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ERRRENEHRY>FEEK ° “Objective” F= “Outcome” 4 3] &
ABET AR i Criterion ¥ ) F — AP E == AR E - L A/ME "R Y
©FE" MEBSEBE  ELEHHFUMGENHFRET Objective
#o Outcomes & A& EH ~ AR MM UREAMERA NS
Mo FH 5 S EAIRE T Assessment | G544 - & Professor Gloria
Rogers (Rose-Human Institute of Technology) & & » 7~ £3 & #& assessment
methods * P9 55 K BB b 10 AR B7N & Jb R eeh 12003 AR %
QIBEHFTREANGT HETHRNZ - I ZBHARATERAS
Assessment #) & # - Assessment f£ %18 Accreditation ¥AFEyES B
EFEEM > URFFE L84 Objective ~ Outcomes B #4548 & M
BMoBERETABKA T AITHH X 0 24— & #249 National Institute
of Technology Ff 3T % #4 educational objective and program outcomes &
LT R B BN RRIR AL E -

12 A 11 B B & % — & #% 89 Typical Provincial University &) * &
# 4o {7 3% € 18 ¥ 49 educational objective and program outcomes & £ 3%
Ehik- RBWETEAERL 15 5484Y T Assignment Review |+ 3 F R
HERBRBH AR S0EKBIELHE A R AT 484 ¢ Program
Objectives » LA & 4o {7 By 3% 3% sg, Objective &) Assessment/Evaluation %
w- [ 4% # % BB 4 Program Outcome L 4. & & — & 4t # % A7 program
R R P E—EREBEEH F X o N TF 4 & Large Group Discussion F »
HEEATHREFAHFERRLE CERARY GRS T HNH T A
FRACHBBHTAERNER  TRARBENTR - RABh S
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BARERARAERRNELERLE IS IR KA BHY
BRI EBATAHRRELSTELZINE » £2F 7 ABET EC2000
WEMREZF =R F B4 > Objectives) X & ¥ = B(HF A
Outcomes) » £ PIARMZ M 3 RBFE - LN LG ERE P 13454530
FRIFARAZIRELEFTOAEE HERMIsERBAZEARLH
AMAXIE > AFEREH -

— ~ ABET EC2000 #%

1. ABET £]3# 1932 & » BATC. A 48§ 2500 M S £Z 4% ABET 4
BZBE RMFEE > HNHERIRKTRE AR ES 2
BE -

2. ABET % ¥ % # ¥ T £ (Engineering) * # # (Technology) ~ & A%
(computing)$% /& i #+ 4 (Applied Engineering)ra X AR 9 & ¥ 4 -
FRELGSLERHUHBE A BERBEFBERAES -
At BRB T RHFTHEREMRBNE AR T A3 ABET EC
2000 g5 R R - EMALBABTHFTREC, > BARARIEH
FRAE K@ ERIH - ABETEC2000 £ T +—RIE S8
FXELRBBARKA Pl T :

a BEARAHE HLRTELBNLHEES (An ability to

apply knowledge of mathematics, science, and engineering

appropriate to the discipline.)

b. w3t~ AT LA - REFEL BB S (An ability to
design and conduct experiments, analyze and interpret data.)

c. JithAS AR NE AR E LM S (An ability to design
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a system, component, or process to meet desired needs.)

d AHABMBE Y 896 (An ability to function on
multi-disciplinary teams.)

e B  AALHRAIEEBAAESN (An ability to identify,
formulate, and solve engineering problems.)

f & ¥mi84% F/£4 ¥4 (An understanding of professional
and ethical responsibility.)

g A ABEMAE S (An ability to communicate effectively.)

h RAMBFEREATRBIZBRATRARETR DHE (The
broad education necessary to understand the impact of engineering

solutions in a societal context.)

L TRL4HEENLE $HERHELS S TSN (Arecognition
of the need for, and an ability to engage in, life-long learning. )

j. HARBAN 403 (Aknowledge of contemporary issues.)

k IBFXHTLHEOIRZEHPRARTAENES (An ability to
use techniques, skills and modern engineering tools necessary for

engineering practice.)

