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BN 100 AF A2 2 5 2027 2T 7= E#FHE (Toward Centennial SIT) % HifE
REFTHD, TOFT, Za—VUiZfi 5 KGI, KPI Z#%E L, AW CRbm
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1.2.3 HE-HAR-FAFEI V-7 LG DEE

KEHEHAOHEZ T LT HARFZTIE, BEL ORFEFREZHELE L, 1G58 EEE L
HEL TS, 2013 FFEICEIR SN RS THE ) OFLAEf ) 20\ Tix, A%
Xy UNABNHT DRI, HEX, BER (SWeEkh) e Lie T£55<0 )

(L0330 | OBLENG, THOO7T ey =7 MESDL EF T3, Hillkoaz 2ifE %
it « o#T L. Z0ffa X% Fut 2% PBL & LT, HARANZAEROERAEZEEA

ATEBERRITHEAAA TV D, HUR O & O X 2 B R o 558, 74
BB XGANT IR L A M B, 7 ORI L ATk, EERMHE &
[T DARFIZE o T, DB & b72> TN D,

—7J7. 2006 ££121% SEATUC Zifmk L, BUE, 5 [E 8 RFENIME L T\ D, HhErH
DHE - FAEOILROM, fFHE, RV U A SEATUC FREH LB L T2,

A SGUHMHTIT, TNOORBRAILICL T, HeRHF - %8 - A= Y —2 7 A
(GTD) ZMES LFHH 2L TTERY, JUE, ZOEFLZED TS, RERREDORT
YU NVERLRPEL L, RELZ X TWDLHME T VT 2l &3 5 R HNE LIE
2. ZOESEEOIEH 2R HiIAL, REMNAFTOL LT 5,

GTI DRERLA /3 —1F, RFERFEDREMRE L, RKPEMNTETREZ L ET 25 AAEN
DR AARRO THRATF 2T AN TV LSO KT SEATUC M KF06 2%
o TV, Eio, RZEANTIESO R FFHEMIT ISR 2 £55 B R AL TLIC SN A O
FTWL, ZOWMYMATIE, BPARBEEFEORS (T4xrU—yy 7 bOS Y HEH, K
MEEERLE) 2, GTI 2 U TSR SE D 2 L b LTV D,

@ Global Technology Initiative(GTD DR A 2/ \— &4

[ BEAD K] SIT., BT %RZ2 %0 & L2 ENM R

L DO RF] AR T RAB 2T AN TV DK s
*) SEATUC B K%, B~ EBRTABE, %0 TERT,
A v RIEBEMNTRE, BART DT MRPREITRE, GTI
B N Y e e PN DR ERTE S
(23] A 23— L 72 BRSO RF D FHEHNT JLS & £ \ﬂ/

H RARESE
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@ GTIDERFHAE

R L4226 WIN-WIN OBMREZME L, AMMOFREEROZ LT E2AMEL
T, LT OIEE 21T 9,

CEHEW T 2 b EREE T 2 NORHE - Efi, TIT 4T T—=
Mg A v X —r T« Za—r )L PBL 70 25 A5 O - FEhi

- BB OMHAEIRE - 22, WM 72 E OHE
S URCU LD (T T 4T e TS ERHEORREREDOEICH D)

- Bk~ vy F T
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1.3 GGJ M SGU ~

S TERFD SGU 1F2NE TOES O RZ EAHITHELME LT, ZOBREK
1.3.0.1 IZ/7" 9, 2012 4F 10 AmBBM L=/ m— LV AMBERHEERE (4%, Global
Human Resource Development, #&# gHRD Toh - 72723, 1 1% 7> 513 Go Global Japan.,
GG LT D L t7eotc) BEBMEOTLE 7257z, BEDOERIEX, JABEE OJEE))N
EEThH D, —hH, RFEETEHIERFMA TEDTEZ IF v LY SIT0 1Rk
kL, Zo%obEEHE [Toward Centennial SIT| © KGI, KPI & L CHEE L7-5
HIRZ\N,

S — I
el — b7 U A
JABEE I g prinr

B 1.3.0.1 SGU L2 X 2 H1EH)

S LERTFVEBR LA ED T EL TSN T LH R RV, ZATH 1990 FRNLT VT
M2 35 1T 2 Mgl 7o R Bh & f A B 42, 2005 0 B SCHRFFPEDNA T v R A =0T
T s T MNIRENT-Z LT, AL o7, BE, HET V7O 7 K%L Southeast
Asia Technical Universities Consortium (SEATUC & BgFR) Z5% L, 2 OENS D
BPAEZITANCE L, UR, SEATUC v U RY U AL ZRRSE MG L TR 5 2
& T, RiaED Tz, Zd SEATUC MHKRIZAERT U7 O LFERRFOFERFETH D,

# 1.3.0.1 THIEKRZED T a—rULOREF

1991 £ DATFLIFEHERT EEIRtEUI—HE
1993 4 IL—S7 - IALA =S TaTS5 L BER

2005 4 NATYyR-YyL4=245 HBT) FOs3 L
2006 &£ SEATUGC (Southeast Asia Technical Universities Consortium) %L

2011 & MJIIT 832125
2012 & JO—NILAMERHESE
2014 & A== a—nN\ILRETOS S L (SGU)
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1.3.1 7 O—NILAMEREEERDORRE

GGJ DO LAGE AKX 1.3.1.1 12T, GGJ TIEHERTX&E AMEE, A MRSz
RBE) 2 2 o RSB C & 280k E ) EED, 17 v — v N7 TRIEfERRE ) T=
Sa=f—var ) TESYLERS ) O 450 NE2ERTHZ L2 AEE L, Zhb
DREINL BT PO FMIRED i, PBL, #9%E O %55 (English for Specific Purposes),
WP EOMRINEER L W D FEBTHb T2 2 &L AR LT,

ER¥ORTFEN (Eeome)
HEICFR TR TSNS O S

I
e

B YO0-/AABRTHL WEVMERRED T
HAEHE)ITARTALHRN IZWR

t Fo b ¥ Wil Gy

X 1.3.1.1 GGJ DHEE

2012 £ 10 H BB L7- GGJ @ 2014 FRBEDORFN 2R EFE 1.3.1.1ICF L
%o

# 1.3.1.1 GGJ/ISGU DRFEHRARE

2FEBT2.91%

BIREER 172 332 500
EFUMEEH 57 179 209 | 2 ERIT3.745
BEEaEH 146 152 287 2ERIT2.065
HERBH 58 83 122 | 2 ERET2. 148
4 m—s3)L PBL
S 4 10 12 25MT3.04%
sk & OV, BERIE AKX I L, GG OREIZIIMIC b Z o EEE %
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BATWD, M1.312132nbzOAFRE. QFIREER L, OEBMLHET L 3 I
S LUEAREEA TH 5, ThENOEAAISAT T “HAOL TRAFICHER L TWD ],

HOF NEH L TWD ), ZABAIR IBENHBR0E] 2R T0nD, HMELEELOHEAE

NI ER 2 A TO D03, BE OB ES TOEIC RBR, £ OGR TE 125 03RKD
SY A

) wNNE | D B AN 3 MEEEN

am  SWORSEE yo—snewpmr  WEH  BEARER

Ilﬂ!&ﬂl [ 17
ER A (3Zazr—ialdy) | (RXEEANA) |
e ToF IRl
Saurur Gnesus
i |
Fo—siLEEE e
: TEIEREN
mE |F" ﬂ—J mlﬂm-ﬁtb'
1]

E“"‘“" 1-;;;&,_ % S

el m-ﬂummm

Ill #lﬂii :Hu
Bl P = S A o

BERAET o TT LTS LCEFR BIL-< il e EEe I!'I-i'.-r!-'..-#
w5 166 A IETOBCESoTHEG) WP -1
~izrA OBmREE =100 | sEORERE-c00 EEFREMRE -19%

HO—si L AL HEERERR TOSS

1.3.1.2 GGJ/SGU DHEEIRIA

1.3.2 SGU D4+

W TERTO SGU 1L, TA)THBEASI TR 2B )5 I(BEFEERE) ~#H0
HiEL LT, (OEKBEAEZED2EE] Tho ., HEeihit (D)ETbk] L ChE
BIAREE T Z & &2 - T D, BARERREE LTRD 3 & #HITFTn5

OfffEILAIRZE 12 K 2 FEEAENE OB
@K HED KA E DI
@#FH - W4 - B3 —3 7 L [Global Technology Initiative (GTI)) A&

AiTE 1.2 TSGUARSARICBIT 2 BHHEE ] I2BW T, b 3O BEEDOHAE Lz, ZDH
TH, MEHRAIEE IOV TR CIEE LS BErd 5,
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1.3.3 EXRIREE

SGU #4684 Ml IeAIREE 2 F5 & T 2B TR AM B RCE 7 /L OREEE & A~ D
Bk (2B 5 MlfEEITNEE ) 2 Web THI< &, 13 Tkt v M 20 EALICALE
L DEFARFED SGUBTH L Z &b bmnnd K912, MEIAI O &2 5 A L7ZERET
b5,

(1) ffifEAl (Value Co-creation)

flifE A1 (Value Co-creation) &%, &EFHECEZHINLHGET, [BIRTIE BE
(E#E ) OMEBIANZERIZRY | BEATEZ B TE > TCD, ZZ T, BENSINT 5T
LTI B¥ERH (Producer) &7 % (Consumer) & DB T AL THMEZ/EV HL QU Z & L&
FSINTND, 2004 FITKI VAV RFAE DR AR —VERD CKTTNT— e~y
71k« Z<AT M, [The Future of Competition: Co-Creating Unique Value With
Customers CGFERAR : MfELLAIDOAR K~ — K & FD Co-Creation) ] Tt L7 &
WHEbL B D, BT HEZIL, 2F (bHWI3HELLLE) B LE-> TEZAID HF
ZETh D,

TAEY s h7T7=0 [FE =0l 1980 TR L7-AM#ES  (producer) & IHEH

(consumer) &EX—{R|Z720 | EPEIREN 1T OEEH D Z & % &7 [Prosumer] (%D
OB AZEEERLTVWADTH- T, MEHLAIZEE L TWAPIT Tl
R, — . BHERONB CERSND TA1%] (emergence) Tk, [ DR HliFN
VSN DRFEDS BIRMEDO O RAET HZ END D 2 L) 2T 2, MELAICB VT,
Bl SNTAMEZ B ET H2HANEZ W, 2720, EFE LT, BRI Win-win O
oD 2 & THR LT DERN RO THD,

Vargo & Lusch @ F:3E9 % Service-Dominant Logic Ci%. % (Goods) % 2159 5 Service
WCBWTIL, MGEFORRBICHABI B T 5 2 & CMEREEND ) EE 2D, Lo
T, WEF LFAE L OMELANEETHD EEDH TN D,

INHDOERND, lfELEITREE & 13,

BBV —EXZRETIEBELTOZTFTHIFELOBTIHALTEELZEY E
LT &)

LEET D,

(2) BHE DERIE L FEDEIRIE

ATl JABEE O A, PDCA YA 7 NMICEDHE T 7T LOWBETLY . HED
BRFEAHED TE 7o, LILRD DL, R CRESNDIZEHNTFE (Passive Learning) 72
G CIEFEEDORENM LR LW ERBH LN oz, 2T FAEENEOHE S
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ot ASMT HEEEE (Active Learning) %3 A L7-, PBL (3% O AR 72 F1ET
H5D,

BEOHEMGE, T2bb, ZHEMOERAEL, FD iHEH=08E & BAH O L% D FEN
b, AFTIEPDCA YA 7 V&4 2 LIiC kv, keI E IR 4 2 ] & A
L7z, Check 7wt ATIL, FADEMEZRDEEORBRIIMZ T, V=71 v 7R
PROG |2 L 2 EBIHFHE OB A Z D 7=,

BRFEOHA A Z FAEMNZ IR D 570 6 FEOERIEZFAEBOPE UMD Z &
DKL, ZUE—BOFEERROEEIZENR 1T ThsH, £Z TRFETIEL, FAICE
WCh PDCA YA 7 VEEIFIREIZME L T, T72bh, HEFEOFEE, EE
DiEF « #E - PBL 0%, V—7Y v 77 EOBfE I X HRHEE, BE LT
O LI IR WA L FEIES S D, FHliTE, I NS Z OFHliAE 2R O E 8
IRV IR FIEICOWTIE, RETHAITLTEDS TRYPBEHAEMNE T 7 7T A

(Acceleration Program for University Education Rebuilding, AP) | CTHH¥79 2%, D
Rz R L7203 K 1.3.3.1 (K 1.2.1.1 OfF#E) Tho,

1.3.3.1 fifEAIEEE

#HEM O PDCA A 7 v & 2EMO PDCA A 7 VX, FOOETHAEIZHRE LA,
i % A9 5, FHAIO T o' XA T, WHEIIXNETH D0, FHIFENHE ~ L HfERE
T LA b5, 728 21X SCOT (Students Consulting on Teaching) 3% DOH#HTH
%o ZOWMERET, ZEM - FEMILC Win-win OBRZ/EY L5 HiEE2BET 5 2 L,
W 2N E o L BREAEDBRIC O AL 2D,

B, CHIERETIIIO 2 EZHW-F 3 HA~RAL, [B-Er0@d 52 L
T, HWin-win ORIfRE D52 L) ZFERLTWD, ZTORME, SHLERT &V 9 Mk
BERBRIERTHD X 51220 Mike LToOBFHERGHKRDL L OICRDEEL TN
60
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() HARE~DER

