7,

RIZ, Ca?'-free 5K [ T CCh DYGHERISZ DWW THEFTZ1T7/e > 7= (Fig. 5), 3 uM
CCh #lli# %A 100% & L7z & &, FERIERED 1B H D CCh il TlX 64.4%. 2 [E1H ® CCh
FITIL 16.8%DIUHERE & 72 V0 . KIEFED 1 [FIHIX 88.1%. 2 [H1H % 66.4%DILifRE
oty FERIERETIE 2 A1 H O CCh HIIBLIC X 2 GRS Tl A E R MHIAZE O S 17228,
PIERE CITA B RS S 132 B leinoTz, BAEERDE LTI, 1 BIH® CCh #Ili% T3k
JIERETIL 0.8420.39 mN/mg wet wt, 2 [F]H O CCh f#4TiZ 0.070.02 mN/mg wet
wt ThoTo, RIERED 1B H O CCh #l# CTix 0.40£0.10 mN/mg wet wt TH V| 2 [a]
H o CCh ##% Tl% 0.28+0.09 mN/mg wet wt Td > 7=,
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2.5
-
2 2
)
v
2
u Py 3
E 15 - m3ERERS
Z
E m AIERE
c 1 -
.S
e}
S
t
5 05 -
o

O .
3uM CCh Ca?*-freel + CCh Ca?*-free2 + CCh

Fig.5 7 v MOfEHKIGHARICIEIT D CCh HKIC XD v w7 AR 8

VR OWHEIL, BaMIc LD Cazt OFWANEEL L, Mg Cazt JREO EHIZXD
YR OWME G & Z <D, # 2 CHllfasNE %2 Ca2t —free 5544~ C 1 [BIH @ CCh #i
WMEATS T & 2 A, FERIERE., RIEFISICDAERICDBIE CTE 2, T, fi/haiRic
X% Cazt ORFENAEEG L TWb EEZBND, Cazt BIFETE LRV Ca2t —free IRHR T T,
MIas B0 Cazt DAL L ThH, fi/Maiknb o Cazt EHEIC L0 | FHIGEITE Z 5
EHEINTWD (19, 20 &b Cazt free IR FTH., IUMEMIGHABIZR TE =L
ZEZ65H, L., FERIERETIE 2 B H O CCh JIlIC X 2 UGSt 235 LTz D,
/MR D Cazt ORpEEA, 1 B H OUGHERISZ E VD Licledb b B2 bivd, RIE
FECIX, 2BH @ CCh #IE T H UMD X 7= D1k, Ca2t (T334 UL MESRIEIZ &
DIKTFLIZEEZ b5,

WHER NI RTT D IV T DD R >

WIZ, ffask o Ca2t 28 Letype Ca2t F ¥ V&5 L CHIBNICIEAT 202 5 &
T5HMT, Cazt F v F /L& W L, fiask» SHEN~0 Cazt OiRAZET 5 1E
MZ 74 Nif Z# vz, 1 pM Nif 2 5 53 [FATLE L7-%. 3 uM CCh Z# 5 L 72 FE DY
a2 MlE Lz (Fig. 6), T OfE5., CCh Hli o B #E < iiE 1.40+0.64 mN/mg
wet wt THH 7Dk LT, Nif {F7£ FT13 0.13+0.03 mN/mg wet wt TH YV . RIERE
TlX CCh #I% o HEAMUHER %, 0.5170.14 mN/mg wet wt TdH->7=D ., Nif {74£ F
TiX0.070.01 mN/mg wet wt & A ENZEAD Uz, IfilEIE, FERIERETIE 83.114.5%
Thh ., RIEFHTIL 7943 7% Th o7, MIEICIZ, # 2 _X7 TR S5 Ca2t
F o RDBEAE L, ZIUTHISA DO BAIFEIC L Y Ca2t 2 A S ¥ 2 WK %2R 5 BT
KAFMEA AT ¢ FADFET D, ZOHTH Ltype Ca2t T v F/UE % < OB M
[ZAFTE L, FRIS IR0 CIRHE SO C B 2% E 2 -3 (20, 21), 2O &n
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5. AEIORBRTHEM L NIf ICX Y RIS, RIEFFILIZ CCh I K D IURICE A
BTS2 2 EDRHENE RS T,

120 -

3

80 A

m 3EZSERS
W ZEIERE

60

40 -

Contraction (% CCh)

20 -~

3uM CCh Nif + CCh *P<0.05vs CCh

Fig.6 T v FOREHKEERKICHBIT 5 =7 = (Nif) 174E F T CCh BT X 2 U#E SO

WA, FERG kR0 5 CCh NI & D MHERUG A, ARENIZHEA L7z Ca2t
DB E-T DRI RIZEEED 1 D THDH PKC ITHEELZB XIET 0 BRE21T-o72,
PKC fHEHKTHHL I NVE AT C (Cal-C) &. PKC {EMHALFETH DB /LA—/L 12,13
77— (PDBu) ZHWTHEBOIGER S Z G L7z, 1uM Cal-C % 10 4 M ATLE
L7, 3uM CCh % $t 5 L 7= BEOWHERS 2 HIE L= (Fig. 7)., Cal-C{#{E FT®» CCh
D2 BE U= R R, JERIERETIX 1.31+20.57 mN/mg wet wt, ZIERET 0.44+0.14
mN/mg wet wt Th-o72, Cal-C IEFE T TPD CCh O)i%E 100% & T2 & FERIERE
TlX 94.345.15% C, KIERETIE 88.3+12.18% T o 7=, MRt bAELRIMENIED Hh
72&75>o7i:0 HI PSR E R IC BT, SR O thsE R s y@z@uﬂ:é;m‘: MLC 7> MP

RO UMb EIn A Z ETHIEREZ IS, TFE MP OJEMEFHEIRERE 2N 5 Nz
foaofio . MP OV ~7=2=v hThHd MYPT1 %4 L7= MP /% MED SRS (U
MEVER) &, WNIRMEMPIEHILEEAE TH D CPI-17 O U VEREIZ L 5 MP Offigiy-—
2=y k PP1C 6 OEEMFHME (MRIEH) HdsLHEINATWD (9, Zd CPI-
17 OV UAblX PKC 250 L T fThil Tk v . AROERTHEMH L7 Cal-C i, CPI-17
%V b9 % PKC #HETHIEHRH 5, Cal-Cizk v PKC NEEZNS &, CPI-
17 ®Y /@zﬂmﬁn?ﬂéh PP1C § ~DOEBMEMEN KON D, Lizh > TEIFHIL
FaDT=IZ ) VR ST MLC ZothifE S E DN ERE L7 705 2 & T, Film ot
ENREE L Vb TS, LrL, ARIOEEBRTIE Cal-C 12K AU ISDAE 724
HIFRD o7, 2L Cal-C DIEHIZ LD, CPI-17 @ PP1C § ~DOHNHINEFH A
P SN 7=23. MPIEMEDINHIMAE T 2 MYPT1 OIEH TS S R < ER L2729

BERIEINED bierolo b FEZ 65,
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140 - #
120 -
5 100 |
]
5 80 h AN 3
5 m3ERIERE
.= AN 3
3 60 - mXTERE
t
S 40 1
20
0
3uM CCh Cal-C + CCh PDBu+CCh  # P<0.01vsCCh
¥ P<0.01vs FERIERE

Fig. 7 7 v MORHKRBHEMKICBIT 2 vEAF > C (Cal-C), HAR—1L 12,13 7 T— k
(PDBw) {#7E F T CCh FRKIZ & 2 ARG

KIZ, 1 uM PDBu % 10 Z3fIRTALE L7, 3 uM CCh Z#5- L 7= B O IHiE O 2
E L7 (Fig. 7)., PKC Z{EMALT 2 2 & TIUREEIG A TLE SN D & Vbl T PDBu
fFEFTO CCh DS EWE Uiz, WHEEEORE R, FERIERET 1.5920.62 mN/mg
wet wt, RIEAETIE 0.42+0.10 mN/mg wet wt T >7-, PDBu IE(FE FT?D CCh ®
Btz 100%& 35 &, FERMERETIT 122.1113.3% T, KIERETIT 90.3+12.6% TH -
7o FESIEREIL PDBu IZ & O IHEROG A BICRE S 7z, Lo LRJERE Tl PDBu @
REITIFRED N0 oo, FERIEREE B L TE, RIEMTIIARRBD L 2o T2,
PDBu /% PKC OiEMEALIETH D720, CPI-17 OV Vb AR S, U ok Enr-
MLC %LV b3 2% MP OIEEFRSI#EE A HET 5, LB > T, FERIERET IR
ORERE N IH S, BEERICIUEMEE S - R &b, £7-. PDBu OfEA L L
T, MR O H TR DD FH AN R OIUHE & . Ca2t OMEFIEEZ T b
TG (22), MIAANO Ca2t BEEOEIC XV . FERIERE CIIEHEAIC 1B 7 O I AE
FORPMEE L= Z ENH LN o T2,

PLEDZ 5, FIERIERETIE CCh fIKIZ LV L-type Ca2t F v RV &4 L7l
~O Cazt i A & H/MaEN 5o Cazt 3 &, MlEN O Ca2t OIREDO EHIZXY
PKC MIEMAL SFERIS N Z 5 Z E BB N E 72 oTz, — RIERETITFESDOUX
eSS Lz, MR D Cazt OIRIFMEIME T L. KIEN PKC % EEL
T IR VIEREDME T L7 e F 2 b b, RIEICE L TIE, RIEZAEE L TH A%
DIRAERTINLNZ KV RIEZZ T DA OIER DR . 2> b — v LB B )7 2R3
BOLIUZS WIEERH D, ZIUIHRBIZBW T, BEIEEOEWER OB OE
W EIBEIAERE D TR T OV & W o 7o, AT D K 9 ARdRHEEDS B B AT HEME D
D EERET D, SRR, RIEICIDEEIK TR EICAGNTEN, 202250
A% DAL Gl & AR F 00723l & DR EHRET L TV BERSH B &bz, &
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JEZ AT 2 DSSRTNBS IZ L 51BN 5 2 &b, RIEZFHMIT 2 Z LIXHEET
HHZEMBZDLND, ZNODRMEND, RIEDKRBPORIED A I =X L& TS
LT E Y RIEMEIGREORIFRERE OO DR L 120 Z L 2 WFT 5,
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Functional analysis of drug-induced T Cells Activation

and improvement of diagnostic testing for drug allergy

THE B D =k s D, EHE e Y. TR BT Y. B R Y
1) SCREEBER A AR PR BT S R R R A
2) SCRAFABER TR A B R AT TR
3) HHERIHRER R F Bl th Ao AT 7eRt

1. IELoic

R T LX— o3 TR 2 FEHEREER I, AN X 2 Ak OGN Ao E i X - Tl
I h, KECHBICRER2EC2 T LAF -G 2167, —HoBHECIEELL, 2T 4 —
TV A-Ya vy VHEGRE (S]S) P EEREIESRIE (TEN) &\ o 7= B O K BHGIC £ T
HETT 5, INLOFEBICEWTIE, E, TRREELRBEENERL LD D,

L), T E Ry L L CRRT 2 &MF T Mifgss, PURRTHIIICHR & 17z [F U EEPIC X - TiETE
ftah, BEPFIERIINE | EWIEZDPEREINT VAR, HETRT LAX SN [ ~
VHOEDANX =BT LHRHONT DS, FHICX > TH ERZ I3 EICEDERDL
KetEDs g3 h -, HHITLAF—FHIEDA A= R LD 1 %2 — v RT3 2 & F, RIEFER T D%
ROBPEE, PHEOHAEICOEETH 3,

AR, PURSR RIS 24877 3 5 HLA O {n1 1 & HEEERA 7 Lo ¥ —FIE & o BIRYES &
hrINTWE Y, AFclg7e 7Y 7 —n e HLA-B*58:01 & SJS,/TEN & 0Bk &, HHEkE
O HLA Bl B OBEELIHfE SN TE Y, N F~—A—& L CORREEAHIRFE IR T 5,
HE X cIc HLA LSO EERETF IO W 3EEOR 2SS 2 E20NnTw3 2, LaL, i
BRI 3—75 <. M & EROMAERNICBE T 2R ICER TR O nirv, FEHIT L v ¥ — 135
TEE 4 & BRI 35\ CHINE & 354 & D SOCHER R 75 2 %, BEMIEZ V72 EEROBIE R % o
TV HELIFEREEZ S,