3. ABET % # ABEBAEHF B2 R $4 outcomes B E&4L > i
BARDLERIERMIFEENFRALRULE -

4. BIEsPfERE R ¥ 4 outcomes FETHMA R T A4 :
a. Written surveys and questionnaires
b. Exit and other interviews
¢. Commercial, norm-referenced, standardized examinations
d. Locally developed examinations

e. Archival records
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f. Focus groups

g. Portfolios

h. Simulations

i. Performance appraisals
j. External examiner

k. Oral examinations

1. Behavioral observations

= -~ Dr. Gloria Rogers Z Xk &4 &
1. REWE
EAEMMAR—TIR HARTBTRLIPE - FEETUEAK
FEXGF BT RBSH—FTEORATHAORLBERERERA
LHRERRREMGER F—F DN BT TAAEPIRE
BT30RR UEARFANETEAE AT VELITARY
BEAHSAMMLRNEE
HHM(ERHBRE/ARE)
cHEF(EAKE)
c BEFEFET R F K)
cIRAARANHEERREABALEBINELLE W)
cRA(BABL > Ukl £E8% RALTLEE)-

2. AP
BOETAMEE  BERARXI  EHGHRIRBEAMEH
ZF L ERRAAFYRENYE LR SR E—HOEE -

3. LRIRAIFEBR A ATIE
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R LT G SRR PER A ATIREZ M6 R AR - TR

TAREEH REH  SIETRP R0 H55 - FARL &

BA R AR TR EN G RE K —BEE - KF 0 TS

EFHF@ERTF

a i E

HAPEMREPEGENAN  ARIPELER L REH
WATREHTHERERS D - AHERRF  HFARALR
BEE HEFIPRELE  EAMTET  AZRAHARY
RALBLEE-REEAKES  EFTRALGWIARANHE
R REEFEY - EE-RET  HEH T AALTR MY
BEORESZTBENED - AAMTERTRESOTHEE
WRAMBEFTHERRMARA ARG RME  LREMET
BPEFEREMFRBARETARORRF MO TR EH
K ik o

b. B ks
AREREP HAHENAARBREORN BTLAEERY
BhoBABRE - HAMTFERT  HEKEAHER - Kf o
HAMEREAMET B ARG ERDERTEA EH o R

T -

c. MEAFHELE
Yo o ATHE B o RAFEHHIRENEBELHAFRORE
BRAMTEAERTRETAROORE - Af > EFAML
MaEas TEAARTHRME RAA/MPEBITERTH
AEE oy mmER ©
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d. #3F R F AR
ARAWER BRRAFTBEXTIARY - HEF L AHER
B RMAERMTEE T RERBRARERAEAKY - &—
MHFHBEETHREF T —RERREERNTY -

e HEFHLHE

EEERARRM A B BARM G - AR NEE  HAEXEBRANR
RBHAARE - LAMREET  HEHLREEARTRR
Mo BEBRRKAER - AMTET  EHEAESFATEE
W AAMBECHBRORAZRRABNAR - BR 4 LHAR
W R LR & AR SFREFREARMAATIFERRTE
BE e PR ARELTRE-ERREMGLZTHITH
B MALEAFBOAEMHBHRRALERGARETA
Mo Flod > SLERBEHG—EMNGBT > BHEGAG ZoTH
BEE ARBRECRARE -

f it%
REROBATARBE 28 RARCABATR  REEL
SR E ] A KA KEAMORE - AHALEEEE
X i DA HE L AR RIS - AAIRER
R RAERIIT LR T B THRIERIR S AL AR
BANEATAT o K » — 0800 iRA AR R F 604 78 R 006
MRS AR
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Z-HERERY
HERAHEHELAISAGAETHRESTHFTEREAR

HITRAFEF X ERERGHRTAHBE T ANATARHX

RSN HELAE LT HCEFRRAE !