N RPITBHEY—ERETH D, MMl A5 TRE DI Y 32D, FASLRFENE R % B
FNCHED DI, MEREE N — A 28492 LIz, EWN - EA 5 0740 Gt e
Ui %15 T, FEBMED BT - RS AT LA EBET L2 EHENH 5, *HliiTRER. Eo
AR, FEERB O G 4, BEAEOTMIRESERFTHIL SN, BHERROZIRE
X, FAERANTZT TIERL, BARE, FEZXROVHLEE, LT/ 2 — a2k ThH
%o MERFERADOER) ZHGENICED D7-0121F, ZOHBFEV—E AL Lo
M2 2 GR[E 72 b DIZ L TR IT TR B,

ZOXOBRBERERT, HE. MEZ L THFEETHHOICBME L TITEIT 2 2 & A%K
Doid, FAETZENIZE ST, BOMNEET 558 L TOMEZ AL, @& TF 5
FLOBREMEST L, RO, HFUCHEBRT 5] 729DI12iE. B DN HALE ., &I
FiF7zm, 2 L THF L OBREEMT 2BENLETH D, K 1332ICKRFODRAT—7
RNVLORRE T, BLRRFOLE, HilE 2 EERMEET 5 2 & T FEERD
HIRIZEBR L, Lo T, KFE LTHFUCEBRT 2 F 0820, AEETIE. ZOKRFELE
L OWEE MR CRET S 2 8T, THHRRRE~OEM 2 HIET,

1.3.3.2 KREEBICHPNDART — T HRNLE
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1.4 SGU & AP

Wk 26 FEEEICATIT, SRR 26 FEE A — N — 0 — L REPERE 2 — N — T a— 3L
KRFAEZE (SGU) L¥pk 26 FERFHEREME S 07T L (AP) O Z2ODOFHEIT
BRIz, RET IO SOFELEHESE, RERRORFUELHEET S, Tk 26
B TRFPHEHFAEMET 7 7T 5 IR SR FZORRIL, &P 0BE TSI )
HECEBRT 2/ OBER Ob & FEOTRNZRZDEE L, PEREE TS5
B TH D, —B LEHEBEERIAE ST bz 4 FR ORI - 77 77 47« 7
—= VT OEET 0T T AEE, FHERRO ML L FAEOFERF O PDCA YA 7L
(Plan (FHE]) — Do (5317) — Check (FEffi) — Act (243) @ 4 BEfEZf#0 k4 Z &
(2 K DR 7o) IS K DERGE, WG AT LEFIR LIZ#SRBE~OT7 77 47 - 7
— =V AR EINFELRMET H U T NRADFFE, FHEY R AL NV AT MMEE, &
N EHER, dET DA L L TORER— 74 U AHEH, ZFEHEHOT—27 23 v
TEET D, FTT 7T 47« T—=0 T &TEARAY b« A7 ¢ AR L ETLHEIRER
BEOM, FECKTT HELITHE, BB EFARNCH D Z L OE#E &P THAET R,
FHEOHE « HEYLE~DOZEOMMAZBATHENORICEREIE, FROL &, 20T
W18 CHL Y Ko,

AP FHEOENRDO HIYIE, AN T E THEE L TE L BRUCR 2 HICRE, BRSED
T, iz ek & NBBRLE 2TV, A5, BIAREERE. SRESEM L. @ LR,
WRNIRT 7T 47« T—=2 78, FERRO AL & 2EDFHERH O PDCA ¥
7 IS L DRGEZ Fhit L. AFOBFURE 2 IEAICHEE S5 Z L icdh D,

AINE 90 JEEZ M Z 25K 29 FICE W T H AT E T, AR BBV IEZ D2 RT
ZHFELT, P20 4 Ao, #FWE [F v LY SIT-90) 1R ZBHMh L. K7D
M ThHIEE. L, BT - A/ X—T a O fr—Eoftklc v, #HE - %A -
FHEOBIIZ LY RFPGEEZHEEL TV D, 20BN THHEEOERIELZ EHAT — v L%
E L. (1) PDCA ¥ 7 /VEB & IR RHIHEAHIC X 286 OEMRGE. (2)328k - 923 - PBL

(Project/Problem-Based Learning | 7' ¥ = 7 b e AMEFARBEMIA2E) 208 L CTHRAE
MERBNCFEICER Y D HREEM, Qi< L L To FD - SD (Faculty
Development - Staff Development) “'1 7 7 A5, QOaENBRB(LEERLI=HY
X a7 LA, Ble 7—=227 VAT AOFMMRHEIC X 2 FEDOFOSRLY KL LT
J. ZAVE TIEE Ak L T,

I BT, Rk 22 FESCRA KFHE « A RHEEEERI (TPDCA b & IR Kl

X DHEEREE)) &, Rk 24 FEEICRE LTEHEBE A/ RN—va i 2 —l2 kv,
Y TOHEBEOERAEEZHEE L TEXTEY ., (1) K¥, 5, FROFHE - BEHE% IEA
(HEEx =71 o 7#e) oL EMY (Graduate Attribute) & JABEE @ 2012 4F
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ERRERMECE SV TIIRICRE L. @V Y F 2T L~ v TORE, Q)FHEMIES PBL %
DT IT 4T+ FT—==V IRH~ONL—T ) v 7 QBN (DFER— 7+ ) FDEA,
Bz v 7 Ax iRk PROG (Progress Report on Generic Skill) @3 A2 X 25 A
NER: L% BB O2FIEE THED TV 5,
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2 SGU DHEELRTH

GGJ PR S NT=DIL 2012410 A T .20 H x 9 £ 24412 SGU OFIRMPRF 572,
2014 FEEZRHIT GG & SGU L DM AWATL TES TV D, —JF7, REHENET 07
7 I (Acceleration Program. LT AP) HIFIZ R UK CTH D 2014 429 Al A X — K L7z,
A2E1E SGU, AP M# DOEAR 232 1T, AP X e R— b 7 4 U A& Huls & L7z E RO
WZENT D Lo Te, — 5, SGU T AP Hio <, 2 ToOHMBE I NN—F 5, £D
72Oz, WG ORERL 2 /LA E L7z,

ARETITISGU OHEMEEREI Z 3BT A L > T AR CTOMBER FEZHLNCT 5,
KZED GGJ 72 5N SGU 2BV T, ﬁ?eﬁg@ﬁif% SHIBAURAMODEL ¢ LT, #
TARBERRFICHERT 2 Z L2 BIET, 202, MMEITEETHY | KELAZFTEL
77

21 EBAHE EHITHES
211 ANFURBE

ARPITAINLLIOR, RS L BFNENEIVRSIEZ R BN D, Wit a o ClE S
IWCETELZFD, 2010 FFEN L FRIEANOEE R TH 5 FER L PR, Pk, R
B ESEOH M E OS2 BRI EEL LV — AT O 12, 3T 0 AW % Gt
LT&7, ZORE, 2014 44 H | &A&LT@E%%E@%%%%%@%OJ%Ex
FEMEEEE~E B L, AREANOfREL, B0 EDIENDOTERIC Eéﬁ“éiﬁiﬁ%%ﬁ%ﬁ%%
ERNEREH > TERRE T FHTADOL LR 2 B F KEIZHFE u‘F_Ié
Nz ZAThs,

OICHFR LA FO—REE L RIE L. BEQIHFOR Th 5 FRICHFEE & fF
BT 2 e aB R, BERMICITETF O NFERL TREZ FRIMN G T2 L L L, 203
BDOTOARFIL, FROBEHGIECOWTEMEIZ L 2B HIEL LD, B TR TH D
2015 SEEMM L REMERELZEREHRE L, BEMRLHAFIVART LV AT LLEL
7

21.2 ZEJR(CAIFF=EEAESF

ANEF O MW, Ehn, . EERE - ~ 2P A2 TS0 OHEERR & LTk, BE
FOBE B EEICARZED 7o — )b &2 BEICHEET 2 U —% 0 7 7 v—7 (WG) &
i L, SBGLOHE BRSSPI v AT AOUE, HILWEFIIHEE 248 N AT v 7 THRETL
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RBRT D, FLHFERNOHFEMRICH LT*@BE’EH%‘EE‘%%L?:?E#% DFRNY —F—
FNED by T F T OW I ZRRANTTED U, BOBE I X 2 dhl 70 5 IR E 2 284
DA 2.1.2.1 1ZR 7738 0 A LTz,

B 2.1.2.1 SGU DOHEERES] (AP OHEEREIZ & 1e)

2014.12. 24137

Z2—=N—=J0—)VUVAFRIEX%E (SGU) - AEHREBEMEI OIS L (AP) EhEfkH Likae
SGU AP

APl

SGU - APTO> IV hERS

- FRAREEES - 3SEIL7FHOSGU/APBLHNE - FELTSITOOMMMES - 2FHsELES
- BISEIRE (P M. MR- BY. AB. AR FrUTOmR- hE)
o © COU/APRE A (A KPR - EHS SEQRHH - 6
- - RPABHEERS ]
pe-ams | BREHSHOSPEAOBES LUK |
S — . pER—g —
] EEOESRRE T
iyt ) wwEn
s FR
GTIEHRERE SGU/APEF&E
. BEAI/NR—>3>
158HE . FE  HE - BBRE > ~ [ P
Global Technology : . BRE GRS - EpRERERE | PRROBHBHO BET> S —EERE
Initiative D375 “ e - IPEETENE JO—/ULEE SR il - RE
. EmSRTL—R - e REFE
- - . =
FHROEBEE | . s -8 . 3FeIREERE BROEBED BEa - SRAORS
Global Technology . oEs & o K¥RR - MOTHEERE
e
Initiative DR LT EFECBEEE | wm O N-SolMEto-HE - HEAIN-SIHETS S BHEE FEARAORTIER
FRNOHE - BWGOREE © KFCERE
. UGA (BEBEHFOBELE)
BRE--- 161/ 3380
wivmn s swEn gy M 8=
R s
EWG  wez&cEEmE (ammsmoms - v - %6 ) WG  wezeCmEmAE B e
P ) E2EBA moaza - |[maoooss || semmee | ssxswe oy || 7o547 - |[etrotun|[ ssizwe LHWG BARE
EFEWG WG BFS1 b~ WG WG WG S5—=>JWG WG F2o—hWG
AT4AWG (GGIFEMgPBL || (GGIFRGPBL.
WG) e-R—hIAUA
we) PEERE PR
- 6 DF1T - FESROTREE HBRAFBERETS ERHEFHDILE. N N N
6@ wozRmAL, || MRS || ERLOSSLURS (| ARRES 658 (Global e ey || 5z sount || emmsons ||>5/ons webg(h || RERED7 >
WPMHEORE(L. 57?17141‘“ 2RHWOUK - T, || Sh. WATLIE. Students Slaﬂ‘:) _k (R B EREDE OBE m;
BERHEORES || BEPOC B2E || zrusoora || maqs—ssy || EEU. GSSHLE ||y
IPBROERILE || BIANORBOR || T4 20uXERN || TsonRess, || EHEENTS.
#ETS. wEBOEMitEE || LTW<. KEPEE ERT
*f, TOEICAm || FUE - RETS. FZEIRETE
FYTHRIOWT ARICET 3&EM MUTWVL .
B BHLTVL. EMLTVL .
. J .

(1) BEWNG DFHE & %A

B LOWERLORE & EfaE DR b A7 v 7OREI) & LT WG Z3kiE, & WG IIEHET:
FA N T 25D 10 A~20 AFREE TR L. BARR 2 E s STl L
FHEZ T = PRFZOVWTHEE LA 9,

(A) TEHEOEEME WG
RETHIE « GPA & A, Late Specialization, %D ¥GE(L, RFEOHATHRETE L2
—ADRE, FLEOKGES I EOTZHDEHASL D
AT MEA /) X—va v HEH, FD-SD £8% %
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(B) EH#EZ A WG
BRETEE  WEROTHEG - AT F v X, ERoZ AT a7 5 AORKE - £, [#H
B AR I, SEA OB MRkOME & D% A
FrEE  EEE, EERRE Y — &

(C) MENSER « T T4 A7 4 A WG
Rt SEIE VBN D DBEFE 2 LS (= L — T « X A)DIEE « FH L BriLs oK E
A& EEE, EERRE ¥ — %

D) gt 7w 77 5 WG
BiEf9H « GPBL, LHEFET 07T L A o F—r vy THEOEE « BH LR
PR - EERES, EERifE 2 —

(B) “/EETEHEE WG
BRETSRIE - D 7 10— b~ OB O A OREEE, GSS (Global Student Staff)
DREGE « T FE
e « FAR, FhEREr 24— &

(F) SPAMEH WG
AR TR O, HP %10 £ SWHRIEORIL, WSO BT
PUEHE | LR

Z O, BB OUEAHESIE OfeE, HAEANBREOTRM, FEhH OBAFIZRETSEA
FHEEII AR, LMHE O - FRBUGE, SMEANBEORA, 7=27 b7 v 7 HlE,
BB ORI ORI BB NFREIIHE RN EZER%. ARDOZEkE (TOEFL %
AT KD EFEN ORI, EER AT v LT OBARE) | EHATIAEOEN, AR
AR FUE LGRS BIE I AGGRR . ARt o 7 — ARZ B 255 OB N OB TR
25,

F72 2014 HFERFHEHFEMET 0 7T L (AP) OEIRIZHEV, S HIZTRO WG %
RiEL SGU Lt v FHU—3h A2 mo b0, Fib® 6 2D WG & RlIiERE L,
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#3.2.2.1 WBAMREDER