2. B®Y

S, |AFERE T LA F—RAERE HLA 25 3 24ikd & o EERIC X 2 RIZI0E DR R
ELTAALTZ 7 A XS Y =& HLA*11:01 MAEZFEIRL 7z, HIEA L7 7 X b F 5V —VEEHT L
LF—FEIEH D 67%2 HLA*11:01 3 % 2 &, HLA*11:01 O fiFEATRLE AL 7 7 X b F 9 —
LTIEREBHMEI BN W) v Iab—va VEERYEH Y 3D HAEMZH 2 7- O O o e fifid & )
Wrl7-, 9. EHEMEOMEERICL Y, RESFIEZRIING, COREDO M) H—LhPHE
DL BIEEE L, BRINCIZERA 7 LA ¥ —RIER O B~ —H — L 2 Y 5 2WHENEEOH % H
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HHNT L L F—

64, HNo#EF 7T LA X —RIERBE I, BRUEHESZINTOEDORERME L IZE
HHIT Lo ¥ — o i K3 R &
o BTz [EE BN S. X i,

A EZOLCIRAT S 2 8B TE R,
Tz EenYickdw s nTn 3

B D T ARIEMEALBR T OfFB I X O RIEDBHE

D B30T i EtEE~DEREHIRICETS T2 L EZ D5,

3. Ik

23, BFictoT

A CIIEHED BT 2 #R

BHE~OREN 2 AHZEY R

FB#%12 13 Precision for Medicine #: X Y b b XM IMEZBRAMIE (PBMC) #BEA L 7=, [FEfEX 0 A
L 7= HLA-A(11:01) %A X 72 Wil 2 et ig & L<ffifi L7z, 247 7 X F ¥4 YV — A (FUJIFILM
Wako Pure Chemical Corporation) [ BffiE CUAME L 7212, /KEE{LF b U v LK< pH % HpdmEisIc 5%

L72bo%fHL 7, K<z RPMI 1640 (Life Technologies) |
(Biowest LLC) #iihnL 7z, £ 3. PBMC Offiflad: 7K1

ICHRERE 28 10% & 7B K91
HENEZ WAL T 7 A XYY — L EE

Z FBS

AT L 72, B 7L — b 96 well dish 1€ 5} 10l /well & 722 X 5 Ml ZFHERE L, 18 K6 & ¢
7%, MREIETEEEAEE D CCK-8 (Dojindo) % X
SR D 9 %&b X Hicha, 2 K] incubation AR (L)
% 460 nm DL % HIE L 7. 2XSYBR Green PCR master mix 15
S0 L AR ORI 12 X % SBE s i | 0o E o0 M 0.25
Hefe 7L — b2 6welldish %17, 37°C, 5% CO, | e R0#M 025
incubator TEEFE L 77y AL T 7 A FXFH Y —NLDE water 10.75
SR % Pt LA L 18 mEfiagss, | Yollowsb 0.75
mRNA %t cDNA &M L7e, %34 L/ | Template cDNA &R 3
1% QIAshedder 2 & v 71 7 2. (Qiagen) IZHHIL . # 1 PCR GIETRAHRL
¥r W #2 . 12000 rpm T 2 4riE 0 L . purelink
(Invitrogen) O~ == 7 LItV mRNA fhitt %47 - 95.00C 158
oo 7H—AN—7 50 aviEFLuFa—7cl | 940°C 158
L. 10000 rpm T 30 Bl L7z, AV H T LEEET 60.0°C |31 % Cycling stage 40cycle
WL, T0%T % ) — g MA ., REyy | Z0CI0R
—F Y Y I Y SRR L, 12000 rpm T 15 B 72.0°C 6% Holding stage
B0 PEi . mRNA 2 L 72, cDNA &% 1< 12 High- | 95.0°C 715
Capacity cDNA Reverse Transcription Kit with RNase | 00.0°C |17 Melt Curve stage
Inhibitor (Applied Biosystems) % F\>, LAT @ FNE Cf7 95.0°C J15 %

272, 10XRT buffer, 25X dNTP, 10XRT random primer, Reverse
Transcription, RNase inhibitor Z & L 721 % {E L RNA & /K% Il 2 & SOGisiE %z 20 uL &

L. y—=nA% 427 7 —1cT 25°C 10 47—37°C 120 4
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#* 2 PCR IGEMF

>—85°C 5 X ¥ cDNA Z &/ L 7=, 1ERKL
72 ¢cDNA % F\»T Step OnePlus™ VY 7 v % 4 4 PCR ¥ 27 4 (Life Technologies)

IZT CALMLS,



GranzymeB ® mRNA OFIR % fENT L7, U 7L X 4 4 PCR KJGIC1E Power Track SYBR Green Master
Mixes (Life Technologies) %\ 7z, KIGHW DMK, KIGEMFEE X O primer 133 1 225 31 d, &
GPRIROERICIZIAACERH ., GAPDH #NfEEa v ta—n & Lz,

Human GAPDH Forward 5’-GCACC GTCAAGGCTGAGAAC-3
Reverse 5’-TGGTGAAGACGCCAGTGGA-3

Human CALMLS5 Forward 5-AACTACGAGGAGTTCGCGAGGATG-3
Reverse 5’-GCCCAAGGTCTGAAGGCAGAGAG-3

Human GranzymeB Forward 5’-TTCGTGCTGACAGCTGCTCACT-3’
Reverse 5'-CTCTCCAGCTGCAGTAGCATGA-3

K3 774 ~— DA

4, WREER

S, Mz 7 7 A b FH Y — VIRERT
L7 % & 51K E PBMC icdsmL, 18 K
B, BRI E 2 2 ERHET L7z, M1 I
RT X i, 87 umol /L DEEICEWTRE
MBI & EfFRICEBR SN - 7,

RACHEFN T Lov ¥ — FEE B E MR & peiese

o
o

cell viability (%)

RIS L 2B ER AR bl L RED H 0 °8 87
Sulfamethoxazole (¢ mol/L)

% Y Calmodulin-like protein 5 (CALML5)D m

RNA o FEBENTHE R 23 (X2 A), RSN & b

B L. AN7 7 A b3V = ENlE ¢ mRNA %

W EFIIED b p o7z, CALMLS (3B MG ICIIFEERE T, A7 L v F —GERFSE & B A5

bNBKTTH S, 5B, mRNA O CALMLSZEE 03 sl C & 7o 72 & L CTIEEEH & HLA 55

BL BT VUAF—RICICIIERA BRFIEA B = X LBFET 525, HLA Z 0 L723EA7 L v ¥ —FJEIC

(¥ CALMLS i3BiG L Ttk E 2 o s, £k, AT L ¥—ohiciz, REET MR

BRI N D XA THIEAET 24, EEE TR L VRT3 2 &% v GranzymeB DFH b

HIE L7z AERIIK 2B 1IR3 & 5 e BBIC i3 e  HIMEREENE Tl BEL 2T v ¥ —Th 2

TERRT LR ED o7, SEOEFRTIE, HEFl L HLA*11:01 263 2#ilE & 25+ i G

1 PBMC &HFRICAAV T 7 A P 59—
NBRIETRE

1.5

Ry
A § 15 B 0§
(7] =
g 58
P [T
%E 1 S0
s % }E
.50 §COA5
$20 l N2
K < Q hl
S 0 g0
§ 0 58 116 0 29 58

Sulfamethoxazole Sulfamethoxazole (i mol/L)

2PBMCIicBITB3ANLTZ 7 A FFH Y — LD CALMLS 3 X U GranzymeB ¥ 5 2 5 &
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HEHNT LT —IZBT 5 T HlaiEEAL R OfF I & O BIED B %

TEharolzalftEdbFEAbND,

Sl EEICH W72 HLA*11:01 flifdid B30 A L2 <d b, FEag M2 25 L <17
57, HLA* 11:01 YV R 2 77 2 2 —TH 5 L3z %25, £ ToD HLA* 11:01 fifgic <Rk =21k
DHEE D LIRS v, Filz RIEANEERCE R C T EBEREMA LB L, %, v ored
% HLA* 11:01 fifafca sm s 2, BROSHECER L TCwE 0w EEZ TV,

5. BbHYIC

YT LAX - KIED% L FEE RPN S 720, KEREZCEREIEZ > T2 5HTh 5,
L2, HLAZSBE S 2 E T LA F — 056, R IERPEZ o Tw 333 Tch 225, dFHIZE N
T, HTADPHETZE 2T b, ALENFERC L Y MEANTO X 7 =X LT E NI, i
WCOFEICOWTHEZ MO REL B X 5, SHDERICT, AT L ¥ —FERBICH AT
I2PEDORELT, TNOEHIEHTEETTLAF—EEZMA, RECICHLZ WV,

S22
1. Elizabeth ]. Phillips, Wen-Hung Chung, Maja Mockenhaupt er al Drug Hypersensitivity:

Pharmacogenetics and Clinical Syndromes. J Allergy Clin Immunol. 2011; 127: 60-66.

2. Patricia T Illing, Nicole A Mifsud, Anthony W Purcell er al. Allotype specific interactions of drugs and
HLA molecules in hypersensitivity reactions. Curr Opin Immunol. 2016; 42: 31-40.

3. Ryosuke Nakamura, Takeshi Ozeki, Eishin Morita et a/. Association of HLA-A*11:01 with sulfonamide-
related severe cutaneous adverse reactions in Japanese patients. Journal of Investigative Dermatology.

2020; 140(8): 1659-1662.
4. Natsumi Hama, Keiko Nishimura, Akito Hasegawa et al. Galectin-7 as a potential biomarker of Stevens-

Johnson syndrome/toxic epidermal necrolysis: identification by targeted proteomics using causative drug-

exposed peripheral blood cells. / Allergy Clin Immunol Pract. 2019; 7(8): 2894-2897.
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MERBREBEREICES TOI2MBMRBEOEALIVREZORAE

EE Y R BEAY O JIR fE5L D

1) 57 K A I B D B 27 9 B 2 R 4T 53 B
D) PR B KSR B OR B 2 R 5

I E=&EB®

NBIEI»HSDTRWEHEMESZIZ TWD, EEMHEOMFICHEAORR 2 U 25 ik
R DR EBARBIZCT 27201, bbbl oM EITELLOBE CE b THRM R
by AT AE2EE L, MKITEFHRICKRED, BELZHEL. EEDZHRT
LTO@mEORMMEEZATILEND D, EHEZPFEEL TWVWDH L ETIXRATHIZIESE)
MEERL LTS 20R3bhbnOMiR Td 2, @mEOHRENME L LM IZE S &R
Ktk W FIETL2WHEEZ ANRAALUERERMKE TCHL, ZoXrcb e &, kil
BRI ANE N EOEBECES L, EFEICKLHADOHE TH 5, #L L Ik im#aE o
MR BB L D OMHEZE, MEELRCOMBRMERENRIET 5, FICEFIL, BRAEE
DEAIZ X BAREAIESC MR &, MENOMKBEEICL > THEERI END
REIE, HIMEm TH Y | th2mEE R > T 5D,

T, AMRETIEERKEBROZIPMBIETH S0, T, IBRICHW D H
BEfE - L /NORIEIX S DO TEBE L 2o TE Y . EHWNAICE D H7 7o il A 5 585
WA INTWD, LaL, HEORBIEALDO O OREESLHBEZ R E D HR)
BRBEEEFIHEARXLLNANTVDIN, REBLINANTOHZRVWORERTH S,

ZZ T, WEEEIX., MENORESMEEZROEER Y ThHMERMIICER Lz, M
BfEm, SE 0 MENBEEREDO L ZOMERMBALED LD REIEERL TWVD D
EREBIL, WL OMEEEZFTHT D Z LA HME L, 20194 B X EBEMER S L T,
MERBE A KT 2 HiEE L CMmERGFHEBEEH VLI HFIEOERROME LK AT,
U2y U, &M ha i & S i 7o B (BRER L 72D 2 B FEIC E 5 72 0l 72 Jll E
WA E T D0, MEREFEBIEIIA FIEOLOREANY . MO EFE %2 EfkC
XA TVWDINEIAHATHL D, AMBAERITIZKREOLEEZKE -, LML, £
AL O M ER AR AL o0 B8 & B3 2 H IR T & SRR IR R 2 o T,

