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Academic Literacy
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ELF 500 This course is designed to develop students’ academic literacy in
English. Students are expected to acquire skills necessary for academic
presentations as well as writing in their areas of specialty.

It is primarily designed for 1st year graduate students of Humanities,
although graduate students in other disciplines as well as qualified
undergraduate students may enroll with permission.
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Studies in Culture and Representation
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Studies in Social Ethics
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Studies in Cognitive and Behavioral
Science
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[NETEIEMR] TlE. FF IS ULRABTHICOVNT. 20T X ELND%ZE
BT D,

DT NS ABTEZ [ ABDEESTE] EW SERD SWIDIFHHEICIE R T .
B[S ANEDESTEICBVWTHRELMEICSH D [E5E] (CDWVT. [E5ETRH]

—a—0OIYvIRHFR

Studies in Neuroethics

RRIEOERICH O T, EmfBEFNSZ1—0IY v IRAPKILLIE, —1—0
T2y I RICIF BEANICTDOORBDZEND . —DId. [RRRIZDBEZ I THO.
MUFEEHERIER O U CRENEERRD SHBRZINA 2D, IBRZE5A1DT D,

BHI—Dld [REZOREERZ] COWDNDBDTHD. MEZEHIETINULDIE
DRFHEDBIEICK O TEFNTVDLZHIAT D, 18NS, DEMDEREED
NI TEZH. 2 TEHCICA O THRIEISRFEICE O TS, CDHEHETIE. ZDDf
HNPSZ1—0IYy I ADREZ#ER L. KROHDHZELET D,

JUHY—EX -
AITF4—XA

Pre-service Studies A

BERICEN CTORBERZTV. MEBELRENZHICDITSHIEZBHE LM
BTHd, TUY—ER - RIT 4 —XA[FHEHERE COHBREDHRZ TR
U, HEROINZETEE. T ZESFEPOBEORFR. 8FFZK. HBEERE
REEEL CIREPEMEROWENES). TLCTF — L T« —F Y IEDREZIT D,

KECHc DT FTEEDRE. BaiEE. FRIEEDIUREEDRHNES
RHITEND, REFEEFENMCAIEDHBAIC, STEEZRE UFRHMETHSD
UBHERBZERCHLEZMNEET D,

JUY—EZR -
A5 1+—2AB

Pre-service Studies B

MERCFHA TORGHFRZITV. BEERENZH(COIS I EZBNE LR
BT®H®, TUY—ER - AT 4 —ABRIEFXRIFIEEMZELTND/ -
DiEHE BB U B BERBEOFRZNRE U, HEROE)IZE/NFERPITBED/NEHL.
HEZRBREEELUT, REDEMEROEES. TLTTF—L - T—FVI%F
DERBEZTD.

KhElcHzoTE, FIEEDRE. FRHEE. BRESDIUREEDRENES
5N, ZRETEESERICAEDCHBNIC. FEEZRE URAMETHSD
USHESRZR B EZNEET D,
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Master's Research Seminar [

COMZEIEE I TITODIE. RERICELHMYZNET BICHEIL > T BERT
RSN ZED., RXEEDBEZHRD LIFDTETHD. & MIRT <%=
FEL. TNICHTDEANBMZRET D, DTIC, MRT—VICEEUCEER
FEABZNEL. TORBZIRFIEE L TH <,

b7, BAXEICOWVTIE, EFICHEAEL. TFRANDBEZERTDLD
[CBHELTEIIEDEN. D UTEERIEEZITVED 5. BLmXDEERIE
BRZERL. SMOICOVNTREBELEXEZFEOTHL, IO UEXATEZSEIC
LSS, B ZIsrEE R ZERT .

ffES D

Master's Research Seminar II

THRIBE D Cld. HERICHZEE LITDICHC>T. RBZE®HRIIDEITT
B, MXDETHZERNICIEET D, FF. BImXICHITDHEREICD
WC. ZOREEMRSLZRER. ZTOLETAHUIFIVIEZRmZE EDE>TLL
hVZigE T D, DTIC. MNDETDDHNBZHEICHRT T EEDIC, /XD
ETHZDOHDIIODVTHF T VITD,

Fle. 8EXBO5BICDOVT. ABEXEMEDICSIHENTLSHESH
ZHER T Do THIC. MEMIELT, MREMEZESHBAEETFLTLDNE
SH7ZEBEREICT D, HEENOIEFRXICDVTIE. FEIEBENLILENS. BE
HEFSTHE. MNOBHRUEZERT DL DICBDD.

BEAR - FEFHAR
Study of curriculum and
instruction

HEFEREAENAREEH. ZFROZEZHEIFTULVIRRICHD. CTTDE
ERFERD—DELUTHITONDDOHEANS - FHEDHEF CTHD.

KERICBWVTIF. HERNS - HEFMRODEREAEZDEC. 2HRE. &
BREERCER. BEHARRICEBESHDOEREERICODVLTERITDD
DETD, DT EZBFAT, BEIDAHEEREDEECDOVWTHER, Bk
Uiz

HEHEFHR

Educational system

SHOABHIEZER T DcHICERTRmRZHRDICHERIT DEARICT—T
V3V TICROTCESITRVEBFZDES T ELET D, HEREZRIIIDH
BERLHEDERTCHOIHEBTREDER. DEOHBED [FIE - % - T
DIENFEED TR CENIL. FROU—F —EHE & UTTRDIEFPIHE
ERATCCEEED. ABBEDOHESITETHD.

NEE LT, NEPELEHIEE CORILE LD 2R B AR DIEFZRD D
O, BFNEEHC LT, PHED OBFFRICBITOHERELDBEVFT
DOIHEDEDHICERZH T, KR - & - (THOBREZD -0 3 v JDRE
EFD

RICHBERESHEZHHRL. INFTTOMRZIRE Ul LT, BEREHEH
REL O TCVDERIEDHEFEICDOVNT. TNHSOEHADHEDED S - F
BORRDITECHOHYBIRBEEANE - W7 ELAEOHEEEHEDI R
5728 U CROTHzLN,

HEREFHA

Study of education practice

EFICHBITOHBEREOEM - SEILSINUT, BEIDRENEEHELIS
BRENDRDODSNTVSD, 5 UERENZBTDICIE. BERKICEEL
HHOEARNMAS. BERBEOEL, Ef - DAZERL. TNoZERELE
L TESOREDSD D HZEERRL TV BEND D,

COEEGF. HERKICHIBMODEEHR, HERKOEERNZE. Hmhy
BHR - ERZER - BEL. TRNICEANTRBNOBRERZRRIT DL
[CRD. EHRFHERE(CHINCEDRNDOERZELLZBETHDTH D,
BETIFBERZIF LD, ENEBOMRKRS. JIL—TI—0. T4 RAvIa,
RISHBICLDT—IY3vTRE, T—XICRUTEHEEERZRD ANSH
DET Do
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FHATIVY - UFSY—
Academic Literacy

ANEDEHZDHT U CVKIETTEE LT, NBOEHPITEZHIEL U TRETT
DENMAND D, BEAMICIEF. FARREHDILCTH. REICHIG LT —5 DINED
5. T-YDHEIEE T —FICHT DMEHLIEDLTS. FITHABRPRGOER
H SfEHLEDERZHFIR - BRI L. X NDEHDLT. FEZFRET
Fo TV AREZBULC. MXZENT & BRICHES BRI FROERNINREZE
BL. BEDPMRZEDRNICETCEDLDICT D, Ffe. tEDMRICOVTHH
HRICIREI T D ENTEDLDICT D,

SEEHRIRRSER

Methodology for ELF Research

REHEMRA TS FEONTVDFECDVNT., T—YDRE. ERDOBRER. T—
IO TO—F, T—HFDRE. T—IDRMD=ERFEZMRENITENT LD X C.
BICRERBEZT —NEUCBNDMZR SIERXZSEICLIEN S, UY—F T
AV, TIDWELEE, F—IDH (BRATEBNATOENDEN). 77—
FOWMOFN LOBERIEEZZOMAMIE. T UTHRMBROF EHEFEKRICDW
THU. BEANICIEZERF CORKEEPARENZER TEDLIICT D,

ELF 500
ELF500

ELF 500 This course is designed to develop students’ academic literacy in English.
Students are expected to acquire skills necessary for academic presentations as
well as writing in their areas of specialty.

It is primarily designed for 1st year graduate students of Humanities, although
graduate students in other disciplines as well as qualified undergraduate students
may enroll with permission.

= =
REEHEHR
Studies in English Language Teaching

REHAB(CEHTDMAZRDDICHIC, BHRETABEN SHELRBOBER PREZ
HOHL, TNZNORAEFBRR. BLORRFAECONTHEHE L. SEOREN
FMENDEELZIT D,

REABFFRPHEDOERICL DT, TOHDHAPHRNEEIT D LHHBIC
. FEESERZHRPEITDLELELTC. TEDRODBRBRIUSERDRELBICE
BH59LVSBRNOREZRFT D,

WOBEHEUT, REHEDOELNESR, SHEf - SAXBH. ey s DE/R.
BRE - BREOERERSY. FREREBRMT. BENDD.

IRUREERR

Studies in Contemporary English

BREEBORHEAIB DT ZBERICT /eIl HEBEERLTBRRN DD T Do
FFRASEBZOMVMEHCEDE, RN 7 JO—F L7 JO—F DLV ZH
DS, FHEBZ2OERZER U LT, HEBEOEH. B8, XA =k, SE%E
[CDWVWTHIER T %o

ZDRIC, REBHEZTD LTEEEBDONDV DHDEHIZED EIF CRER
EEERBEICDWVWTEMY Do HARICHzo Tl HESHNFESZITIEERL, BENE
BRZDBEERATNS. BAEEANDEBE#HZLDFENDDET D,

SEEEGHR
Studies in Language Acquisition

EEDOHHPERENRIEDKRDICHICDIFSNBDDN., TOER - FEDERS
XD ZALZEXBETUCKIOMARL. BICREBOBEDESICRET BB ZERZNIE
HRDOSRODEZBENET D,

RO LT T—VIF, BEFSHERS. BRES. XAESHEELVDHZERS.
SRESDBRECHITD. BFHEEERATRE. FBLOBDOD. ETSEBER/ED
BUEE, HROERBF T, IAYPRNSNEEXRTENRICT — 5 ZINE UMK ZFER
TBHIET, RENICHR T DIIFRZEITS.

SR L ERARR
Studies in Language and Cognition

9. B BOFEDRAFIVICBVWTHBFSHEAHPEREL L@ £D
FOPEFBNENTONTLDDD. HBDWE. EDKDICXZEFERL. TDIcHD
XDI—=IVFEDKDICHATEDDN, LWofcT—V7Z, EEF. RARZE. N
BELEEHOBEERTENSOHRZDHEIC, SEOMDILE5E, =15 —Y 3
VEENPHARMOFRESL EMORHEN EDEEICODVTERT D,

Fle. BBV AT LDRAED—DTHBICEICDONTIE. BHSHZDORRD SF
£ BRETV. XBEDRSICRESNEHSNDDICOVWCIERZRD D,
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Studies in Language Use

BREAARICBNTC, SENERICEASNDHRCFRRICERZS T, SEDEA
ENEFERBEORMZZEITELS. TNTNDOSEEANEDKR S FHFHZRB.
HRICEDKDIFHEZRIFINCOVTHT D,

FTEAM. RED. RIA). VIRI— T4 ATD—ABEDERRE
MAFEZRRUICER. BB, 21 JER BER YAXT « VR EREBIDSERE
. &5ICZN50BERICHIBEICDODVTHAMRETDS. ZORICHAREEDE
B B U CREBEOF DRIAMEPREMEICOVWCBIHS M LTV,

BEHEHERIAR
Studies in Language Policy in
Education

HROEDMHPEDSHEMEZIEA THED., EfE. NAFE. AEBEECBNT
DEERIIREMBITHAAETFEBBICEOTVND, I TR EEULT, BRICBITDHEE
HBEVPHNEZHE. hTYICRREINDANY—V3aVHE. 7ITVICHBITDNEEH
BERIEEZHICUDDHADEEAE CODVWTCIEFEZRD D,

BADSBHERR. [RICREBHERERZ LHNICHE UIED SR ORERE DF
BVLARENZER LTV, SEBHE (CTEIXDHE) [FREBHLEDHNEERZFDRM
BTEFEL<. BAB LSO TERBEDERLFTECH D ENTDFEDEREIC
FToTWd,

REERRER

Seminar in Classroom Practice

REHEECIEEADERZEE A C. PEZRICOVTRIRICHRIEEZRDT
ABESCHDIZHDERZIT S,

KIS, MFOREDDABFICBVTEE (TLEY) ZHdd,
ERIEEE
BREIEEX
LB DIEEE
J22 27— a3 vDiESE
. BRI THADESE

BEICHO T, SHITRER (lesson plan) DEETT. B - BEODEHELTI.
BEREOSD T, BEICOVWTHIEBZTD, REDEXZRR - KRUD. =F
ADFELIFENZDVDZREUIZD I8 T £ OMIBTVEAS, BENHZO LT
2.

g~ WD =

APIHIRERE A

Studies in Teaching English to
Beginners

FREBICBVTRBHBEDBRIEEINDICHV. APIHOREBHABENEZE(CIEDT
WD, CCCIRERICHIIDEBRELSESFEREZRIEDS. WRNVEES
DB DTTEMRT Do

AFIHRICBVTIE S RSN EEEZ DM TOND D, SBEFDERNSH THICE
BEDOHEFEE CH D,

FEESERAICBVCHAFHIICBVNT [BEEEDHRI] ZEMT O CENER
THBHEVD TENEDNTVND. CORETIF. AFIHIDEEEZHEHCHTZ
DD, KICREBSENRENICHER(CES CTEDLDCEDHDIFRE NU—Z2
JT7%1T D0

REEHA RO
Studies in ELT Materials

NEFEOBEM(C(F [BRE] DOXAT 4« PHEMICVCDRTERESETEDLDHE D,
U UERETFX SEFEEINSHEBETHD.

CC Tl XBHZ2EREEFBREZERITEA T, TOEIPRE. ELSF
[CDWVTC. 87z UEHh SERZERD D, Fle. BREOEN. SHEIE. SHEEE.
VS NAEECDVNTHIRD PIFEHRZTV. BMOTDRRPFEZZS.

ZHEEFN - - BOUNIVEBREL T, —HITnOEMER. TNZHEICUTE
RERDOMER. BERE. BRIMD. CVofeBH EEFZDIRNICEEN T DRE
BIER/IT Do

REERERS

Comprehensive Studies in ELT

REHECEDCHDES. A, HEZH(CDIT DO CHEAB ZMRERIFER
RNSAET D, WD EFDREE U TFUATDRSEBDND D,
1. REBICHIIDHEDEHEE
2. REHEITKO SN DA EIEES
3. WEHEREBEIZIA Ty —YavEE
4. HERMAFEBROSER

FHEEFE LEDZTNZNOBRRUCBNT, EFAH - 881772 H(CDIF D EEFIC.
BFRYPYZAU—Y 3V EES U CRELERENZS(CDIT S,
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Studies in American Cultures

TAUA [Z<DBDONEMDOED] ZERDEY b—EUTER, [E<D
BOD] ZEETHD [OED] ICRETDEICETEZB LN BRI DIEHNSD
FRDSIDONDEDED. EB5N—AICRKEMENED T EZEDRUEN S,
PAUNEZERE - EXEHEOED HZERUTCEREVZD.

COMETIF. PAUDXIEEROFEZSH SOITXHDFERZBL T, 7AUD
D7 AIASUEZRET D EICEH D EAKIC. BAEDT XUADDRERD SOz
FRDIDEEZD, Flo. HE - BHEBDEAICEALLEN S, P XUHREDSE
KIEDENE(CHEET Do

1 FU AR

Studies in British Cultures

AFURE GEREOEFRICHBNT, MEDETH, SEOE CORELETEZ
TREUTEC, Uleh'o T REBZPEEABEZMR I 2 LTHAFUAILICET
DS BRI R CH Do

CCCIIRAEDBHOXMPERCHCDEN S, REORDILE, FUADE
8. X2 HRICDVWTEHZRD D, KICRBSLOAFURENITLU—HTU
TUBDOS. PAUN, WERBHEE. TUTCHAZFUDHEFRICEDKDICENDT
WofehEWVD T EICDNT, INSDMIFEDEEXILEDEBRZERA BN S, XF
{ERPIRES 7258 L TRIEL TV,

REEEINFIA

Studies in Anglo-American Literature

AFURAXZET AUANZZRDIC, FREHERICK O TREICKLDNZERE
FHENTVL . RANZZZORICAD BEVEESB OB ESHEDEAICER
L. BBEZER L. WEFENZTCEDLDIC. BEZENRD, HiC. BEEPYIA
OAETRRBISECHRT DEBERFOBARRZRLS T, REBDEERRDE
BRICTRICERZRIT DL IICT D,

Fle. ERPEEICOVTCOXMZRERL. SMEDIRZEELENZRETIT S
EICEKO T ERZEDHTDFEZRRF/ LTV, MANRDIERZEXFLEDH(E
PICBDITOND RS, RANZLDOERNEHHZZD CEHRDS5ND.