B FAEIRE

2007 2008 2009 2010 2011 2012 2013 2014

NUDAZPREP—INA VR(P A7) 17 15 20 44 47 54 77 77
OPLRE (PAIAD) 2013 E & V) 1 | 15 | 28
HU—KRE(HAFUR) 0 0 14 0 0 0 0
VY ONRI—RE(NTH) 0 17 0 0 0 0 0 0
cotofEE®E | 3 5 0 0 3
¥E3) 20105ESORE | 4 3 3 2 1
TISEETHE kS 2013EEL ORI 26 35
(FREDD) SVEEE Sy ReI=D) 2013FEL DR 29 40
FYTEVDY FIRARZERYTUR (51) 2013EEL ORI 25 25
17 | 32 | 34 | 51 | 55 | 57 | 174 [ 209
2+ ZEHTRAZO-—T YRR R) 1 0 2 2 2 2 1 1
2OI—FYEUIRAZERDI—TY) 1 0 2 1 0 0 0 0
SOASKEHAZIP) 0 1 0 1 1 2 1 0
JXU - NIV 1 JVRERH (DS Y R) 2 1 0 3 2 0 0 0
R—=5Y RPATI—RERIMAS 0 2 1 2 3 2 0 2
UYBS-IRIAS 0 0 0 0 0 0 0 0
D —YIRAZ 0 0 0 0 0 0 0 1
EBAFREE 2011 FELORIE | o 1 0 0
YYNDOAFE TSI 201 2 ES ORI | 1 0 0
FUTEYDw FIRAE YT UREA) 2014FE £ DN 1
FYTEYD W FIRAFE Y TURE 1) (BRRBERSE) 2014FELORIH 4
P=ILSY FRZE (F1Y) 2014FELDEH 1
SU—YPIRAE (MIIT) (IU—YP) (BRRENS) 2014FEL D% 2
4 | 4 | 5 [ o [ 8 [ 8 [ 2 12
b3 RS N - D TRAF (D1 Y5V R) 0 2 2 3 2 2 2 2
FYTEYD Y FIRKEFYTURGEA) 2011 FEL DRI | 8 10 7 4
IR=2Y RPATFI—EiMfARE 2013FELDENE | 1 0
IN=IZPRE(PAIN) %258 0 0 0 2 0 0 0 1
ISV ERE (F1Y) 2014FELDEH 1
RONFPREPNTI— 201 4FE L DEHE 2
INRDORZE (ANRAY) 20145FELDEH 1
BEAE (PE) 201 4FE K DENE 1
o | 2 | 2 | 5 | 10 [ 12 ] 10 [ 12
CEE 3l T2 OOREAFOYP) 10 - 12 - 10 B 10 0
JXU - NILT 1 JVRERF (DS Y R) 6 - 7 - 6 - - 0
EBAFREE 2010FES ORI 7 - - 7
SOASKEHAFIP) - 10 - - 10 10
NIV AL AFUR 20145E L DRI 67
L e N S O SRS FUP) 20126 & DE [ 13 9 1
7 ¥ URZaER EEYRENNEEE) 20125 ELDELE | 9 0 0
ERPBL BEEART (33E) Capstone Design Work
;ﬁg{w sy ) 2011 FREORE | 4 8 6 0
b§§g§;g7uw Cap 20125 EE DRI | 27 | 27 | 35
;;%%E;;g RIRAZRYTURK (51 S — | 9 13
FUTEYD Y FIRAE Y TUR (1)
BETER 2014FELDENE | 15
;g;;z:mx? MJIT) (RU—YP) T 15 13
SYTRAE (NFTL) 201 3EELDRIE 9 )
NI ABIRAE REFLA) - BRIFR (ORy ~) 2013FEL0ESE 4 14
N TEBINKRE (NFFA) - EITER UNDIL) 2013FELOESE 11 -
BEREAY (88 BRIFH 2014FE LD 1
BERNZAE (83) HREEEIePBL 2013FELOESE 2 6
=35 RPNTI—RZRITASE 2013EEL ORI 5 15
TREAZ FEE) DREER 2013FELDEN 2 2
$2EICDP 20145EL DR 5
16 1 10 [ 19 [ 7 [ 20 | 67 | 116 | 217
FAREX(EHER EEREyNACR] 2009FEL0EE| O 3 6 7 0
=L NP PEEN B 5 B 2 A (CIEE) Z3IMARS 2000FEL0RE| 3 4 10 6 10 9
P AR SRS 2009FELORE| 3 5 9 15 20 29
RAMIIIINT Py 2014FE S0 2
BARS BABS 2014FELORIH 21
0 0 6 12 | 25 | 28 30 61
ast| 37 | 48 66 84 | 118 | 172 | 332 | 511
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% 3.2.2.2 #BHA VX -V Ty TIREERE (2014 FFE RZEREL)

FRYHL - PR A JRiE 6 WHEH
1 ErHE#RIVATLAE B #ges (i) w@Esar  PE 9/1-9/16
B - 34 A BRAH]
2 @BREFHERLYEH F ~ 7 FE—F -k HE 9/2-9/12
- M1 it
R TFF - 44 % D— 7 At = 8/25-9/12
4 EMEVER - 445 % B YKKR&D % HBiE 9/1-9/26
dtax LRI - M1 5 o H IR R Rt B 9/8-9/19
6 FE TR - M1 B PHILIPPINE IINO 74VUEY  825-9/17
CORPORATION
7 EGEEER . 3E 5 Thousand Crane 71 U EY  8/20-9/10
Philipines inc.
BT - 448 r AT E At SR 8/25-9/14
9 HEETHEFR - 34 r AT E At SR 8/25-9/7
10 AT AHTHEHL . 5 (¥k) TANOI N R A 8/18-9/1
M2 /SEEBEST CO.,LTD.
11 AT LHETPEHER - 5 A&t on F— A 8/18-9/17
M1
12 VAT LHETPHER - 5 A&t on F— A 8/18-9/17
M1
13 HEMHIE > 27 A% & FPT TELECOM X k) A 8/9-8/25
Bl 345 INTERNATIONAL
COMPANY
14 B8 T - M1 ] BraveSoft Vietnam N A 8/14-8/28
15 AmFlsE - 34F r Yor~v— ZA TR 2 A 8/20-9/10
16 AT LHTYHL - 5 Yo~v— AT R 2 A 8/18-9/13
M1
17 VAT AHETHEHEL . 5B SEILR—H KA KA 8/18-9/12
M1 7R
18 EFX T EHI - M1 5 JEB JB SRR 2 A 8/25-9/5
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19 BEEILFFH - 34F 28 R V2 TR 2 A 8/25-9/9
20 BREEVAT LFEFR3HE i TOYOTA AUTO BODY ~LlL—7  8/25-9/12

(M) SB
21 THEHMITEFR - 348 48 TOYOTA AUTO BODY ~L—7  8/25-9/12
(M) SB
22 ERLFF - 44F % TOYOTA AUTO BODY —~LlL—7  2/23-313
(M) SB
23 THAULFR-34F F TOYOTA AUTO BODY ~L—v7  2/23-313
(M) SB
24 BREEVAT LFER-3E L SRR U AR — 8/25-9/11
V%
25 MR - 34F % A A PER A S AR — 8/18-8-29
V%
26 IHAEFR - 34E % A A PER AT AR~ 8/18-8-29
V%
27 BREFHEHRLYH F NTT 5 —# A4 v K3y 8/11-8/22
% - M1 7
28 R PRI - M1 % BL@7erysv s 7 TAUH 9/2-9/12
— AT AU DS
29 1EfE THFE - 34F % UoG TAUH 3/23-4-6
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# 38.5.1.1

[Z£50] 2014 2 HFEIC K D HMRERE L REEHK

1| I%8 BRIFR Introduction to Energy and power sourse
2 THH Mk T PR AdvancedLaboratory Exercises for EngineeringScience 119 24 143
3| T8 A A ) 45K |FluidMechanics 12 6 18
4 IFH B TR % |3 R [Seminar on Mechanical Engineering 119 11 130
5| T4 AT % |45 R |Robotics 9 211 3
6| T35 HHIZR Bl |34 % [Semiconductor Materials 63 13 6
1T HHIZH B |3 R [Surface Treatment 68 6 74
8| T MEIZH %3 [1E X |Introduction to Computational Material Science 60 17 7
9| T MHIZH %80 (35K |Materials Science 2 53 19 72
10[ T8 MEIZH %H |45 R |Reliability Engineering X 10 0 10
1| T ikl B8 [ |Analytical Chemistry! 0 2 2
12| T8 EILER B |3 % |Introduction to Chemical Biology 0 0 0
13| T2 BALEH %53 [3% R |Laboratory Course of Physical Chemistry 90 3 9
14| T2E BERIZH BIEA 3R |Applied Mathematics 29 8 3
15| T4 ERISH B8 [44%_ [Mechatronics 19 6 2
16| 28 ERIFR %H 15X |Engineering Practice] 118 11 129
17| T28 ERIFH B 258 |Engineering Practice 2 X 12 0 12
18| T2 BRI¥H %5 3% R [Microcomputer 2 X 45 2 47
19| T2 BEIZH BT (18 |Fabrication Practicel 0 13 13
20(TH BEIFH RIEA 158 |Software Programmingl 0 12 12
21| T2y EFIYE B8 |34 K |Biosensors 0 15 1%
22| T2 BEFIEH %3 3R |Optoelectronics 0 4 4
23| T2 TARIZH B [3F X |Geographic Information Systems % 69 0 69
24| T2 TRIZH BT [1EX_ |Introduction to Environmental Science %[ 113 1 114
25| T35 BEFH RIIEA |35 R |Architectural Design Studio-2 119 0 119
26| T4 BETIZH BiEA |3 R |Design&Drawing3 35 4 39
21| T2 ERIFH BiI# |24 % |Fundamental Exercise on Computer and Information Engineering1B 125 1] 136
28| T¥ER BRI EH HH 1258 |Principles of Programming Languages 0 8 8
29| T2 ERIFH % |2 % |Operating Systems 0 28 28
30| TR ERITFH %E 3R |Advanced Exercise on Computer and Information Science 2B 37 21 64
3| ITFER ERIFH B |38 |English for Information Technology % 37 1 38
32| T2 BETZH % |35 R |Architecture and Building Engineering Seminar 2 % 76 0 76
BIVATLEIZEH [EFERVATLER |§i# [3EX  |Information Communication Technology 8 6 14
MYATLBTEZE |BFERVATLFE (%8 35X |Programming Language Processor 2 20 22
B|VATLBIZE |EFERVATLER |%H 35K  |Control Systems 0 16 16
36| ATLBIEE |BPEHRVATLZE | 38R  |Technical Seminar 110 14] 124
SIVATLEIRE [MEHIHSATLAEH |68 |26 R  |Fluid Mechanics 1 x| 99 0 99
3| VATLETEE MM RTLAZR |5 |1FR |Strength of Materials 1 x| 100 o 100
| VATLETZE [MEEf ATLZE |18 [2EX  |Instrumentation % 56 0 56
WVATLETHE [BEHESATLZE (515 |28 |Vibration Problems in Engineering x| 84 0 84
NVATLETHE [BEHESRATLZE |%H 25X |Physics II: Electricity and Magnetism of 24 24
DIVATLETEE |BEHNEATLAZE [§18 358  |Control Engineering]l 0 8 8
BIVATLETEE [BEFIHATLAZH |68 35X |Mechatronics | of 2 21
VAT LBETZE [MHHHSATLZE B8 [3EX  |Machinery System Seminar 0 17 17
BIVATLBTIZE [BEVATLER BI# |25 % |Basic Environmental Studies in English 6 7 13
46IVATLBIZE REVATLER %H |2 |Environmental Studies in English 9 10 19
A[VATLEIFE [REVATLEH %5 (35K |The Law of Environmental Protection x| 54 0 54
|VATLBIZE |BEVATLER H%H |3 X |The Security Planning of the Community % 62 0 62
OIVATLBETIZE REVATLAZH %3 3% X |Local Environment Policies 2 % 44 0 44
S0 VATLEBIZE |£alER i |28 |Biomedical Measurements 0 3 3
SUVATLABIZE [£6RFR BiI# |35 K |Basic Experiments for Organic Chemistry 1 3 4
5AVRTLETEE |EHEFH %1 |35 R |Welfare and Assist Technology 0 18 18
SYVATLETEE |4@mEFEH {5 |35 % |Advanced Bioscience 0 7 1
54|VATLBEIZY |MEREEH B |24 % [Numerical Analysis 0 4 4
55|V RTLBIFHE |SEHPH HH |25 R |Analysis I 4 b 10
56| RATLBEIFE |HOERFH BIE |35 R |Geometry3 4 3 1
51VATLETHE | MR EH % 35K [Modern Control Theory 2 19 21
58|VATLEIZE [BERTR Bl |35 R |Exercises on Mathematical Science 2 %| 100 0] 100
S[TFAIEE  |[THAUIEH 883 |3%R_|Software Design 26 7l 33
60| THAVIFE  |THAVIEH % |35 R |Practice on Design Project 8 (Architecture and Urban Design) 54 3 57
61| THAVIHH |[THAVIHH %5 |35 R |Practice on Design Project 7 (Production Systems Design) 47 3 50
62THAVIRY  |[THAVIER %8 |35 K |Practice on Computer Aided Engineering Systems 42 23 65
B3| THAVIEH  [THAVIZEH Hi# 448 |Engineering Ethics 0 4 4
2411 542 2953
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35.
I:ll:l

LR OREME LBEEK

|$4E%?fr\

IEREFEBEIFHERK |Advanced Bioelectronics 0
20BREFEBEIPEIR  [Human—Robot Interaction System Design 1 1
JBEREFEEIPHER  [Advanced Quantum—-Beam Applications 0