1. $host?t 8 € AT R A/TRRSAE » ABIIMR BRI 3R $
o BRREA R AL ATES A %47 M3k EC2000, Case Studies,
Workshop Definitions, Assessment Methods % X4 » A By 424
AR BEBAARBGBEEPIHER -

2. £ 0 ERBEBRERPHIHER > THARE LR -

3 NMEAHRANREA X ZEA AAS TR - X LFE
BN EHE  FAEARRNS  LEARRHSR AT OR
BHRAR AdkBERARAGER  HANHRRANE
A TTITITE

4, FHNELHBEFE - RS #4 ¢ 4 Opening Speech ¥ £4T
L s BB RER /BRI AARAEE E 4 B 4R (objective) X
BAR-ZEA e B2~ & #(outcome)kof ~ P45 T R &Y BE AR SR HE -
BRUE..HF-

5. BB ASGAMNSGYE  SA0NERAZTRLER > B HDH
BABRBERERE BRYTHEERNTZIN FEHRALLE -

6. 2 RATFZABERFARHA  LREFRAZEA#
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BrPSREERABMIAXEXERAAETFLIRA -

7. bRk E €M AE LA ABET EC2000 %3 % B2 Criterion2 $#
Criterion3 A& BAPRARATHEFARRHGRE SR

8. £2mRABEFZABAAFABRBLIRR b lazHy R
BARRAREZMEA  FHNBRBLEREHITEHMFTRA® ABET
ZEH -

o RS F
1. B4& (Objective) —

ABET Jk ¥ % #risE &t %@ (outcome based) #93P & » E X
—ERELEEEEHFTER  BRITLERRTAERLMA
THER > EEFM RS —EBFEFX - BHBRABITY >
FRA B B T fe B A A BAR R AL 697 ABET A 48§ B A&
BN BARWfITE > BRLATEL  BRLABETLE
% o4& ABET iR AWM BRABRAMRHEXNER > KAMEMEAE
BLARERY  LEXRFPFEBBORENEL TR -

ERENRETGHER bR -EEREHRRIELATC
FEXFHERREL —BHUBRLENHIRG  FHAEAFERE
BAE—ERAEREHARRA FTRIBAHEZHFERARACHH
& REFTERFRMABRTURR ZHHKT B RMESH
HARARE -

BESHHEOHENRACARAOREE  FBA—BAHEED
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IRFETEATLEEFANE  MAETHRAFERRFTAR
¥ oA RAREYEL CRARLEBER—BARE  TH
BEEHFRAERERGPREAHT F RSB IIR— L+
PREFEARGOTHGBEMTAL - BHERSHOERT UL
AERE  F—RAOAMREABABR - AMRF LA —LH$H
HRATHRLEEES -

288 %% (Constituency) —

#E—F@me R ABET X% Fe)RA > ABET EREAMLAH
ARARGEERTOMNAZAAKTERERERAT R~
BoERMBNBEN —SENR=ZFE R4 - Rk ¥R
RE BEERARAAEMEAAY  EREIEERT » AR
FTw®M - EEIHRARLELASAMOEBL  RERBA
BAGITHRER  ARAEATHBEABERASE  EX A
FESAREGRME - =~ GBAFRNAGEAPIUEKA
EORSBHBHMR- ZTAGRE > TLALRTEEX
R E BARERBHEL I QPIHNTFRER? BERXERAS
AMEMSHFER?FR L AR HEFTRIETEY » MELNF
AEBUMEHRERR  EREMFARAAZRFANHT B
REEB TS L EIMRTEANNF -

3. &% (Outcome) —

ERARBEBR ERAXARGEHRFTERARAMEANT
B-REARERBERART  ARBFHAMNS > FBRAR
ARREHTET > THRRIBRRA-RAOFE  FEARMR
Mind 0 LHAEMERITRET MATREHFTAOSE > A
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URERRHEPHER LR AOHEAREZHR K- HERLER
ATEES  ABET RE T+ M TR - SR GHGHE —
B-AMERBUE RO HBTRAZLWT EHTREY
BEFLBEFEROLERDRY BTHRERGIHHRS - RHEX
ROAFRBE  AHNERBAFORERAE  THREELER
HRBAZE -

4. &

BIHAE FRE R LR REXBRTEREZNHRELER
RAB(CHRMRERRY ) B A Rbo» LRAFE - 4T - BB~
AREAREBES  LEENR  FREIFNARBREAT A
B Pt pr % #) 35 A M (Constituencies) * o ® 4 - KA - E¥R A&
FEFBERGTFMIAE  FARF RS HRE - BEERY
BRAKBRE - BE - BENTEBAAHGMN  RAETH&S—
18 & £ -