S LHEHA

Studies in Critical Multiculturalism

SXALHARTRIDEENEENG D VIFBENICEADDRCIE—BEZID I,
A7 TO—FICEODIT L. TNODBREZEZD. RO BHEIFSEZZHI0
CUERSE. MEICNUTHEZ. HRZ. HRDER. BIER. MEAER &
ZHEICHERT D,

CCTlE BECVST A RAO—R, TEDOELHHA Y E—IDREBESNDEKDZ
DERICHDFEPMERDOMEZFLIC, SBHABDHDHHREDERERT
Do BEE(CEOTIRIBREBON TV CEZHHINICHEIREI T 2B BZH(CDIS
BDIENEREIND,

RWEERI—2R
FYA VIR

Studies in ELF Course Design

RERDIREZRIET D (e o CIFHENDREEIPREEICE T DAH. THICK
FNHOALEDBEESINDD. SEIEHRCEHHIDP T, HERERICIHUCRRICH
DORFEZETHA 2T DENDRERIRTH D,

RBECEHERERE. AR, XEERZHML. UV —RZEMHABLEDS
REENREBDORELINZEDFHIESEZ 1 2. 1 2FEVOChRIERECT
PAVETEDLDICHEDH T LZBERET D,

JLY—ER -
AIF4—XA

Pre-service Studies A

FERRICEAN TORBERZTV. BELRENZH(CDITSEZBENE LIER
BThHd, TUY—ER - RIT 4 —XAlGHELERE COHBEREDHRZ R
U HEROINZEPZE. TZESHFEDRDEBOPZR. SFFR. HBEES
REBEEULT, BEPEMEROEENER. TLUCT 4 —L - T4 —F 2V IEDRE
Z{13,

KIEICHc o TE, STEEDRE. FaEE. FRESDLURSEDRHNES
HFoNd. FATEESERICHEDCHBNIC. FEEZRE UMARERTHSD
UHESRZR B EZNEET Do

JUY—EX -
A5 14—XB

Pre-service Studies B

BEACEATORGHFRZITV. DELERENZSH(COID I EZENE LR
BThd, TUY—ER - RIT 4 —XABIIEFFTFIEEMZEL LD/ -
D CBHE U BB RBEOFRZNRE U HEROE)ZE/NFEEPEBED/NER,
HEZBREEELU T, REPEMIEROMENES). TUTCT4—L - TA—FV7T
FEDREBZTD.

KiElcHeoTE, FEEDRY. FRHEE. FREEDIUREEDRENES
HIoNSD. ZEFEEFEACAHEDHEAIIC. FEEZEE URANETHOSD
USHERZRF B IEZNEET Do
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Master's Research Seminar [

ELmYZNET DICHDIAFTIEBZTDS. COMBIFZNZNDORLEDHRIEE
BHHENHDICTE O TTOND. FLEF. MAEBHEDEEDD LICHRT—Y
ZHEE U CHRRICEF T2,

MRICHEIE M PERIDINE. HRETBODIZE. HFRFEDREMRE. 7+ — R/
IR EZERTMRZED TN, HFREE [ IEERETHD. BERD SNCHE
[CHEBZEZIIRINEESEN. Ffe. CORBEMET IDRRT. MIXDERZET
MEBTHBLMED DD,

HRiES I
Master's Research Seminar I

MEIEB [ ([CSIERNTELRNZNET DIcHDIEEZITD. MRiEE I @tk
[C. COMBRZNZNOZEDMFIEEEIHEDHDICTHE > THHITOHN D, HFE
BIICEFIDICH O CMELRIDHEREEZMERICIRL T S ENKDHS
Na,

PG BEXBOELDMFTEHIC, HRT —F DT PBEZITUVED 55X
ZFERST TV, ELmXIFHAEEHEDEEZR(I TR L, BESNZHE
[CHHRAHIIRE T .

HENS - TEFHRA

Study of curriculum and instruction

MFHEUEDAEES ZROZFEHETFEULVWRRICHD. CCTOEEL
FTRO—DELTCHIFONDDHHENS - TEDDH TH D,

FEERICHOBWVTE. HEAR - HAFMADERRESAZDHLEIC. ZHR. HER
BEmCRER. HENEARRICFBREROERCRRICOVTRAITDEDET D,
CODTEZBFRAT, BEDHERREDEEICOVTHESR, BIRULZL,

HEBIEFRA

Educational system

SHOHEREZERTOCHICERLTRRZPOICERT S LARICT—T
VI3 VTCROTCEBICRNERZDHET CEETD,. HEHEZRIUDTDAETE
BEFEOERTOOHBITHEDOBERK. DXOHED [HIE - E - 7B DEEH
IFHEEDNTREEENE. FROU —F—NBHEE U CHRAGEPIHBZRA T &
D FEEDDITECTHD,

WEEUTC, DERSFHERIEE ORI EEDFRAE AR DEFEZRD DD,
BHHNESEANE LT, PR SEFERICBITDHERIEE COBVLFTHHIHE
DEDFHBICERZH T, BER - & - (THOBEZT—02 3 v TDREET Do

RICHBZERFEZBH L. INFTTORRZREI LI LT, BERESHERE
FoTVBEHEDMEREICDOVT. CNDSDOEADHBEDEDTT - BREDRXIR
DHECHLOHBIRBEERE - 7 EREOHEBEERED IR 28 U TR
HTHEL,

HEREFHA

Study of education practice

WMFICHITDHERBOEMIE - SEICHUT, HEMDREMNIEE & JTRE
NBRDENTWND, I3 UERENZBOCHIC(EF. HEREICEE LB OE
AEUMEAE. BERKBOES. H2if - 7EZEEL. TNOSZERE UL ETESDE
EDHDHERRL TV BELRD D,

COREGF, HERECHOIKMDODHREMR, AEREOELNEE. ERy
] EREER - BRU. THNICEFNTRIBENOIERRZRTT D EICRD,
BHRISHEREICHIL CEDRNDERZFTCCEZBIRITEDTH D, BETIFH
FZEUD. SMEBOMERS. JIL—TD—0. T4 XAAvI3v, BEHEICK
BIV—0UYavIRE, TXICRUTCEHREHERAZBMO ANDEDET D,
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Insect Behavioral Physiclogy
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Safety of Food
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Quantum Mechanics
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Statistical Physics
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Theory of Random Process
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Dynamical System

R, ERER BDREE. MEEFTAFTZv T (BH) [CEBTDHRLED
DICMOEAFNTEETCND, FEERT D CEHNNTRERKOIHEICT<SAD
BDH. CCTIFEMEHN CEMPTZEE ZFHATTDOVN OO DRRZEHENT L TN,
C Tl MENICHBLERZGH T BDICHDEIMTIFEL. FHBEYTAFI ALY
AT LDORZEEU T, MR OREVEEMRICIER T DI DEIMZEFT 2.
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Neuroinformatics

ACEIDRF, BEAREEROPD SEZSBHRZNRN(CHIB L. @YIICRER
ETDRDIC, BBZEELU CEETDHENZHO>TND., BEITHIVEI—FICE.
HERFECEFEVEENTH D, ARPITHICHITDHRCEEKRRNERZMFEIED
5. TOBMAXNDZXLZRD.
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System Simulation for Engineering
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Human Computer Interaction
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RIA VI TT—AEKEH, BROODAVEZ—FIVRATLAPY I NIITREICBITD
Ea—<UAVITI—RICOVTHEND,
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Theory of Cryptography and Codes

T4 VG IVERHERTIE BRIy MU —0Z R U TRLEBRZPDEDTEHT
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Applied Probability Theory

BRQIEBERZET « I IMEUTUIE - B - ET DT « IV IVIBRHESTIE. 15
BROZEMD DEE CEDMEDKIUBEZRITT D1 (C% < DBE CTHERTHER
fir. BROBIEERMORMFTDERFREZRCL TS, COFEKRCTIF. ZDIER
[EfEse. ROFERMZZ R EMmER CHOEREMICDOVNCTFEET D,

A ClEEREROER CHOEERZEEZE L. LTIy FOE—DEARNRHE
BICDWCHER T Do BF Tl T+ VT IVERODERB LORDHIEHICET EAR
EEZRLU. WO DEFNERISLEZRD LT ZTOEFEICOVTCERT D,

Oy b I245R

Advanced Robotics
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RE. BEEGOONRY b - A—, @t - MEAOORY b - A=Y, ZBPERTH
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O] BE AT SR o

Advanced Network Circuit Theory

BXOEE. B - BF - BR - O BEEROBRZELIEZLDDCTHD. FHE
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Advanced Mechatronics
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Advanced Sensor Engineering
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VIR EZRLIEREBRIESICERT BT ZT D,

KEHECIE. FTEVYEBEBFHAIOERNEROZZS. T LT, YIRS
BEAET DEANE LV URFICOVTCEY, EVIRFECALIEYYIYRT
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System Control Engineering
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Intelligent Systems
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Information Processing in
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Computational Neuro-sience
and Neuro-computer
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Analysis
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FERECE. TSFETBAGREEZBNT 2. Ffoo TEREENIHRILREIC
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Functional Equations
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Advanced Course of Geometry
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Ethics for Engineers
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B4 DEAMTE P EEPHEBIE EDR D ITTETNENCDOVTIERD - HEHICE
2L, RIENGTREZETDCEDFNK DS, TNOSORREHRICKRE BT
NFESIEN. ABETPIABEEDHFTHEIECSNTH D, HifiEHHEDREIFZ L,
FEEIE REICKDABTHAICI O TCEHSNDD T, BLERER (FH) HKD
5Nd,

ERMEERR

Industrial Property

TREMEE LT, EEMEEDOAR - RENEIINDOMAEELD. BHDT
AT 4 PICKDHERTDEICA D THHEICTIRCED KX DICED EHIT, MEDHER
ZEETDCENTEDLDICEDIENEECTH D, TNOZEEFR. BIENFH
MR ZEET LN TEDRAMELE UTHRICEIT & EZ25,
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Internship

TERD, TEULTERHT2 ~ 3BEEBET DHECTHD. MOHBTIZDDH.
FHOEETBPMARREET. F—ROBIMEDREZR(TDHIEICKD. £
[CHT DAL, EEHEMEVNSEODNALEDEDDZERESCENTED. €
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1 FRME AR Y —LIREDZE ER DT M 2R B IR HIBA S TSNS
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EHEBOBBNFRD P20 < LA TND,
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Technical English Reading & Writing
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BRICREBRI FIM Y EDER ICED T, THEIEEZEUC. RERZRMEER
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Special Lecture in Electronic and 1
Information Engineering B
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FOREHFCTERINTVDANBDIEEZIBIEL., BDHFNSHEFIBEREZDER
EHBIIED. FIC, COBRERGLUTONEDERAEFENZN THEEZIBHT D,
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Seminars of Quantum 1 2. A.Holevo, Ph.D. OV 7 XRF7075FHFHREN
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X7 1 PERGRERA
Advanced Lecture in Medi 1
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Advanced Lecture in Media 1
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Advanced Lecture in Robotics A _ _ _ . N
ETDEAFICHAICBITDMRDSHRMZIREET S, BERRDE—IRTHE
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o s SVEHS, ZORIRICHMNDCEEENET B,
ORT 1 Z 4RI B ] ARG, ORF 22T 2DBEEEDT EBEEOTHD, FHIHES S
Advanced Lecture in Robotics B TARTCOKERENEET D EHNEE UL,
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Advanced Exercise in Electronic and 2
Information Engineering 1
BFERITFAEREE I
Advanced Exercise in Electronic and 2
Information Engineering I
BFERTFAFRISESR I
Advanced Laboratory in Electronic 2
and Information Engineering [
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Advanced Laboratory in Electronic
and Information Engineering I
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Study of curriculum and instruction
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Educational system
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Study of education practice
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DHKHENTND. T3 UERENZBTEDICIE. HEREKICEEUCHBOE
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BERAZWHRT A, [BEFERRZHECE - SRl [EFEHRZIM - T
FUVY] QEAHESDEHREED.
R RIICET DMEEREEMT DD UFSY—E LT, FRT— A
WSl - Bk, O3 EFUVY. RmUBR - RBAEER LR, ZTNS50H
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HBELEHA
Pedagogical Philosophy

HEDOENZ [ABOFTR] [AREEA] [EEABDER] WD KSEHETER
IBHEITNE ZIICFLTBEOBEDNED O T D, AHEETIF. EETAB (A
BE) [CEDEFESIVDITENEVSERNS [EE] © [BHE] OEKICOWT
EFEUDD., TNSEHB EDOBRZEANICH D THTEL,

IEOE— (WDBL) Z-SBENEENE L TCERTIE [EERC(FHTH] [EHE
ClHan] ZH/IF. EROLMBICKEEND [T [R]] OREP. BCHEEHEIT D
[REDER] EZNICHITSD NERNER] FEOEKRZRECLUI LT, 26T
B [HE LD EVSRENEBLANEZ TO—-F L THL,

HERELHA

History of Pedagogical Thoughts

HERRECTREIND [NMBOTH] EVLWOSHEENIE. HHHABOEE %5
BAEDER] [CBORENTVNDXRDIC. NV D TARBER] OFEZLHICEIT
TWa,

HY ~OBERREIE. TABERBEESNEITNEESEVE—DIEY THd] &
WO ETHRL [HEZ] [CTRESNDD. RO [TABER] [FFU Y vERKDK
SFEMEZIRRICKIOTIZASNTVDIcH. INSZEBELTHHRIFHY D
BERZEREICIERT D EFTER,

ZTIT. CORECTIFHERELENEERNS. BMELZCEDIAOY D [AH
R ZEEL. TNDEDKRIFRTHBENED [NBOTM] (CHE=ZESR T
DHZERESHCULTHEL,

HBBEFHA

Comparative Education

FEHNRCBITDHEHE. HBERD. HEICEDRSEHEZRIFLTEOD
Z. TBEDEHDSHTT D, HENKROREN? JO-FZ#OIEEH 5. 5
HOHBZDOEMEARZEHRT D, L<OECHETIERZMOHT EEBIC,
ZTOE. ZORAOBREMZIEEL. TOERZHETESEZEET. TNIC
KO C. HADHBEDHEZER L. AT NZED.

FERBELT, FROMIL. REIFEEFR. TREMEFR. EEEmIaf
PR TEERBERCHFER. MBBEEE. HEDTE. HEOARE., EEFE
HEREHEEZNO DT D,

HEBHR

History of Education

[HEZNEESZEN ? | COFBEFABZOELEHICHL RBECBVTD
FORBEROFEEEOINKEIT TS,

FHEHR ClE. WERLKRETHBEZZH Ui, HEZOEINGIT TR0 Uik
CTERRAVICHBITOHBEFZDERZE . KT, 20D N VEBEZDERZR
EUILT 1 LI A ZIROME HEEHZHHES] [EEL. TOHEFEROBE.
BN T FREDABFR. AEZEHEREEOBR, FFALEDBREZEIRIL L.
EEHNERESHNERICOVLWTCERLU TV, TORK. TEERIZNHESR] ORE
WEEARDS. FNZEREBOODDRVE. 22 T52H—&0. F ORIV —Z5i0
[CEXD EIFD,

BIEEHR
Educational Psychology

B, PREBEBCEUTCVDZEMR. HEREE, IHT. AR [LUH] BED
FEREEICN LT RIOHEDEZDOMAMRZ D & (CEFRNIEZIRET T DDH
FHEEDENTHD.

BA4MICIE. BE - BEORR. SBHAEHDRE. BRFBPEBODANZ X,
HFZRET DRAY - MEWFHEER. HBMRK. A2 FEOPREZOHT
R BREEEOBESZRER. BRFETHZHET DB PHEESZHT
BDEHICH LT, EDOXDBENRERBL TV CENTREEDDERNT D L&
T2, HEBREPRERAZSEH CEECEDLDICTDHELEDIC, BRADBER
PERECEEEHICEDLISITMALTVNHZERETT D EET D,
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Clinical Psychology

RE - £EOHEEIZEIET D LTRART TAAY MOIRREEED CEBEA.
EROE. BEE. BOMMTUA DEREELEDERE BrUZNSOERNESR
ZERL. BT EBICH U CEFNENINEZRF CEDLDIICHEDCEZEET,
BE&4MICIE. DSMN (013F(C[EDSMVZFE) [CEIDEEMK BRAXY bOR
HZEREL. EOXDEEHTRFEDLSFEIENKD SNDDH ZHIM T DEE %Z
EEERRE

B[S, MERORETEFATDEHE LOEBBICH LT, BSEBTZER L.
REEEDDIEDHT - TEFHAZRE CE D OBAIMREECDOVWTCORISE (Bt
STORBEPHEARISt DR, BRULEEDHOTPERRIN. BFOH. HOE
BENTEDLEENHT) DBEZEET.