4 'EE’:':F‘¥ EETZHEK  [Advances in High Voltage and Power Apparatus Engineering 5 5
5|BEREFEBEIFEIN  [Electric Power Control 1 2 3
6|BEREFEBEIFHEIK  [Nano Devices and Materials 1 4 5
1NEREFEBEIFHK  [Advanced Power System 1 3 4

8 EEF’?_\E?E'I‘;I%EEI Sensor Engineering 3 3
IBREFEBEIFEIR  [Micro Mechatronics 0
10|BEREFERBIFER  [Advanced Robotic Manipulation 5 5
N BEREFEFIFPER  |Advanced PM machine, structure and control 7 2 9
12 'EE?\'EE? FIBEIFHEK  |Autonomous Mobile Robot System 0
13|BEREFERIFER  |Robot Task & System 1 1
14| BEREFEEIFER  |Epitaxial Semiconductor Materials 0
15| BEREFEBEIFPER  |Advanced Electronic Circuit 0
16 EE:EE‘? FEIFEILFEIR _ |Optical Fiber Engineering 2 2
17|BEREFEEIFHER  |Advanced Information System Engineering 4 4
18|BEREFEEIFER  |Advanced Computer Architecture 0
19|BEREFERBIFER  |Ubiquitous Computing Networks 3 2 5
20 %ﬁ%? FBIETPHIK  [Special lecture on Wireless Communications Network 2 2
2| EREFEBEIZER  |Topics in Data Engineering 3 3
22| EREFEBEIFEK  |Mobile Communication Networks 3 3
MBI EER High Functional Materials 6 6
24 MBI THEER Materials Chemistry 2 2
25| MBI SFEIK Thin Film Physics 1 1
26| MBI IHFEIK Science and Technologies for Manufacturing and Materials Processing 1 1 2
27| MBI HEIK Methods in Bio—inspired Nanomaterial Science 0
28| MBI TEER Basic Physics in Electron Microscopy 0
29| FAIEZE B Environmental Analytical Chemistry 0
30| FIEEEX Life Science 0
3 |icAIEEER Chemical biology 0
32(IS AL ER Bioorganic Photochemistry 0
33 AEEER Energy and Water Treatment Based on Chemical Engineering 0
34[IE AL ER Bioelectronics based on Chemical Engineering 0
| 35| MM THEER Advanced Materials Science 2 2
| 36| M T FHEW Advanced Heat Transfer 0
| 37| TFHER Microscale Fluid Mechanics 0
| 38| MM THER Human—Centric Robotics 11 11
| BB THFER Architectural Environment Planning 0
| 40|BEFTHEHK History of Architecture and Urban Design 1 1
| 41| THER Planning of Regional-Energy System and Building Services 0
| 42| TEER Urban Planning and Land Use System 1 1
| 43| TEER Architectural Design Theory and Method 7 7
| 44| THEEK Architectural Design Theory and Method-Advanced 6 6
| 45| THER Spatial Planning for Disaster Risk Reduction 3 1 4
| 46|3EEF THHK Environmental Hydrology 1 1 2
| 47| TEER Geotechnical Engineering 0
48| AT LB IREIK Control Systems Engineering 2 2 4
A9[VRTLIBTHER Data Communication Network 2 1 3
50|V RTLETEHER Computational Models 0
51|VATLEBISFHER Embedded Systems Engineering 5 1 6
52|l AT LB ISHEIR Ubiquitous Networking System 0
53[VATLIBIZEK Statistical Signal Processing 5 5
54 RTLIBTHEK Topics in Mathematics 0
55V RTLIBTHERK Robotics for Medical and Rehabilitation Field 1 1 2
56| VAT LEBISHEIR Neuro—Rehabilitation Engineering 0
57| VATLIBIREK Neurophysiology and Rehabilitation Engineering 0
58| VAT LEBISHER Cardiovascular Engineering 0
59|V RTLEITHFER Welfare Engineering 0
60| VATLEISHEIR Advanced Biofluid Engineering 0
61[ATLIBIFHEK Engineering Optimization 1 1
62[ AT LIBTHHEK Feedback Control System Design 0
63| VATLEISHEIR Urban Environment and Building Environment 1 1
64| VATLEBISFHEIR Environmental Management Planning 2 2 4
65 RTLIBTHERK Environmental Information and Management Policy 0
66|3ti@ Advanced Technical English 30 17 47
67[3& Business Model Development 7 2 9
68| i@ Global Engineering Management 9 16 25
122 85 207
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3.5.3 OpenCourselare and Its Prospects at Shibaura Institute of Technology (SIT)

Recent years dramatic changes in university education have taken place due to new
communication tools, especially the digital revolution, which offered anyone anywhere
to take lectures prepared by world leading university professors, called Open Education.
Open means free and open for sharing. These lectures are known under the title of
massive online open courses (MOOCs) or OpenCourseWare for a multicultural world.
Massachussets Institute of Technology (MIT) started the OpenCourseWare in 2001 and
it had fast spread all over the world. At present, the OpenCourseWare is adopting the
students, teachers and universities worldwide. This is a new tool for students, providing
a variety of materials, for example syllabi, textbooks, lectures, ppt presentations, video
materials, notes, exam materials, simulations etc. The attractivity of these materials is
that if the student does not understand the material, he can visit the same lecture once
more any time and make extra practice. OpenCourseWare offers knowledge clips dealing
with the specific topic in a video ten minutes long to fully understand it. Now, European
Universities/Institutions are adapting these materials within the frame of joint

degreel double degree programs.

The main advantage of the OpenCourseWare is that one can experience learning at a
partner university or partner country without his physical presence. It offers, for
example, MIT, Harvard, Stanford, and other prestigious universities’ materials at
anytime, offering to teaches, students, and universities a lifelong learning system. The
materials can be reused, revised, remixed, and redistributed freely around the world.
Moreover, the OCW translates the content into various world languages, as for the
students’, teachers’, and learners' need and interest. On the other hand, the students,
before going to a particular University or Institution, have to take a correct course, and
for that a detailed information on the course is essential. The OCW materials give a clear
idea about the course prospectives and finalization before it is officially enrolled. Now,
hundreds of high (university) education institutions and associated organizations from
around the world are creating a broad and deep body of open educational content using
the shared model. The mission of the OpenCourseWare Consortium is to advance formal
and informal learning through the worldwide sharing and use of free, open, high-quality
education materials in the form of courses. Universities in developing countries, widely
use MOOCs, which assures education quality. The OCW activity was officially promoted
by MIT to all major universities/institutions in whole the world. Recent days the
FErasmus For All programs of the European commission is particularly focusing on OCW

materials, since according to the Bologna Declaration at least 20% all graduates from
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EU area in 1999 to 2020 should study abroad. In developing the international

competence and quality of the programs, the OCW materials are playing a crucial role.

In April 1, 2001 the MIT OCW became core teaching materials used in MIT classes.
The videos were quickly adopted for distribution, eventually reaching an audience of
millions. Recent years more advanced materials in new directions are implemented in
USA and EU countries. For example, in January 2014, the Netherilands Ministry of
Education, Culture and Science started to implement more open and online education
means for facilitation of the lifelong learning with the help of the US American Council
for Education. In this case the quality control on the international level is essential in
order to coordinate various institutions. All students can obtain a similar high quality
education from all around the world. However, students and teachers can find new
directions to promote the new courses and upcoming challenges. The number of Members
of the Open Education Consortium is increasing day by day and the recent list is as
follows: 1) The African Virtual University, 2) Community College Consortium for Open
Educational Resources, 3) Delft University of Technology, 4) Fundacio Getulio Vargas —
FGV Online, 5) Japan OpenCourseWare Consortium, 6) Johns Hopkins Bloomberg
School of Public Health, 7) Korea OpenCourseWare Consortium, 8) Massachusetts
Institute of Technology, 9) Netease Information Technology, 10) Open Universiteit, 11)
Organisation Internationale de la Francophonie, 12) Taiwan OpenCourseWare
Consortium, 13) Tecnolégico de Monterrey, 14) Tufts University, 15) Universia, 16)
Universidad Politécnica de Madrid, 17) University of California, Irvine, 18) University
of Michigan. Note that various institutions in Japan already started to undertake the
MOOC materials for bachelor and master programs under the Open Course Ware
Consortium named as Japan Open Course Ware Alliance (JOCW). This is right time to
apply MOOCs as an experiment at SIT in specific departments, as for the interested
professors and teaching staff. Courses by various languages including Japanese can be

found at the following web page.

http://www.oeconsortium.org/courses/language/Japanese/

OCW material and its benefits for the SIT students

In order to survive in the competitive world of globalization, all higher education
institutions should pay special attention to Azgh quality education as well as global
language skills. English has become a global language used by scientific community to

understand each other. Therefore, it is important to learn and master not only English
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basics and grammar but also English scientific terminology. To take some courses and
some degree programs in English is therefore extremely important. This will strengthen
language skills and promote international exchange opportunities. It will be much easier
to find and attract partners from around the World. The OpenCourseWare is highly
attractive and very useful for the SIT students, since all the materials are offered by Ivy

League Universities MIT, Harvard, and Stanford.

Thus, the main benefits for the SIT students are (i) ability to the take part in English
Education, (ii) opportunity to take an almost unlimited range of elective courses, (iii)
increase of the students’ sense of commitment, (iv) possibility to build high quality
courses in the SIT, (v) to enhance skills of the SIT students in working in an international
environment, (vi) to enhance the students’ abilities in global market competition, (vii)
more in-depth knowledge, and (viii) freedom of choice. These materials are a great
support for the faculty - ability to deliver high quality material to the students, time
saving, variety of lecture videos, audio, simulations, lecture notes, assessments enabling

the faculty to provide better and more attractive education.

OCW material and its importance for globalization of SIT lectures

Introducing the English education for Science and engineering to students of SIT is a
challenging formula. However, only the careful, systematic, and patient study will push
the SIT students towards the global engineers, scientists, and leaders. To adapt to the
international competition, SIT should consider the education style in English. First,
teachers will start to use frequent English terminology in traditional Japanese lectures
and subsequently will apply the OCW materials in full time base. Teachers have to make
the initial road map and master a clear picture and understanding of the OCW materials

before introducing them to the Japanese students. Some hints are indicated below.

Select the course you want to teach in English
Look at the course materials, lecture video, PPT files, narrations etc.

Select the ppt files you want to use

YV V V V

Translate texts into Japanese (This is for Japanese students who want to
share the class with foreign students)

» Prepare course syllabus and presentations by referring the materials in the
OCW.
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Open Education at SIT

The OCW materials help to increase the accessibility of good quality education and
enhance the students’ knowledge in global competition. They will help to teach the latest
technology methods with high quality skills, which will help to improve the quality of
education. In SIT, already some professors have started to use English lectures and made
ppt materials both in Japanese and English, one highlighted in black and the other in
red letters. During the teaching, all notes and explanations are written in both languages
on the black board. This style of presentation is perfect for Japanese students who want
to share the class with foreign students. Further, they can master the English step by
step.

Points to consider in improving effective implementation of Internationalization of

Engineering Education at SIT-

» Young faculties should get much more English Lectures through

» University should reserve sufficient funds for translating the teaching
materials

» University should employ English native speakers to work on presentation
materials, to improve English communication skills of the advanced
students and to support the faculty

» Introduce foreign high reputation teachers into the regular faculty life

Eventually, the students will improve their education standards by using the OCW
materials. Note that English lectures must be frequently exposed to the students.
Further, it is important to take a feedback from the students to enhance their interest.
The OCW material will be more and more useful if the students will actively utilize it
and use it as frequently as possible. Further, one can use rubrics for an evaluation for
students’ proficiency and understanding of OCW lectures. The rubrics are also available
through OCW. To attract more Japanese students toward English education, we should

give extra credits for those taking English courses.

Muralidhar Miryala

Center for Promotion of Educational Innovation
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Report on the 27d Short-Term Internship and Engineering English Program at

Anna University, India

The 2nd Short-Term Internship and Engineering English Program were held at Anna
University, Main Campus, Chennai, India from September 1 to September 12, 2014. 25
students from Shibaura Institute of Technology (SIT) actively participated and
successfully completed it. The program started by a warm welcome address of the Deputy
Director, Center for International Affairs of Anna University, Prof. Valsalal. She also
informed on the International Affairs Department activities and their mission at Anna

University.
The Purpose of the Program

The Short-Term Internship and Engineering English Program were arranged to
strengthen English education and to motivate future talented engineers and scientists
to learn from the World and contribute to science and technology both at home country
and in the World. The program provides basic fundamentals of university-level English,
taking more than 20 hours. The students are forced to overcome language
communicative barrier, to become confident in the language and to get new
communication skills. Further, they learn how to work in an international team. The
students are exposed to an everyday conversation and have to speak about diverse areas
of life, like fashion, local language, to experience life and culture of south India, which

directly impact the students’ future to become global scientists and engineers.
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Daily Tasks and Activities

During the Short-Term Internship and Engineering English Program the students
improved their English skills during the scientific laboratory activities, cultural trips
and industrial visits. The scientific laboratory activities could be divided into two tasks;
(i) each student attended the regular classes together with Indian students in the
respective department and (i) in the afternoon all students together visited a selected
department. During this visit the students had a chance to see variety of experimental
equipment, interacted with Anna University students, and attended lectures given by
the department heads. The tasks and activities that students worked on during the

Internship could be divided into the following 5 work areas:

e engineering English program

e regular classes together with Indian students

e common visits (all students together) of selected departments
e  cultural visits/cultural exchange

e industrial visits
Engineering English Program

The short term Engineering English program for SIT students is an intensive two-
week program specially designed for SIT students to improve their language skills. The
program was conducted daily at Department of English, Anna University from 10:30 to
12:30 am. Prof. Dr. K. Elango, Head of the Department, and his team members, Dr.
Sujatha Priyadarshini, Dr. Soundirraj, Dr. Veena Selvam, Dr. Stars Jasmine, and Dr.
Shrimathy Venkat Laxmi were actively involved in bringing the engineering English

program to success (see Fig. 3.5.5.1).