5. M IRHMFRE  TUNMBIEXKTHERRARAHESY
HEARHPMMRARRGELEBNE - EHTERGBHER
AREEHROPITRERS  EFR—ELHFHBEATHRX L
EEANEG - WA - BHBEREEABSRRARRT  BRAA
RN ITARZA®E (commitment ) & & A

(involvement) -

6. ISO47IAH» ABETR#E 424 WEEELL L BEGES
#% &8 # & 4 8 R(outcomes)sy $- 4 - L H iRt F L2 LA
a4l ihAEME ABET ¢8R E > BEMFTH  BHEfmEgd
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BRI EH EAR RS BT AZ MR - 7T #H %1 IS0
REERZEZL  ARUABERBER  REUKFTHIKRA R
BT BBASHERBBEE  RIREXPHEHER
ABET R4l E AL S -

7. RABNIEHFTRAGFEI A AHNERIEHEFT AL
BAMBREALIORTARAY BRI EROBRREREFE
B MBLRABRREZAMIFERMNAREYL RERIEHT &
FHERSA - AR IEHTRELZATALSTAIBHT XL
¥ A%t T EWIERE -ABETEC2000 AN LBN T2
HERABROTAY RO ARE BTHARBLE
HERRARTEGRE -

8. IRHEEBRANTRBAERFAALPARMEEL IR EAKZIHEN
FRERHAR  WHARFZIS > FIERELSAIEA T
BABEERMN -

9. ERAHATAFAELHRL T ERLE AN RFTALRERE
PRI ER - MAASRREG A EHAMEA 0 ATMRIER
BEHEMK SUHGAPCHRBRITBLRANELEG - &
ZABCRNGRZENA  CERATEHFTAERTEBGH
B MES LR ATHRRELAB RN AHELBANHE
T RAAEERMME -

ARERGSRARNIEH T REBIMAH TR SRS RUEGEAR
toinRaEss  TARABREEIEMNFTRENSALTHRE
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ARRBMEES  EHRBHIEHXFTREIENFFLE RS
HForoEAREeH T T4 - LREFHFABRGAE - AE
BARKGAE A5 LS ALEFRRNS  EAKBRE
BHBERRHIE CARKMERTHAHKE - HEANEHN
B KEABRTRABRGAE BARGIEHXTREGR
YFEEM o

11.Program objectives 2, outcomes #} 4 34E 3T E MIPEF & 0 o4
FERE > AMATCEINREER  sHRARE R EER
ZABEHEIT BEMAEUALEY o BR—EFHA
BEBIE -

RARINE—~BAIEHFTELYRTER—H HHAXAFRAARE
BOER ITRARE > AERAREBTHLL—# > BEKEF
B BHAAGAKRTH LABKREMMARLEAOAS -

E-REFRABAERR B T TEHTRE ) -

GER MEN—RBA ERRAZAEAXRZBATSS -
EERFHEBAENBT AL EVEH ) ARLEEFHME - +
BBk wiihd TEERERE ) hoSEFRRLERDR
ERAARLER AEFHARBRBESE  RFRIERELE
BA AR EFBRAXARRIRRAEZARLET R EFH
FARGHHE SR EFRMAT 8% B TR RASH 52
£ ARBAKTRAZRR  HABEEABER ALY EELE -
—t—#EX - HiBEEt e L —BAREFEINHELE - TF
REREARKFEARGASZEERSER - RABH A LS RRZF
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KeBER GHATHIEYR BUSHMAR E - @F 90K R
kCAXSHROAY  URFERS S L FFERRZIBE
MEEMANE - RSB EFRBRHFTOFR R ER SR ER
HER BEAETARMEYBAZIERREAS  BEAHEARE
BYORABE N  BEAHFTHAREDL LA Rk EHRAEMEY
%%%ﬁ%%%ﬁﬂ’ﬂiﬁéﬁ%&’%%$$&ﬁ%%ﬁﬁ’ﬁ
ROEFARERZESF N> AR FEF 284 sk Lok
kRETZ A Enda -+ - LY RRLBHER -