HEREHAR

Curriculum Research

FRABICBENTC, EOKXIFHBEDEN - BEICHE > THBRENRESN. &
DEROIEWREEITTEZDD . Ffeo EQXDERBEIEFINTEcDHZ. BEE
BIHB(CIE D C. EEREREZDNT Do CNZBFRA T, SHOFREBICHITD
HEANSDEE - R - FEICDOWNC, EDRDEAHEH TERTNTLDDH =S
U EQKXDFUEDTTREEDDEEET D,

HBEGEFHA

Methodology of Education

[BBEDE - #&iff] (&, [fA7Z] [MfOOrHIC] BERETETHINEWVWDTEERT
DIECENSTHD., ERBICHERDRVWFRZRD D CENHBETEZRTNTDHC
ETIEEV. D UIEER - HEABRENRE NS, [75E] Z-REICUIZWL. B
FEREBHICBIID [75E] NEDRKDIBERZRF > TLDHICDWNT. BRRS
BTF—5ZRVENS. THEDBKZBNEL T,

EMFZHEBEDORIDICRE O TEDBIF TV, FFEDHHMZIRELT DTTEICD
WCTERBRODH - BEHEEZB U CHICHITONDLDITED D,

HEBIHRZ

Technology of Education

FHECIE HERMARZHROE UTERBITEMRICEDDRECDVNTES,L #
BIAE. BEEMICETDHBDHEST. SARDOABTPAHATHRE. ARORFE
[CRAT DA, FRLEZ(ICETIAHELEZDLEIC. TNHREAE L THIREN
ERAELTV<BDTHD.

REDORIFCTlE. INSICDVTOEFBYREZLVE1—9 2. REDERFETIE
RHEEDBEDDHDEMZRD BT, BEIDEDERDSTNZBHVET BEZEU
T BEIDEMEODFEICOVTEA TVL,

BEHRFAR
Educational Sociology

HBICHAULT. EREBLEVE T4 —NIVEABD S, REICHBIFHFLEBLDUL
DI AT A TPHFICRDA VT 3 —NIVFHENFES. LVLEEOABERERZ
T HERZNERED SOERZRDD. TNCEIE, HBICHT 2RHIFHR
ZEU\. ZHHEHDSEBERZER UL CVDURRRODERZH 2.

BEITBEFAR
Educational Administration

BETRICHEBRERNBZEDTODET D, HEENEPERHEBEE. TR
BITBEFDIFREDERZRETT D, TOLTHETREZRAEOHIEN. 1t
SHERZIEFET D, Ffo, BERABIFLEOABTEEROAETERAZIERT D,

FEREEUT. BBETHEED. BEHOAETHEE. HETROEN - B
R ZRAEE - PRER. FRAE. PEPSHETH. SFLETH. £EEFET
K. WA THZERD HITFD,

HEREFMR
Educational Management

FREBEECFROBRE. MFEOHEICHENT. ZROEEM - BREEDBES
ULCTESRBELMTOND EEBIC. PREE(CHEFEREMHERZEDLSIC
BRI DONDENNTND,

N-¥) & IXRIXYB] ZEDKDICHIEDE. 2REZERETOHZE
AB. IFARBTLELTC, HETHZLHBEREZ, BEBOWRERLIR. PR
EDERNEE. FREBEZRA/NT VA ZREREZRMHS. MENLZRE
B, PEHSEEREMD HIFD.

BB EFHF

Teacher Education

HEEW - THENUBEDEENER - 54 71— ADHREHCET SHEHEZ DA
RZHENICEIRT 2. FFRICHITDMADEFZER L. SEROMBEDEMAZIE
ETDHI LS Lizb,
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Pedagogical Research Methodology

BEZMRG. HEZRRELVT. SHET7 TO—FICL > THRARMED SNTN
Do RERCHBZZMRIT DEICHEESNDMRITEL. ZRICDIED. TDH
T, XEE. ENHEE. BNREEICDOVTCOEANGTINRFEZETIT DL EDIC,
FER DETHOERZED.

NEFBEHFR

Study on Elementary Education

TEHEDOMRDOHEIIL L ZIXICDEDD. KBTI FTPUEHBICDITDE
Bin. #ER. HERNE - DERICOVTHE TS, TOLTN\EREEDHEZH
FA. HERELSUICHFBEESORGZHOICERT D,

BAHHICIE. HEWEORTONAREBEDRRK, HEBERERAE/N\PRHE.
FHALENERBEBFEDT —XZWMD LIF TN, ESICREDNEREEFZD
CHTFSTHFRBICONTH, EmEKEOMED SERT DI EE UL,

INERARZ SRR
Curriculum and Instruction in
Elementary Schools

FICEBFREHRBZRD EF. Fa—DHBFFRICHFU DD, BELRKRR.
BROEAZFTF—D—RICUESHNPNERIREDREICDODVNTER S, BERICH
[FBEEMFRDEHZIRDIRDTED. RAEFENDREE(ICLDRKRNIEREZS
PICIRZEDRIFAICEEUTCERLIED T B,

e, SRNZBODICEDLSBHEREEDNEFINDD . A EKEDER
PRANEZUES R DBEFFICOVTHERLFAENSEZR UL,

dAVE1—5ERE

Education and Media

RECE BRIEDBBEABTPEETE. ZUDEDHPHEBDEENICRIFIE
ECDWWTES, TEUTIDDOHMETEBZED TN, F 1 ICHBITEDEEE
UCOICTERTH . F2ICaEBRISZRBUCENRFEE L COBRAFT T
BDo 53 TERIEICKDEBDRE(EPIELEDHR TRA SNBSRFDERE
THd. FHEClE. BROBEOPARIRZODREZZRICHET UDD. ZHEEICLD
HEK - FEIC R D CRVER ETBHOREZBIF U CED TV,

HoVEYVIHRA
Counseling Theory and
Practice for Children

REOHBTRG Cld. HEERICKERINDLDIC. WABRICEDDDEBEOLE
MUCTWB, COREEF. ADYEUVIDERNG(ICOE, DIBENERRZRS
BRBAEDDDDIENTEDLDICEDIEZENET D, TDHIC, O—)L
TUAZREL. EFNEPDEDZEHFSD. HEEEDIZ 15—V 3VI[CES
[CENDAND ZENTEDRAMICOVCHFEERL, I=2=5—y3V)(F—-V
PRRMIECDVTERD. EHIC. AUV EBUYVIDRREFELEHS, FEBLPR
FBEDFEICEZIRAS. RIBICLRACVWC LN ZRBDH D ENTEDLDITED
e8I, BHREIZIT D,

=hE. FEB, RKEE. HE. BROELILEEHOBRERDPOSERL. Y247
VISR TIIEL . BMBEZEBRITDIENTEDNZEED, SHIC. DIEREYI
S—Y2BEZERRITHIEICAD. BRESICODVWTDERZRD D EBERIC
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HRIZIEREHR

Special Needs Education

REODFRABOAETEREDO—DOCTHIFAIZERBICOVNT, TORREED
SRR ERE R PLDIE. ADHDREFZZSHIEEDH UV REEFOERR
FSUICIREDIE. E5ICEZD UERBEEDHEFET DF M. FROBECDV
T 2S—Za—0OYPI—FVIAEU-EEHOANREZD. & UTERBED
BERELEENDSEZ D, MAT. WOIEEDHEERE REEARFITHZEED
[BFREROERV] FEBDEBICDVTEER D,

PHIRHBHEHRR

Early Childhood Education

NFETE. [HRBE] SE3Ah. ZOZE(ETHRRDOFTZOREZRES &7
BMET D, I, BRHRCBVTIE. FECREDEMNICEDDHT. YEEE
DEDHABHENICEHRESNEDIELTVD, ZDUCHAT. YIRHERED 4]
EFADEZFRRT D EERDNET— & L TREM T ZU.,

BHENICEF. BABR=Z0FEREH. LyIaIZIUTDREHR. HdVIL
OECD®starting strong™ 7”7 X U ADNICHDABEED HFRANIFLNBHE DB
[CEBU. BEETD. BHDBEERCIEFEL. ZHEEICLDIRER. FSEEDEITED
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Study of Early Childhood Expression

HEORFELDANERICHBITOERABE DD D HZE<D, FE. BXE X
R] EVSHEEICHEESNTVDO. [FRR] EWSHEEIFEEICY =27 )UAYEDI(C
<L DORBEEIDBRCERRFRICBNDERDIED ofclEnD. FEB
EBDRFZRER T DEENHRNEL VD LI ICRRITSND,

CORECTIFER - BREFCFBUHERBZHOICER. ZERZBLT. FTEHD
KRNZEEDDIEZZD. TNITMA T, FEBLLBEDRLERREICRIE. TN
ZRISIESHHEBES T TWI DK DEIEESEZRETT Do

BERFREHR

Study of Childcare and Education for
Special Needs Children

BEDHDFEDHP. DHDODDELUWVFEEDREICET DREFEEDTTK
TEBBEEL O TVBDBENDD. LN L. BEDHDFEHERIFANT. TDE
BSPHEEODRENTREEE O TVDRERE DD D, COEVEED, [1VTIL—
THE - RE] [6ENERE] Z+—7— REULTEEOHDFEDDREBICEHITDE
IR RZERET D, BMROFEE U CEREERZNRE L. BENFRETE
PRIBENEEZRASHICT DI ENAERDENTH D,

R E NRERER

Human Relationship for Early Childhood

WIRADANERROERIEAE UTCEDOICRDEERLFRBECH D, TORFE
FOET REERZEEREL. MR - REF - REELERFICHIT S ARBER
DEPHEEHICED I EONERZREDHFLEZHIT DLENDD. Fe,
BEAVDDDFEBDESBICE D CTHABRRODERISEZLFRECHD.

FECIE BHOLVDHDFEDZST. ABBROEMICDOVWCREND DEHSY
(25, REDOHPTABRROBEZERT DCHICE. REEHEDEEPEPIENY
DN, FEDRSCHREGECD FSTILPVECE, BEDPABERICEDLD
SEEZESZ DD BEFNFEEEREEHMRICIOTHSDICUIZL. HRD
FEEULTF. ETARP4REREEHREERL. BRI D,

IR L IREE

Health Care for Early Childhood

EDCHETEDNETIE. FEBLEORRICEHT OREF. BFAED SETERIE
RTHINE. BDVIEEHEHRRNS CCODRRORFEBENEE O TETCVD,
ZTDRIPEBZNTALD O, FFECIE, EEDRRLABOEENERSNDL)
RAICBITDRRICERZH T, T PIRAORS - HEDHFHP. BELPITL
FREPERICOVTCEANGERZRDD. 5IC. HFHFPABRROSDITF
EBEBERDELETREMIEODOFDERICERDHFEICDODVTHER 2L,
INSDTEZRDFR. BRDFEBIEBEDwell-being DEIZ P RERMBEDFLE TR
DIEHICIERE - REERS - 2R - HREEDKI SENIHZETNENCDONTERZE
gIHTUVEL,

SFEOEARE

Study of School Accounting

DHEICETDERA DS P EANEHE D B RUAREARETORE - R5f
DRAFICOVTCHEIR L. BRPRBICOVTERT D,

EREBDBEPEANGRHEH DV TCHIACTED, Ffo. ZREARSTOELE
PRAL SREZOZHGWMO FPHBANTOITECDOVTHIEREL. FHETEDLDIC
FHCLEZEENET D,

PRIABIRIAY b

Management in School

FRISEM T D, fHlEIF. [—EDHEERZEENT DICHIC. WEBDREI®
HRED DML - IESNTVBER] 20D, B#ZENIISEDeHICE. MERICER
ZRMECEDADNVNDCE (AZ225—v3V) ] [ZNSDALMTRAZEIUK
SETHEMZER O>CVDI L (BBEMN - HEREN ] [FHBEROERZHTULT
WdZ & GHBER) ] CVolcBRINETH D, H#BDNIIT I EICRD. B4
ANDHOFEMZBR 1. 1805 (1] DEHHEND,

5. ERICSKOSNDOH. O [##1] THa. FHEECTE. [ERAERTRY
XU K] 7z [ZROBUTCWNDEES - BRZRFE - EAL. FRICESIBDAED
——XCEHSBEDS ZROI v 3> (FEfE) ZERLTVGEE (5E) ]
EEBR BEERDPVNCZENZNORHBZED LIEN S VD TN DBWNEENE
EHEMZEER L. ROEERBEZER L CLHEWVND LDV TRHEFAH
ZERUL. SOICHIEEFREERRT SV EEZEZDBEE LIz,
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Crisis Management in Schools

WU, KRR BBED T FEEEFREHERDRCEREZREATND.
SHNICEZEZE LU CL2ENEREZE PEABENER T NEZFEE RO
FREERAPEZEICHIIDILENLE. BAKENDZEERLHRAFLLICEL
CTHRYZBLCTEET D,

FROVEADTEICBVCTLDICURTZ[HS U THFREEICHE D TLIKARE
b\ BEEVPEREBEDDBHI L CHBAREREFTD . BEFBIEBHIEPE K DA
FFEPEEEOREOICER M. BRBEBEDESETTAICDOVTER UL,

FRAFHRE (R)

Institutional Research for School

A VAT 4T a—3aF)b- UP—F (IR = Institutional Research) [ZHFD
TF—IREEDTDFEICDVNTES . IRDUHEHUDIHIND KD ICIHESDIF. &
F. BERBEOFRIHANDIISNKD SN TWVND &SRR TIEFEL, BFFIC,
SHREHRBEEEDOT D MALICDVWTCEHNICEHAT S EDHROSNTVD, —
7. RIEK>TESNDIBERIFERBEDUEPTEEZ ICRNMEEVDEDTHEH D,

C Tl QIHEREDHEZREN O UICENBR CHDCEZDFA. ZRYBE
CRDEBFENDEENESND [T—FZNEL. DT DEEH (RERFZEHHENR
#2010)] ZHICDIFH I EZEBIZRET D,

IBEETEE
(MYP/DP) TA

IB Teaching and Learning TA

PYP. MYP, DP. CPOREINIF. ERABICHTDBOERTHS. 7O
LClE. EREEDFEZDLDEADRLZIHPAZTNTHED, [IBOMEE] HXU
[IBOZEEER] ELTRENTVD,

BT7OJS LTI, [ERNGERE] ZLOBEEEECERDIToEIE. EEE
BUCZOEEBIOGAEDISET 987z, IBRERDEHDHLE UTHEDITTW
%, COI—XTIF. IB7OJS AFERNERFZEDOABODERZESEELT
WBDD. ZULTZENZESEROABAYF 1S LICANTVKHEREDHDDD
[CDNTHRETT B,

IBEEREE
(MYP/DP) 1B

IB Teaching and Learning 1 B

BHEBEEICE O TEHOEHATHEBIEFBEEDELNRZRIT CETHD. FH
PEEDHSHDIGE. HSDIERZEFED L. [WE] & [LEDS5] DRDEDHIE
ANEZERTBDCHIC. ZODEZAE - REL. FEEOREHRERILETHIE
THB, ELIC. FRPLEEOERELDHACDEEND O EBRULEHBEDH TH
D, BEOHEREKD, BEOBNEEEDRLHNREIERTDEERISND.

COO—ATl. HBEFBOERESEZFHND EUEDS [HEICKDESME
DEWEEDD ] [CDVNTRETT D,

IBIETHE
(MYP/DP) IC

IB Teaching and Learning 1C

TONBREREVNS T EZEBH LTS, LlehoC IBTZOJSLDAYUF2S
LOPED & PHEHZERZ D TO TR ICEFZERT CEF. IBRENFONEMNE
AHAREAFELOTVD, COT—RIE IEBEFEEDRER. KU ERNEH
BOHEL IBEREDERMICIHRMIEE UTREN D DRATFIEEEDIEFZ(TET ©
CEICERZETTVND, DI &lF. FEEOFEEICBNC. £DK3ICTO
IS LEREL, FHEZET DD, VWD TEERET DHEDER LD,

IBEEIRE (MYP) DA

Articulating the MYP

FEDORRICHT DFHEIE. FODOTOLADADICAIET HHDTHD. LM
FHl S K ORHENFHOFACOVNTTDBAHZE L. IELVEBRZRT ZENT
EBDNEDIDE. FBICEELEREL D,

AUF IS LAOBEICSVCEHEE & EROZUEEBENROICTR—HFLT
WL ETAREIRIEEDTH O, #HimRICIDBATNINEDRH CTH D, CDI—R
TlF. BXRILAVY—XTOITSLREDKSICTYAVEN, BEIREN. RR(ICE
ATNTVBDICDVTESFNBAREZS(ICDIF. DB RILAv—XTOIS5 A
HHERU. KOBDFHMITEICH T DERERD TV CEICERZH TN,

IB¥ETHE (MYP) IB

Assessment and Professional
Learning (MYP)

RLWEBDIEHZRT CEREITTIEEL, B RILAP—XTOISLDOHEARE
. BERBEEHEL TV ETOBESDREZ L DRIERE L TN T2HDED
#7z, EANT. FrelEBEDAL EHI L THEENISED TLILK,

COO—RTIE. IBOHBEISAHENMROSVAUF 1S LATHADOTO
TRADRRE., ZBRRZELULSTA TV TcHOFHEFIEDOHEE. FaRFHER U
BREHIZERICRIET DD (CHBLBHBENTORADERNOYR—h BHD
EEICSHT DIRDIRD EWETRFERNOERD . IBS LA V—XTOTS LA
DERERICAITH U TCEDDFBICEDHEATNL
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Articulating the DP

FEORRICHT D5HAlE. 2UDOTOTADFDICUET DHDTHD. FEME
RS LFOFEERFHROFTAC OV T O FAREZB L. EULVWEBZETRY CENT
TBDNEDDEBICEELFERELED,

AVUF 1S LOBEICBVNTIHEEF. EFEOZUEEBZDRNICTIR—MUT
WS ETRAIRFEEHDTH D, #HmHICIDBATOINEDHF CTH D, CDI—A
Tl&. IBF« 7OXTOTSLREDKDICTY A EN, RSN, RRICBAS
NCVBDNICDOVTCERNGRBEZSICDII. hDIBT « JONTOT S LNEL
Kz, FHETECHTDEFEZRD TN ZECERZHTTNL,

IB#ETEE (DP) OB

Assessment and Professional
Learning (DP)

BLHEBDEHZRT CEREITTRIEL IBF « 7OXTOI S LOBHERE L,
ERHEZHHEL CLW ECOESDRAIZ LD RIER L TV TZHDRID 72,
BAT. FEFBAEDALEBIUTREBRRIICED TN,

CDOA—ATIE. BOEEITA S IEHBENVROEVWAUF 1S LATHA2DTO
TADRRE. FEBRZELU LA TV e DFHEFIEOHEE. FERBIEHER U
BRI ZRESR(ICRET DD [CHEFHBENTORADEBANDOYR—~ BED
EBICHTDIRDIRD EETRLEERNOBMD#EL. BT+ JONYTOISLDE
RERICAITHA LU TGED DFRICIDBA TN,

IBEEREHRZA |

IB Research and Practice 1

BRBENLIBHBEEICIE. BOAEREKIDIHBICH LTI TIEHL. HBEEZRD
ELREBEPIRIADIRDIRD Y™, EENEREEESE U COESDREIDERLEE. &
VEENE BB ZRACHEE CTHDIENKHSND.