2020 X OREEZRFICHEST HRE LT, 7r—H A M A —=FEHW
FiEEFHIICERBE L MKREEZ BN OEEWICHEMT 2 HFIEEHEET D, KRIT,
20194FFZ TRl & ke &, TR L BIRMEALIE . BERWE. O L OMEEZE 2 & DR
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1 P EE AR BRI 10 5 M ERAI RSB RE O AEIA J6 S O 1L D B %8

ALz T 5, MBEERZLNIZREIEICSOWVW T, SHICEIHEL OMFKMEZ
AT <

l / 5 IR EH 3 8
©—\ iy 5‘(5&#&5&?5@&@

10° 1 c2
R e car @ g wl
' s | ; - _
N\ A oo A ool ool Annexin V o }
) AP T L R TR
s ‘ FITC 10003

Annexin V-FITC
c2roa—YR/BMOTRF—I R
B2 70— bA—SRIEE e

CAaMMDTRI—L R

II. /R EAHE

1)

2)

3)

)

REPSE S

e
RPFPAEDEARBRELMBRFARKROT Y 27 MCTHERL-MEHBREERE 11 7L
FEBROLDICE M SN EEIEE O MK 2 iz,
i 5 1 A AT
FEMIEENFEEE & L Tl ER KFE S MR A I & BEFE
RBEOMBEREERmEFT L 2,
G2 T HE A Y D 2% Y MR B RE
FEMIEEENFENEE L L CERER RFESHM BRI E ., BEFEIIERE
FHEHBOBREMEZR L,
1fin BR AH i o> B B & k9 D 5 1E D fENLF K OV EE
A L 22 T L 72 W E L O S
O Trypan blue 4% 412 T #ll i € % i 3%
0.4 w/v% Trypan blue R Z EHBE K THR L cMKICEEMAX ., 15 5%
Biirker-Tiirk Gt E R CAEMB B L MR Z v > v L (K1), 1pL IT#HHE L
[
ARMERE 0 200 5 AR, B M ERE - 10 A5 AR, M/ BB 0 100 1% A R
©@ 7w —H A A —HZITTHIRIE Z R
FE%% © CytoFLEX (z1— /L % —)
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ARI TR b= 2D Annexin V-FITCKit (FITC i L 7=V a2 ) v b
Annexin VB L OGO H G # Pl (propidium iodide)) %, #2370 k21T
HE L, MREE MR Lz (X 2),
2) HEIE 1S O fE T
MERR E A E CMmERE T L., MIE® CTH DRS04 2 R A LI E ~ oIk RE % 5
fii L7z, £, WEIHEHRZAEH D L, 2R 7o,
IR E B R P E M B BE & o L [F T, BB ERE E 2 E XN-9000 (X A > 7
A) CTOMERFEMEEZFA L. MIEE %~ OIRREZ G4 L 7=,
3. iR G E IR e S HEE S AL 2 BRE T AT IS X D 2k FEAm
R ER KR FRE LW B R EENZE DB > A7 A28 M L, MARIE L ZH S
WA L mAEEAE LT, ARG LBEE L TR YT LT,
4. F& RIS
1) WELLZMEREER IR THRFT 5,
2) EEEERRE S HER XS B N R O R E O A A A B RE R A TR
O mEBEZEMmAEZH W, IMT (Intima Media Thickness) X7 7 — 7 Z @ L. B
AR AE AL D F2 BE % R~ 5
@ BARAEALIE O Z Wi v S5 i B RE R A
SHEIRHE & M A IS X 5 IMT, O g 2 & & 7550 (CAVD) (IR 3 45 #8 3 E (PWV) |
R B E L (ABI) 22 EEBIET D,

. #FEROBE

2019 4E FE L. Mmoo A58 E D FEHE & L T Trypan blue 4 4% & F V> i % 40 i o 4= 36
ABEL MEKFERBREZHWVTEEMNICIREH T IHFEOERROMAE LK AT, L
U I % H0 B 0 1 2 A I o R R (BRER L 72 B[ 20 B 3BT F 2 72 o0 B3 20 ) 8 A 2
EAe BN MERGHEBIEITH TIEO ORI N »0 | Mlgo £FE 2 EMICI 2 T
HMNEFIATHLTED, AMBAERIABENLETHLZ EBN o, £ T, 4
FEXZ 77— A MA—FEFHATLIMERZMEL -,

I, FEMFIER & L TR ER RS E M R i B 1IC &b & . XN-9000 (XN-20) @
BWEMBEEMATLAERE, A ML 2R KEWEERMTIX. RDW(Red blood
cell Dithtribution Width)& HILER A F ¥ v Z 7 T ACRF T2 D72 (¥ 3),

Fo. 2019 FEICSI R E, MENBERBIREOEFRE (BIRMEGE. #ERHF. O
I ERL LN R E) 2HHT 2 BT, IRRER KFEEZITHBRBEE 5 VT
CEEORERAZMMN CTE 2RI DB 2\, AN SN EY TH 2 0B L i,
ZORR . MEANLICEEN S D2KEBTIE, XBMTHLNLTWNDI L2 hr Yy REY 2
VoA EEEEE R LZ, $72, br AT Y 2 U 2 E MK BT, M B E S
KBEbIBEHRE, 2HOMEITEED & 25 Al GEME A & v B Rk 6 AL E <0 & i E 5E A3 X0
EMEEmER L, 2RO HEERESCHEREICEB T AET L T\ 5 BER
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1 P EE AR BRI 510 S M ERAE RSB RE O EIA J6 S ORA 1L D B %8

Rt E L CHER LT, LEND | KBF3EIC
GE T X 72,

FEHC O W T, BlCEE TR,

ERERAZEFDHRERRET2020E4A 5 59A8

RRibZ B LR D,

CHERTL2EERHLE L TCHEHITHD Z LA MKR

ofEEmERE (XN-20) 12,0424
I

| | BEFES T4 624 |
:
| RDW-SDE#fEHEE |
RDW-SD (fL) (7 A—208% | '
MCV (fL) i : =
WBC (102/ L) _ BHRDW-SD(L) cut offfll =53.7 ‘
Mt ——ROW-SD(fL) =537 — E(E+ 25Di%
PIt(10%/ uL)
E%O
I i ] AExyu BRI 4
MCV <80 80=MCV <100 100= MCV
MCV.m 67t MCV.n 1,204¢% MCV.M 667
. | '
WBC E#f 33-86 HbE#{H 11.6-16.8 PItE#{# 15.8-34.8 .
Bk, Bl BRELY KOBICHE
)
MCV.ma® MCV.n®

HhB{ETRAF v v 275 LDSE
hyr—4%ZHHL. B

3. XNZE R W -T—2#&#

IVSEORE

i o> A FE ] E T E R
— %A FA MY —ZHWTHLERBEELBEL -,
LHEBEBETHRNT D2 TECTH 203,
DNADPRHRETH >0, BIEIZS
% i & PR D
X, FEER R EOIR O K E
it A A ¢

AL S < AN

CHETEL, ARRMEELEZHEYLT D,
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Detection of Prorenin in human plasma by using Mass spectrometry

BEA o' R OHEW! JEm P O FEE2
U SCR B K S R At [ R A D R R R A R
2 AbE R HEE WESER

[;IBE

AFRTIE20% L EOERO2ANCIANIEEMETH Y (&l EETERKEE b Wb TWnb,
M I AR REME & i & SR MEE M EIC R S D, AT AEEEESCEEMNERICLY
T2 &L, FNEZRHET I ZENHLWHEETH Y, BIEEORIBINZY T &
SNTWD, =, BEIIMTOORENFEN TEMEL2 &7 L, & EESE ORI 1E 2
FHBIhdEBEXLNLTWD,
L LRn b, ZkMEm i EEITREBRRORAL T~ =T —BDFEELRNZ D 2W
SHEE LN T2 0 R M IR E B D £ < BSARRERME S MLESE OV A L STV D BLR A B
. “RMEEMEEONRERBTHDIFEBEET VAT o IEIXERFEO L EIRBT S L
o 2 O L DR e L ESILEBE O S OHED Y A 7 N RT 5, REMET L FRT
2 UEIXRZ W AR R RIEERANAS A~ — D —BFEEL RN e n, EMETRWY
RikEnzZ b2 <, @URBEREZTONTOWRWERENEE I ABMCHELET S L
HLtWbh s, “RERELEEDREEBROZKIZIT I r L=, L= O ibhEhlE
HENEETHINHEEREICBITO2ME DL = SWEETH DL L = fFMHE (Plasma
Renin Acitivity : PRA) X FEFICARLEN O L= ZMEMIICHEML TWE DL =%
W EMICKIL TV D LTS 270, PRABEMEB NS S Z L THLRATWER, X
WCHEADORBELZT 20, BEPZYTLIEAEZRAL TGS, A E TIOEE
A AT D2 T2 b7, PRABAEZBETICHEMICLAENREL, AHODY I
SONTHEMOMRNKE /e = L 2 HPRAJE ZITO R WEEREEHELZ WV, Tr L=
TEENOME—DHEWE THL L =VRIBEE LTHLN TSN, Y r b= KT
EZ bR RN lafbEn T, L=y, Yal=or@osEENERL SN,
T L= UEERERSINATURY, el iR LS EREBREED D,
WA TEAIITTON TE SR BT T e L= 2lT 2@EIXERICTD 0,
[E&]
T L= 3237 X BOY T T ARTF REE4067 X VBN, ek A
MEIRE JiZn 5437 2 2B (K1) A CEHOWEbER L=~ EHREIND LEZD
NTNERD ZORAN=ALNFIRMBAOEETCHD, o=V FIHEEETHDL &0 D
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BE X2 7 e L= okt

Detection of Prorenin in human plasma by using Mass spectrometry

EERFER Do, T2 2REERICIET 2 HIEFMSL STV iRdo iz,
MRREFIZ T r L= 2R A2 BN EATHE & 7 2 $i i Sandwich ELISAR DRI LT L |
MP7r L= FRERBXONTELRELV OHBEICHFET 2RBERNDL D Z & 21
S5 L=3B), AFETIIMLT Yo L= 0eER bR 2B &S0 THE L.
PRAICIR D DB A~ — D —BEE TCOEBEHIRFMT~ORITF L L2HBE LT,

Signal peptide

10 20 30 40 50
| [LPTDTTT FKRIFLKRMP SIRESLKERG
60 70 80 90 100
VDMARLGPEW SQPMKRLTLG NTTSSVILTN YMDTQYYGEI GIGTPPQTFK
110 120 130 140 150
VVFDTGSSNV_WVPSSKCSRL YTACVYHKLF DASDSSSYKH NGTELTLRYS
160 170 180 190 200
TGTVSGFLSQ DIITVGGITV TQMFGEVIEM PALPFMLAEF DGVVGMGFIE
210 220 230 240 250
QAIGRVTPIF DNIISQGVLK EDVFSFYYNR DSENSQSLGG QIVLGGSDPQ
260 270 280 290 300
HYEGNFHYIN LIKTGVWQIQ MKGVSVGSST LLCEDGCLAL VDTGASYISG
310 320 330 340 350
STSSIEKLME ALGAKKRLFD YVVKCNEGPT LPDISFHLGG KEYTLTSADY
360 370 380 390 400

VFQESYSSKK LCTLAIHAMD IPPPTGPTWA LGATFIRKFY TEFDRRNNRI

X1. el =y-.L=73 )Y
AR Tak S A ME4IT S
5B L=

(5 ¥]

1. Western blot

Prorenin recombinant (Cayman Chemical) . 7 & M4 (= A€ A 4) | HEHUIWIEESR
PNgase F (funakoshi) ¥SAN{E & & M4 (2 >\ TSDS-PAGE# 1TV, PVDFR~#ZE L /=,
1k $L { anti prorenin antibody (Molecular Innovations){Z4°C — W, TBS-TIC & % 1%, 2kt
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Detection of Prorenin in human plasma by using Mass spectrometry
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Academic Vocabulary
Robert Van Benthuysen

One area for instruction in the academic writing course is academic vocabulary. Corpus
studies of scholarly writing have revealed that certain words appear frequently in academic
writing. Lists of such words have been compiled in order to aid in academic writing
instruction. One of the best known of these lists is the Academic Word List (AWL), created
by Averil Coxhead (2000). The list is comprised of 570 word families that do not appear in
lists of the 2000 most common words in English. The items in the AWL were selected based
on range and frequency of appearance in the corpus of academic writing used to compile the
list.