Fifty percent of the class deals with basic grammar, reading, speaking, writing,
listening, vocabulary building, sentence completion etc. The rest was devoted to group
discussions, group games, video and audio presentations, movies etc. All the tasks and
activities that students had to fulfill developed their English skills. Anna teachers gave

the students many tips to improve listening and speaking skills.

I found the game-based English learning very interesting and consider it to be the best
way how to motivate students and improve their English skills. Directly in the still
highly actual style of the medieval “Zeacher of nations’, Amos Comenius, whose motto
and basic instruction was “School as a game!” The activities presented in this manner

did not develop much strain on the students and the students gained a lot of information
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and experience, especially in grammar, vocabulary, reading, writing, speaking, and
listening, somehow unintentionally. It proved the final test results, which will be

presented in more details separately.

Fig. 3.5.5.1. An example of Anna University‘s Engineering English Program.

Regular classes together with Indian students

The students attended the regular classes every day morning from 8:40 am to 10:15
am, in their respective departments, together with Anna University students. The
respective departments were Civil Engineering, Architecture and Building Engineering,
Mechanical Engineering, and Control Systems, Information Science and Engineering,
Materials Science and Engineering, and Engineering Design. During the departments
visits the students actively participated in regular classes together with Anna University
bachelor students. This was good opportunity to see how the classes at another
university (compared to SIT) proceed, to understand and improve their standards, to
absorb a different atmosphere, to extend the English terminology, to make new friends,

and to share their ideas in the class.

Common department visits (all students)

This was a unique opportunity for the SIT students to meet a variety of Anna
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University departments’ activities. All students visited i) Center for Nano Science and
Technology, ii) Crystal Growth Center, iii) Institute of Remote Sensing, iv) AU-FRG
Institute for CAD/CAM, v) Department of Mechanical & Manufacturing Engineering.,
vi) Department of ECE, vii) Department of Center for Water Resources, viii) Department
of Architecture and Planning. During the visits the Department head always first
presented the Department and then the SIT students interacted with the Anna

University students and discussed the activities in the labs.

Cultural exchange

3 days of the Program were devoted to an attendance of the cultural exchange program
of the students from Japanese Learning Center of Anna University. The teacher and
students of Japanese warmly welcome the SIT students to the program. The program
was always conducted in the evening, from 6 pm to 7:30 pm. The main idea was to
interact with the Anna University students and to discuss with them both in Japanese
and English, to learn and understand their both cultures. This way fascinated the SIT
students. All the students wanted to attend this program all three times. Due to time
lack the students could not attend more classes, though they were interested in. Most
attractive certainly was that the Anna University Japanese learning students and the
SIT students participated in one-to-one discussions and exchanged their impressions on
both cultures (see Fig. 3.5.5.2). Finally, the students exchanged their traditional presents

and enjoyed the final class.

The students visited a variety of temples around Chennai. The students visited

interior of the temples in the Indian style without foot-ware and praised the god. These
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activities offered the students to gain a deeper insight into different local cultural values.
The students also visited the oldest temple, kapileshwara, which was attractive

especially for the architecture students.

Industrial Tours

The students visited the India-Japan Lighting Company. The visit was opened by a
warm welcome address of the company director. Then, he presented their production
program and activities. The India-Japan Lighting Company was established in 1996 as
a joint venture between Lucas TVS Ltd and Koito Japan to manufacture automotive
lighting systems for passenger vehicles, utility vehicles, commercial vehicles and two-
wheelers. The SIT students then visited the section of manufacturing technologies and
design & testing facilities and after around two hours excursion they enjoyed a small tea
break. Finally, they had a very interesting discussion in Japanese section (see Fig.
3.5.5.3).

Cultural visit

The students visited Dakshina Chitra and Mahabalipuram, to better understand the
Indian culture. The Dakshin Chitra is a center of culture, crafts, and arts of South India.
Its visit increased the students’ awareness and appreciation of the cultural heritage of
South India. The students met there cultural values of various South Indian states. Some
students experienced old day way how wheat or rice powders were produced. The

students also saw wearing of mandi, the traditional style bangles, dress etc.

ii) Mahabalipuram is an ancient historic city, a bustling seaport during the time of
Periplus. It is one of the UNESCO World Heritage Sites. In the 7th century it was a port
city of South Indian dynasty of Pallaves. It consists of a group of sanctuaries carved out

of the rock along the Coromandel coast in the 7th and 8th centuries: rathas (temples in
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the form of chariots), mandapas (cave sanctuaries), giant open-air reliefs such as the
famous 'Descent of the Ganges', and the shore temple with thousands of sculptures to
the glory of Shiva. This trip showed the students the ancient historic cultural treasure
of the South India (see Fig. 3.5.5.4).

Other activities

The students visited one of the most prestigious Indian research sites, the Indian
Institute of Technology (IIT) in Madres. This is one of the academic institutions in a
dynamic equilibrium in excellence in education, research, and technology. Students were
informed about some of the lab activities conducted at IIT. They also visited the Low

Temperature Laboratory, where they could see liquid He and liquid nitrogen plants.
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Eventually, the students met the head of the Department of Material Science Center
and the head of Department of Low Temperature Physics. The head of the Department
of Material Science Center, Prof. Ramachander Rao, mentioned a recent opening of the
Chinese club for Chinese exchange students. They wish in future to open also Japanese

club in the IIT campus.

During the program the students met Prof. Dr. M. Rajaram, the Vice-Chancellor at
Anna University. The program ended with a final presentation at AU, in front of the
officials from the Center for International Affairs of Anna University (Fig. 3.5.5.5). The
last day, the students had a farewell party and received their certificates from Prof.

Ramasamy Jayavel, Director, Center for Nanoscience and Technology, Anna University.

Muralidhar Miryala

Center for Promotion of Educational Innovation
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# 3.7.3.1 BALHEHEF OFEAEDIES)

morning |

afternoon

event

Mar/02 (Mon)

leave Narita for Taipei

Dept offices at 09:00 to
Mar/03 (Tue) discuss schedule and Discussion on theme
themes.
Mar/04 (Wed) Lab works Lab works She(iz”submlt object setting
Mar/05 (Thu) Lab works Lab works Dinner with Akatsu’s
. . Leader goes Dback to
Mar/06 (Fri) Lab works: Lab works: Tokyo.

(2) Midterm presentation on research in English to the supervisor or the mentor

Mar/07 (Sat) Sightseeing

Mar/08 (Sun) Free

Mar/09 (Mon) Lab works Lab works

Mar/10 (Tue) Lab works Lab works

Mar/11 (Wed) Lab works Lab works
Lab works Lab works

Mar/12 (Thu)

(3) Final presentation on his activity to the supervisor or the mentor.

(4) Deliverables

Mar/13 (Fri)

Students go back to Japan.

Mar/20 (Fri)

(5) Final report on student exchange program

Hereinafter, a supervising professors of the accepted lab in NTUST is called “Supervisor”,
research assistant in the labs “Mentor”. and a nrofessor from SIT is “l.eader”.
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#* 3.7.3.2 NTUST I ANEE LT —~

NO NAME |

Host Professor in NTUST \

Theme of research

Keisuke Prof. Wei-Chung Teng Insertion of Google Maps into Oculus
1 KIMINO Dept. Comp. Sci. & Info. Eng. | Rift and Leap Motion Virtual
weichung@mail.ntust.edu.tw Reality.
Kantaro Professor Dgh-Shyang Tsai Coloring the aluminum oxide films of
2 HARADA Dept. Chemical Eng. lasma electrolytic oxidation
dstsai@mail.ntust.edu.tw P
Yusuke Lt Sl}en-Long Lz Fluorescent protein based method
e ITO Wizgsi, Llssmrez )l g, for pesticide detection
STtsai@mail.ntust.edu.tw P
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Professor Poki Chen Study and design of dynamic
4 Masaki Dept. of Electronic and Comp. | comparator with self-calibrating
ISHII Eng. system for Analog to Digital
poki@mail.ntust.edu.tw Converters.
Hideki Prof. Ray-Guang Cheng Accuracy analysis of Code-phase
5| HASHIMO Dept. of Electronic and Comp. | Differential GPS (DGPS) and
TO Eng. Carrier-Phase Differential GPS
crg@mail.ntust.edu.tw (CDGPS)
Yoshinori Prof. Chyi-Yeu Lin Analysis of facial expressions of
6 Dept. of Mech. Eng. YU, . .
SUEKI . . . multivariate data using a classifier
jerrylin@mail.ntust.edu.tw
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3.7.4 Research Summer Internship Program for International High School
Juniors and Seniors
Shibaura Institute of Technology (SIT) has successfully completed the 2nd Research
Summer Internship Program for high school students under the Project for Promotion of
Global Human Resource Development, Ministry of Education, Culture, Sports, Science
and Technology, Govt. of Japan. The program was held at SIT, Toyosu and SIT, Omiya
campuses on July 7-19, 2014.

The event had two major purposes: first, the goal was to inspire international high
school students to not only embrace science and engineering as a career choice, but also
to actuate them to step further to scientific studies and build up an academic career at
Japanese universities. Further, this program was also a great opportunity to get in touch
with diversity of foreign cultures, to meet and work with students of various

international schools and with Japanese students.

Second, the mission of the Summer internship for the Shibaura Institute of
Technology Bachelor and Master students is to “Fncourage the exchange of research
experiences with interns and become global leaders” This activity covers the following
objectives: 1) the promotion of confidence in English skills, ii) the promotion of global
leadership qualities, iii) the promotion of getting in touch with diverse cultures, iv) the
strengthening of relationships among multi-national students.

This year, three international schools, i) The American School in Japan, Tokyo, ii) St.
Mary’s International School (Boys), Tokyo and iii) Overseas Family School Singapore,
Singapore, took part in this program. Fourteen internship students carried out their
research activities in various departments under the guidance of graduate and

undergraduate students:

The internship has covered several activities, which included the welcome speech for

interns, welcome party, final presentations, certificate distribution ceremony etc.

The internship was opened on July 7th, 2014 in Toyosu campus and 14 internship
students, tutors, professors and international division staff participated in it. Prof. Dr.
M. Murakami, President of the SIT, welcomed the interns and made a presentation.
Following his address, Prof. T. Arai gave an excellent presentation on Global activities
in SIT. Subsequently, the interns’ presentations followed. Selected candidates made 10
minutes power-point presentation in which they covered their school activities, habits,
country culture, future aspects, and importance of the Internship program for them, etc.

(see Fig.3.7.4.1.). Eventually, students visited respective departments and met their
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mentors and tutors.

Fig.3.7.4.1. An example of the international high school students' introductory

presentations.

In the two week program, students did material processing of superconducting super
magnets and its characterization, production of honeycomb polymer films,
cardiovascular adoption in response to chronic hypoxia in awake rats, biological diversity,
robotics technology, development of face recognition technology, and analysis of video
streaming services etc. During this program, Japanese students and tutors co-worked
closely with foreign students (see Fig.3.7.4.2.). During the program, students were
exposed to the scientific activities and scientific seminars given by instructors from the
SIT (see Fig.3.7.4.3.).
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On July 11, 2014, we had a welcome party for the interns in the multi-activity building,
Toyosu campus from 16:00-18:00 hours. This party was hosted by the SIT President, Prof.
Dr. M. Murakami and all internship students, tutors, interested staff, and non-teaching
staff had attended it (see Fig.3.7.4.4).

The main and most important activity in the internship program was the interns’final
presentations. The final presentation and the associated final report gave a direct
impression on the value of the Internship for each of the interns. The final presentations
of the interns and tutors was held at International Dormitory in Omiya Campus on
Thursday 17, 2014, from 13:00 to 16:30 hours. This program started with a key note
addressed by President Prof. Murakami sensei (Fig.3.7.4.6).
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The presentation time was divided into two sessions with a 10 min. break. All
students and tutors presented their work. The final presentations looked like a
small one day International Conference. Prof. Dr. K. Matsumura, Prof. Dr. Y. Ando
and I acted as Chairs of Oral Sessions and the final remarks were given by Prof. Dr.

M. Muralidhar.

An award ceremony (certificates distribution) for the interns took place on Friday
18th, 2014 at SIT, Toyosu campus, Room No. 603 from 13:00 to 14:30 hours. All
the students received their certificates from Prof. M. Murakami, the President of
SIT (Fig.3.7.4.7). This summer program was beneficial for both the Japanese

university students and the international high school students.

For the Japanese students it was an opportunity to prepare lectures in English, to
explain the concepts to the participants in English and to learn about other diverse
cultures; for the international high school students it was their first experience with

research in science and technology and a glimpse of the university daily life.