CDI—ATlda) AUFaS5LTHT A EHEE (Curiculum design and
structure). b) #8&EFE (Teaching and learning). c) Ml (Assessment
and learning). d) EFEOEWVLFE (Professional learning) M 4 DDTF—X 78
UTERATRICBIFIFEZHASHICLU. FULKERETOIBREDEDBEHFZITS.
HHFIERD SFEEEDN T D EICKD. BSZRDBEIKRZEUSERLT
W<, Ffe. ZRPIBIOZ 227 4 DR TR DERATFHEREICH LT, AP ER
Z T SEYIEIN G EZEEHU TV,

IBEEREHAF O

IB Research and Practice I

BLWAFILET I =y JZEME UIciRBE U Y —F ORRBEL S NDHEYN D
ERMOBVERE. FREICRVWERDNZESZADEEBIC. HEREWPTHHIICD
WCEDEHZE EDK D ICEIE L TVITERVLDZE RME). @E@EEHZE T LT
EEENT EIEDBDTH D,

COO—RTlE. HENREICWOEO LTRHS5NSD. IELVWTEEFIROH E
[CRFZED TV e DR EEENDBERZENE LTS, BEDIESZHRRT
DRICHBELDAFIVEED EEBIC BEPY AT AOEHDRTOHEDSD
DH7ZERET D72, I—ADHWDHEHZEEL CHICDITTNL,

HBEERIEY R I A NMRF

Management of Teacher
Training Courses

REICBTDHBEZRE - BETDCHICHBLEBRZHRENCEIET D, H
BEREOENERE, BHEREZENT OETHOER. BHFRENUF15L0RBE.
R2CBIIDHEBEFHEMORT BRI Y —F& [HHIEE]. ZWHRESHE
HEOEBRIDM LR, s &EH Uci15 D BMBREDRTEE. BBERE(C
FUDEFNEEZANT LT D,

EEHEGE - BERGRIFR

HIED Course in Administration,
Law,Policy.or Organizations

BHHRENUF 250 XKELEFERDEELERTH D, SHOREHEHE
[FREFEZEDRZNZ THD. BHFREFCDORELFULEDHEZLEBMICENR
ELTVLEDIC, SBRELELEDVNETHD. HEEMEKRS - FHEHE -
BEREFEDBERICERZH TENS. REDSSEHEHE - BEROBHERZOZE
BICODWVWTERT D,

HEE - HEFIEHRR

System of Pre-service Teacher

Education and In-service Teacher

Training

BARDAEER - MEREDERL. HEMABZDERCTHD. KEFICHBITDH
EBFEWCEBOTHESD. UHEDHIEICK > TITOHNTLD DN, HEEM - HE
ITHICBIT DiEM ERR - BB TROEFNEHER SR, PREEICHITDH
SDHER[ LDzHDIHEICHMNED 5. BEDEREHMEDSERDITEICDNT
ST LTz,
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Mind Sciences Research Method 1
(Research Survey)

ETREOMRIF. TOZLAEFHICBVWTLLBEATHDEROSNBDER - &
it - BEARZREITDEDELED. TDEHICREDDDRERFICHBNTEDLD
FREDEDRIGEFETITONTVDNZHD . ESICFBENSTREFT COMRE
DFNZEET D ETIND BIRDMRDOBAZFAT D EOHNEELD,

ARB(FZEZEDORZCET oM ZH A CEIET D FEZZRIEED LT,
FEDECOMRZEFROPTHEDS. RDRAT v T EUTOMREEISEDTz8H
DHFBZESZ Do

IDDFIFFRFRE T
(FRZEEHE)

Mind Sciences Research Method 1
(Research Planning)

MRF. INFTICHSNTVBDHRICH LT, FEER - D - RRICK DT
RSB OB ZRM T 2 —EDEH TH D, TITIF. BIHOHB I (CES
DR SN DA ZBE LRI L. BICHREARZER T DD DEED DiRIE
MR DETE EREDKD 5N D.

FHEE RAFELEEHECOBOELERICKID. DORZMAZRERICIL
RIDCHDHEMEFEICEZ D, AREDEE(ICIE. DOREMFET (MR
F—A)] ORMUEEHEIRESED.

Research Presentation
Research Presentation

FRPMARICHITHRB COOBRAERPINRAY —FHKIFESOMEMRZER L.
[EREIRT DHE U TCERICE D TETCVD,

KEE CEFBHELEDRIICDODVT. TORBDIRA > hEGIHID . TNZEEF
[CHUEICIEA BDIEHICHZERIRT DNED . BFE - KifTEORRD SEET D, B
HEFBD DREDARNEHRYZER E U T, TNZEHMDEREEZ ST DDEREL.
BETHRERULCRICHEDREZRTD.

EEE. RS54 RDEDT. IRA Y POBE. REBOFRER., SOICMEBOFHRKIC
W BDEBDINA > PDEDIFABE, HERELITTHELHEWCHERI DB TDT
EHEFEND,

ARiD %R

Mathematical Brain Science

APEMIDORIE. BREERDHPN SBEFIFRZNRN(CHE L. BUETEZ
BRTDKDIC. BRBZBLTCEBITDENZER>CVD. BEFEIHI/E1—FIC
[ BIERIRCERVEEITED D,

KEFE ClE, MREBZPOEZ(CBIIDRCEERRNVBREMBELEN S, BR
EHENICESRU. TNCK DT MRDX D ZXLZRSD . ANZALZRS LT,
FIENRIc I RENZEHHZANTCZU. RANDRERICH L ULATED HZED,

AV 44
A% 7x—R (BMI)

Brain-Machine Interface

M~ EH B & DBIDIBIRIREMIC DOV TSR T D TUAY-NY—Y (V55—
T IARZRRT DICHDBEFRIEIM CHDRZE - ESERMP, MERZHE0
LEEMMICETDHMREZEN L. MbEvE. BEEZHIET dBBICDWNTIER
T2, Ffe. BLBDICENITeHICHEESNDERICEHDIBERZSDIcHDE
I, SHOMREEN PROEEND SEMENDEIHFBEE E(CDNTHZRS

HMEEFZEORT 4 IR

Cognitive Developmental Robatics

HEEFRZEORT « JAICEHTHLDBEEAT L. RADHARRZEN TS, O
Ry hMEilfSHE. B - BF. BRECRCEREMNED O THD. TNSDRE
[Cl&. KB EEIMDEELEEZ SN T,

FHETIF, ORy bOFENHERCICERZI T, BERLIELESEM. KRR
S EDBEFEIMEZTDREDTAEICDVTERI HT LT, ORY OB LB K
UBREDDDH#ZEE VEFZRDD CEZENET D, KT, REFICBV
CRESABER UG SERNICITEIT SO Y hORBZZET LIV XLDER
RNSERT D,

2016 KREHREE




# B &

ETH

B E A B

DORZEEREZF—A
(AR 1BERF4F)

Advanced Mind Sciences
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Advanced Mind Sciences

(Human Science)

FEEDOENIE. ERSNOITHIEEENZMR. DEPME. A2BZMRcE
BEMREZBEL, BT —YU—RX%ZTD. DOREZERT DMERZLTH
BZE(FMEROBERICHDIcH. D2 DDREENSNST VAR IEET 2,

ZHEEL. REROMROTRZHNDEND TIHEL, DORZEDOEE LD
AL fTBILANIL. HEOUNIVDERZEFEL T DLWVWREZEE. RBEDEH
DIRELFERET D ET. BSDMANDIDLEWVRRZZSEZERET D,
COEIS—E F1 ORESNDRMZRAH bU— MCBITDHEE. 55R.
RHERKODURET D,

VAT LEME

Systems Neuroscience

RE LA EEp. BEPHIRT - RELEOSROMEEES. KMEETZ(DTI00E
Bz B 2 EEMRS A CEBDR Y MI—07ZEa U, (EENRIEICHE o CHtRIS
HOKRBEMNEZTO CEICLDTRELTND,

[V AT L] Tl SiERICK2/5t (-T2 J) hS. .
WNROBANCENDEER. [THORHEFBOR. BFHEBRREDRELECDN
T, EBRMIRICK o> TRONCABOERZITD EHIC, DIBFPEHEIERICKDA
HEEDLDITHET DD EHICDIF D,

2 AT LaHER Rl

Systems Neuroscience Method

RERClE. DOHHAF EBEDERICHELHERRIZN JO—FEUT, 87
FHNBRUEEZNEBRZMOERN., BARE, Efl. BLLEEZRENCEET D,
RBIZINERFME U T, MOBEDRIRS KUBEME T CORENTHRFEZS
13V

EBFHERITME U T, B4 EMi0OESN/EE S RER DB ES) Z
PRI DIREMN LR F A ZF S TNZNOERBRMOFEZERL. HRENIC
U TcibiiZz@lcBLD<EENZFITHITTVL,

£ NERAIMRIET SR

Human Cognitive Neuroscience

IEBDDE. AR - IR - R - BRELEEHNORAEEDHE(ICLDTED
o TV, 0EHEFICIEUE o feFBADIERE. BB DERHIKAEZRERR
[CBASHMCUCEE. LD L. KREBDEFHFALS CRAKEZHAT DT, R
FDHD. WREMPNLEFEZEALUC. BAEREEZOBTZEH T MEEEED
BRZEANDTLICKD AU Y MME. fMRI - TMS - PETIREDEEIFHTFEDFE
BEEBICHASDICEOTETCLD,

COIRETIE. RBAVDIEZIETTER & BRI ROERZZ V. LFEPLOR
FOHONEDE &S ERAMRERFZORKRICOVT. BRFOMFAZSR UL
oI 5.

B X — R

Neuroimaging Analysis

AFEFEIF. EEEFIMRI (MR MR CTHEESNDERNEAH. BilizH(CDIF
D EZBENET D, IMRIZAWCIER ZEHAIT 2T DERIFFRBEZ(FR L.
ZTOFEEZRAVTIMRIEERZTL. TOMRIT—Y DET7ZTD. Ko, BITHENT
(EEEEET PRy bD—J8T) [COVWCTHBESRZEITD. —a—O0AX—IVIFEE
BUWS & TEFCEDMEECZTDRFICDOVTHID. IMRIZBVZHRXDAEZ
Ef(CER CEDHHZIF Do

FOANFE
Cognitive Science

BAERE. EREPEE. BEEREV O ABOSRAEEZDOED [ERILE]
VAT LERR. BRULETTIVOBEEERPRBZBWVCOMZHA L TABD
RABERED AN X LZFHT DZBNEHF CHD. AmHEDEMNIF. BARZDERE
B2 THAABKRRICOVWTCREU. TNZRCEBLPEEHRROXNZALICDNT
BRERDDCETHD,

BHNICE EROET IV, AEKE. MHEES. BEER. AYRAOHTELE
ZlO ETB,

H=DERE
Social Psychology

HRDEZEFEICHABZRICSITDALCDODBEZHNDZB CTH D, ARKE
[FHABDBZCHITDEEFTHRBRZMLN T D EEDBIC. EERENEL ITHN
TLDHEMBERZ(CDHHND CET, HRTIDEDL S FRREERAICL O THE
ZRIIBDDDHEST. HAARNTEDE D ([HUBENTVDDHEFZRD Do

BARICIIEENESHIBESE (IMR) KEZRVCRRZBNTHILETHE
TENDMHEER(CR T DI ZRD S C L ZBENET D,

2016 KREHREE




# B &

ETH

B E A B

TR

Neural KANSEI Science

B4ld BRICK S CERLUCERBERZMEICTADER. BRSEZEMRT D.
LU, BEEZENT DEENNREZNZER T 2BERSEDBICIF—RHERER
WEELUEVCD, SAICKOERBERODLECFSDRMHEL. TNHE,
V1YL DEMRFTRE EEET I DIEICE L REREZH D,

COMBETHI. RAOEXRER. 2EF. KXAHRER. SSARZOMRICEDE,
BEICHATOIUITHDBES LU ZOHERZR L. SXROAHKIREERSHE
BRZESDNCT D,

IDDEE
Philosophy of Mind

DEBER, ELICHMEDBERICDVNTOE@RZZFRODIHIC. BR2OFEREHERT
DEEDIC, AFDRBZRET L. RERCADESHICHE S cDOD ZEHERT Do F
foo ABLADE®PY T LD, DZEDDIEHICFE. AHNELEON ZHERT D,
BERClE. BFOEASERIETD—HT. EYFPOERE. HRFPEEFLE
DOHIBZEDUVNDD, DICDVWTDRENTRBEZENT D FEEDT 4 A Y
23V ERDICERZED. BEBED T CRINIEL R— NEERT .

—a1—-0IYvIRRR

Neuroethics Research

MRZOERECBICHIULCZ2—OIY v IRE, @Z/-L. @ZE5SHCT
BDD. BECIF. Z1—0OIYVYIROEFEZZERT D -7 C. RIMDH#HF(C
DVWTHRABZHESE UENSMEBRT D, Ffc. [RDER]. TEHREZ] B3
MRl B SO ocBRNEREZ RLIC. TNTNERZINEL T,
TUEBYT—Y 3 VTV HEICEREIRUCOAT. UIN—ZERT B.
THIC MR ZEDD EE. VHTFDMEBENFELET DD ZERERL. TN
DIEENRETT Do

HETENF

Comparative Ethology

KEICFICIFEINVEVWDEEE T DIeHIC. BRAEFITED OZNEEH T D
DEIEZERED CEIFENEFRDUEDTH D, HLBITEIZ TIFRRLEEN S AB
BRUFHYDITENIZZHD. ZORLEEPEEZASHICLTVKIET. fhifebA
BODDDELNEBE P AR - B ZNZNOREPHRCBNTEDL D ICDEFE
EDTECDHZEEZ Do

AHEETCIF. ERTEZOEROVFELRDBNZRALHS. ABEEYICH
[FHHEPEIREEDERNTED SHANTEF CEREZELLDIZIHTEU. |
BIFRmD SDREVWABBREEDCEZBIET.

IDDOITENTI

Behavior Analysis

AEE CIEABDODZERZNICAE UDTT DTTEC DV TCIRBZRD D E7Z2H
HET D, HIC, FABRCTEFHEZNEHEAEICHITDIALDLDEE(COVTOARE
& - DITEICER T . #RCTIFFIFHICHDDIERIMIVE (REE, BEE 8RN
[CDVTEU. BB —LZAVHARLEBEZERERR(ICHARTDIET. ERY
TUTIIPHRNERRT T AV DIERE. T UTEROFIRICDOVTES. #ED
BATIIDEFEIRZICDOVTERD SISHE TR,

FHEREZRHEI S CHRDEFRBRZRBETBEN SOME C—ATHTEDL
SICED T EZBIET .