The items in the AWL account for 10% of the tokens in the corpus of academic works
analyzed in compiling the list. The term "token" refers to the total number of words in a
text, regardless of how often they are repeated. The word families in the AWL, together
with those in the 2000 most common word families in English, account for 90% of the tokens
in the academic corpus (Cobb & Laufer, 2021). It is likely that students entering a graduate
program in English communication will be familiar with the 2000 most common words in
the language. If, in addition, they can learn the words on the AWL, they will have a good
start towards being able to understand academic texts.

The usefulness of the AWL in the Bunkyo University graduate school academic writing
class can be demonstrated by analysis of writing produced by first-year students in the
program. For example, analysis of one paper written by a student at the end of her first
year of study showed that 3.8% of the tokens in the paper were from word families found in
the AWL. This is in contrast to the aforementioned 10% coverage typically found in
academic articles. The lower coverage in the student’s paper is not necessarily a problem.
The paper was clearly written and well-argued. However, the lack of academic vocabulary
is one reason that this student might have trouble getting her paper accepted for publication
in a journal in her field. Therefore, explicit instruction in the AWL could help this student
improve her writing skills.

Instruction in the AWL can be targeted towards specific areas of academic vocabulary.
One example is the use of reporting verbs. In the student paper analyzed in the previous
paragraph the words “tell” and “show” are used eight times each in order to report on
previous research or to refer to the text which is the research subject of the paper. In many
cases, different reporting verbs that indicate the writer’s attitude towards the material in
question could have been more appropriate. Manan and Noor (2014) have pointed out that
graduate students writing in a second language often do not understand the implications of
the reporting verbs that they choose to use, and that they fail to use reporting verbs that
accurately reflect their own opinion towards the information being reported. Similarly,
Bloch (2010) noted that one of the main criteria that graduate students observe when

choosing a reporting verb is variety, and that they often give little regard to the nuance of
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the reporting verbs they use. Reporting verbs comprise a limited set of vocabulary items.
Therefore, it is practical to give explicit attention to students’ use of reporting verbs in a
graduate-level academic writing class.

Another specific area of vocabulary that is important in academic writing is comprised
of words used in hedging. Corpus studies have found that L2 writers tend to use a limited
set of hedging devices and that these are often conversational in nature. Hinkel (2005) noted

the following:

A detailed examination of median frequency rates of hedges and intensifiers in NS
and NNS academic essays point to the fact that L2 writers employ a severely limited
range of hedging devices, largely associated with conversational discourse and casual
spoken interactions. These findings are further supported by a prevalence of
conversational intensifiers and overstatements that are ubiquitous in informal

speech but are rare in formal written prose. (p. 29)

Analysis of the aforementioned paper by a student in the Bunkyo graduate school program
revealed that most of the hedges employed referred to frequency (e.g., sometimes) or
intensity (e.g., mostly). Petchkij (2019) found that L2 graduate students in her study had
little self-awareness of their own hedging strategies, and that explicit instruction resulted
in their using a wider variety of hedges that better reflected their opinions regarding the
subject of their writing. In light of these findings, it would seem that increased attention to
explicit teaching of hedging strategies would benefit students in the Bunkyo graduate school
academic writing classes.

One further area of difficulty for students writing in an L2 is collocation. This is
perhaps one of the most challenging obstacles faced by L2 writers, as even advanced users
of an L2 are prone to use inappropriate collocations. In a study of collocations produced by
Russian university students who were studying English as a foreign language at an
advanced level, less than half of the adjective-noun collocations found in a corpus of student
essays were deemed appropriate (Siyanova & Schmitt, 2008). Examples of inappropriate
collocations appearing in writing by Bunkyo graduate students included, “understanding

<

ability,” “took a policy,” “did sensible translation,” “he picks up differences,” and “member
of Japan.” These and other uses of non-standard collocation indicate that some attention
should be paid to collocation in the graduate academic writing program. It is, however, very
difficult to teach collocations explicitly, as there are a myriad of possible word combinations
and distinguishing which ones are appropriate and which inappropriate is an extremely
demanding task for students writing in an L2. One suggestion for instruction is to focus on
collocations that involve items in the AWL (Nizonkiza, 2014). This approach could both
reinforce knowledge of AWL vocabulary, and help students produce appropriate collocations
in their writing.

These four areas of instruction, academic vocabulary, reporting verbs, hedging devices,

and collocation, all deserve attention in an academic writing program. Based on
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examination of writing produced by students in the Bunkyo Graduate program, instruction

in these areas is necessary and will help them to improve their writing skills.
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The Academic Writing Class

Wendy M. Gough

In order to develop their academic English skills, it is important for students in the
graduate level students to learn vocabulary from the AWL as well as academic reading and
writing skills. These skills will help them read academic journal articles, research reports,
and book chapters more easily as well as how to organize their own writing. Thus, the
academic writing course will use materials designed to teach the students about the parts
of a research paper and how to read an academic paper more efficiently. Then students use
this understanding as they work through a variety of types of writing assignments designed
to help them begin crafting their own research papers.

The course scaffolds skills to help give the students a base from which they can begin
working on writing full length academic papers. It begins with analyzing the organization
of an academic paper and the language used in various sections of the paper. Analyzing how
the contents of a paper are organized teaches the students active reading skills for locating
important information. It also helps them understand how to organize the contents in their
own academic papers. Most academic papers follow a similar format of
introduction/literature review, methodology, results, and discussion/conclusion. Students
often tend to feel they must deeply read the contents of each section of the paper and try to
understand even minor or less important details. Focusing on understanding every word
and minor detail in the paper takes away from finding and grasping the most important
points or those that are relevant to their own research interests though. By analyzing the
parts of a research paper students can learn about key words or sentence patterns that help
them locate the information they need, and thus read faster and more accurately. In doing
this, students ascertain how the contents flow from one section to the next and connect to
explain the purpose, methods, and results of the research that are presented.

Once students learn about the organization of a paper and how to summarize the key
points, they move on to responding to texts, which is another integral part of academic
writing. By responding to texts, students show their understanding of the contents as well
as develop analytical skills to formulate and discuss their opinions of the topic at hand.
They can then begin learning to synthesize information from several sources. Synthesized
information from previous research makes up the introduction and literature review
portions of the paper. It involves reading, understanding, and analyzing the contents of
various sources related to a student’s own research, theories their research is based upon,
or other elements that connect to the student’s research project. Synthesis is a method of
summarizing and connecting the sources in a fluid way that tells the story of what previous
scholars have done and sets the stage for explaining the purpose of the current research. It
is a difficult skill to learn in one’s first language, and thus, is even more daunting to learn
in a second or foreign language. Finally, the students learn to explain their own research

methodology and discuss the results of their research. Throughout each portion of the
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writing course, students review the tasks they completed when learning to read an academic
paper. Reviewing reinforces skills learned throughout the course and helps the students
review important vocabulary and structures needed for their own writing.

Materials for the academic writing course were developed by the instructor then
revised after receiving feedback from the students who took the course in the 2020 academic
year. The instructor plans to publish the materials as an academic writing textbook that
will be used by students in the graduate level academic writing class as well as
undergraduate students at Bunkyo Gakuin University who are preparing to write their
graduation thesis in English. The instructor took an online course in the summer of 2020 to
learn about how to format materials for publication as an e-textbook. An undergraduate
student was also hired in January 2021 to help find articles that could be used in the
synthesis chapter of the textbook. The student and instructor made a list of suitable topics,
then the student searched online for short articles related to the topics. The student and
instructor then sorted the articles by category and prepared the synthesis activities for the
graduate level academic writing class. One student who took the academic writing class in
2020 1s auditing the class again in the 2021 academic year. This is helpful to the instructor
because the student can provide feedback on the revised materials based on using the
original course materials and the revised ones, which will help the instructor further hone
the materials before publishing them. The finalized book will be published on Apple Books
or another platform where students can access it for free or a nominal fee.

Because of the need to develop a base of academic vocabulary and reading skills as
well as to learn academic writing, the fall semester course builds on what students learned
in the spring semester. The students review vocabulary and structures as they practice
reading and analyzing texts then those skills are reinforced through writing activities that
teach students how to write the various portions of their academic papers. The students
learn how to conduct research in their other classes, so the academic writing course focuses
on teaching students how to present their research in English. Because these skills are new
to the students, it takes time and tremendous effort to learn, but with a full year of academic
English reading and writing instruction, students with varying English levels can succeed
in understanding the contents and structure of an academic paper as well as begin
developing their skills for writing about their own research. They can also connect their

new English skills with content they are learning in their other classes.
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- A thesis statement asserts the main claim or argument of your paper.

- A thesis statement also often previews the structure of the rest of the essay in a
way that corresponds with the body paragraphs (see example C).

- A strong thesis statement makes a complex and unique argument that someone
could reasonably object to; the rest of the essay should then defend that argument.

» For instance, “Andrew Carnegie was extremely wealthy” is not a sufficiently
insightful thesis statement because it is neither complex nor objectionable.
(https://www.cmu.edu/student-success/other-resources/handouts/comm-supp-

pdfs/thesis-statements-topic-sentences.pdf £ ¥ ##¢)

F 72, FlHA—2L~X—TiL Thesis Statement ®—f] (EFED example C IZ7%%) & LT,
“Andrew Carnegie’s (A) contributions to U.S. manufacturing, personal financial success,
and philanthropy often overshadow (B) the tense working conditions, (C) poor wages, and

(D) strained labor relations between the steel magnate and the people whose hard work
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Thesis Statement |23 17 5 EFEOFHEZ S &2, HFFILMXOA » ha X T v a U EkERT
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FLQDVY—F « V2 XF a URARPARTHLZ 1T, QDZ A FLOREE HBEN - T
Wb, AFETxGE L TWADHFLML T, PVIKREETOX A Fh “English Translation
of the Deity’s Name in the Kojiki: The Case of Izanaki no Kami and Izanami no Kami” T
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Work Cited
Student Academic Success Center, “Thesis Statements and Topic Sentences.” Carnegie
Mellon University, 18 Oct. 2021, www.cmu.edu/student-success/other-

resources/handouts/comm-supp-pdfs/thesis-statements-topic-sentences.pdf.