The final remarks of some of the internship students are collected
Impression of Internship Students

below: Impression of Internship Students

Student 1
I can say that my internship at the Shibaura Institute of Technology was one of the
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most wonderful experiences I have ever gone through in my entire life. Unlike what one
would experience in a memorable summer vacation, what I experienced was far beyond
my expectations. I was granted the ability to create my own superconductor (something
I only read about in articles) and witness one of the most mind - blowing occurrences;
levitation. I enjoyed working with Japanese College students, and learned many things
about the concept behind how superconductors work, and how they may change the

future greatly.

student 2

I have been privileged to be a part of the SIT Summer Internship Program 2014. I was
able to work with some of the amazing graduate school students in the area of robotics.
During the two weeks I had hands-on experience with the programming language C++.
Apart from the programming, I was able to spend invaluable time with the graduate
students, engaging in long and meaningful conversations regarding cultural and societal
aspects of Japan. The entire program was a highly valuable experience in terms of both
academics and personal life. The program gave me an insight as to what I truly wish to
pursue over the next few years of my life. I strongly thank Professor Muralidhar Miryala
along with the other supporting professors and staff members at SIT for giving me an

opportunity I will never forget.

student 3

In the summer of 2014, I engaged in a life changing experience in form of an internship
at SIT in the Bioscience Department. During the short longevity that encompassed this
internship, I was able to learn about different student led research on aging, how to
make micrograms of tadpoles after processing them, how to make nematode homes, and
deal with experimental organisms. Moreover, the experience shadowing students in a
lab was quite the marvel as the students and the professor were all friendly, jolly, and
cooperative. I was able to form true friendships with them who I contact even to this
date, so many months after that summer. And lastly, this experience raised curiosity in
me to the theme of aging and the effect of hormonal secretions. In other words, the
experience gave me more reasons to be passionate about what I wanted to major in

college, biology.

Student 4
To improve my grasp on engineering, I chose to pursue robotics at SIT's internship

program. This experience immersed me in the imperative concepts of artificial
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intelligence, automation, and computer programming. I began to visualize the
further expansion of robotics into the products of tomorrow. Through the internship,
I personally discovered an innate penchant that I had never appreciated before. In
addition, this program allowed me to interact closely with like-minded individuals,
be they school friends, older University students, or research-conducting Professors.
Thus, plentiful social interaction ensured that there was never a dull moment. Last
but not least, I truly enjoyed the project-based structure of this program, because it
gave me a feeling of sincere accomplishment at the time of culmination. Given the
opportunity, I would undoubtedly love to return to SIT and relive my memorable

experiences.

Student 5

My internship experience this year at SI'T was remarkable in every aspect. I was
able to be part of the superconductivity lab group with several other students, and
over the course of two weeks, I learned and experienced the basics and the making
of superconductors. The professors and college students guided us throughout,
teaching us more than just science. This experience continuously provided me with
challenges that propelled me forward, and gave me inspiration to continue pursuing
my passion for scientific research. I've learnt so much and I am very grateful for this

experience.

Student 6

I believe participating in the SIT program provided me with valuable outside-the-
classroom experiences that ASIJ, or any other school could never provide. For
example, the interns were allowed to experience extremely high-technology
equipment like the superconductor, which none of us could ever experience at our
school. Also, we were given a 2 week opportunity to be exposed to a college
environment, which helped us prepare for our future as well. We were involved in
working in projects with students in the institute, which not only helped us learn,

but also managed to gain new connections and friendships.
I had a great time at SIT, and I hope more people decide to take on this excellent

opportunity!

Student 7

I had an amazing time at the SIT internship. I created a Japanese and English

questionnaire to learn about how SIT students, professors and staff viewed the
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environment. I developed my analysis skill and overcame personal challenges like
asking college students to do my survey. Most of all, I created friendships with SIT
graduates who fully supported me along my journey. The memories I created will

always be remembered.

Student 8

The internship opportunity at SIT really helped me to explore the different
branches of engineering. Two weeks at SIT let me experience college life in a way I
had never done before, and it was really great interacting with graduate students
and professors, who were all very friendly and eager to help. The best part of it was
getting to learn about the current research in the field of electronic information
systems, which I personally pursued, while also learning about the different fields of
engineering through interaction with my peers. I was also given an opportunity to
work on a small project, which I thoroughly enjoyed. It really is a great experience,

and I would encourage any budding engineers to opt for this summer internship.
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THAY 0 0 0 0 o[FHA> 1 0 3 0 4
&5t 1 30 49 0 80| &5t 24 36 71 14 145
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TOEIC #ESMEIC, e T—=V TV AT L THD [U-CAT] OZiEEFT & & HIC
Aw— K74 TCORABLONENTERFTD e 7—=0 7 VAT A TA—/R—HGE| O%
iwEAEE L7z, TU-CAT) OZiE%EE T LIZFAEICOW TR, EF_X—Ta U EHEFFL
TOEIC RIEIZENL DK E LT, [R—/R—33E] IS T % I = TOEIC RE S Fl
A% L7, %7=. TOEIC ;S 21X, 10 AS 12 AETO 3 » AR, H 1[ED~=2—
ATEIBIOFRAT 4 TN L DE (R =V ) &iToT2,

YI 38 A7V FRERR (KF ¥y r58R)

* 3.833 e 7—=U7FIARN

AN
A

ol
—+

225 A

MRA—/N—HFEIF 30 P ULERELTLDAK
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3.84 I*#% CEFR-based Can-do ') X kDR

RFED T v —r )V N BERMEERETIE, 70— VUITERTE D H0FE & L CHEES
0357*.; FRHOCHYIZZ I 2= —Ya VBT 5)\4%“037555275:5?51/ Z DBE R
ZH 5121, TOEIC O & 9 27T A B THLNZTE W, TEREICK T H4MERE=
R 2= =Y a IOREEZ N LHIEENLETH D, ZOHT, LEary s o icsid
HEMAI ==Y a VOREERE D L ITPEREEOHE L LT, CEFR (The
Common FKEuropean Framework of Reference for Languages: Learning, Teaching,
Assessment) Z MW /o Can-do U X h&fER L, FAEDHEFE I 2 =7 — 3V E)E
EoOHCHEEEL LT

3.84.1 CEFRM#EEIZDLT

CEFR (% The Common European Framework of Reference for Languages: Learning,
Teaching, Assessment DIE T, HAGETIE I3 —r v \FEELESHPSEA] LRINT
V%, The Council of Europe 73 &"E L?’:ﬁ%ﬁé%%ﬁk,\ BOE|EEFIZECH 5, CEFR &
FEFIGEICR 72 b D Tid7e, £5ET RSN TWLEHEaIIa=r—a v
WIS L2 D ThDH, L-ULZABC D 3D (Bas1c User = Level A, Independent User
= Level B, Proficient User = Level C) THV, D 3 LV EZZNEIN2 DK TTE
DLULB Al A2, Bl, B2, C1, C2 & 6 BERICRE SN TS, CEFRIZZ D 6 B
BEDILAS I L~ L L LoUL & FRak L726E IFEiR 3¢ —% (Descriptive Scheme) 725 k- T
Wb, Z0O 6 BEEZ I LIZH T LVICIT IR E MA TR 20, RyED Ly ay
712817 %5 CEFR-based Can-do U A k%, Descriptive Scheme % Fiffi# <0 524 HF
REMBIPNDLEF I I a=r—va VREICEHALZLO T, T%0ar7 7 A MIEB
WTHEGEZAWT (N TE D0 2K L-ULOERKBEEL LTEXRLEZLOTH D,

Z® CEFR-based Can-do U A M, L¥Rar 77 X MBI 5 5ibEE 4 4 D OIGHE)

(BEH., =&, MHE, 2fK) 90, TRTNIED IS E TOEHAIa=r— 1
VEEEMELE . N TE B0y &9 descriptor Z I WTEBR LG L 2->THY, W
T LUV ENATERT 10 L-ybofssE (A1, Al+, A2, A2+, Bl, Bl+, B2, B2+,
Cl, C2) ¢72o>TW5,

3.8.4.2 CEFR-based Can-do ') R FRIEMDER &4 DT

Z®D Cando YA NERZED e R— h 74 U AT AT AZED AfL, LFEEGEIHE,
GPBL IZZM LI FAN TSR T 7 A MBI S kEEZHWEZAEODaIa=r— 3
VRENEFMM LT, £, T — MEX® Can-do YV A R TY AT LB T & T O
PRI ZI T, ZhbD%4 611 ADWT, %@F%%Aﬁﬁékk%:\ﬁA
A 1500 A2kt LT Cansdo V A R COHRFEICL DI 2= — a VEENRHEZ
Tolee, TNHDOT—2ENHTL, S OITHEEZ &I Tkl o T % CEFR-based Can-
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do U A NZEAERK L7z, KFEIL, Z® Cando VA NTOEAED T LT 7 A N TOI
EfEaIa=r—ra UMz 2FMICRRT 5 TECH D, BhEAEL L TRESN
T % CEFR B1 @ descriptors & T3 L T,

# 3.8.4.1 CEFR-based Can-do U X I B1 L'~ L$5Z D descriptors

1EE) a7 A b B1
e B D AETER I BUE T 5 = b A B, B CHRIERY I 2 S U,
3
DR < F O IRHE FOBEETETS - L NTE B,
) B DEMSIR. B S 5T — 2OV T, RIS E L
Sk Hh
s OULEOIRE | mpoix was FHERTE 5.
AT b | OHHBIRA—LE | BOERIOARASTZNETH>Th, BAOEMITETHIT,
THGE | Wi B S 2 g, BB EZONEEZIR T 5,
(ZAED) | @ RES | BOOBEMSIICE LT, BmEN I TNA BB E ShTuhhi
FlEE% e X, B E AU RIRO N TR T X B,
OHAfHI R LA — B B DB D > T2 BRI OFERER 2 NE D LR — b e b
RFRC AT . R A AU ISR T X B,
. HOOBELO®5EMD 5 H, oI HONWTIE, BETZ L
=2 3
(DR AR 1, bHREOES DI LTS 2 LRTE S,
e | BRIV T, BN L < W AT UE. EAA RIS &
LOLNTI NS S \ ] :
T %if?gﬁﬁf7 WIET LB T =2 a yPTE, A= RPE RITUTEMIC LS
T;T;?l £ on5,
DN N — N — N N
BLDH DT —~R, FTREEEIZOWTIE, HWLE-5RF T, &
= =cN bk
(iizg) OF < FOLME DRI RO DS LEREL = L RTE B,
4=
@EMIRERIZS | FFRERICOVT, BRSNS S 2 L7 b, B2 AR
WCTIEZ £ L 05 | RRBET, LEELTEEDHIENTE D,
OHMIRLE— b | HMSBOFEEICSONT, BOOEESEZOIE, B SR IUE -
SRR EL B L, BARDICCECEL DD ERTE D,
Dot 2 HiT i OREC, < BMT 2 LN T, liHlR2T—~T
! HIUTHYDEZ ZRRDH 2 LR TE S,
O EEE TR | WM NAD, EEERDZE 2 E— R TR - X W ESh TR
e w5 F. HEOBEAZEMEL T, RO LNNTERZ RS 2 LRTE 5,
g?lo OBATT R =7 | BECOIRENERT 57 0Ic. @0 K LR E kD%, £7-. 7
i K& B OHFACK LT, HaAL MFHILRTE B,
FHEATL) | ODITRIGEE TR | FOLRICH UTEK - KGR 8072, monary haRLa

5

Bo, ANDRMZITS>EDIRND Z LR TED,

®ifE o £k

HISRFORIE 721 T <L BSOS, HE & W o o i 225 I
HLEDERTHIENTE, A—AREERMHio THAEIZRY LY T
%y
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# 3.8.4.2 FAECEFREZEEHEDT 7 nf (FHH)
. o B1LlE
s | B | (st | wifE ‘
:|$'EBHE
& 93
Al 11
Al+ 24
2; ;i 13% 3.10 A2
B 5
Bi+ 5
B2 2
25 362
Al 65
Al+ 85
A2 82
g‘? i‘z‘ 21% 312 A2
Bi+ 23
B2 7
B2+ 3
C 1
:|3$ 80
Al 11
Al+ 15
:; f;‘ 24 3.21 A2
B1 15
Bi+ 3
B2 1
EpY: 33
Al 3
Al+ 5
A2 12| 18% 335 A2
A2+ 7
B1 4
B2 2
:|x:';"‘|ﬁ
15 37
Al 1
:;+ 12 22% 347 A2
A2+ 11
B 8
:|2¢ 6
Al+ 1
:§+ ; 33% 3.80 A2+
B1 1
B1+ 1
B EE & 611] 20% 3.15 A2
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3.85 PROG O#s&#

2013 4EE DHEIERLE T, [FERED PROGC OFEEIZHOWT, 3.5.2, 3.5.3 1Z@# LT
W72, UL, 2014 4R D PROG DFER DT — 21X, 20154 4 ALIBICATTE L 72> T
5o ZD-8, KRFEEREECTOBBEREITEIET D,
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39 elR—b+rIAUF T—F255IL—TF(GGJ)

T =)V NMBEROBEBE 70 7T AO—BE LT, 7 a—r0 AMIC B 7 ek L
WS, HACERS., AR h R Da s vFri—L | RO B L OE M E
BOTFERREER L, ST KV FEORELZMR L, BBHM LICSRT D e R— 7+
U A ZEEE LTz, WA ORFEE OEEEC X D GPBL, &MY, WA v 24— vy T ERE
W DHETvn Y =7 MIEM L, PSR L BB OERIEOFE L L TR TH
DT L EMER LI,

391 WFR—b+IHUFDEE-BH

(1) B FEOFERE), vV THBOBRERELETHOICERELIZbOTH D,

(2) HAY: AEDORVIRYICEY, ERNRZEETFB 2T, £/, FEORRY ZRIE
L. FAERL, #HE, 2L ORMERD %,

392  R— b7+ U OERMT - Fit
(1) ZEROHF

77—V NMBERRO BIE L Z DK, BtRT 2 AT =7 KA Z—nb, e R— b7+
FOFREGH Uiz, BEICIRAT2 4 SOREN BRI 5729, GPBL, L5 B HE,
B, WA v —r vy T ERER L, TNENOEE T 0 7T MIxt L, W7 -