EARBAENs R

Advanced Biological Defense

EYFBAERZRFFT DI2HIC. AFRDSDBE(TH UKL ABAEHAE Z R L.
TNZHEBLCVD. COMEEBERZEY. Y. BYEL<FELTNDHY
FEE CIIFICHILEYDEFHEEE CTHDIREBRICOVNTHEET D,

BHNICIETEEDOABTTHERLTCLKH, BEDH ULRIENRESNTNDDE
THHBHDT. FRDBEERICEOHMNENSERULIZL,

R ERBREENT DHD
BRREDIOEILREDRE
NEDSERMFERDOBE T TS

T HR2(C K DIRETEH:
HEZERUENSHE BT O CLDBERER

o > wnn =

IRAEMERIEE

Applied Bioorganic Chemistry

ZEMEOFEVEEPEREZEORITOHICF. FTLLDRAREBRDFHLSDAT
U—ZVIPERERICKI DT HRDER - BEOFHHLD £8DHU— MMeahz
ROETCENBETH D, CNOSDEEYEDFEBMBRIUDFEHINT. #HL
W KTD" NEHRT D, TDEDICFINSDILEMDDFEELZNICETL
EYEMEOBFRZERRAL T GEND DRENEEEICIDDFREFAZTI LN
WETHD, COBREONDRRGBEICEDS RSV ITHA UV OFEZEHRL
L. FIEZRIRT BIcHOREBEIRICOVUEFWEZHDICHERZRHAT D, D
HERICED T, ETAFBEZERRL TH5LEL,

2016 KREHEE

IR G 9 O RIS IS =

=]
=z

IS

NS T

)

W

oS H-

£

(

121



122

# B #

ST

#E AR

R SRR

Cellular Signal Transduction

LHIREYIFERCENFTN ODORE, RRFHFOZISHIGL. TORMREDIE
BHEHRF LTS, TOEGKOLERHEZRITT SIcH(CIE. oW IS HiRE
DERICEEBDM AR CH D,

i BERmERBZ AR TS L. MiRND SHRICERT 2BRIEYS. M2
RTORBENE. MEANDBEROZIEEIBE. BEABREES JUBREED
BHEUTOERRRICHEEIND. INSOANZXLDVDITHERICEES TV
DhE. FHkT Do
1. SHIREYMTOY IFIVEDER
G VIO BHEZEAERE
MAP+7—¥
YA AL ETI—

B Dl

a1~ W

R RINA
AVTFAITAIR

Applied Bioinformatics

WF. BRISETIBROEZNANESD SNIHER. BELERZN—IEUEEYORK
REREAT. HEREMZ. EYYEBET UV IRBENTRICIED DDH D, KiEE Cl.
DAY T AT « 0 AFAMZRAWCERZDH UVWVIRFES IOZDERICD
WCHERT D EBIC. BADIMFUERICER CEDEAET —Y COFEKZAL
OEBBRET Do

BHNICE BELFECIIFET. RRET. Ry ND—I@BINS TOTY —REE
EDINAAAVTARIT 4« JATOEBIFEMZEE L. /DI\DZEBRFTD. &5
(S EBRZOFHEDT v LY IDHTHIV AT LINAFOI— (EasZEY AT
LEUTE#ET RS T, EYPYEZEALLTND) [CBVWT, FEBEDHMRT —<
[CRIUTEETIVBRZH# Do

IRRERE

Research Ethics

MREZ < DFEAMED LI TEHBMOHERTEH D, NEHBEDEETH D, 7
FMRLE WEZIL > CIOABOUHRZFRB L DD, ZIICHIEMEZMNA D
CEIERD. ZDOREICHFESTDHILETHD, HEOREFHERF. HIEBHE
% Bl REICEDLKZEICELDETOND. CNSHS5RE L THZEOREERE
RZRET DITR. MRICBITERETRCTHD,.

KEECE MRICBITDINETRBIOBRDUETARICOVNT. RRIGEBLE
DHEERELVENSER. #RI DI ZBUT. EEAE UL COMREREZS
[CDIF%,

A=V Iw T

Internship

A=y TTlE INFTOEZTESNEERIRHPAFILE, RHRT
ROSNBDAFPAFILZFODITD I EZBHEL, 15 - HFREBEEETESD
BRINHFORROF v U7 (CEET DUMEFRRZTO CEZBENET D A1 VT—2
Vv TICRD. BODMERT -V EDOBEEEPT vy TZEEVERTHIET. &
W 2FFHZEICHD. BRICEEYT DBLWVEFIAHDESZ B LIRS
EFERZIERT D EDFREICED.

IDOFFFRFUAL
(F—5 )

Mind Sciences Research Method II
(Data Analysis)

RE - RRICL>TELSNET—FICEF. BEEITDIRBLUNCEHIEER CTRE
BADRAD, HEDBIETIF. ZOBERZ—D—DHRLT. RHDIBRHRIED
BMZEIEET D EHRHHND,

AEBIFE. DORZDEEEDT—IREETIVEDMFAEICDONWTHL. FAE -
EBHODT—FICDVTEENMEEHE LA R I DI ET. DORZFDERRICDL)
TORERPETIVEEH U TV EZ AZEERICIEEL TV, ARIEDEEF. D
DRZEWIVE T WART—A)] & IDORZMITAT (HZREHE)] DEMESH
AR E 152,

IDDFEIFRZUEN
(GR3Z{ERR)

Mind Sciences Research Method IV
(Thesis Writing)

MRIE. TORRETTEREAERZHRL. BROBRICOVWCTREHH L GEDD
RO ERARZERD DA VI T IV EL O fcEE. ([FUDTERZER D, DORIZ
DX ZENC., CESOEMESDICERLTESD. FRUZERDTHS I LEF
BE CIRIEVD ZIUIFZRD TH 5 SERINERINT TH D,

FHBRZDEHDTTEZ. BEDEFIEEICLDIEET S, FAREDEE. [
ORZRIDE D WART—A)]. [DOREHFET (FHFREED]. IDDOMZHF
EI (F—F )] ORMEEHRIREED.

2016 KREHREE




4 | Curriculum Table

Mind and Brain Sciences Major (Master's Program) in the Graduate School of Brain Sciences

O : Open Term

T . Open for students from other gradulate schools, and the certificate of Mind and Brain Sciences Program will be awarded to the

students who get > 8 credits of these subjects.

Opening year

? 5|z
Course . O| 2016 | 2017 | S § g
Code Subject % P g P g § § g Remarks
g&|5|&|3|g |8 |8
COSC 500 | Mind Sciences Research Method I (Research Survey) T 210
Imsrog.u Cttory COSC 5071 | Mind Sciences Research Method Il (Research Planning) + | 2 @) Compulsory
ubjects ENG 500 | Research Presentation 210 O
COSC 518 | Mathematical Brain Science 2|0 O PS
ENGR 513 | Brain-Machine Interface t 2 O O x
COSC 510 | Cognitive Developmental Robotics 2 O O x
IS 500 | Advanced Mind Sciences (Brain Informatics) t+ | 2 | O | O | O | O | %
COSC 517 | Brain Science and Humans t 2|0 O P .
SCED 501 | Molecular Life Science 2 O O ¥ Choose four. H
SCED 500 | Decision Neuroscience t 210 O ¥ corresponding to
COSC 504 | Advanced Mind Sciences (Neuroscience) t 21001010 * yourprogram
COSC 506 | Developmental Science of Mind 1 210 O %
PSY 501 Educational Science t 2 O O %
. PSY 502 | Psycholinguistics t 210 O b
SSLI‘:;)e]::;L COSC 505 | Advanced Mind Sciences (HumanScience) 1 | 2 | O | O | O | O P
COSC 507 | Systems Neuroscience*' t 210 O
COSC 508 | Systems Neuroscience Method t 2 O O Credits of * 1 required
COSC 520 | Human Cognitive Neuroscience*? t 210 O
COSC 515 | Neuroimaging Analysis t 2 O O Credits of 2 required
COSC 511 | Cognitive Science 2 O
PSY 504 | Social Psychology t 2 O @)
COSC 509 | Neural KANSEI Science t 210 O
PHIL 503 | Philosophy of Mind 2 @) O
PHIL 508 | Neuroethics Research 2 O
COSC 519 | Comparative Ethology 210 O
PSY 503 | Behavior Analysis t 2 O O
BIOL 511 | Advanced Biological Defense 2 O
CHEM 504 | Applied Bioorganic Chemistry 2 O O
Related | BIOL 509 | Cellular Signal Transduction 2 O At least,choose a
Subjects | BIOL 501 | Applied Bioinformatics 2 O O subject
PHIL 501 | Research Ethics 2 O O
COPR 502 | Internship 2100|010
Research | COSC 502 | Mind Sciences Research Method Il (Data Analysis) 2 O Compulsory
Methods | COSC 503 | Mind Sciences Research Method IV (Thesis Writing) 2 O

M Requirements for passing the course
(1) 6 credits in Introductory Subjects

(2) 4 credits in Research Methods

(3) 12 or more credits in Special Subjects

(4) 2 or more credits in Related Subjects

(5) A total of 30 credits must be acquired, a master's thesis must be submitted and the final exam must be passed.

Students that have graduated the Neuroscience Program or Human Sciences Program will receive a “Master of
Neurosciences” .
Students that have graduated the Neurosciences Program will receive a “Master of Engineering”.
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5 | Outline Image of the Curriculum

Mind and Brain Sciences Major (Master's Program) in the Graduate School of Brain Science

Introductory

Subjects

(compulsory
subjects)

¢ Mind Sciences
Research Method [
(Research Survey)

.

* Mind Sciences
Research Method 1I
(Research Planning)

* Research Presentation

Every subject 2C

. 4

Mind Sciences
Research Methods
(compulsory
subjects)

* Mind Sciences
Research Method III
(Data Analysis)

. 4

¢ Mind Sciences
Research Method IV
(Thesis Writing)

Every subject 2C

2016 KREREE

Special Subjects (optional subjects)

Measurements and Analysis of Mind Sciences

» Systems Neuroscience
» Systems Neuroscience Method

» Cognitive Science
* Social Psychology

* Human Cognitive Neuroscience
* Neuroimaging Analysis

* Neural KANSEI Science
* Philosophy of Mind

Every subject 2C

Mind Sciences Research

* Neuroethics Research

e Comparative Ethology

* Behavior Analysis

Every subject 2C

Brain Informatics

Program

* Mathematical Brain
Science

¢ Brain-Machine
Interface

 Cognitive
Developmental
Robotics

* Advanced Mind
Sciences
(Brain Informatics)

Every subject 2C

Neuroscience
Program

* Brain Science and
Humans

* Molecular Life
Science

* Decision
Neuroscience

¢ Advanced Mind
Sciences
(Neuroscience)

Every subject 2C

Human Sciences

Program

* Developmental
Science of Mind

 Educational Science
* Psycholinguistics

* Advanced Mind
Sciences
(Human Science)

Every subject 2C

Related Subjects (optional subjects)

» Advanced Biological Defense
¢ Cellular Signal Transduction
* Applied Bioinformatics

* Applied Bioorganic Chemistry
* Research Ethics
* Internship

Every subject 2C




6 | Course Catalog

Subject Credit About the course
Research in Master’s Program develops findings, technologies, and ways of
thinking that are recognized as widely useful in a given field. Therefore, it is
V] CalerasE necessary to understand through which means research is carried out in the
ield of modern sciences o e mind, and estimate the direction of future
Research Method I field of mod f th d, and estimate the direct f fut
(Research Survey) 2 research by understanding the flow of research until now. This course
I T provides students with knowledge in order to position their own research in
IDODFE y = . . . .
. T o the world and continue on to planning the next step to take in their research, I
by teaching them methods to read and organize literature related to the
sciences of the mind. %
Research is a method of providing new experiences and knowledge through ;E
observations, analysis, and experimentation on existing findings. Research %
VT SElaEEE requires that existing knowledge and knowledge that one hopes to obtain are o)
Research Method 1I rigorously classified. It also requires strict and logical planning and &K
(Research Planning) 2 implementation in order to obtain truly new knowledge. This course provides U
RS (EE) students with methodologies to reliably prepare research on the sciences of the §§
I ] 7. g . . . .
v T 7aTE mind through close discussion between students and faculty advisors. Students %
must have obtained credit for the “Mind Sciences Research Methods I 2]
(Research Survey) course” in order to take this course. =
Presenting a talk or poster in English at a scientific organization or research
society allows one to show their research results, and is important as a means
of exchanging information. This lecture advises students on how to best
understand the gist of sample research papers and accurately transmit the
information to someone else, from the point of view of a scientist or engineer.
Research Presentation 5 Participants will select a representative example of literature in their own
Research Presentation fields, will understand the gist of the paper with guidance from the lecturer,
and will present the paper themselves. They will then receive advice on how
to improve. Advice is given on such topics as creating slides, establishing
points, presenting in English, and finding points to question in the
presentations of others. Therefore, students participate not only as presenters,
but from the standpoint of those listening to and discussing the presentation.
sV
Human and animal brains can extract important information from huge *EII-
sensory information, and can learn appropriate behavior through experience. $
. . This ability is impossible for current computers to perform. This lecture
Mathematical Brain . . . . . .

. introduces various interesting phenomena in neuroscience and psychology, ﬁvﬁ
Science 2 . . o . . 4]
o while mathematically describing the phenomena and exploring mechanisms *4
RO behind the phenomena. Students will learn using concrete examples in which

mathematics plays a role in exploring these mechanisms, and cultivate D)

mathematical skills. @D

This course explains technologies how the brain and computers communicate %

and exchange information. The technologies include, neuronal encoding and Iﬂ

decoding methods in order to implement a Brain-Machine Interface, as well as N

. . findings related to multivariate analysis for neuronal activity, BOLD signals or &
Brain-Machine Interface ; . . . .

N t 2 EEG signals. I will also introduce mechanisms how the brain control arms, legs, Ei

TVAYRYYAYTTT=A (BMD) eyes, and other parts of the body. Students will also learn about electrode £

technologies used to obtain various information obtaining from nerve and brain =

activity, and about machine learning methods from these neural data into
voluntary movements.
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Subject

Credit

About the course

Cognitive
Developmental
Robotics
ABEFSEORT 4 2 2

This course introduces more advanced content related to cognitive robotics
and the latest research developments. Various technologies are related to
robotics technology, such as machinery, electronics, and information
technology, and we believe that artificial-intelligence technology is important in
combining all of these. The objective of this course is for students to acquire
knowledge and deepen their understanding regarding granting robots
intelligence and autonomy, by considering elemental technologies such as
image processing, motion generation, and situated reasoning, and how to
combine these with a focus on developing intelligence in robots. In particular,
students will consider the implementation of robots that behave autonomously
while interfacing with environments in the real world, from the perspective of
learning algorithms.

Advanced Mind
Sciences

(Brain Informatics)
DORIRERESF— A (MIERESE)

The purpose of this class is for students to understand the current progress of
brain informatics research in the world; learn computational approaches with
related theories and practices; understand technologies to apply and evaluate
analytical methods, theories, and computational models in their own research.
In order to achieve these purposes, this class is held in a seminar style, in
which invited researchers give talks about advanced topics in brain informatics
and related fields. This seminar is partly conducted in the Brain Science
Retreat.

Brain Science and
Humans
A - AR

The fundamental question, “what is human being,” has traditionally been
addressed in the fields of philosophy and literature. From the viewpont of
natural sciences, it is the brain that makes us human. Neuroscience has
developed remarkably over the past few decades, and we are now able to
investigate human brain functions scientifically. Through this class, students
will better understand the structure of the human brain, the methodologies to
study human brain functions, a variety of results from neuroscience, and the
possibility of change in understanding human being on the basis of
neuroscience.

Molecular Life Science
DTFEDRZE

Molecular biological research methods are put into practice in a wide variety
of life science research fields from basic biology to applied sciences including
medical science. In this lecture, students first learn basic knowelde of molecular
biology that crucial for researchers involved in the life sciences. Then, they
attempt to clarify to what degree brain functions are clarified at molecular
levels, by reading recent research papaers in which molecular biological
techniques are used.

Decision Neuroscience
BEEREDHERIS

In this lecture, students will understand mathematical models of decision-
making, as well as the related brain areas and neuronal activities involved in
decision-making in animals and humans. In particular, I introduce the basics of
reinforcement learning theories from the classical and operant conditioning in
the psychological theory. The course will explain the anatomy and physiology
of the parietal cortex, prefrontal cortex, and basal ganglia, which have
important functions in decision making. Additionally, advanced students will
learn through reading review literature in related own current research
related to decision making.

Advanced Mind
Sciences

(Neuroscience)
DORZGIHRESFT— B (f#iFRE)

The objective of this lecture is for students to gain a neuroscientific
understanding that is conscious of the “hierarchical nature” of the brain, in
order to understand the framework and working of the mind. In particular,
students will focus on the neural circuitry of the brain's hierarchical structure,
and will take note of the structural and functional relationships between it and
the nerve cell level below, as well as the levels between brain areas above.
Students will learn research methods that are best suited for each level, and
will consider what can and cannot be clarified on a fundamental level.
Furthermore, students will discuss how neuroscientific findings on the cellular,
circuit, and regional levels are connected with understanding the framework
and working of the mind. The mind is presented from a scientific point of view
in this way. This seminar is partly conducted in the Brain Science Retreat.
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Subject

Credit

About the course

Developmental Science
of Mind
DDFSER

The goal of this class is to deepen understanding of the primary factors related
to mechanisms of child development from a scientific perspective. Students will
discuss and consider establishing developmental science research topics and
their application, while obtaining wide-ranging knowledge in developmental
psychology, cognitive science, brain science, and neurophysiology.