m!*

BHERIHTHE REMERL AERZEHFTHERAEY -
RERFETF2 @S " TRAMAHEKFT RESL B 4 (Accreditation
Board for Engineering and Technology, ABET) | &4%] > a3z § A0
SHABBNEAE (LLEFRK) 2L #1708
(accreditation) ;» ABER B (A BB R BT FRN EmB 2R A%H
RAZBRIRMZERER LAGASLERIERIZLAR
e mABRISAERE Al A " KR L ¥ F #3238 (substantial
equivalent accreditation) ;* R $HF R AR B R A RMM Y FIIpEH
RBRT &SABLAN  FARLEBHTRESNCERE  £FaR
—BRBBRZERR NG FTRBEAS HLIARSAEREZS
BT Ru RERBRSERARABEARKRSF N $2w
ALEZBRIBHFTRAEEB - HARATEH{FTAELTLAAR
BYOHFH AAT BAHF REANLEIZRERAIRHAHER
(BEFRR) &AW NMAT=—F—ARL "FEIRHFTS
T AR CERBREZRIERT S EHBRNITRHFTRE
IHh EAAZEREAERRZAHFTRH LA AR LAKA
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BB FH  AEEFRREFTEASERSERTERAY  AY
FAHNEHRBRALARRZETRAL RUFTHAKEKRANE
ERGATIHEZERAER WA+ F+_AALE+—8  FAAHM
tedk g TE_ERMIBKTRERATE MEEFHFTTFRR
PREISEAET - REBBBPAT_FwAALBBERFEOL=0O
OO=ZAAZRARZ WS RELEFERE AFEHEEYR
% ARAIAAT _REREERPE EEBABHBE  AE
BRERFEOPERFI e RMEB-_RE® HEEEME "RRE
BTt THETHE (SHRERE)TETABER
AN TRERE CTHEVR,TRAREA CTANELR
EAKRARK  HRERFPE THARARL AR TEHFTREILLR
# T4 -

HEGREFHFRARAKEE SRS AAHTHARRERR
SHFHERAY "TEFRRAARE, RLRABLY A LT - RiH
EREHFHEZ A {FETE R T AKE ) ABF HEmE
BRFE RERRTHALRBYL "EFEXARLER, 254
K #—F ERASBRIBHTREMRME - ML ERKZHE
YT RARZEABHBRHT  RELARBRFHIZEIHEH ' AB
HRERBEESERMARAL -
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L

EERRATEERRETHSTRERA L 0 T TE8H

FE, SHBHBNRARLE T ERAGER KMT A2 A
THERRARFTRERFERORLBY  —ARBRRAALAYH
NBEHRAAFERBEFE - TR —ERERAAYIRRL
RERBLMBNIPEFH > RAHALSKNPET AP R > RiEE|
SR FENBY RTASRARATERAL  HNIBHFTR
BHRAURARBRAI AR EZBREE -

— - #n TEAIRHTRE, ZHTEHR

1.

RIrREEELE € FEAEH EC200 t#8 > ATRRHARS
Substantially Equivalent 8 & BIARA P X ~ X TRHF REEA
BAEAF WHAMEBHASRANETERASLR  LBRZLERTRE
BRESARGE(ERE FELZAORELTUALSET 28
# 4 EC2000 & £ BH#4¥

EmEN T TEKFRE, #HEY BUBBHTRAAERR
BREGHAIEMFTHEAE  ERSIEHFUEZBZRT
=14 -

L EBPRELERE Rk FERH—FHTEL AMEBIAR

AR s EHGRABRNH S HRERE—FULAFEA
HaEm e

W4T R K8 E 1SO9000 #4658 EC2000 3,46 £ E 4L AR » 1%
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15 A1 Bh 23838 ISO RE L4118 ABET 256y & 1k -

 BAXABXESHBEVKRE ML TR ABET @B > I—KHAK
PRETCLHE TS ABET REHHELTHNRAFAHEATR C
R RARRE R LB EBRBETE ST ETH YRS ABET
REAFIF  EAFIHGHEAAL Aot b ot
BT RAEHGI AT ERARALSAZERTAARL
=B &