—236—



2020 FEFERFBERE [HERE] ERE

TIT AT T2 Tk BEENRE

ESP D720 7 77 47 « 7 —= 17— NEGETFE O FEGEHE SO % RE 2 7 9t 3
K O=—X5Hr

Active Learning for ESP—Basic research and needs analysis with a view to reforming English
education in the Faculty of Foreign Studies

L ABFEOE, BHY

ESP (English for Specific Purposes) N KFEDHRBEHEDOH Y HFDO—>& LTRBE I TA
LW, T TIZELSDORFETESPEER LT F 27 AENFE S, TOFESCHERLED
BIEbEA TS, REAEBEZBTHLE O SESPEZRD ANT-FEEAT OB ANHEH S, FD
HMEE TOHFHBESLaA— AW TOHERIMTONLTND HEDOD, WEIEBEICH T TEREN 4%
A HEIRNTW D, SEFEFHM TOESPEANELY & L CHEERVEEAIEIC 255, —
Hix, EXZ2HLETHHEMBAETCHLEL INDLFEFENZ2FERNTDZITHITOT VRN &,
FZLT_oHIE, EEAXABEOLOHEMAMENRELN TSI ETHD, ESPOSP (Specific
Purposes) (28 9 BB DM > TWRWE WD BURIE, AR v — Ul CHEMEH %
FRIEDOREREELRSTWD, £72, MFEAEITRD L RFEOREINW D120, TiLETIC
GOl REEN AR CE WAL DRy, EREAHEY T IHEDND b RERE OUE
ZRODLFED ERS>TNDHHDD, FEFEAX/IVHE B S OHEMMEG RO TRER T, BB
R E BNWTEE 72N T DRI TN D,

F ZCARMIIE T, ANEREFHMORFEHER EE, T/ T 47 « 7—=27 %l L CESPHE %
KB D720 DB L =— X5 217 [ XRESP) OEERET L2 L& Lie, BRI
1%, OBARIZEITDESPHBEOHR EMESZEL, QFFBAFVHEBIOEIHYEHED
=—AGHEATV, @=—XGHORERE I, EMMEOEWIREICIY AN, 7774
T e T ==V B UTHMICORN LR EHET A AORIH EMEt Lz, £72, B3
HYHE L RFEA X NVHE LD HE LTESPHE 2 EH T 2700 EF#H L LT, K’y v
3y, WHMESREEZEM LI-OT, 77 M) —FIFEE L THET D,

2. BHEOBEEHREITHAE

AARZEIE TR OEEE, B Tilk_72 X 912, BHIMICIIARZ2ROIEGERE ~D%F 5% BiE
ELTWAS, ZOH—BpEL LT, fRFICBITAESPHEOMAE, HEITKT D =— 94T,
ZLCTIT 47« == T R¥EaT YOS E E LT,

RK7v =7 hTIE, SMNEREFN 34 OBENENENOEMEICH LIZFEIC Y o7, K4
O BARH 2 ZENILL T O Th D,

7 = TR AR

HARDHBEEICBWTESPB LT 7T 4 7+ F—= 0 FHBENED XL H IO ARG THA
DHEBICBWTESPB IR T 7T 47« T—=U ZTHBENRED L ST ARG TWEH N E,
BUR & IS D S B - T2, FT2ESPEE OB NI OWTIE, HEIEDOEWEEOE Y #4721
T, BFFRBHRE LT DHEREFERL S TOR Y flAa % D58 ST~ T,

—237—



TIT AT =TI DB
ESP DIODT 7T 4 7+ T — = J—HERE I O SRR HE S & R A T AT IR L OV =— X0

Wendy Gough

AEREFHTEI T — 2 Y L TV L HEICHEZ i, $EI T —AICBIT2EET —v
N7, FFRANERERCTRY BTS2 My IR EEZRE L, —J, EEAXALVHEB RS
WIC B IHYBE LRI =— X0 &2 I, FHEICED XD RFEFENZHITOT TR LWL,
BI/ERGE ST Content-based English TWINRDT 77 47 « 7—=2 7 ESP #E N7
DTV DENEHG N LT,

WNF—Y —

HARIZH T D ESP HEOTUR EAVEREFHOHFEMR B HE O =— X0 &2 3, FAOREL
SNGSCTET VT 4 7 s == JRREEHEa T oY 2R Lz, AT, (72774
T T—=2 ) & TRERABENICFOOKEERD, BOOT A7 7 CRIEMICH T TE))
EERLTEBY, ZORNEECHEDICHBEKOHAREa LT UV EHLRBINLT, T~y
RCZi#TED XLz, RE LT UYONFRTICE L TL, B CTHELEL, B LA
ATV, KANEXT BHATIEET DR Y, 2B CTH EMICESMERAZ LD ATz,

PLEORYFHADOSEZLLT O 3 S C#ET 5, £z, &BRICTeT =7 NORREEIRDDHTZHD
77 R —=FIEENCOWT HE LT,

O BARDOKZFICEBIT HESPHB OEA « lEICHOWTORMMEICE SN\ [ XWESP) OFE
@ HEFEFEHOEBAFIVHEB IO IHLYHELZ XL L LI=— X0

@ T7IT 47« T—= TRIEEFEa LT Y DR

3. BARDOKZIZEBITHESPHE DIE A « [EIZHOWTOREBHEICE S W T XRESP) OfEE
— X HESP) OFEHBIZWITT—
T =TI\ T AEFRE

AMERE I B W CTHEEE R B 2 AR AEZ 5 L WO EHEITRE O < HTWedy, £ EE
(Zifeam DO U2 > 7o D% 2019 FEEROANEREFH FD MESTh o 7o, FRIFH 3, 44FD%F
ENBETE DHGERBEDNB D 72T, EOX O (&) LoEFES Zm E - HaERFSE T
D, FEEIFELOEEZERTHZLIITERVD - LN EAREIHFELNT, B XD
EFRZFE T LT, #NT ESP IZX T 2ENRE - T\ b, 3, 4FENROREE
#%FLH “Content-based English” (LAFE, CbE) ([ZHMDORMNLD, ZORHKEIZ ESP ZE A
LEo W orfsmicieozoTh b,

RZBT 27 FOAN—THRHFNT N RBEHFREEBERDER ThH oI LB LUTOD
FET CbE O EHED T o7z,

O ¥IF—NHEHEE~OT v — FE P T =B L OFEENE TR > T AT —~
R, WEEHMERIE T EFCIZELW N E v 7 2RSS,

@ OOfEREH &I, HTCOED MYy 7 % 14 28T 5 [# 1 28],

@ BIEEMHOERT : 1Eki1E TTOEIC400 sLLE, & 25 W IFHGEERKHEE 1 OB ORSE] L)
JEEEM NS Tom, TNERBEL, BT — VA2 EET LT XTOREENRE I TOFENEWAT
LTH CbE ZJEETE D L O EDT,

@ ¥ L~LORE  TOEIC A7t k0 iy AL Ty A5 b L,

® AR EHYSEZEORE B CbE ICBWTIIREABIREAZ AT 57200 TR, ZNENDO FE Y
JICHEET D8 (AR L) [T 2 kT2 L L,

©® I NNADOIERK - #T CbE OB E4 % “ESP” (English for Seminar Purposes : I #HEF DT
—~Iho e EE) &L, HF MYy 7 OAMERIEICANT Z L L Lic (] ESP: American
Studies) ,

@ FAE~OREE L OIS OFENR : 2020 FEE Xz a oz d, B HOMESEED HikR L

—238—



B L@l 2 Ec L, o7~ v FRUE L7z, FAEIIERIC, BIBENRS THEERA )
& THEHEDERLE ) 2@ IR D KO FRE LT,
ek L OEER ORE

FREOFNEIZBWTITHE, REHEREZERIIRELZ LT TRES%, HEEESB LU0
BRETHEHEINT, AEEFBIILHAADZ &, ESPHMEICR ) L TEX = RZESEDOHBIP L 215
C, Content-based English (3 “ESP” L WO R HIZAEEFNEDLSTDOTH S, FrlTHma T &1,
ESP A — %@ &% “English for Specific Purposes” (R D HEYD -0 OFEEE) Tl
72 <, “English for Seminar Purposes” & EI#HEH L DL HH LI RIZHDH, ZhEARTm
Y/ NTIE /X ESP) Lt L, BUEICE->TW5D, T E CHGEEME H o B & HEH
SEI T ABERITEAEFOBENIEE A LR oTn, ZOFE ESP OFEA 4 U TH#HE
D@ L CRAEDRGE) EHEE AL TWSERINTE 2 b1, EER R EEF 25759,
0 X ESP) AT LTI, FAEIEMT 27210 TR, IRSFRIMTH > T2 <
T 72, 2021 4F 2 A 13 HIZ Zoom ([T v RY T LA BE, %< OAETROHE, FHD T~
MBMLTLEE o7z, TN TOMRERREED EFEmT 5708, BUMWICREREEZIT- 72,
2021 R34 ESP OWIFEEICH =D, Ak, SESEFREERSLELETREABH TS SEA
Do BV FEFL 2021 FE L HFEHAFTREZESLHN, Y7 v=7 MDD LD
2 Tpo Tt s, FHHE S/ BEIHEDO—ANLE LT ESP OXLR5RBIZHMTEIUEEE > TV
%

[#1 #HFHESPICBITS My 7]
#72y— Comtents

American Studies

British Studies

Japanese Studies

Children's Studies

Gender

Political Science

= O Ot A~ W DD

SDGs for International Cooperation

AFEY= Comems
8

Race

9 Tourism

10  Economics

11  Organizational Behavior

12  Cross Cultural Management
13  Information Science

14  SDGs for Business

—239—



TIT AT =TI DB
ESP DI=ODT 7T 47+ T —= 2 7S EREFER O KGR E W& i 2 T 7E R L O =— X004

4. NEFEFROFFEAXNVHEEB IO IMHYHE LG E LI=— X0
Wendy Gough

Planning a new ESP Program

The Faculty of Foreign Studies at Bunkyo Gakuin University began talking about establishing an
ESP program several years ago when the university’s president began to promote “B’s Vision,” which is a plan
to offer students the chance to learn both English for general purposes (EGP) and English for specific purposes
(ESP). The aims of B’s Vision are to help students improve their practical English skills and to motivate them
to learn English because they will develop the skills to communicate in English in a variety of situations,
including those related to their academic and future career interests.

To begin developing the ESP program, faculty members with ESP/CLIL and English for academic
purposes (EAP) backgrounds were hired to help transform the curriculum and develop new courses connected
to the implementation of B’s Vision. Then, in April 2020, a General English Education Committee was
established. Within the committee a team of four professors consisting of the ESP/CLIL and EAP specialists, a
member of the International Liberal Arts program, and a member of the International Business program was
created to undertake the planning and implementation of ESP courses at the university. The ESP/CLIL and
EAP specialists were familiar with the concept of ESP as well as English curriculum and course design. The
faculty members from the International Liberal Arts and International Business programs were also integral to
the team because they had worked at the university for many years, and therefore knew the process for making
and approving curriculum proposals as well as how to deal with challenges that might arise when planning
curriculum changes. They also had long established connections with the graduation seminar professors in the
Faculty of Foreign Studies, which helped create a bridge between the English language professors and the
content professors.

Next, the ESP team needed to tackle which level of study the new courses would be introduced and
which courses should be revamped to provide ESP content. While the university president had indicated that he
would like students to be introduced to ESP early in their university career, the ESP team determined that the
best way to begin introducing ESP into the curriculum would be to connect the third-year content-based
English (CBE) courses, which are currently offered, to the graduation seminar topics that are taught in
Japanese. Connecting CBE content with seminar content was a logical choice because many of the seminar
teachers wanted their students to be able to communicate in English about the topics they study in relation to
their graduation theses. Making the connection between the CBE courses and graduation seminar topics would
also help ease the introduction of ESP because the ESP team would not need to go through the lengthy process
of seeking approval to add new courses to the curriculum. Instead, existing courses would simply be renamed
and the course content revised to meet the seminar student needs. After the new CBE courses are established,
the ESP team will begin to investigate the best way to introduce ESP to first and second grade students at the
university, which will eventually become part of the proposed Communication Masters Series that will
encompass EGP, English for business purposes, EAP, ESP, and English communication for sustainable
development goals (SDGs). Thus, completing the implementation of B’s Vision.

One important factor in creating new courses is the ability to change the curriculum to better suit
learner needs, including a broad focus course design (Dudley-Evens & St. John, 1998). In other words, the new
ESP courses require both understanding the students’ English language needs as well as cooperation from
faculty, curriculum coordinators, and administrators at the university. Since preparation of an ESP program
should include an analysis of the stakeholders' needs (Hutchison & Waters, 1987), carrying out a needs
analysis was paramount for the planning and implementation of the new ESP courses. Therefore, the first step
in the ESP project after deciding which courses would focus on ESP was to determine the needs and
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expectations of the seminar professors and the students. To conduct the needs analysis, the ESP team created an
online survey to determine the topics covered in the graduation seminar courses and the types of English
communication the seminar professors wanted their students to learn related to those topics. Purposeful
Interviews (Cresswell, 2015) were also conducted to gain deeper insights into student needs and faculty
expectations of the proposed ESP courses. Finally, department and Faculty level meetings were held to discuss
the results of the needs analysis and determine the viability of creating ESP courses that taught English content
related to the graduation seminar topics. Results of the needs analysis showed the seminar topics relate to
international issues, information is often in English, students need skills necessary to interact in English with
the topics, and a feeling that connecting skills to engage with content in English would help students meet the
university’s TOEIC Test graduation requirement. After analyzing the topics the seminar professors listed on
the survey, the ESP team created fourteen new course titles that became the topics of the new CBE/ESP classes
in the 2021 academic year: American Studies, British Studies, Japanese Studies, Children's Studies, Gender,
Political Science. SDGs for International Cooperation, Race, Tourism, Economics, Organizational Behavior,
Cross-Cultural Management, Information Science, and SDGs for Business. The international nature of these
topics reflects the focus of the seminar classes as well as the university’s aim of developing globally minded
citizens.