Educational Science
DOBBERE

Students aim to interpret activities at childcare and educational sites based on
psychological findings, widen their view of human understanding, and deepen
their understanding. In particular, students will grasp childrearing and
educational processes based on the latest research developments, and will
investigate to what degree “teaching” activities (thought to be unique to
humans) support these childrearing and educational processes. Additionally,
students will consider how these activities at childcare and educational sites
are inseparable from culture and situational relationships. Specifically, students
will engage in discussion while interpreting the latest research, and will
investigate childcare and educational practices from a standpoint based on
research results.

Psycholinguistics
DDSEES

Students will deepen their understanding related to human language
utilization, namely, production, comprehension, writing and reading, from
dimensions such as basic cognitive mechanisms, acquision, and evolution. They
will also consider clinical and engineering applications.

Advanced
Mind Sciences
(Human Science)

DOREFEmE=S— C (ANERZ)

In this seminar, we conduct talk series of scientists who are well-known
throughout the world in cutting edge in the field of neuroscience, psychology,
and social science. The seminar will invite scientists from neuroscience and the
behavioral sciences, because “the sciences of the mind” are composed from
both of these fields. Participants will not only learn the cutting edge of the
latest research, but also will attempt to obtain a wider perspective on their
own field by gaining a wider point of view bridging understanding across the
nervous, behavioral, and social levels that form the bases of the sciences of the
mind, and discussing these with researchers working in a variety of fields. This
seminar is partly conducted in the Brain Science Retreat.

Systems Neuroscience
JRT LR

The higher brain functions, such as sensory perception and cognition, goal-
directed action, emotion, judgment, and thinking are performed via nerve cells
(of which there are over ten billion in the cerebral cortex alone) forming a
unique network in the brain and carrying out the expression and processing of
neural information based on brain's operating principles. In “Systems
Neuroscience”, students will organize knowledge about neuronal mechanisms
of feature extraction and object recognition through sensory systems, control
of behavior, learning and memory, emotion and motivation, and decision-
making. Students will learn how to integrate knowledge of systems
neuroscience and that of psychology and computational theories.

IR G 9 O RIS IS =
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Systems Neuroscience
Method

D AT LAEER RN

In this lecture, students will systematically learn such topics as the goals, basic
principles, examples, and history of anatomical and physiological experiments
and technologies, as a neuroscientific approach necessary to understand the
framework and working of the mind. For anatomical experimental techniques,
students will learn standard observation techniques of the structure of the
brain using the naked eye and microscopes. For physiological experimental
techniques, students will learn standard recording methods to measure the
electrical activity of individual nerve cells and groups of cells. Students will
come to understand the characteristics of each experimental technique, and
will gain the ability to think of techniques suitable to their research goals.
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Subject

Credit

About the course

Human Cognitive
Neuroscience

b NERAIMHER PR

The primordial question, “what is humanity,” has traditionally come from the
fields of philosophy and literature. The essential organ that makes us human
from natural sciences point of view is the brain. Neuroscience has developed
remarkably over the past few decades, and we have become able to examine
the functions of the human brain scientifically. Students will deepen their
understanding of the structure of the human brain, scientific methodologies for
studying the functions of the human brain, results that have been obtained in
neuroscience to date, and the possibility of change in human understanding
based on neuroscience.

Neuroimaging Analysis
BXiA X —fRAT=

The objective of this course is to understand basic knowledge and technologies
necessary in functional MRI (fMRI) research. Students will come up with
basic problems in order to measure brain activity using fMRI, will carry out
fMRI experiments using these problems, and will analyze fMRI data.
Additionally, the course will explain more complicated analysis techniques
(correlated analysis and network analysis). Students will learn of the brain
functions that can be understood using neuroimaging (as well as its
limitations), and will obtain knowledge to allow them to accurately
understand research papers in which fMRI was used.

Cognitive Science
RARLE

Cognitive science is a field of scientific study that views human cognitive
functions such as memory, thought, and problem-solving as a kind of
“information processing” system; uses both the construction of information
processing models as well as the analysis based on observation and
experiments; and clarifies human cognitive function mechanisms. The objective
of this lecture for students is to learn about the knowledge expression through
a computer. The knowledge expression is a basic concept of cognitive science,
and is essential for deepening the understanding of learning and problem-
solving mechanism. In particular, topics such as the memory model, knowledge
expression, knowledge acquisition, problem-solving, and metacognition will be
raised.

Social Psychology
HARDEF

Social psychology is an academic discipline that investigates the workings of
the human mind in mainly interpersonal situations. This course will not only
deepen students' understanding of which environmental factors have an effect
on social behaviors, but will deepen their understanding of how they are
processed within the individual by introducing important behavioral
experiments in social psychology and touching upon social neuroscience, where
much experimentation has been conducted recently. Specifically, the objective
of this course is to deepen students' understanding related to the neural bases
of social behaviors by introducing experiments that use functional magnetic
resonance imaging (fMRI).

Neural KANSEI Science
TR

We acquire information about music by listening and communicate it to other
people using a natural language. The correspondence between musical entities
and verbal expressions that designate them is to some extent arbitrary,
however. Therefore the verbal communication of musical information may
cause much misunderstanding, which in turn makes the data processing of the
information by computers problematic.

Drawing on the latest music theory, analytic philosophy, formal logic, and
cognitive science, this course discusses the categorization and the formation of
notions of musical entities and examines the relationships between the
knowledge representation of music and natural languages.
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Subject

Credit

About the course

Philosophy of Mind

DOYF

Students will survey the history of philosophy, investigate recent controversies,
and confirm what has been clarified as of now, in order to deepen their
understanding of the mind and body, particularly their relationships with the
brain. Students will also consider what is necessary for animals other than
humans and systems to have a mind. In this lecture, students will confirm the
basic concepts of philosophy, while cultivating a comprehensive view of the
mind as they continue to take in findings in such fields as biology, psychology,
sociology, and linguistics. As the lecture continues with a focus on student
discussion, students will write a final report under the guidance of the
instructor.

Neuroethics Research
—a—0OIYvIRAE

Neuroethics was established with the development of neuroscience. What does
it ask? What does it reveal? In this lecture, students will understand the basic
concepts of neuroethics while confirming and surveying background
information on recent controversies. In addition, students will gather materials,
make presentations, exchange opinions, and write a report focusing on concrete
issues such as “the brain enhancement,” “free will,” “crime,” “mental disorders,”
and “moral judgments.” Furthermore, students will confirm if any ethical issues
have occurred with the progress of brain sciences research, and will
investigate ways to cope with them.

» o« ” o«

Comparative Ethology
trETES

The mind cannot be physically held, so one valid means to understand it is to
examine observable behaviors created through the wroking of the mind. In
Comparative Ethology, we will consider how the mind is formed in the
evolution as well as in the environments and societies of humans and animals,
by learning human and animal behaviors through observations and
experiments, and highlighting their similarities and differences. In this lecture,
students will learn many topics from basic behaviors such as perception and
memory to social behaviors (including developmental changes) among
humans and animals through introducing basic comparative ethology methods
and research papers. Students will aim to develop a deep human
understanding from multiple viewpoints.

Behavior Analysis
DOITENDHTE

The aim of this lecture is to understand how to measure the human mind
scientifically. Especially we focus on the methods and analyses about the
function of the mind in the social situations. We learn about the methods of
social psychological research (experimental method, survey method, and
observation method) and learn about how to make the experimental materials,
the effective experimental design, and the procedures of the experiment
through the experience of social psychological experiment with economic
games. We learn about basic statistical analysis in the second half of the
lecture.

Advanced Biological
Defense

ESNGEES

Living things maintain homeostasis through various complicated functions. The
maintenance of homeostasis involves mainly metabolic adjustment mechanisms
and biological defense mechanisms. In this lecture, students will learn about
these metabolic adjustment mechanisms and biological defense mechanisms in
understanding the maintenance of homeostasis in living things. Students will
become able to explain mammalian immunological responses from the
molecular level to the level of the organism, with the reactions of living things
to outside stimuli as an example. The objective of this course is for students to
gain the ability to analogize similarities with other fields.

Applied Bioorganic
Chemistry
INEEYERIEE

In order to manufacture agricultural chemicals and drugs with a high degree
of safety, it is important to first discover both lead compounds (which are the
keys to new agricultural chemicals and drugs) and prototype compounds by
screening and synthesizing many natural resources. The objective of this
lecture is to deepen understanding of what should be considered when
discovering new agricultural chemicals and drugs. Additionally, students in
this lecture will consider the basics of medicinal chemistry. Finally, students
will aim to understand the basics of what should be considered in drug
discovery.
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Subject

Credit

About the course

Cellular Signal
Transduction

R BRmER

Multicellular organisms maintain homeostatis of their internal environments in
response to external stimuli and the external environment. Signal transduction
mechanisms in and between cells are essential in order to maintain the
organism's vital functions. In this lecture, students will aim to deepen their
understanding of the signal transduction mechanisms in the cells of
multicellular organisms. Students also aim for a general understanding of the
names and activation frameworks of proteins that take part in signal
transduction.

Applied Bioinformatics

WWRINA A AV TFAIT A DR

This course will explain new biological research methods that use the latest
informatics technologies and their applications, and will carry out practical
training that makes use of computers in familiar topics that can be utilized in
day-to-day research activities. In particular, students will understand and gain
knowledge of important technologies in bioinformatics, such as gene
sequencing analysis, promoter design, gene expression analysis, and gene
network analysis. Furthermore, students will attempt to construct models
according to their research topics in systems biology (an attempt to
understand life as a system based on biophysics), a new and challenging field
in the life sciences. Students will understand the way of thinking, main
techniques, and applications in biology for bioinformatics. Finally, students will
aim to be able to independently carry out analysis that makes use of
bioinformatics technologies using a computer.

Research Ethics
MERERE

Scientific development relies on trueness, trust and fairness of research
practice. Scientific misconduct -violation of these norms- hampers the sound
development of science. We discuss scientific misconduct and questionable
research practice through case study and cultivate research ethics as practical
wisdom.

Internship
A=y T

With the goal of connecting the specialized knowledge and skills they have
gained thus far in their learning with the knowledge and skills required by
society, students will aim to carry out work experience related to their fields of
specialty or to their future careers at places of employment such as
corporations or research institutions. Through internships, students further
increase their specialized knowledge, and at the same time become able to
design accurate learning goals for acquiring wide-ranging and related
specialized knowledge, by understanding relations and gaps in their own
research topics.

Mind Sciences
Research Method I
(Data Analysis)

IDORZEFRFVEL (57— 5 f##4T)

In addition to targeted phenomena, errors are introduced in data obtained
through surveys and experiments as a result of a variety of factors. The
research process requires researchers to eliminate these factors one-by-one,
and grasp the true characteristics that show the sought phenomena. This
course discusses models for experimental data and analysis methods used in
the sciences of the mind, and guides students in how to think about
constructing theories and models for phenomena in the sciences of the mind
through discussion on surveys and experiment data with faculty advisors.
Students must have obtained credit for the “Mind Sciences Research Methods
I (Research Survey)” and “Mind Sciences Research Methods I (Research
Planning)” courses in order to take this course.

Mind Sciences
Research Method IV
(Thesis Writing)
DOREHFREN GRIERL)

Research first becomes significant when intentions, methodologies, and results
are shown, interpretations of the results have been deeply discussed, and it has
all been recorded as an original research paper with novelty and validity that
anyone would recognize. While writing a research paper on the sciences of the
mind wherein readers will understand one’s intent and acknowledge its novelty
is not an easy task, it is the standard technique to have one’s research
recognized. In this course, faculty advisors individually guide students on these
methods. Students must have obtained credit for the “Mind Sciences Research
Methods I (Research Survey),” “Mind Sciences Research Methods Il (Research
Planning),” and “Mind Sciences Research MethodsIl (Data Analysis)” courses
in order to take this course.
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FHECTE HwRRZ(ICE<AVSNDEEIZNE KU EEPHRBERMDOEARR
BRIz, RROMFBEREZRA CHFET . FHIFHIREZXMELT, bU—
T AERARADER, STEMRRE. BHER T COBRRLEEZZN,

FBEFRRERME LT, BOR. 7« —)U REAEER. MEsEE. MIBNECE.
Ny FOSUTER. BliE (JvIRIEILS5—) 8k YILFZa1—0OVEHRE
E=ZB. TNTNORBEIMOFRERRZERE L. HFRERICIT UTcHdiiD@ER
ERBRT —Y DT DEENZ ST TN,

STEREHERIZ

Computational Neuroscience

AEROEMIE, MR - MEBZHIEN(CIBET 7 TO—F CHDHETERNAR
BEOBEZZS. RERNIMERICKDESNDT—F DD PIREEREICETERVER
REZEMADEM - BENZHRICDID. HF - Ml - Rv hD—5 - EFITEIORLIE
B - ZERAT—ILICBWNT. BIEEETIVEICK O TELCDAT =L TORKIEND
TIEL. TNSZEIBICOHT - BT DAICDOVWCIERT D, Ko, MEENZ
REIHIEDBE TR 21551 - BESE - BRIER. N1 XREHCLDEEFEDE
TEICDWVTE SN,

JEa1—%
YZalb—vaviEE

Computer Simulation Technique

JVE2—9YZab—y 3V ®EEUVTILTIEETIVD SENDRRZEFE
[CHENDDIEHICHWETTHECH D, HIAIE. EWRNICFERICERUCETILZRA
WC. £ERRCEFBRICEHEBTCELVERONRZ. BHICANDIENTE.
KT DRICEELERICHNEZRD CEHTED,

Fre. BICHASN TV RKZEBIRT DcDICHELR/NET IV ZRS LT,
BROBERDODANZALZEBETHTENTED. EYFHBREDBREANDZX
L7ERDIcHDEFEE VIR T D 2 DOAEMECDONT. BHEFIZEL TUER
BREOEZZ S,

FRiE R AR

Brain Image Analysis

RREDOENIE. £ hOIHREMEHANETHDHAENIMRI (IMRI) DIERZS (Y
[F. IMRIEBRD/(S Y A LMERD SEFTR CTITOBNZEDI L THD. ARBEE
Ty NCERIETDZ1—0A A-IVIRETERETDEFNEETDERT DL
DEZNITIEET D,

Za—O04X—IVITEE

Neuroimaging Technigue

AEEIF. BEENMRI (IMRI) AR THEEINDAH. BMiZEZICDITdT &%
BNET D, BNETDMiEEEZME CEDRBEIER L. ZDFREZANTIMRIE
BTV, ZOMRIT—Y DENZITD. Fic, BTICOWVTIE, EEEEPLEE
BERCEBBEHDEEE. FOUCHERY hD—2 (connectivity) K&EICDNT
BES. Za1—0OAAXA—IVIFEZEAND & TEETEDMIEAEE ZDRFICD
WCIEERT %o

FERZ

Developmental Science

FEERF HBEOET - 5587 - SALEZZRLEUcE hOITHRIEDEEZ
Kb, TOEFZRDD CEZBNET D, HIC. AEOREEBRECHITHHLE
HRZERT BIcHDORIFMIE T TO—F IOV TEHDOMRZZ S,
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#E AR

FEMFRE

Developmental Science Technigue

FEDEZ - RADET - MRZORRD S, RAFEEZMRT DEAICDNT,
KBRRBZTBLUCFET D, HEMZCIICAVSNOER-IRBR. TEHHE. 178
KRRICBI DT INELBTZ R L. BFHEEFRPRFROIALTEHDHLEE
FRESHEERS. SRAFKEEOBEDDZRFIT D,

FIeERBRAEPHEEOMA CHEASNIEENITPEFRIEOERZEFT 2,
CNOSEHDFEOLERRETZE L T FERFRTNEDOBEYMERICOVCERI Do

d=a2=45—v3v
Oy RIE

Communication Robot Engineering

WNAIZ2=7—Y3V0BHIE. BFOABDZNEFRERZR > THITEIREYS
DEFRTHD. ZTORFOENZERUEWVEEYFEEFERIEHELL,

REERFE. ACOEBERZEYICTOONRY COBEICHEFTTABRETLE
L. TORBERE UCORAFERT Y AT LAFIEO Y )LTU XSOV THEER
T Do FREXMIF ClEFHIEE LRI ZTXHACRE T D ERZRHE DD EIE
DTS TET. BMOMARBEEBESIDIEZZL S

EYFE Y X5 L

Brain-type Learning Systems

BIRIBRLEICBNT, 2E - RICED SIEVEIREFE X SIS, £
CTERHEEZERHT S EICBVC., 28 - BRIV RT LOEREIIFBICKYEED.