B AEARE L, BEZ2 EEMICHIE L, PDCA YA 7 L ZE4HEN D D, AMERD
AT — 7 W E =L, A BRE, WA B — Ly TR MESNE DT AN D
ARFBLNIMEETH D,

Fo FAENLDERE LTI, A— 74 v RETEZICETCHOANTEDZ &
T7p EDFr U TR SIS e ERn b B,

(2) #7

ZOERIZH L, K& 320N T TV =23 e N— b7 4 VA DOBGEATo 72, Hi 1
MNT—=2 7 K= brT7x VATHY | FH - JEHBIROEREL 2 RIE T D720 OFHfiAkE
RELTOL—T Y v I bl ESND, V=T Y v 713, HE T 077 A2k EERHIC
xf L COMEBIOTITICHE LTV D, iz, SKHBEEFECMINA V5 — 2y T OB OTEH
A M ERITT,

F2OHT AV =0, XX UTR—=—LET7+VATHY, Y=V v 7 AFLOTEAR
> hOFE:LE LTPROG (Progress Report On Generic skills) ##:H L7z, PROG (T X
D, HEENOEONL V=R v I AXATHDL VT 73— ERBNALHELNDL Y =%
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Vo AX NV THD arveTrry—] ZHELTWSD, HIERIX, 1 4 (NFEE), 5t
Reote 7 E OERBR T ORI O 3HFR, M OKRFERE L 1 £k, GPBL O% Th 5,

B3O T IV =N, iBFAR—F 74+ VA THD, ZZTiE. The Council of Europe {Z
K DHEFERIION—TY v 7 ThH 25 Common European Framework of Reference for
Languages: Learning, Teaching, Assessment (CEFR) % T #3555 [A T IR L=, F 7=,
%iﬁ~b7¢9ﬁm@\Nmm%w§~:yﬁ®%%\ﬁ%%ﬁﬁbfwé

KFPDFED 70— AGIET TR < BFPADZIT AN, HEHBH 7 0 7 F L0
BRFEDT-DD e R— b+ 7 VA OMEMERE E > T b, PROG X GPBL ®D/Lv—7 U »
ﬁ@%ﬁﬁ%:\E%%@fuf?A%%@kb%é%m(&4ﬁ%@$%797m6%%)
AEDTND, S%iTeR—F 7+ U FDY AT LEIKOFEBRERE, 57— & B2 BE LT
WE T2,

.':t"’:| ¥8 FH ES

uﬂ:ﬂrﬁl RN B R Tty Thoabw, ST T,
EETT Tk T IR TN
1 : TRTsoRa ~ P
T TR TRl T A e TR,

LR S
TRBELEL [“'—I— , _"}_ N
e A | A el AT EOOT, e el T TN,

AN AL T el T T L e e ks
EAVEEE,

g | SR i rl-m.ﬂrcl-:w]
it SR &
R AARE || [ . | i, SRR T, L ERR
A L SESTEE,
SR T AL BT,
1o | DR LRSS, Mot s T, TR T AL

PO T AL T

Liopas D BEd DE TN ECE R Sy L SR B L R
= LA B ERTE L,

RNy e e
L=

I PPEARL S B S - T N R T TR p R o, B

[
[
[
ST P [., DR B 5, Rd o T, MR & aml
[
[
[ WAE VL PR MY 8L TRL,

T

L - I'E_"_-wf =R RN TR PR TN T
SkBoEE MR EIPAL. (FIEI D TS AT,

LR, T RS S R R R L P L g T
TR - LT AT =

J!EE
T s i e ot E—

X 3.9.2.1 PESID e R— b7 5V F
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(1] /NIER, IFHERE, KRENEZEDD e RN— 7+ VA =7 U RZESEHE
DERGEZ D S LT, BLERK MU, 2012.

[2] Masahiro Inoue, Hiroshi Hasegawa, Kazunori Mano, Yoshimi Furukawa, Atsuko Yamazaki,
Khantachawana Anak and Masahiko Tachibana, Systems Engineering Design Education based on
Multidisciplinary and Global Project Based Learning, International Conference on Advanced Design

Research and Education, I[CADRE14 2014, pp.53-61, Singapore, July 2014.
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3.10 2RNLHRT—F 2T IL—T (GGJ/SGU)

3101 FRNLHRIT—F T T IL—TDEE

GGJ/ISGU HFEIFEFRT D OHIFFIIIE R D RFHEDOKEETH Y . KAFEEDHRY,
iR, B, BMOMA L RRITLSHRTART L 2 EAROOND, £, KEEOHME
(2 Tz > Tid, FHREOFFRCHY AN ENITEI S NRIT TR B, R, FHEOE
IRZIE THDFEN, KEEONEEEIMT 5 Z LIEFICHETH D,

UbEDZ Emb, FRNMERY —F 0 I 7 —F Tk, SESEEE%2E 0 CHER
BOEHRIEE, HERAREITH 2 I8 TE T, IKMIZY - o T, A E2E - KI T
HENHELEZPE~DOET A A v — [ 70—V AMERA~D A v — | 2 EiE
MUTe, Fe2hicnz, FEEEOME LR AZENT 2T 7 20, WIMHE T v 75 A
PBL, 35 H E2E 2 AT D EOMEBIOIEEBN 24BN 2F 7 V&R L, IRHRICTE A L7z,

REFZAEMNTOTAFL A @ U JmHE LCIE, 201443 A 29 H () ITHiALE
RHELE LT L a— L BV gy - U—T v avy (35450 BETFLND,
Flo. RV —F 0 IO N —TFTIIEFER— L=V L, KEFEOL & TS — %I
TICIF@RIEE. HHRARZIT o7,

INBITMA, KU —=F 77 N—TTIEHN - FHDISESERA XU P AU TA
FHEDIRMEAT> TE T, REITIEZN S DY AR DWW THT 5,

3.10.2 ZRDA N> b
(1) Xe&H

EM LR TIIBIE, FICRELE, ISR L F 2 BOXUENFESN D, =
MBITHARNEEN TR L 7o o TREL BIESNLD AN FTH L8, GGIISGU HET
TN o ZERIEE. FRAHOEE RS LR A WAICAR—RA 2T TRHEE 21T
Teo TNENICEBNTT S IIEFENILL O Y ThH 5,

(1-1) KEg
> HHEF:201445 H 18 H (H)
> BT S TERE REF YU /8R 2 54 2207 #=

KELTIH, ERR#H=IC T/ 2 — UL LF (Learning Facilitator) (3.6.3 2[R) O K%
BeE DR O T, KAEEOESC LR RIGEN BN T 5 RNV DRRETo T, 2, 7
— ZRIGHE KT GG FHEDOBN AT o7z, ZHUTITEE A / X—va At 2 — -
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Jua— AHEERMEE BB LT, Sz, 2013 EEEFEINESMIFHEIC SN L 727
LT A A FELTREML, REEICINOHIHEDRMZ L TH o7, ZH OIS
Mz 7w —s 0 LF OEBEO T, HPEAEL LR TE L7 —LmEEIToT,

(1-1) Z@E&E
> HEF:2014410 A 31 H (&) ~11H2H (H)
> AT EHLERY BN v S AER S
(A V—F—% L) & STGORT)

ZRATIE, S HMICEY EROBFNCAFED T — A ZHE L, LRIEEN 21T o7, K
ERRERE, 77— VULV LE BSHLE o TINEEE LTz, £72, ZTNHRESE LA, &
BA /R_R—va Ut 7 — - e — USSP BE A S b o T il I ERICARE
DYFESHEIZBIN LT 2L e LT AR, P EEM., IRERIEEICH AL TE S5 -
77

AT SGU FHITTRIRE N Z LI, TN ET GG FEELRDIZDITHNT
SRR ASZNVDLAT Y M b —Hdiw L, SGU FEELM LD LI,

SR TIIANRIVERIIINZ., AR T o7 — b2 EfE L, SREE ICHEIMT OV TRl %
FFoTbo 2D LR EITo7T2, ZOELH Y, 3 HETK 500 4R AFHET — A%
L7,

2) A—Foxrv I R
BNCER A

> HHF: 201448 H3H (H) 10:00~16:00
> AT B TERTY: KEXvy 3 A 2 54F 2308 #=
(B F v R
> HIFF: 201448 H 23 H (1) ~8H 24 H (H) 10:00~16:00
> PT  EHLERT BINX v %R AU B B 513 #=

GGJ FETIL, KE - BUNHEF v L XA TOF—7 2 F v L3R ICB W TR RIGE) 2 5
i L7z, ZORENTZ v—/ L LF 20 E Lz, $72, FHET AL FBLXOEE
A R_N—=va A — - T HEERMBEN SN LT, 22Tl ARAEB X
OGS, SRR E ~AREEDORN 2T H 120, FEMEOWIN T 0 /T A Za—r3 0
PBLIEE DO SRV DR, EERO/S 7 Ly NOBRARZ T 72,
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3103 Y URIIL
GGJ/SGU ¥ TiL, AFREH 5B, 5 6 BIOFF 2 BOT R T AZBfE LT,

EH5MNE GG FEL LTCOBE, FH6ELSCUFEL LTORETHD, ZNHEiE
UL REOFEARL TS b NS DT 2 123 L TARERDRIT 21T 2 72,

BV URY T AOFEIILLTO®EY THDH, 2B, BRHRAZ —IZOWTIfHk 7 %
S T-0,

M ESE FJO0—NILAMBERY VRS LA
> HIF: 201445 H 20 H (k) 16:30~19:00
> BT S LERTY KEX v "2 B RHAE
> T~ BIFELED | EH LR S a— SV ANMBR T e 7T A
> BAfEEE -

S TR, 2012 4R 9 HIZSGHRFEE L0 7 — L AMEREEFEE (2013 4
FEXY TREGSORBELHES T D70 — SV AMBEREEE]) ORIREZIT, LokE
FIERWIMHED T 1 7T K EFEHE L CE T, WO RFZAESCHIEE & I RRE R A
FEICHEY Ty [ m—s3L PBL) X0, SO KT CLACHERFEFEL S5 L7
HEEMHME ] 13, ABFETHICERBLIZMBO Y0 77 L THDH, iz, WHBIA v F—1 v
v NZH INFETEL DFEENRSIML TN D,

RURTVUATE, MEEZNLOT 07T NMISMUTERZOZEIL, Tal T A
THATEZEIZONWTRESTH D 9, AFETHFEEE T 2WIHE T 1 7T 2Bk
Do HRFOFAERL, KED T a—rS )V NMBERICBEOE BRHLO IR DT 2, —fKD
Tixaxtg e T2,

> 7T A

16:30 — 16:40 [ T84 « S TERFDO V7 0 — )L \M B RRHEEFZE O 21814
BRE B A ) RX—a VR 2 — T a— U HEEEPY R

[—% 22— 1 PBL OV 4] 16:00—17:45

16:40—16:45 27 u— 3L PBL (GPBL) D&%
HHRR FHEA ) N—a UHEEE X — - 7 a— S U PP R BT EER)
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16:45—16:55 P 7 o — )L PBL 1 T T8t -~ L —> 7 T Z u— 3L PBL]
16:55—17:05 JEAIR 72— N0 PBL2 THE&RE T5F « ¥ 4 T 7 r— 31 PBL]
17:05—17:15 M7 12— 3L PBL3

MEXLFRrRy R _XMFATODZ 7—s3L PBLY

17:15—17:25 JEM 7 17— 3L PBL4
B LFR N LR - XM ATOZ m—s3L PBLY

17:25—17:35 sz A7 v —,3)L PBL
MRFLERL « 7 AU D AR E 254 L7 7 v — 3L PBLJ

17:35—17:45 'E5&)5% « H HFtim
17:45—18:00 {AKEH

[FEH Vs THEEPHE - oA v 2 —0 Yy 7O #HA] 18:00—18:55

18:00—18:05 [ TS 5EMHE D EFE )

18:05—18:15 [# 1 « KMUTT T® T35 EHHE |

18:15—18:25 [~ L —7 « UTM TO LFHEEIHE |
Wt Z (ERSEERE 7 v 75 AHEERR)

18:25—18:35 A4 > R « 7 RFTO LFIGENHE R L OWFEHHE |

LT VK IVT T (BEA ) N—Ta A Z— o T a— U
FrfE#d%)
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18:35—18:45 (YA A v & —2 3 v TDREA

g (EESER 7 v — SV EE HEERRR)

18:45—18:55 BEEILE « H HIRThm

18:55—19:00 PAEDIRES
KHEE (FIFE)

<HE > AVERE
BHEA ) N—va Al F— - T —VHEERP RHEHERR)

(2) E6E ZTHIXERFR—N—JO—NILRZERZEXFYIAT - SUROHA
> HIF: 2014411 H 8 H (1) 13:00~16:45
> AT TR STy 32 8 (801 - 802 =)
> FfEEE

CIMLRERTAT, Ak 26 SFEESCHREE A —/"— 7 0 — OV RZPEERHE [ R —/3—
7=V RFPRAIRSER | ICERIRE e, PO THERICHON, I H IR 288
THENMOFER] e, RO, HFUCHEBRT 2B T2 A OFRK] & H
RL. 2NETORMPHR Z RX—RICH R D RFD 7 v —r kD=, EERLE
WADITRRKFZLEE LR S, AEOKRFOEBE A FI T X FHEIZID M
TP,