Creating new CBE/ESP Classes

Once the English needs were determined, the ESP team was tasked with creating courses to cover the
ESP topics. Previously, the aforementioned CBE classes taught content in English, but they were not directly
tied to the overall curriculum and goals of the Faculty of Foreign Languages, nor were they taught by content
specialists. Also, even though these courses were a required part of third year English language studies in the
university’s curriculum, students needed a TOEIC score of 400 or above to enter them. As a result, some
students were not able to enter the CBE courses. Therefore, the new CBE/ESP courses were divided into lower
and higher levels for each topic, which will allow all of the third-year students in the university to study content
English related to their graduation seminar courses.

Another factor in creating the new courses was to encourage communication and collaboration
between the ESP and seminar professors. As a means to encourage collaboration, the ESP team received
approval to reschedule the CBE/ESP classes so they would correspond with the seminar class day.
Rescheduling the classes will help create a sense of ‘parallel with experience’ (Belcher, 2006) for the students.
In other words, moving the classes to the same day the seminar classes are taught serves three purposes. The
students can learn content related to their seminars in English as well as their seminar topic on the same day,
thus reinforcing both the language and content they are being taught. The students’ motivation to learn English
might also be enhanced because they would be able to connect content being taught in Japanese with their new
English skills from the CBE courses. Finally, the part-time CBE teachers would be on campus on the same day
as the seminar professors; therefore, the opportunity for collaboration between content professors and ESP
teachers would be enhanced.
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What Factors Affect Academic Performance in Introductory Accounting? :
Using of Structural Equations Modeling
K FAPORRCHEE 52 DERIIMN»?  BEXET Y v & Ao
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Bunkyo Gakuin University

mnakashima@bgu.ac.jp

Madoka Takahashi, Ph.D.
Associate Professor of Accountancy
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ABSTRACT: This study explores what factors affect academic performance in introductory
accounting course. This study contributes to the literature in the following ways. First, we can
present a new framework that incorporates the theoretical concepts by applying the Modified
theory of Planned Behavior, Efficacy Theory, and Expectation Theory to explain how variables
influence academic performance in introductory accounting. Second, this study implements a
structural equation modeling (SEM) by combining the existing data and data about a student’s
characteristics and the actual situations from the survey results. Third, our findings on the
association between a student’s attitudes toward accounting and academic performance can
suggest a useful proposal regarding a design regarding a reform of an undergraduate program
as the building blocks of the lifelong education. In addition, the findings that motivation
influences academic performance in introductory accounting help accounting educators,
administrators of graduate school, and CPA association to help them consider how they should
do in order to increase the number of students for accounting enrollment for accounting career.
Accounting educators should motivate students by showing them how accounting majors and
accounting career are in the future at the introductory accounting courses. JICPA and graduate
school administrator should promote the campaigns to encourage students possess attitude
toward accounting profession and the intention to pursue accounting career.

Keywords: structural equation modeling; theory of planned behavior; attitude toward

accounting; need for achievement: intentions to major in accounting; academic performance.

This study is supported by the President’s discretionary expense of the fiscal year 2020-2021. The authors appreciate the
support.
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I.INTRODUCTION

An official announcement of a report on "Enrichment and Enhancement of the CPA
Audit System" by the Financial Services Council of 2002 (Financial Services Council 2002),
and the introduction of internal control auditing system of 2006 increased the number of
successful applicants to 4,041 in 2007. However, the number of the successful applicants has
decreased since 2008 until 2015. The number of successful applicants is a bit increasing since
2015 and there are 1,337 successful applicants in 2019 (MyNavi 2010)."! While the number of
Japanese CPA was 17.413 in 2000, the number of Japanese CPA has been increased and
currently 37,243 (JICPA, 2018), compared to the number of actively licensed CPAs as of May,
2019, 654,375 (NASBA 2020).?

According to the 2019 Accounting Graduates Supply and Demand Report (AICPA
2020), although the number of bachelor and master degree in accounting increased since 2000
until 2013, both of bachelor’s and master’s accounting degrees awarded decreased since 2015.
Previous studies (Coe 2016; Bekoe et al. 2018) suggest that although the demand for
accounting profession increased globally, the supply of accounting profession has been
insufficient. The reasons for the shortage of accounting profession are related to the continuous

decline in the number of college students to take accounting majors (Bekoe et al. 2018; Jackling

and Calero 2006). Sugawara et al.(2006, 416) indicate that the image of the accounting

! Mynabi.2020.The number of successful applicants. https://cpa-navi.com/archives/43130
2 NASBA.2020. How Many CPAs Are There?https://nasba.org/licensure/howmanycpas/
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profession that was held by the respondents is characterized as monotonous and boring. Bekoe

et al. (2018,460) suggest that a fixed image of accounting that requires journal entry

memorizing or calculation skills has been recognized to be a dominant factor to the decreases

in the number of students pursuing accounting majors. How should accounting educators do in

order to attract best and bright students for accounting majors?

As generally referred to as "accounting is the business language,”" introductory

accounting courses such as accounting principles are the knowledge and skills that students

who want to find employment and start a business should acquire. The Accounting Education

Change Committee (AECC) indicates that the first courses in accounting can be significantly

beneficial for students who enter businesses, government, and other organizations, where

decision-makers employ accounting information and that once students understand the role of

accounting information in decisions-making by managers, investors and government regulators,

and others, they are well prepared for their responsibilities (AECC 1992, 249). For those who

decide to major in accounting or other aspects of business, the first course in accounting are

more significant building block for success in future academic work (AECC 1992, 249).

In order to provide accounting education for the purpose of "educating a business

person with accounting critical thinking," in the 21st century when the globalization and

information technology are developed, and diversification of values are reflected, we clarify

what kind of qualities and characteristics of accounting education for the freshmen of colleges
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and universities are essential through the structural equation modeling (SEM) that conducted
using an approach of combining the measured values (Takahashi and Nakashima 2020)* and
data such as academic performance. This study makes it possible to provide supporting
evidence that the introductory accounting education is effective as the building blocks of the
lifelong education.

While accounting fraud has been decreasing in English-speaking countries,
accounting fraud including fraud at Toshiba in 2015 has been increasing (Nakashima and
Ziebart 2019). Considering the global situation, we attempt that the introductory accounting
education should not only focus on acquiring the skills of book-keeping, but also shift to
emphasis on human education. Originally, the mission for professional accountants was to
contribute to the public interests (the International Federation of Accountants: IFAC). Public
interest refers to the benefits (IFAC 2010) that everyone can benefit from the services of

professional accountants.

AECC (1990, Appendix A) states as follows:

Learning is often defined and measured in terms of knowledge of facts, concepts, or principles. This "transfer
of knowledge" approach to education has been the traditional focus of accounting education. One goal of the
Accounting Education Change Commission is to change the educational focus from knowledge acquisition
to "learning to learn," that is, developing in students the motivation and capacity to continue to learn outside
the formal educational environment. Learning to learn involves developing skills and strategies that help one
learn more effectively and to use these effective learning strategies to continue to learn throughout his or her

lifetime (AECC 1990).

3 Takahashi and Nakashima (2020) conducted a survey for freshmen, students’ ideas and the current situation surrounding
the students, and explored whether performance in introductory accounting course is correlated with the motivation, effort,
and aptitude factors.
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The Accounting Education Change Commission (AECC) states that the introductory

accounting education should learn how to learn as the foundation on which lifelong learning is

built (AECC 1990). Success in introductory courses identified by students is one of factors to

facilitate the choice of accounting as a major (Cohen and Hanno 1993, 219). In the introductory

accounting education, we educate not only the knowledge and skills are learned, but also we

educate for students to fly to business world as the business persons who can solve problems

with serious attitude, objectivity and ability for the public benefit, and ultimately make

judgments based on value.

In the introductory accounting education, it is necessary to raise the awareness of

accounting and to foster ethics education and human resource development education as a

compulsory course that includes education on business ethics, management ethics, accounting

fraud theory, and fraud prevention. This study investigates what factors influence his or her

academic performance in introductory accounting course by including the variables such as a

students’ attitude toward accounting and intention to accounting majors.

This study contributes to the literature in the following ways. First, we can present a

new framework that incorporates the theoretical concepts by applying the Modified theory of

Planned Behavior (Ajzen 1998), Efficacy Theory (Pajare 1996), and Expectation Theory

(Vroom 1964) to explain how variables influence academic performance in introductory

accounting.
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Second, this study implements a structural equation modeling (SEM) by combining

the existing data and data about a student’s characteristics and the actual situations from the

survey results. We can test the entire model of academic performance simultaneously through

SEM analysis.

Third, this study can provide evidence regarding how we should position accounting

education in undergraduate programs. Our findings on the association between a student’s

attitudes toward accounting and academic performance can suggest a useful proposal regarding

a design regarding a reform of an undergraduate program as the building blocks of the lifelong

education.

In addition, the findings that motivation influences academic performance in

introductory accounting help accounting educators, administrators of graduate school, and CPA

association to help them consider how they should do. Accounting educators should motivate

students by showing them how accounting majors and accounting career are in the future at the

introductory accounting courses. JICPA and graduate school administrator should promote the

campaigns to encourage students possess attitude toward accounting profession and the

intention to pursue accounting career in order to increase the number of students for accounting

enrollment for accounting career.

The remainder of this study proceeds as follows: Section 2 reviews previous studies.

Section 3 develops hypotheses. Section 4 presents sample selection. Section 5 shows the
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research design. Section 6 presents the empirical results. The final section includes a summary
and conclusions.
II. PREVIOUS STUDY REVIEW

There are many studies on factors that affect academic performance in introductory
accounting by using regression or correlation models.* Carpenter et al. (1993) and Keef and
Roush (1997) examine whether there is a relationship between gender, race, and academic
expectation, and academic performance in introductory accounting and find that gender, race,
and academic expectation are related to academic performance in accounting.

Doran et al. (1991, 83) suggest that measures of academic performance (Cumulative
GPA) and aptitude (ACT score) are the most important determinants of academic performance
in accounting course and that previous study accounting experience is positively related to
performance in accounting. Kalbers and Wensten (1998, 1-2) indicate that attitude toward
accounting and need for achievement and moderate explanatory power for performance and
that college performance and aptitude are the most prominent characteristics for explain
performance in introductory accounting. Eskew and Faley (1988, 144-145) suggest that pre-
college study of accounting experience and previous performance are significantly related to
the performance in introductory accounting course.

Wooten (1998) found that aptitude influence performance, this supports the previous

4 Didia and Hasnat (1998) investigate the determinants of performance in Finance and suggest that based on the regression
analysis, there is a significant positive relationship between cumulative GPA and performance in Finance and that better
performance in accounting, economics, and math enhance performance in finance.
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studies’ results (Eskew and Faley 1998; Doran et al. 1988). As Wooten (1998, 365) indicate,
effort and motivation can compensate for lower student aptitude and both are strong predictor
of performance. While Wooten (1998, 365) suggest that aptitude and effort are both significant
variables in influencing performance of the traditional students. In addition, aptitude also
significantly influence grade history. For the traditional students, grade history, motivation and
family responsibility influence the amount of effort. Extracurricular activities nor work
influenced the students’ effort. Aptitude and effort are related to performance.

Tan and Laswad (2016), EI-Mousaw and Charbaji (2016) and Bekoe et al. (2018) use
regression model, and Cohen and Hanno (1993) use SEM methodology to investigate the
determinants of intention in accounting majors based on the theory of planned behavior.