FHERCIEZ2—OVDOIYFTTAUNILD SR Y hD—=T UN)LXRTDERE - 5TI-
VAT LDFERETD. FE - WBOXANZALEZDIAFTIIRZHBL. WA
[BHRFRIRECEHEREOEDD ZHER T D, <5HIC. FB - LRICAIOIREWDAIR
BT Do

INAWIV U e

Parallel Information Processing

KHERCE. EHOHRMBROFNES Z—2(CERUBRITOVILF Za—0OY
SCEEDEARRE S SAAZRIFEEBFCHITTEET D, AIFTCRYILFZa—0
VEEOEADRFEDRESL. B, BITEE. T IMREEZTIENICHESR T D, B
ClFEE#HREZER U TEIPESN D DG 4 BHE RO 2 BIGER D LIRS PReE
NERZEFTOMEARRZRA CTERT D, ICZHENFMERZHHIN. 258
[CFrD [1BRET] ZHERL. ZOEEMZE T ) —T2E THZEIT Do

CO U MBI ZDESDBEZA CRUDD, MiRllRERDOFR N EE T LD EF
WUIBOHHEHZFEN T D1RE - Z(TRENZ RIS T Do

nu.\*l]' L:\EE¥

Cognitive Science

ANBEOHBYISATEIDEIRISM TH DD HELEHH I TEBSITENIC K > THERT
BECHD L. THOICIHERILEE U COHBMTEIDERF K D RVAIDIER(CDIED D,

FiEld. CORDIFHDRVERICEEDTTERE U CTORADERICOVC, £
DERT. THE. MREE. MOFEEDOREEEZRHRT S ET. MPIFEERE
ERFEOBRZEZERI Do

REREIEIZ

Information Creation Science

FoE Uiz DEMIE. BEICRER UTCBRBDBERIEI TR BE PR E
UCSETCICERER UL EDBEVERBEDBERZEHER T LN TED, CDHkEE
[Fe hCIERISEL. MITEERDREZDAREICT D,

CDRIEEE - #5h - BISHDOB AN ZXLICDVT, TOERELD (1) %
& - BBEOLEFER. (2) BRIIHEER. ZHRNICFEAILE. (3) BE
i - BIEMICRE T DERMDMENF R Z T Ciltin 9 Do

HERZED S RIchiflZ

The Impact of Brain Science on Social
Sciences

HEMZNH(CE O TIDIFIFHBDOAE e EVA LS. 2000FUE. SR
[CHELU CEHITHOMBRERZRSN(CT D EDR HEMEHEHE) (&
HRDEPE, BEREZROE UCHERZEEICH U CKREFA VI hESR T,

KIRETE HEHRERZNEDL SBE THEMZEDBHNFEZNIF UICDDE
EMNEERZELV. HEMZOHFICBVWCERLEEZ SN TVIRRZEMEBN TS
ET. HRITHOMRERICEHT HEREZRDD EZENET D,

BRI 7 — A
(ORy RIZ)
Advanced Brain Sciences A
(Robotics)

EIT VNS, BR - BF. BRI CHRACEEITAREN O THD. ENHSD
S ESIE Ttﬁmb‘igﬁ_t%it‘)ﬂtu%’)o

KE%%‘C(ZL ORy hIE. FICHEORY MMIOBRSNDEIMNICE T d&REMmD
MizmzZ2s. BICEEBHONRY b, BES#H. BCUBEELED My I ZE
3. BETHIEFOMARZBEBRLA TRV, BHEELFSASNET—XITRHEDT
ABEUCERZHRERL. thORBELEDICHRZITD CETREZED D, e,
BEIOR Y by 22—V ERICORY bTOTJSIVI%ITD CETER
ZRDD, DT —(F. F 1 OFRESNDHBZEMERY U — NMIBDDEE.
R, MTRARBNRETD.
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(FRZETELm)

Advanced Brain Sciences B
(Neural computation)

FEEOENG, MRSTERORFOHABOEBROBERZHDHIC, Mk
STERNE Y TO—FZE > TVRERANDIAREICLDFBREI T —V U—XZ{T
S, EEOMAREDHBRZEEDDTIHEL, BEZESDIIHERZEIT D EICKDT,
HRETER 7 TO—FOEREREZZCOI. BSDRREICHITDETERNEDH
FE RERE. BEETIVMEOEMZEFL. fEEOEILNCESD. FEEFFHET
THENZEET. OIS —F F1ERESNDHBZENFRRY U —MIH
|TDFE. 5. MARKONRET D,

BiFEIFEmtE=<>—C
(1R¥REIRY)

Advanced Brain Sciences C
(Information creation)

BE. BEREPABHDLSE. & MrEMIOBREIREICED D RINDIAF
ZERERDIES, MER2, SEEREVOHRCTAEN SRELT D, KT, RERE
YENRET DERERFRERN S/SNCERNGHRD. & bORISEICEDE D
[CHEODVTVK DL ZERMICHERT Do CORETTOICRIDMRICET DR
G- AEBEEBCTEDTERERLCHO L. BEE2BTHMI o COTE=
F—lF F 1 ERESNDMMZMERY U —NNIHBITFHERE, i, MRERD
HRET Do

BRI E S — D
(=R

Advanced Brain Sciences D
(Social sciences)

HEMHREN 2 EHERNEFE CH DB DRI PITEOEYZNFEEZRSH
[CTDEZBHELTVD,

AT T BB HBESE ((MR) ZAVIHREN(CRIEENZAE S
DT ETHRITE FITE. BH17E). ERETE. 5 ZXXoMRER (OB
®) ZBHSNICT DMK, BRPIMRNSTILEVEEZRANET S ETHRITEID
RRADMNER (RNVEVOBE) ZRHSHICTHMRITERL. HRITEIDSIE
RIENDANZXLICDVNTCODERZRDD CEZBNET D, COEIT—I,
F 1 ERESNDRMZMEH NU—NCBITDHE. 5. MRAERONRET
B

IRAE fRIER

Scientific Research Ethics

BERIEFL <DEADMED LI TEHBDHRTH D NEHBEODEETH D, #
FHRE(E HWEZIL O CCOMBOERZMALDD, ZIICHZIHMIEZNZ 2
ZEIEEKD, ZOREICHFSITSHILETHD. HZORELHERF. MAEHHE
£ B REICEDLZELCKIDETOEND. INSHOREL CRIZDEEIEF
EZRET TR MRICBITONETRCTHS,

KEHECE ARICBITIAETRBLOBD UETRICONT, RRIGEBLE
BDBEHZBVELLENSER. #mddmBUT. REMEULTCOMREREZS
[CDIFD,

IDEYIEE

Psychophysics

BRI RIC BN T, HHESNEMBDERETEIDREFBHERT R TEH D,
DIEYEZRAIEAE. RIMEZTNICH T DRNZEZICAEL. BT EEL
T, REODBR(CBVTRIRVERZR D,

CORETIF, DIEYEZNTERE. TOURRZEZZADERDIRFIZTVIED S
FEIT D, IHIC. BMDOMRZEDHIF. BEEDETHRZTD. Fic. DIEY
EZDEHERZIMEANDBERICDOVTCH, BFOBTFEACHIED ORI D,

TEEAR

Neuroeconomics

MHFREZ(E, 20HICKRICE > THE UCHCEZR—N BT CH D, MREEZDE
REED. THRERE. BERREDY AT LARERZ. TUTE MR X—IY
TMREICDNT. TOEANFEEINETTORRZEZZD., MREFZONRBALE
TOHRRZEET D, RICHEBEFZDIGAD—DERDIEDTES 1 —0OX—
TT4VIICDOVNTORRZHND. ZOBEMEESEOREICDOWVNT, AT
HRENSREIZMNA D, OIS, HAFMEE ZTOMAXRRICOWVNT. SEIVEIRE
EMABDIEICKD, MIFREZORBZRRITDEEDIC, MRIFEZDSERDFE
EROBEICOVCOREZRLT .

HERY AT LR

Social System Control

HRVAT LZHHTDDICIE. BHEBEETHIELD T —T—ZEHITHT
EDBECHHD. HRIFBICELDHFEED TIEEW., BLDTL—T7—EDIA
HERND D 5 UIEHENFEICSITD T LU —T— D4k, BRRE. 178%
BE@ETERRNE. MRETTHR. BERZRE. RITUTCWKCEBFR#ETH D, 5
U T BADMIEHIET S HESRABEN P BE DA N Z X LB LUZTOMEEE(IC DL
CEET D, BEERE. ER - B, AFLEHRY AT LADREZLEICESR.
ZTDEDTERRT Do
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FRERRMET S

Neural KANSEI Engineering

COMETIE. REBRLIEO—HIE LT, BEBABIUEEDBERLIEICDN
TZDERETTEZZ S BRXOBRERNAOMRICEDE, BERXOHESIR. A
BRI, RAZRAORMNBZNEERDOERT D, HCDEXRERETCDEK D
TLBDERIZDOERICIFEDRLDIFERNES L. TNZEDKLSICREl. KIREI
BDIEDTEDDRET Do Ffce TOUREBREDNFATC. BRORMESLUESR
DOVE1—FICKBDETIVEDER ERETTEZZF S

FRE(RIES

Neuroethics

Ta—0TIYvIRICE BEFRRNICTDOORENZEND. —DIE. [RAHERZ0
mEZ] THO. MEFHPHEICH U TRENSRRD SHRZINA LD, XiHFzES
R1eDTD. HOI—DIF. [REZORHEIREER] SIFENDBDTED. MBI
HVD LB BRODEIZIC K D TEFNTVS D ZRRIAT %,

EECIE. CODDHEICEUC. {ERDIRAMRZET— (LB ]
HEORERZERT . Ffo. BRRCREROBENMINZHONCUEDS, i
KOMANDRELZS5Z TN<,

TRREHIERIF

Pathological Neuroscience

RERFAE® D DIRTIEE DIBFEMEBD) (—F 2 VIRIF EDERERR S SICERE
PP ANIA—IEEDLNAUFEREZEDORAMEREEZ(COVCERL. SRAKEERS
CRIRERE S DRERICDOVTRU. FRRETIVD SBHOBEDOEBZERET. &
fo. FBMREOBE CEEZEL. SOICHENDEEICDVT, MREEBEFHIIE
BRD SBAMEEENDD F LNV CTOREICDVTCHHERT 9. BENICINOSDH
FEOBRICIFIMRIZEDZ 2 —0OA X—=IVTE DEZNFE. BRMERZHNF
A EEZPNFEAOERONEL LD,

DFEMEIFR

Advanced Molecular Life Science

MERF CIBRERF L EBICHFEPFNTEZAVCHANERICE S TE
TV, CORFEMZORRZZAIEER. CNHMERIZTHRATND K3 (CED
TERESHREEHH T D, SHOICTa1—OVDBEHRIBL Y F TRGEDEE S HD
A VT v RIVIEEDEEEYZ T Do RTINS I T UEEICEET 59
FEEZ(OVWCHFEET D, INHOFEZEU T IO TOREREDIE
BEDHET,

BRI ZRE
(FFRY—~1)

Brain Sciences Research Method [

BIREEOWMRIF. ZOZHBEFHICBVTVELEALICASNTLEVWLR - &
fit - BEARZREITDODELD. TORHICRADHBIFEEICENTEDK S
MADEDISEFERTITONTVDDZHD. TOICFHBEDSTREAEF TOHED
MNZEET D ETIND STEDIFRDEEZFRT S EDUBEELD,

AR B SRS ECHBZICETOXMZTGA CRIET DFEZZEED LT,
FEDBECOMRZHEFROPTHBEDS. KDAT vTEUTOMREEISEDTz8H
DHBZESZ Do

AR FA O
(HZRETE)

Brain Sciences Research Method 1

MEIF. INETICHSNTVBDHRICH LT, FEER - DI - RERICK DT
RSB OB ZIRE T D —EDEHTH D, TI Tl BIHIDOHHEHCITES
DR SN DA ZEE LRI U, BICHRSARZIER T DD DEED DRIy
TFMFRDETEE RN KD 5N D.

FHREBR, ZEPECESHELOBORLTFERICAD. FMBMEDSVREZ
MREMRICIIFET DIcHDTTEREZEICTA D AREDEEICIE. TREIZMZT
ET FART—A)] ORUEEHRHREED,

AR A FA
(F—5 &)

Brain Sciences Research Method

BE - RBICLOTR/ONET—FICF. BRETIRKUNCEHRIEERATRE
DBADRAD, AEODEIETIE. TOERZ—D—DHRLT. KHDBREFHRIED
B =EET 2 EDKkHS5ND,

FRBEF. RRZORBREDT —IYREETIVEANFAICDONCELU. BE - £
BOSDT—FICOVNTHEEMEERHELHRIT LT, BRIZFORKICOVTD
REPETIVEBR U VWK EZA T ZRBITIEE LTV AREDEER. ThifE=
Wil (FRRT—A)] & RIEMIFUAT (5REtED] ORUESHEIRE S
Do
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B/ B & BE B E A B
HElE. ZOBREFEREEREATRL, SROBRICOVTESERLTHD
DR OBERMERD DS U IF VAT EH o lcEF, [FUHTREERD, bE
BMFI I RFEIV 2OHRNEENT, TESOERESDICERLTEHSS, FEMERHTHSST
(GRSZYERR) 2 | LRBESTREEVS. FNEHEERDTHS S BRI CHD.
Brain Sciences Research Method V ARIBIEZDIcHDEEZE. BHEDERIEEICKDIEET D, ARBOEEIE. [h
RERigea 1 (MR —~A)]. IMRSHED FRstE)]. (NS
(F—SRHT)] OBATEEDEHREE 5.
RIS DRRER AR /DU FSY—E LT, IRY—RA%.
HIREtEA. F—RITE. FERUERIER Ulck. ZNOSOMBAEMREREL
T. MRS BICAVTHEERALEECOVNT. TOMEREESEHTHELH
MRS E TS - —
BRFHAA ST | XELTERTB OO LSS —TDB.

Brain Sciences Research Method
Seminar

CC TR OARE - FELARRNBICOVTERL. TNERRICENT &
BES, [MBIFMREEIS—]) OBREICE. [HBIZMIETD RY—A)].
[RFIEIZUA T (FRRETED L. [RRIRIRFUEL (T—F8m ] [RRZRIUAN
GRX1ERY) ] DEMUEUSHAHRE 5D,

2016 KREHEE

IR G 9 O RIS IS =

=]
=z

B B2 ‘ RS

147

137



10/ Curriculum Table

Brain Sciences Major (Doctoral Program) in the Graduate School of Brain Science

O : Open Term
Opening year g g
o| 2016 | 2017 | 2018 g g
Course Code Subject :gb.; @ E @ E @ E g g Remarks
SHEHEEHEE
@ |5|@ |3 |@ 3|5 |§
COSC 601 | Advanced Systems Neuroscience 210 O O %1
COSC 600 | Systems Neuroscience Technique 1 O @) @)
INFO 801 | Computational Neuroscience 210 O O 52 | Atloast
INFO 603 | Computer Simulation Technique 1 O O O choeoise’a oair of
COSC 614 | Brain Image Analysis 210 O O w3 | 1, %2, %3,%4
COSC 606 | Neuroimaging Technique 1 O O O
COSC 616 | Developmental Science 210 @) @) %4
PSY 602 | Developmental Science Technique 1 O @) @)
Special | INFO 602 | Communication Robot Engineering 2 O O O x
Subjects | COSC 615 | Brain-type Learning Systems 210 @) O S
INFO 612 | Parallel Information Processing 2 O O O|x Al Igast, cho‘osle 2
PSY 601 | Cognitive Science 2/o| |o] Jo x ;zsies:jgiﬁ "
COSC 604 | Information Creation Science 2 O @) @) ¥
COSC 602 | The Impact of Brain Science on Social Sciences | 2 | O O O P
COSC 612 | Advanced Brain Sciences A (Robotics) 110[O0O0|0|0|0O| *
INFO 611 | Advanced Brain Sciences B (Neural computation) | 1 |OQ | O[O |OQO|O|O| * Al Ieagt, chooge
COSC 613 | Advanced Brain Sciences C (Information creation) | 1 [O[O | O[O |[O | O % ;a/ozt:k:)](:(fgtrzfm* "
INTD 600 | Advanced Brain Sciences D (Social sciences) 1100|0100 |0 *
PHIL 800 | Scientific Research Ethics 210 O O
PSY 800 | Psychophysics 210 O @)
ECON 600 | Neuroeconomics 2|0 O ©)
Related | COSC 603 | Social System Control 210 O O At least, choose
Subjects | COSC 605 | Neural KANSEI Engineering 2 O O O a subject
PHIL 601 | Neuroethics 2 @) O O
COSC 617 | Pathological Neuroscience 2 @) O @)
BIOL 612 | Advanced Molecular Life Science 2 O @) @)
COSC 607 | Brain Sciences Research Method I 21010
COSC 608 | Brain Sciences Research Method II 2 O|0
?:;i?:: COSC 609 | Brain Sciences Research Method I 2 OO0 Compulsory
COSC 610 | Brain Sciences Research MethodIV 2 O |0
COSC 611 | Brain Sciences Research Method Seminar | 2 OO0

B Requirements for passing the course

(1) 10 credits in Research Methods

(2) Atleast 8 credits in Special Subjects and at least 2 credits in Related Subjects

(3) The requirements in (1) and (2) must be fulfilled, a total of 20 credits must be acquired, a doctoral thesis must

be submitted and the final exam must be passed.