VURY T LE L, KRFEOX Y I AT RV T AL LT, AFEICBT
LB OWTEI L, FEEETFD 7 1 —7 VU EOBY MR DOW T, TR A, K
L EERNO ARV A NERE, (Ta— VLR EAERK D | 2T —<IZ, HAD
7 a—rUbD A %O ST E iR T D

BT, RPOFAEDNTER LT 77 AOREZBEL T, KFEO 71—
PV NMB DR & HRES D,

> 7a s oA
[FE— FEOHHAKVASRALT 4 AH v ia] 18:00~14:40
13:00—13:05 BASHRES
FA A CERIE NS LERFHER)
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13:05—13:10 SREHRE
AR CUIE P &S HE R a S 248 R E R = &)
13:10—13:30 i#iE MlfELAIREEIC LD 70— LV AME K
FEREAN CZHTERTFER)
13:30—14:40 XX LT 4 AH v ay [T o—r b HAZR S |
2 AR CE LERTFEERRE VX —R)
SRR A AT RN S % 808 R S e R R E R A E R
EE— % GUERTFEEEE 7 —RK)
T (AIR T K 327 2a— ST 0 L7 2 —)
KHEPEE GEHTERFZRIFE)

< EIE > mILE T (ERS 7 v — VB HEERR)
[F5 WAEE - IRET v ST L2SMERE] 14:50~16:45
[14:50—15:10 BHEEFHE T v 7 T 4]
14:50—15:00 UCI
15:00—15:10 UOG

[15:10—15:40 LFHEGENHE Y v 7 T 4]
15:10—15:20 % 4 KMUTT

15:20—15:30 v L —3 7 UTM

15:30—15:40 - > K Anna Univ.
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[15:40—16:10 7' =— 3L PBL]
15:40—15:55 AL AAHAI
PRI, (LR L T2 R Hif2)

15:55—16:10 7 7 A4 7 K%
RN (3 AT LB LSRRk 18 o 2 7 D2 R %)

[16:10—16:30 st > 52— v 7]
16:10—16:20 Valley Campus, Inc. (7 AU %)
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Host University in Thailand: Department of Environmental Engineering
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The length of this program: 18/08/2014~07/09/2014

1. Background

The emission of waste and consumption of fossil had been increasing because the age of
mass production, mass consumption, and mass disposal came after rapid economic
growth. As a result, the natural resources and fossil fuel are over exploited, conducting
environmental and energy crisis. The waste disposal is concerned as the lack of landfill
occurred. To overcome this critical situation, it does not only reduce the amount of waste
to landfill, but also returns them to energy. Finally, the sustainable consumption must
be built.

By comparison, the solid waste generation rates in Japan and Thailand are not much
different. The major issue in solid waste management is the lack of landfill area. The
new solution to relieve this problem is to apply 3Rs (reduce, reuse and recycle) concept.
Prior to apply the 3Rs concept, the residents should separate the solid waste into proper
categories, such as food waste, recyclable waste and hazardous waste. In Japan, the
household solid waste i1s separated at source, which is easy to be recycled. On the other
hand, inefficient collection system is observed in Thailand. The household waste is
separated at source, which are organic waste, recyclable waste and hazardous waste,
however the waste collection truck do not have a portions for waste segregation. All
waste categories are again combined together. Besides, the waste separation is done at
the curbside, hence the recycle process is still inefficiency as the waste may contain high
impurities.

The other waste in household is the used cooking oil, which cannot be drained to the
wastewater collection system, as it can be accumulated and blocked the flow of
wastewater to the collection system. Almost the used cooking oil is collected to the bottle
and it can be sell to biodiesel production unit. This can reduce the problem of blocking of

drainage pipe. The remaining oil on the utensil only enters to the drainage pipe, due to
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cleaning process. Besides, the Environmental Law enforces the new construction houses,
restaurant, food shops, canteen in Thailand to install the grease trap in order to

separate the grease from the wastewater.
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Figure 1: Emission of waste in Japan
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Figure 2: Emission of waste in Thailand
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Figure 3: Category of biomass resource

2. Objective

In order to resolve both environmental and energy problems, management of the
used cooking oil is focused on. The objectives of the study are:

1) to collect the data and information to evaluate the possible way to recycle used
cooking oil to biodiesel.

2) to review the literature to estimate the possible solution to recycle the trapped
grease at the grease trap unit.

3) to interview the coordinator of HONDA Green school project to determine the

practicability of the proposed solutions on recycling used cooking oil.

3. Process of the research

The research is designed as illustrated in the figure below. The process of biodiesel
production is observed to evaluate the possibility of yellow grease (used cooking oil)
and brown grease (trapped oil in grease trap unit) can be supplied as the raw
material to the biodiesel process. The case study is surveyed from HONDA Green
School project, and is compared to case study in Japan. The alternative solutions for

recycling used vegetable oil are analysed and proposed to the society.
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Figure 4: Process of research

4. Biodiesel production

Figure 5 indicates the process of producing biodiesel. Biodiesel is mainly produced
from virgin and used cooking oil, and oily waste from grease trap. For the used cooking
oil, the fine screen is required to remove a large particle of food residues. In the oily
waste from grease trap or brown grease, the impurities such as water, detergent, food
waste must be removed before supplying to biodiesel process. According to impurities
removing cost, the brown grease is seldom used as raw material for biodiesel production.
The brown grease is mostly composted to convert the oily waste to humas (organic
matters). The composting is able to be used as soil amendment or organic fertiliser.
After getting the raw material, the alkaline and alcohol solution, which is potassium
hydroxide and methanol solution is mixed to the oil to generate the esterification
process. The intermediated biodiesel and glycerine are obtained. Glycerin can be
supplied as the composition of cosmetic product. The intermediated biodiesel is then
washed with water several times to remove some dissolved solids, especially salt. The
quantity of biodiesel is relied on the quality of raw oily material. A single use of cooking
oil and the virgin oil can generate the same in quantity and quality of biodiesel. The 2-3
times uses of cooking oil can generate the low quantity and quality of biodiesel. The 5
times or more uses of cooking oil is not recommended to use as raw material for

biodiesel production.
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Figure 5: Flow of the production of biodiesel

Phase
Screening Separation/
Fractioning

Solids

pH Adjust/ Treated
Dewatering Water
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5. Yellow grease
Yellow grease mainly indicates the cooking oil which is discharged from house,
restaurant and canteen. A single use cooking oil (yellow grease) is suitable to be used as
raw material in biodiesel. A virgin cooking oil is not recommended to use for biodiesel
production as it still suitable for cooking and it can disturb the food security.
P.S: Pa Tong Ko, the famous breakfast in Thailand, needs much oil to make, so much

oil is actually discarded. It’s possible to source of raw material for biodiesel production.

6. Brown grease

Structure of grease trap (classical)

Grease traps are plumbing devices designed to intercept most greases and solids before
they enter a wastewater disposal system. Common wastewater contains small amounts
of oils which enter into septic tanks and treatment facilities to form a floating scum
layer. This scum layer is very slowly digested and broken down by microorganisms in
the anaerobic digestion process. However, very large amounts of oil from food
production in kitchens and restaurants can overwhelm the septic tank or treatment
facility, causing a release of untreated sewage into the environment. Also, high viscosity
fats and cooking greases such as lard solidify when cooled, and can combine with other

disposed solids to form blockages in drain pipes. (wiki)
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Figure 7: Structure of grease trap (classical)
- How to clean grease trap (general)

1. Clean basket everyday

2. Clean surfacing grease(grease and fat) once a week
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3. Clean sediment(sludge) once a month

4. Time of changing the caps depend on getting rust and older

Automatic flushing device

Recently, automatic flushing device of the grease like big dipper of Thermaco company
trap is developing and selling now. We can save many steps of cleaning and remove oils
about 98.7%. On the other hand, the classical grease trap needs many steps of cleaning.

The oils can be used for producing biodiesel, cosmetic and fertiliser.

Figure 8: Central Grease Removal AST Units Figure 9: IS Unit

Operation

SENENEE

Raw " Bape

Figure 10: Fast Food Restaurant Test

- The difference between AST and IS
AST : AST series units provide full automatic grease removal and solids handling.

Incidental solids are strained out of the kitchen wastewater and trapped in the solids

A 29



NECS SIT GGJ/SGU Project

chamber.
IS : IS series utilise an internal strainer basket to capture incidental solids in kitchen
wastewater flows. The strainer basket should be emptied at least once per day, more

often if the kitchen is a particularly busy one.

- Big Dipper Product Features and Benefits

+ BIG DIPPER® units separate fats, oils and grease with a proven efficiency of up to
98.6%.

+ Fully automatic self-cleaning cycle with 24-hour programmable timer

+ Constructed of corrosion resistant materials.

+ Integrated Motor/Grease Outlet/Heater/Lid on the IS Series.-Become easy to operate

+ Incidental solids automatically removed in AST Series.

- Easy lift grease collector in the IS Series.

- Compact footprint.

- Price
About 100,000B~
Classical grease trap: 20,000B~

7. Biodiesel fuel producing process
As this time, alkali catalyst reaches completion as industry process, can clear quality

standard of fuel in Europe and can produce biodiesel at a low price.

(DYellow grease to biodiesel

Traditional Route to Biodiesel

* Refined Vegetable Oils (Soy, Canola) + Methanol & Base Catalyst (Lye) =Produces
Biodiesel, Glycerin and Wastewater

+ A well-proven technology, but : Expensive Feedstock, Food-versus-Fuel debate

?m Catalyst dase] ~ ?2.
CHCOOR  + JCAO — alt<q . CHOR
tll IR Anbienl Pressare !.2.
riglyceride Methanol Add Ester lyceride

Figure 11: Traditional Method of Producing Biodiesel from Plant oils (TG)
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(@Brown grease waste to biodiesel

After separating, make biodiesel by alkali catalyst

Station

Grease
and Solids

Yy

BIODIESEL

Secondary Currently sent to:

* Landfill

. * Incinerator

Primary * Anaerobic Digester

L
Wostewoter S o - -

Figure12: Biodiesel producing process (brown grease waste)

8. Composting

A brown grease must be composted before applying it into the land. As the brown
grease can behave as wagx, it can prevent soil and plant’s root to absorb the water. The
composting can be done simply by mixing brown grease with organic manure, the
suitable ratio of 5 g of brown grease in 100 g of manure. Then pouring the water into the
mixture, the suitable moisture content is 40%. Keeping this mixture in the close vessel
for 45 days, the indigenous microbial species will digest the brown grease, returning the
organic matters. After that you can use the composting material for the agricultural

field.
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9. Honda Green School Project ( Honda Automobile (Thailand) Co., Litd. )
(D About Honda Green School Project

The concept for this project was to create opportunities for all school personnel, from
management and teachers to students and parents, to share ideas and create a project
with the goal of conserving and improve the environment in their school and local
community. The project aims to focus the efforts of all sectors in the local community,
thereby adding a new dimension to the environmental conservation movement in
Thailand by putting local schools at the heart of the movement. The Honda group of
companies in Thailand initiated the school environment project to celebrate His Majesty
the King’s 72nd birthday in 1999. The program was developed to support His Majesty’s
desire to meet the environmental challenges facing Thailand. Honda received the King’s
permission to present His Majesty the King’s Cup to the school demonstrating the most
outstanding commitment to preserving the environment in each round of the project.
Six rounds of the Honda School Environment Project have taken place between 1999
and 2001. This has greatly increased the number of environmentally-aware schools in
the country. With this unique approach, 8 schools were achieved H.M the King’s cup and
46 schools were developed to meet the school environment project’s guidelines. Honda
funded a wide range of initiatives at 765 schools in all of Thailand’s 76 provinces,
enhancing awareness of environmental protection in these schools and their

surrounding communities.
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Figure13: Work Flow of Project
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Figurel4: Co-partner (more than 2000 companies)

@ Detail of the project

+ Wood vinegar, fertilisers and biodiesel, planted bananas and rubber

- Uses banana leaves as a replacement for foam and plastics

+ Students using personal glasses to brush their teeth and drink water

+ A bike-powered water pump

+ Art created with recycled paper to reduce water and paper consumption

- Growing rice and vegetables for in-school consumption

+ Reducing costs by saving water and electricity, and using renewable energy

+ Converting used cooking oil into biodiesel for school vehicles

- Generating electricity from solar cells and wind turbines and a bike-powered generator
to provide electricity during the evening

+ Solar-cell heated building, a stove powered by renewable energy

+ Separating waste, reusing and recycling materials, and producing bio-extracts,

bio-fertilizers and bio-gas from organic waste

® Initiated and run by
The Honda Group of Companies in Thailand

©® About recycle bank
One of activities in this project is a recycle bank. Traditional recycle bank finally

discharge waste. However recently new recycle bank do not discharge waste is starting.

A 33



(NECS SIT GGJ/SGU Project

* Segaration and eevvironmanial
education 10 tudents

= Collect recyclable waste in
schesol

=
/_‘ %mlﬁ c %-Hm_ﬁ
ai. 0 -
=3

= Gt fecomptria depending cn
thie wariety of waste

» Parchate shady materials and
stationery bor statents

Figurel5: System of the recycle bank (classical)

The concept 1s “sustainable consumption”. The new recycle bank recycle cooking oil
from the house of students to make biodiesel. Biodiesel is better to environment than

diesel. The biodiesel is used to a bus as transportation for students.

Figurel5: System of the recycle bank (new)

I hereby have supervised him during this exchanging period. He 1is taking
position of the research practicum student. I myself satisfy with this
performance on conduction the project in the title of ‘solid waste recycling

and sustainable consumption’.

T:I.:;I.ﬂr i .‘.-\'d\.-.-'l-l-.--qI

Asst. Prof. Dr. Thidarat Bunsri Date: 16th September 2014
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