Our study use SEM methodology to explore whether attitudes toward accounting and
intentions major in accounting influence academic performance in introductory accounting

courses based on the modified theory of planned behavior and expectation theory, and efficacy

theory. Table 1 presented the previous studies that we discussed above.
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Authors

Eskew & Faley (1988)

Carpenter etal. (1993)

Keefand Roush (1998)

Doran etal. (1991)

Based Theory

N/A

N/A

N/A

N/A

Kalbers & Weinstein (1999) N/A

Wooten (1998)

Tan & Laswad (2006)

Bekoe et al.(2012)

Jackling and Calero (2006)

Cohen and Hanno (1993)

El-Mousawi &
Charbaji(2016)

Our Study

N/A

Planned Behavior

Theory

Reasoned Action
Theory/Planned
Behavior Theory

A

N

Reasoned Action
Theory/Planned
Behavior Theory

Modified Planned
Behavior Theory

Modified Planned
Behavior Theory/
Expectation
Theory/Efficacy
Theory

TABLE 1
PREVIOUS STUDIES REVIEW

Dependent Variables

Academic Performance in
Accounting

Academic Performance in
Accounting
Academic Performance in
Accounting
Academic Performance in
Accounting

Academic Performance in

Accounting

Academic Performance in
Accounting

Intentions to Major in
Accounting

Intentions to Major in
Accounting

Intentions to Major in
Accounting

Intentions to Major in
Accounting

Intentions to Major in
Accounting

Academic Performance in
Accounting

Countries Methodology
Correlation and
uUs. Regression
Model
U.S. Survey and t-Test

Spearman's

New Zeala
ew Zealand Model

Regression

US. Model

Correlation and
Regression
Model

U.S.

SEM(Structrual
Equation
Modeling)

Us.

Logistic

New Zealand .
Regression

Logistic

Ghana .
Regression

Logistic

Australia .
Regression

uUs. SEM

Multivariate

Levanon .
Regression

SEM (Structrual
Equation
Modeling)

Japan

Results
(1) SAT scores, (2) high school math and English
grades, (3) GPA, (4) a measure of motivation), (5)
previous exposure to a course in bookkeeping or
accounting —PIA.
Race, gender, and expectations of academic
success —PIA
Race, gender, and expectations of academic
success —PIA
Academic aptitude and performance —PIA
high school bookkeeping performance —PIA
Attitudes toward accounting and need for
achievement have only moderate explanatory
power for PIA.
College academic performance (GPA) and
academic aptitude are the most prominent
characteristics for explaining PIA.
Aptitude — PIA,
Effort and Motivation — PIA
Aptitude and effort PIA
Aptitude — Grade History
Grade history, Motivation and Family
Responsibility —effort.

Personal, referents, and control are determinants
of students’ intention to major in accounting.In
particular, parents influence

Personal interest and Prior exposure to accounting
at high school level > Intentions to pursue a

career in accounting.

Satisfaction with accounting studies —intention to
become an accountant.
The experiences of the first course in accounting

—students’ perceptions of accounting.

All three of the constructs in the theory—attitude
toward the behavior, subjective norm, and
perceived behavioral control—made significant
and independent contributions to predicting the
choice of major.

Subjective Norms (perceived social pressure to
become or not become CPA) — intention to
pursue a CPA Career.

Intrinsic factors” (attitude toward the behavior)
and parental influence’ (subjective norms)— the

career choice of accounting students

Motivation —Performance in Introductory
Accounting (PIA)
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IIl. THERETICAL MODEL AND HYPOTHESES DEVELOPMENT

We apply the theory of planned behavior (Ajzen 1981) into our framework.

Ajzen (1981, 181) mentioned below:

A central factor in the theory of planned behavior is the individual’s intention to
perform a given behavior. Intensions are assumed to capture the motivational factors that
influence a behavior: they are indications of how hard people are willing to try, of how much
of an effort they are planning to exert, in order to perform the behavior. The stronger the

intention to engage in a behavior, the more likely should be its performance.

Perceived behavioral control is self-evident: The resources and opportunities available

to a person must dictate the likelihood of behavioral achievement. Perceived behavioral

controls plays an important part in the theory of planned behavior. Perceived behavioral control

refers to people’s perception of the ease or difficulty of performing the behavior of interest

(Azjen 1981, 181).

The theory of planned behavior assumes three conceptually independent determinants

of intention as a postulate. Attitude toward the behavior indicates the degree to which a person

has a favorable or unfavorable evaluation or appraisal of the behavior in question. Subjective

norm means the perceived social pressure to perform or not to perform the behavior. Perceived

behavioral control refers to the perceived ease or difficulty of performing the behavior and it

is assumed to reflect past experience as well as anticipated impediments and obstacles. The

more favorable the attitude and subjective norm with respect to a behavior, and the greater the

perceived behavioral control, the stronger an individual’s intention to perform the behavior

under consideration a person possess (Ajzen 1991, 181).
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The relative importance of attitude, subjective norm, and perceived behavioral control

in the prediction of intention is expected to vary across behaviors and situations. Thus, attitudes

have a significant impact on intentions, in orders that attitudes and perceived behavioral control

are sufficient to accounting for intentions, and in still others that all three predictors make

independent contributions (Ajzen 1998, 189).

FIGURE 1
The Theory of Planned Behavior (Ajzen 1998)

Attitude
toward the
Behavior

Subjective

Intention Motivation Behavior
Norm

Need for

Achievement

Perceived
Behavioral

Controls

Figure 1 presents our model based on the theory of Planned Behavior that is

advocated by Ajzen (1991). Motivation is inserted between intention and behavior in our model.

We call the model as the modified model of the theory of planned behavior.
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Factors Affecting Course Performance

We develop the theoretical model of factors affecting performance in this study. The

final goal of this model is academic performance in introductory accounting course. Wooten

(1998, 359) indicates that aptitude and effort impact on performance.

According to Ajzen (1991, 181), intentions are assumed to capture the motivational

factors that influence a behavior; they are indications of how hard people are willing to try, of

how much of an effort they are planning to exert, in order to perform the behavior (Ajzen 1991,

181), I insert motivation as an intermediary between intention and behavior in this model. The

students with motivation can try to get a good grade for all subjects including accounting courses.

Vroom (1964, 31) defines motivation as the choice or direction in behavior. The term

motivation for effective performance could be used to refer to the degree of correspondence

between the results of these two models of classifying performance outcome-level and valence

(Vroom 1964, 225). Thus, we predict that students with motivation attempt to get higher grade

in introductory accounting courses. Therefore, we posit the following hypothesis:

H1: Motivation influences academic performance of the introductory accounting course.

Factors Affecting Motivation

Prior studies of accounting education focus on whether not only the characteristics but also

a student’s attitude toward accounting can influence the academic performance in the introductory
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accounting course. Solomon (1975) finds that the general attitude towards accounting for

introductory accounting course students improve after using the case method. Wooten (1998, 359)

suggests that the self-expectations and classroom environment affect motivation. Geiger (1990)

indicates that their attitude toward accounting is positively associated with academic performance

in accounting course. Motivation is determined by attitude toward accounting and intention to

major in accounting. Therefore, we posit the following hypothesis:

H2: Attitudes toward accounting influences motivation.

Wicker et al.(1991) find that students’ expectations of affective consequences can

support beneficial effects of a goal on performance. Ibrahim (1989, 57) suggests that student’s

expected performance and overall GPA are significantly correlated with actual performance.

Although Wooten (1998, 360) suggests that the student motivation is determined by the

student’s self-expectation, we consider that the motivation is determined by a student’s need

for achievement in this study.

Farmer and Rittenberg (1992) suggest that a student’s need for achievement is

positively associated with higher accounting career. Harrel and Stahl (1983) indicate that need

for achievement is correlated positively with overall GPA. Wooten (1998, 360) suggest that

effort leads to performance and that causes of the amount of effort are grade history, motivation,

and extracurricular activities, work responsibilities, and family responsibilities. The target of

—275—



What Factors Affect Academic Performance in Introductory Accounting? :
Using of Structural Equations Modeling

KFFEAM ORI L 5 2 2 BRI 2 HEXET Y 7' Tz ot

needs for achievement for students is to graduate from college, not to become accounting
profession. We suppose that students with higher needs for achievement can attempt to pursue
academic performance, this suggests that motivation is determinants by needs for achievement

and we posit the following hypothesis:

H3: Need for achievement affects motivation.

Factors Affecting Grade History

As Pajares’s efficacy theory (1996) indicates that past performance influences their

self-beliefs and influences their future performance (Pajares 1996), Grade History (Cumulative

GPA) influence academic performance in accounting. Since students with needs for

achievement develop high self-efficacy, which leads high grade history for the students. High

achievement students can succeed in academic pursuits, which influence academic

performance in accounting (Wooten 1998, 360).

Wooten (1998, 360) finds a student’ effort as the mediator between grade history and

performance and that students with higher GPA can put more amount of effort in accounting

course. Jones and Wright (2011) find that there is a positive association between student’s GPA

and his or her performance in an introductory financial accounting course.

Expectancy theory (Vroom 1964), students with higher needs for achievement possess

motivation and results in good grade history (GPA). The students with motivation attempt to
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succeed in academic pursuits. Eskew and Faley (1988) indicate that SAT score, previous and
more recent academic performance (aptitude variable), number of quizzes taken
(effort/motivation variables), previous accounting experience are significantly related to
performance on introductory accounting course.

Barhamzaidl and Alleyne (2018) find that GPA and high school grade have a
significant impact on academic performance in the introductory accounting course but that
student’s gender and age are no significant impact on his or her performance in the first
accounting course. In our model, the amount of effort depends on grade history and motivation,
and aptitude and effort influence performance. Therefore, we posit the following hypothesis:

H4: Grade history influences course performance.

FIGURE 2

Theoretical Model of Academic Performance and Hypothesis

Aptitude -
@ (Planned Behavior Theory (Azjen 1998))

H2
Intention to 7 H1

Majors in
Accounting
Intention

Attitude toward
the behavior

Academic
Performance
Behavior

Subjective
Norm

Agliec—?\(}efggm H3 (Expectation Theory (Vroom 1995)) H4
\ Grade (Efficacy Theory (Pajare 1996))

Perceived
Behavioral
Control

History

—277—



What Factors Affect Academic Performance in Introductory Accounting? :
Using of Structural Equations Modeling

KFFEAM ORI L 5 2 2 BRI 2 HEXET Y 7' Tz ot

V.METHODOLOGY

5.1. Subjects

We conduct survey research for the students who enrolled in Financial Accounting,

Basic Accounting, and Advanced Book-Keeping courses in the first class of Spring 2020

semester. Financial Accounting Course is taught for juniors and seniors, Basic Accounting

course is taught for sophomores, junior, and seniors, and Advanced Book-keeping course is

taught for Junior and seniors at our school.

The number of total students who enrolled in Financial Accounting, Basic Accounting,

and Advanced Book-keeping is 258. We removed 40 duplicate enrolled students from our

sample. Also, we remove 78 non-answer or no data available students. Thus, we had a hundred

forty students as number of valid responses among total number of survey participants (258

students) and the response rate is 64.22%. Table 2 presents the sample selection.

A questionnaire is sent to students through Microsoft application, Forms. 30 FA

students completed all the questionnaire of the students enrolled in Financial Accounting (45

students). 119 BA students completed all the questionnaire of the students enrolled in Basic

Accounting (165 students). 19 AB students completed all the questionnaire of the students

enrolled in Advanced Book-Keeping (45students).The response rates for FA, BA, and AB

courses are 66.67%, 72.12%, and 39.58% respectively. Table 3 shows the response rates for the

three courses.
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TABLE 2
SAMPLE SELECTION 1

Total students who enrolled FA, BA, and AB Finally 258

Duplicate enrolled students A 40
218

Non answer or no data available students A 78

Valid number of responses 140

Response Rate 64.22%

TABLE 3
SAMPLE SELECTION 2
FA BA AB

Final Enrollment 45 165 48

Respondent 30 119 19

Response Rate 66.67%  72.12%  39.58%

The characteristics of students who enrolled in the three accounting courses is

presented in Table 4. Table 4 shows that as for the survey participants, management majors

comprised 32.19% and marketing design majors 67.81%. As for the type of high school,

students attended regular course 81.43%, commercial course 11.43%, and other courses 7.14%.