Students that have graduated the Neural Computation Program will receive a “PhD in Engineering” .
Students that have graduated the Neurosciences Program will receive a “PhD in Neurosciences”.
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11/ Outline Image of the Curriculum

Brain Sciences Major (Doctoral Program) in the Graduate School of Brain Science

Brain Sciences
Research Method
(compulsory
subjects)

* Brain Sciences
Research Method I
(Research Survey)

2C

N 4

* Brain Sciences
Research Method I
(Research Planning)

2C

. 4

* Brain Sciences
Research Method I
(Data Analysis)

2C

N 4

* Brain Sciences
Research MethodV
(Thesis Writing)

2C

D 4

« Brain Sciences
Research Method
Seminar

2C

Special Subjects (optional subjects)

Measurements and Analysis of Brain Sciences

¢ Developmental Science 2C

» Developmental Science
Technique

¢ Brain Image Analysis | 2C

* Neuroimaging
Technique 1C

¢ Advanced Systems

Neuroscience C
» Systems Neuroscience
Technique ic

» Computational

Neuroscience 2C
* Computer Simulation
Technique 1C

Neural computation Program

* Brain-type Learning Systems ' 2C
» Communication Robot

Engineering 2C
« Parallel Information
Processing 2C
* Advanced Brain Sciences A
(Robotics) 1C
» Advanced Brain Sciences B
(Neural computation) iC

Neurosciences Program

» Cognitive Science 2C
« Information Creation

Science 2C
* The Impact of Brain Science

on Social Sciences 2C

* Advanced Brain Sciences C

(Information Creation) 1C
» Advanced Brain Sciences D
(Social Science) 1C

Related Subjects (optional subjects)

* Psychophysics
* Social System Control

¢ Advanced Molecular Life Science

 Pathological Neuroscience

* Neuroeconomics

* Neural KANSEI Engineering
* Neuroethics

* Scientifi ¢ Research Ethics

Every subject 2C
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12| Course Catalog

Subject

Credit

About the course

Advanced Systems
Neuroscience

Y RT LERERIER

Higher-order brain functions such as sensory perception, behavioral actions,
emotion, decision-making and thinking are mediated by nerve cells in the brain,
more than 10 billion of which exist in the cerebral cortex alone, making local
and global, hierarchical networks, and representing and processing neuronal
information under specialized working principles. In Advanced System
Neuroscience, graduate students are expected to master the coding of nerve
signals, detection and perception of sensory stimuli, control of actions and
motor learning, emotion and decision-making. Classes will consist of lectures,
workshops and discussions in a small group of students and professors.

Systems Neuroscience
Technique
DR T SRR RA

To understand the mechanism of the neural system, researchers need to obtain
precise and reliable experimental data by an appropriate combination of
several experimental techniques. In this lecture, students will learn the basics
and applications of anatomical and physiological techniques widely used in
neuroscience, such as tracer injections, microscopy, electroencephalograms, and
extracellular and intracellular recordings. The students will learn how to select
experimental techniques and how to analyze their experiment data in
accordance with the purpose of their own studies.

Computational
Neuroscience

STERAVHERZ

In this course, we review theoretical and computational neuroscience, which is
an approach for understanding brain functions through mathematical
formulation. Participants learn how to analyze and hypothesize through a
computational point of view on their own project. The approaches of
computational neuroscience try to understand brain functions by analyzing
multiple levels of neuroscientific phenomena on molecular, cell, network and
system levels. The goal of this course is to study mathematical and statistical
concepts bridging multiple levels of neural and behavioral data, such as neural
encoding and decoding, information theory, and Bayesian statistics.

Computer Simulation
Technique
IV a—9yIa—ya vk

Computer simulation is an effective method to confirm what phenomena
emerge from a hypothesized model. For instance, we can easily examine the
effect of a certain cause by using a simulation of a biologically detailed model.
This also allows us to understand the background mechanisms of an observed
phenomenon by looking for the smallest model required in order to reproduce
that phenomenon. This lecture provides concrete examples to study the
required basic techniques in regards to the 2 contrary courses of action of
pursuing biological fidelity on one side and of simplification in order to find
mechanisms on the other.

Brain Image Analysis
AR AT

The goals of this class are to master the theory of human non-invasive
measurement of brain activity, functional magnetic resonance imaging (fMRI),
and to cultivate the skills for experimental designs and analyses for fMRI.

In the first half, students will learn about possible dangers, ethical issues for
participants, and imaging mechanisms in MRI experiments. Also, students will
gain understanding on RF pulse sequences and the meanings of the MR images.
Furthermore, students will learn how to control interface devices, such as
stimulus presentation systems, recording systems for biological reaction etc.,
which are necessary for fMRI experiments.

In the latter half, students will study from basic analyses to applied ones for
fMRI data. Then, in order to understand the detailed research methods of fMRI
correctly, students will gain the knowledge required for task design with
consideration of the characteristics of fMRI. Furthermore, students will actually
try to make task designs along some given themes and have discussions in
order to make up their skills for their own fMRI research.

Neuroimaging
Technique
Ta—OAX—IVIEE

The aim of this course is to learn about procedures for fMRI studies. The
student will be shown how to perform fMRI tasks and how to calculate fMRI
data. The student will also experience 3 tesla MRI operation.

2016 KREHREE




Subject

Credit

About the course

Developmental Science
SERIS

This course is intended for students to seek the essence of human behavioral
changes with a focus on cognitive psychology, developmental psychology and
linguistics, in order to deepen their understanding. In particular, students will
learn about the latest research on scientific approaches to understanding a
variety of findings in the developmental process of infants. The first half of the
course will focus on explaining the concept of development in science (Hiroyuki
Okada). We will also touch upon the modeling of learning mechanisms
through a connectionist approach, which has become a hot topic in recent
years. In the latter half, we will reveal various experimental aspects of its
development, by concentrating on language acquisition in infants (Mutsumi
Imai).

Developmental Science
Technique
SEERIFROE

This course provides opportunities to learn and experience various research
methods of developmental sciences so that students can apply suggestions
from brain research to education, connecting information from linguistics,
cognitive psychology, and developmental psychology. Students will experience
data collection and analysis of questionnaires, surveys, behavioral observations,
and behavioral experiments. Especially in behavioral observations, we will
discuss the correlation between mother-child/child-child social interaction and
first/second language acquisition. Students will also learn manipulations and
acoustic analyses of sounds, which are used in studies of speech perception and
production. By comparing these multiple research methods, we will discuss
appropriate usage of these methods.

Communication Robot
Engineering
a4 —y3vORy I

In the case of communication between human subjects, one tries to estimate
what the other party intends to do in order to establish optimal mutual
interactions, because the other party is a human being with his/her own will.
Lectures in Communication Robot Engineering cover theoretical models
required for constructing robots that can interact with humans, for the
development of cognitive functions and for algorithms for control systems.
While studying the literature, graduate students introduce and discuss the
latest researches, which will be provided by the professors, to learn about the
backgrounds and perspectives of researches in the field of communication
robot engineering, and about how to read the literature.

Brain-type Learning
Systems

RSB 27 Iy

In the information processing of the brain, any information-integration is
related to “learning and memory.” Therefore, in order to understand high order
functions, it is very important to study learning and memory systems. In this
lecture, learning and memory systems from the synapse level of a single
neuron to the network level of neurons are explained. The mechanism and
dynamics of learning and memory are introduced from both the experimental
side and the theoretic side. In addition, the relation between information
representation and the memory function in the brain will be touched upon.
Furthermore, the latest knowledge about learning and memory will be
presented.

Parallel Information
Processing
)85 L) UIERAIB AT

To understand information processing in the brain, it is necessary to analyze
functional spike activities of many neurons which are simultaneously measured
through a multi-neuronal recording technique. In this lecture, students will
learn the basics and applications of this multi-neuronal recording technique,
focusing in particular on classical and up-to-date researches on the mechanism
of spatial cognition and memory by hippocampal neurons in rats. The students
will also have a simulated experience to review an original paper as a reviewer
with scientific insight and criticism.
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Subject

Credit

About the course

Advanced Brain
Sciences A
(Robotics)

RiiEHRERE=T—A (ORY FI%)

Robotics consists of various fields of technology, such as mechanics, electricity,
electrons and information. It is thought that intelligence technology is of
importance for this fusion. In this course, students will study the latest
research on the forms of technology that are classified for intelligent robots. In
particular, topics such as autonomous mobile robot, image recognition, and self-
position identification are studied. This seminar is partly conducted in the
Brain Science Retreat.

Advanced Brain
Sciences B
(Neural Computation)

MBEREREST—B (HiREER)

The purpose of this course is to learn about cutting edge studies in
computational neuroscience, theoretical and practical approaches for
neuroscience by using computational models, and about methods of analysis
with computational hypothesis in the students’ own research fields. In this
course, we conduct a series of seminars by invited speakers who are globally
active in computational neuroscience and related fields. Participants will not
only study advanced ideas and approaches of these fields but will also learn
computational and quantitative analysis methods for their own research
projects. This seminar is partly conducted in the Brain Science Retreat.

Cognitive Psychology

SRAIES

The origin of human intellectual activity is the brain, but, depending on the
actions, it is possible to observe activities to create wisdom. The understanding
of intelligent behavior as information processing leads to a deeper
understanding of knowledge. In this lecture, we discuss the concepts of
cognitive science, methodology, and research trends.

Information Creation
Science
IEHRBIREI S

Animals with developed brains have inference abilities with which they can
estimate relationships between events without direct experience. These
abilities enable human beings, who have the most advanced inference abilities,
to create new things and events. To understand the basic mechanisms of
creative brain functions, we will study (1) psychological theories in learning
and thinking and (2) theories in neural computation. At the end of the
course, we will discuss the results of recent studies on inference, thinking and
creativity.

The Impact of Brain
Science on Social
Sciences

HAERED SRR

Findings in the brain sciences have recently had significant impacts on various
fields in the social sciences, providing impetus for collaborative efforts between
brain scientists and social scientists. The goal of this course is to delineate the
scope of the potential implications that findings in brain science could have on
research and theory building in social sciences—beyond the fields of
neuroeconomics and behavior economics—from the perspectives of the social
scientists.

Advanced Brain
Sciences C
(Information Creation)

RISRER LSS —C (HHEI)

In this seminar, researches of information creation (i.e. thinking, decision
making and creativity) are presented in the fields of experimental psychology,
neuroscience, and computational neuroscience. The mechanisms of human
creativity are main theme based on the evidence of neuroscience in animal and
human experiments. This seminar is given mostly in English. The students are
required to have the ability to discuss in English. This seminar is partly
conducted in the Brain Science Retreat.

Advanced Brain
Sciences D
(Social Sciences)

WRZEHESF— D (HafE)

Findings in the brain sciences have recently had significant impacts on various
fields in the social sciences, providing impetus for collaborative efforts between
brain scientists and social scientists. In this course, we conduct a series of
seminars by invited speakers who are globally active in social sciences and
related fields. This seminar is partly conducted in the Brain Science Retreat.

Scientific Research
Ethics
MEREmER

Scientific development relies on trueness, trust and fairness of research
practice. Scientific misconduct -violation of these norms- hampers the sound
development of science. We discuss scientific misconduct and questionable
research practice through case study and cultivate research ethics as practical
wisdom.
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Credit

About the course

Psychophysics
DIEEYEE

In system-neuroscience, well-controlled stimulus presentation and accurate
measurement of behavior are indispensable. Experimental psychology has
developed psychophysical methods to analyze the relationship between
stimulus and response. In this course, we will systematically study
psychophysical methods and related psychological theories, as well as discuss
recent psychological studies. We will also talk on how we can apply
psychophysical techniques to neuroscience research.

Neuroeconomics
HRRES

Neuroeconomis is a new academic field that suddenly arose at the end of the
20th century. Neuroeconomics is based on behavioral economics, systems
neuroscience for decision-making, and human functional neuroimaging. In the
neuroeconomics course, students will learn the basic methods for
neuroeconomics and its findings. Students will also study the findings of
neuromarketing, which is a current extension of neuroeconomics. We will
assess how valid neuromarketing is for our society at present and in the
future. Furthermore, we will try to identify the essence and search the future
perspective of neuroeconomics by considering different aspects of this new
research field.

Social System Control
HEYZT LHEER

It is important to understand the individual players that constitute a society in
order to control the social system. However, a society is not a simple collection
of individuals. Without a perspective to understand mutual communications
among society members, it would be difficult to decide and implement social
policies and plans. For better institutional design, it is necessary to understand
the mechanisms of cognition and emotion in social decision-making and their
neural substrates. This course will be delivered in the form of lectures,
workshops, and group discussion.

Neural KANSEI
Engineering
TR T

This course discusses the information processing of music from the perspective
of cognitive science. The student studies the structure, knowledge
representation, and cognition of music in reference to recent music-theoretical
research. In doing so, the student gains an insight into the formation of various
categories of musical entities, the identification and designation of the
categories, and the relationships between category formation and our
understanding of music. Finally, as possible topics of final projects, we will
discuss the computer modeling of composition and performance of music, and
its theories and implementations.

Neuroethics
THRAES

Neuroethics recently emerged through the interaction between life-ethics and
system-neuroscience and consequently has two aspects. One is “the ethics of
neuroscience,” which criticizes studies of neuroscience from the view point of
ethics and morals. The other is “the neuroscience of ethics,” which investigates
the neural mechanisms of ethical decision-making. In this course, we will read
papers related to both aspects of neuroethics and we will consider how
neuroscientific studies on ethics and moral influence our lives and society.

Pathological
Neuroscience

FRIEARERZ

The aim of this course is to learn about symptoms of psychiatric disorder, such
as schizophrenia, depression, autistic disorder, and neurological disorder. A
further aim is to investigate appropriate methods to identify neuronal bases of
psychiatric and behavioral symptoms using neuroimaging techniques.

Advanced Molecular
Life Science
DFEGRIFR

Modern neuroscience is on the verge of uncovering the mechanisms of the
development of neurons and glial cells in the central nervous system, and also
those of memory and learning at the molecular level.

The final goal of this class is for the student to be able to acquire basic
knowledge of molecular biology and the ability to apply this basic knowledge
to neuroscientific research.

The class is composed of two parts: the first part is focused on basic molecular
biology; the second part provides information on processing mechanisms and
their regulation in the nervous system. There will be an emphasis on studies of
molecular mechanisms of synaptic transmission and signal transduction.
Furthermore, the relationship between new genetic engineering techniques.
including the technique of recombining DNA, and animal behavior are
discussed.
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Subject

Credit

About the course

Brain Sciences
Research Method I
(Research Survey)

WRPTFVE T FRRT—XA)

The goal of doctorate course research is to aim at a truly original study by
seeking novel findings, innovative technique, or sophisticated theories in a
specific field of brain science. To achieve this, students have to have broad
knowledge of past and current researches, available and effective techniques,
and most importantly, future directions of the field. In this class, students will
obtain sufficient knowledge to design their own studies appropriately, by
searching, reading, and understanding valuable literature in brain science.

Brain Sciences
Research Method I

(Research Planning)
BRI RRZDA D (BZREtE)

Scientific research is a methodology, which provides new experiences from
which new knowledge is also deduced, by conducting well-organized
experiments, analyzing their results and inspecting these results carefully.

In order to clarify the differences between newly obtained knowledge and
conventional knowledge, it is necessary to design a well-organized plan and to
carry out experiments according to this plan for the achievement of one’s own
purposes.

This class provides methodology that allows students to establish their own
projects by themselves through discussion with instructors.

It is required to complete the “Brain Sciences Method I (Research Survey)”
course to take this course.

Brain Sciences
Research Method I

(Data Analysis)
BXRIRRZUAT (T —5 24T

Natural phenomena generally look stochastic unless all of the causes are
controlled. There are uncontrollable internal states in the brain. Therefore, a
stochastic view is inevitable to understand the brain through experimental
data. Methods to infer objective conclusions from finite observations are
required to understand stochastic phenomena. In this class, we discuss
statistical methods to infer an objective conclusion from specific experimental
data obtained by proper experiments in brain science and discuss approaches
to construct testable hypotheses. It is required to complete the two courses:
“Brain Sciences Research Method I (Research Survey)” and “Brain Sciences
Research Method I (Research Planning)” to take this course.

Brain Sciences
Research Method IV
(Thesis Writing)
IRIEFRZDEN  GRXAER)

The goal of scientific study is to write an original paper, in which the
experimental procedures and results have to be described clearly in order for
the readers to realize its originality and usefulness. Without basic techniques of
scientific writing, it is hard to show the scientific validity and originality in one’
s paper. In this class, the supervisor provides an individual with training on
how to write scientific papers. Students are required to have completed the
courses “Brain Sciences Research Methods I ” (Research Survey), “1I
(Research Planning)” and “II (Data Analysis)” to take this course.

Brain Sciences
Research Method
Seminar

BRI RE TS —

This is a seminar for writing a doctoral thesis as a compilation of all
professional skills, knowledge, and research findings the student has gathered,
after mastering research surveys, research planning, data analysis. This is a
literacy to advance scientific research and develop new technology. Students
will also join in discussions of other students’ research, and learn how to utilize
what they learned from the discussions to their own researches. Before taking
Brain Sciences Research Method Seminar, Students are required to have
finished Brain Sciences Research Method I, 1I, I, and IV.
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