It seems that more than 80 % participating students had few study experiences of accounting

at high school. As for type of admissions to the university, Admission Office (AO) Entry

Examinations made up 19.29%, Recommendation Tests for University Admissions 35.71%,

National Center test for University Admissions 4.29%, Unified Test for University Admissions

39.29%. Also, the students who belong to an accounting seminar accounted for 26.71% of

respondents and non-accounting seminar students for 73.29%. Only 26.71 % of the

participating students study accounting in seminar courses.
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TABLE 4
Characteristics of Students
Attribute

School Year n %
Sophomore 57 40.71%
Junior 46 32.86%
Senior 37 26.43%
Total 140  100.00%

Major n %
Management 46 67.14%
Marketing Design 94 32.86%
Total 140  100.00%

Type of High School n %
Regular Course 114 81.43%
Commercial Course 16 11.43%
Other Than Regular or Commercial Course 10 7.14%
Total 140  100.00%

Type of Admissions n %
Admission Office (AO) Entry examinations 27 19.29%
Recommendation Test for University Admissions 50 35.71%
National Center Test for University Admissions 6 4.29%
Unified Test for University Admissions 55 39.29%
Entry Examinations for International Students 2 1.43%

Transfer Examinations
Total 140  100.00%
Accounting Seminar n

Yes 35 25.00%
No 105 75.00%
Total 140  100.00%

5.2. Data

Data for this study is collected during the spring 2020 semester. Table 5 presents

participants’ performance in introductory accounting, overall college performance (GPA),

English Placement Test Score (CSE), high school type, hours of extracurricular activities at
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school and work hours. Information except for GPA CSE, and academic performance in

introductory accounting course is obtained from a survey administered to students in the first

class of the semester. The information about GPA, CSE and academic performance in

introductory accounting course are collected from school records.
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TABLE 5
Variables
Performance in Introductory Accounting FA BA AB Total
MEAN 1.100 1.588 2211 1.564
MAX 4.000 4.000 4.000 4.000
MIN 0.000 0.000 0.000 0.000
MEDIAN 1.000 1.000 2.000 1.000
SD. 1.165 1.293 1.321 1.288
GPA FA BA AB Total
MEAN 1.775 1.913 2.245 1.917
MAX 3.290 3.630 3.630 3.630
MIN 0.980 0.560 1.130 0.560
MEDIAN 1.735 1.890 2.190 1.890
SD. 0.566 0.652 0.810 0.654
CSE FA BA AB Total
MEAN 800.444 790.600 777.105 790.248
MAX 957.000 982.000 925.000 982.000
MIN 584.000 629.000 584.000 584.000
MEDIAN 792.000 781.500 773.000 782.000
SD. 86.263  75.333 73312 77.034
Hours of Extracurricular Activities per a Week FA BA AB Total
MEAN 0.733 0.605 0.316 0.607
MAX 4.000 4.000 2.000 4.000
MIN 0.000 0.000 0.000 0.000
MEDIAN 0.000 0.000 0.000 0.000
SD. 1.062 0.998 0.653 1.005
Hours of Part-Time Job per a Week FA BA AB Total
MEAN 12.300 12.067  9.421 11.836
MAX 16.000 16.000 16.000 16.000
MIN 0.000 0.000 0.000 0.000
MEDIAN 15.000 15.000 10.000 15.000
SD. 5.539 5.036 6.124 5.207

Notes: Academic Performance of Introductory Accounting (PIA) is final grade in an introductory accounting course, with
grade range from 0.0 to 4.0. GPA score is cumulative GAP A measure of a student's academic performance at school. AA,
A, B, C, F means that 4.0, 3.0, 2.0. 1.0 and 0.0 respectively. It calculated by dividing the total number of grade points received
* credit hours by credit hours of the total number enrolled courses. CSE score is used for our college placement test for
English. Test D of Eiken score has listening and reading for the freshman placement to evaluate the students' English ability
at the entrance of college. 1,000 points means that students passed Eiken level 3. Hours of part-time job per a week is
computed as follows: no work 0, five hours is 5, ten hours is 10, fifteen hours is 15, and more than 16 hours is 16.
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5.3. Variables

In our model, we employ scores of Principle of Book-keeping course as Academic

Performance of the introductory accounting (PIA). We use as aptitude, that is inherent ability

or natural fitness to learn accounting, Q14 (to solve accounting problems is enjoyable), and

Q24(to discuss accounting topics is fun). Cumulative Grade point average (GPA) is used as

Grade History, and the range is from 0.0 to 4.0.

As Effort, we use Q26(I like a challenging a difficult problem in accounting). As

Motivation, Q47 (I wanted to study Accounting before entering college) is employed. As

Attitude toward Accounting, Q 2(I would like to learn all the accounting rules), Q3(If I had

the time and the opportunity, I want to take another accounting class), Q33(Taking accounting

courses is from my interests), Q29(I am interested in accounting), Q30(I am learning

accounting very positively), Q1(Knowledge of accounting will be useful to me in the future)

are used. As Intention to Major in Accounting, Q 34(I would like to be an accounting profession

such as CPA and tax accountant) and Q35(I would like to get a position of accounting at any

organization), Q36(I am planning to go to a private accounting school), Q37( I want to go up

to the graduate school majoring in accounting), and Q27(To write a thesis with topics of

accounting is very interesting) are employed.

VI. RESULTS

Figure 2 presents the path diagram for comprehensive relationship. Table 6 shows the
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selected Amos output for hypothesized model. The result is a measurement model with a good
fit. CFI=0894, goodness-of-fit (GFI1)=0.854, AGFI=0.806, RMSEA=0.068, AIC=401.780.
Table 5 shows the estimates for the structural parameters. Although aptitude and effort do not
affect performance in introductory accounting significantly, motivation influences performance
in introductory accounting positively and significantly (.23). This result supports H1.

Need for achievement affects attitude toward accounting (0.61) positively and
significantly and attitude toward accounting affect motivation (0.96) positively and
significantly. This result supports H2. Aptitude affects attitude toward accounting positively
and significantly (0.61). Need for achievement affects motivation (-0.46) negatively and
significantly. This result supports H3. It is likely that the students possess need for achievement
toward graduation, not toward studying accounting. This means that orientation of the vector
for needs for achievement toward graduation is not toward motivation for academic
performance in introductory accounting courses.

Grade history affects performance in accounting (0.62) positively and significantly.
This result supports H4. While inconsistent with the previous studies, aptitude and effort do
not affect performance in introductory accounting, motivation and grade history influence
performance in introductory accounting, and this is consistent with previous studies (Eskew
and Faley 1998; Doran et al. 1988). Neither prior accounting education nor learnings

environment had a significant influence on aptitude and effort respectively.
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TABLE 6
Selected Amos Output for Hypothesized Model
Estimate S.D. C.R. p
Regression Weights
Attitude toward Accounting Leee Aptitude 0.406 0.076 5.314 ki
Attitude toward Accounting <ee- Needs for Achievement 0.431 0.134 3.215 0.001
Motivation Ceem Attitude toward Accounting 1.483 0.349 4.255 *EX
Grade History <ee- Learning Environment 1.191 1.016 1.172 0.241
Motivation <ee- Intention to Major in Accounting 0.500 0.294 1.698 0.089
Grade History Ceem Needs for Achievement 0.248 0.107 2.315 0.021
Motivation <ee- Needs for Achievement -0.492 0.247 -1.992 0.046
Effort < Aptitude 0.854 0.180 4.740 AR
Effort <o Grade History -0.082 0.086 -0.948 0.343
Effort Leme Motivation 0.025 0.152 0.162 0.871
Aclon eivmane in K Effort 0221 0169 1312 0.190
Introductory Accounting Course
. f ;
Academic Performance in <eme Aptitude 20430 0305  -1.409  0.159
Introductory Accounting Course
Actcmic Pedommancs ln R Motivation 0424 0218 1947 0052
Introductory Accounting Course
AgadentiePerformancs in <o Grade History 1.234 0.129 9.544 wox
Introductory Accounting Course
Q2 <eme Attitude toward Accounting 1.051 0.171 6.148 i
Q36 emm Intention to Major in Accounting 3.142 0.768 4.093 ¥
Q37 Cemm Intention to Major in Accounting 2.147 0.514 4.176 ¥
Q47 <emm Motivation 1.000
Ql <eee Attitude toward Accounting 1.000
GPA <ee- Grade History 1.000
Q58 < Learning Environment 1.636 0.402 4.074 Lt
Q57 <eee Learning Environment 1.000
Q14 <eem Aptitude 1.000
Q31 Lemm Needs for Achievement 1.000
Q3 <em- Attitude toward Accounting 1.058 0.190 5.560 ekt
Q33 <--- Attitude toward Accounting 1.476 0.226 6.545 ko
Q29 <o Attitude toward Accounting 1.412 0.186 7.604 ok
Q30 <Lemm Attitude toward Accounting 1.125 0.186 6.064 ok
Q24 <eee Aptitude 0.820 0.117 7.012 ok
Q59 <ee- Learning Environment -0.243 0.188 -1.293 0.196
Q27 <emm Intention to Major in Accounting 1.474 0.410 3.599 *kk
PIA - Academ[c Performance in Introductory 1.000
Accounting Course
Q34 <Lemm Intention to Major in Accounting 1.000
Q34 <o Motivation 0.687 0.136 5.046 ok
Q26 <o Effort 1.000
Q35 <--- Motivation 0.964 0.179 5.396 okk
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VII. DISCUSSION

This study explores what factors impact academic performance in introductory

accounting course based on a modified theory of planned behavior by using SEM methodology.

The significant paths from motivation to performance support the hypothesis 1. Inconsistent

with Wooten (1998), nor aptitude nor effort influence performance in introductory accounting.

However, students with need for achievement influence attitude toward accounting and attitude

toward accounting impact motivation. Therefore, accounting educators motivate students to

study accounting by informing what careers they can gain if he or she succeed. This leads that

motivation improves their performance.

As the results of Takahashi and Nakashima’s (2020) reveal that the students do not

want to become an accounting profession nor go on graduate school majoring in accounting.

However, we find that intention to major in accounting affect motivation positively and

significantly. Thus, accounting educators need to teach the introductory accounting course in a

way to attract students to consider a career path in accounting. Furthermore, we encourage the

Japanese Institute of Certified Public Accountants (JICPA) create a campaign to promote the

significance of the accounting profession’s roles and responsibilities and to dispel a stereotype

image of the accounting profession.

There are some limitations in this paper. First, all the accounting course that we tested

are not taught by the same instructor and the teaching style and grade policy are different. The
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differences might influence a student’s score. Second, the results from this study cannot be

generalized since sample size is small in the SEM. Third, the latent variables measured by some

questions may not fit the real situation.

Future research should investigate what are the determinants of the intention to major

in accounting in future in order to consider the relationship between attitude toward accounting

and the intention to major in accounting.
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Academic Performance of the
Introductory Accounting (PIA)

Aptitude: inherent ability or
natural fitness to learn
accounting

Grade History

Effort

Motivation

Attitude toward Accounting

Intention to Major in
Accounting

APPENDIX
VARIABLES

Scores of principles of book-keeping course.

Q14: to solve accounting problems is enjoyable, and Q24: to discuss accounting topics is fun.

Cumulative Grade point average (GPA), and the range is from 0.0 to 4.0.

Q26: 1 like a challenging a difficult problem in accounting.

Q47: 1 wanted to study accounting before entering college.

Q2: I would like to learn all the accounting rules.

Q3: If I had the time and the opportunity, I want to take another accounting class.
Q33: Taking accounting courses is from my interests.

Q29: I am interested in accounting.

Q30: I am learning accounting very positively.

Q1: Knowledge of accounting will be useful to me in the future.

Q 34: I would like to be an accounting profession such as CPA and tax accountant.

Q35: I would like to get a position of accounting at any organization.
Q36: I am planning to go to a private accounting school.

Q37: I want to go up to the graduate school majoring in accounting.
Q27: To write a thesis with topics of accounting is very interesting.
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