CEREBIERBMRIPITH T FEBRIEHFTREL S #
WIFERWERA IR Y RERMHEH  MEHEEL TS
BITAERDE HRUERS RABVPHEH L ETERRYE
BuE -

CRAHFUATEIRMTRE ARHABA S Miw ABET #
ARTHREFHTRAZIER —HEYS -

MR BRB I F REEY Washing Accord $5 H & BB A2
# B A3 % Q] &3 substantial equivalence — ¥ > BB AR TEHK
F AR E R FHIT 0 LA {# 3% Washington Accord € § B &
FRB-EANUELRE > REANIEYFTREZYN L LUAAUR
AKX AHFRERNE -

CHREGBAREEFS - Mk BRESEFHRROHKFLEAR
BB BRALAMASERESET I RIE  CRBEEHAY
FEEMURBLERAE > BT ZARBEBLI U ABET £8]4
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¥ Bt BAFSTHEASIEHFTRE  REHALAML
B XRAVBNPERELADELAM— AL RRLT KD
o ATREKBAIRMER NEFASERBEEFEAAE
AN EEABT AT AHERZIHERE  BEEE -

0AEHRSESREBEF G FEREATHSMETIERAER
£ ARERAF—BEEREETHARTREMATERR
B URMEERREFRREZSE -

NBEARREE I B BELOR - AREHNERLTE R
BARERIANERTAERERREMTE °

RAAMIEZAERFRAEIERR > FEERDAIRSRLH -
FHRER K ABEEZIRE O TE4%24#284%  outcomes THR
B UBRHEUEFENTRE ATUHALBEBATLSH
MAFTHEER B BRELEMBEZIANSXE  TAAR
RANBME  HEEERRAZEHATHET  AXERET
MERBIEHFTHEAAEZARNTE  ERRALLERK -
fFB R YRS BHBRELEE - HARATAE AR
HEEE -

1347 %% ABET 24 4 ¥ EH4— (M TUT XL LAFEE
BHELANBRARE UBEAREHUFEMBAEFFELR
# o

14.Dr. Rogers B 14 ¥ 3 R § A ip B X a9 7% *
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aFERRAFTARA K -

bAAE—FAFAUMNTELLERLARARTS -

c. & A7 W |3 (Pilot testing) > H B 6§ AN T AT BR3P ET 75 H
RIWERERTLHE -

dAAFEXE A LRSS -

eEE—FEFEAEFERENLEIAR AREBEREN R
FERBT FRETEASHEI X AR E-—FT AR E -

(REANIFEFEREREREORETE - HENEGEN T
AR E AR T % -

g2 A RRFEFRARBRHAB LG AR A7 RERR
P REFRARRGZR BMN— I BEEZL2BELE3])
THAERSEHE > FSLEERETRERLLBENHAE
Bty o M id AR KSR 9 PATH BRBP & ABET EC 2000 #4 %
#

ZHABRRT EHHRITIRER

L ZHREHE HFH A FEILHAFTE A0 %
32 F A& ABET Workshop Z B i Facilitator #-F A& > £ HABRN
# ka6 Workshop » A EABREEHFXERNEHITEHT
W ER -

2. HFH RAATURTEIEHFT LT RARLF T EHT R
HEGRES AL IRESBARG TEHUFTRERRL T LR
BE S BWABRANRREWS ©

3. REAERREF XM GHBRAARL  FRERGEF(LAREER
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WELANERA QAR TR TTRHFTRE, 248
B %BIBHR—HN RENPBASAEIRRBENTRALEHFT R
BZHE - AE BRFREHNE -

4 HREFRIERXREFREVFIIBEHFTRELR AN T i
FEANIEHFTRERE  RXHABEXEZSAARRAR
(Washington Accord ##4H » LA X AR ABED)® EESE » /E
M AH R LA B CANAREAY WAANRFHF -

5. 2 03 FEBEABHN S E#ME Continuous Program

Improvement Workshop -

6. RAXZRARBREAFISTDERYEE  ARTEANS A
workshop #7% > 44t~ ¥ ~ & -~ £ B##E Continuous Program
Improvement Workshop - #3Esf B E ETFH E5 ¢

a. RATHREMRGEAE

b. A TS MBI E  AE N RBRFTETHRA
c. MRZFAT(RRE)REM A E

d RHEFEHEMEI ElERGHEMEH

e.fr & ABET ¥ &9 &fo 7k

f A8 ey T/ E Rt RSB L FY -

7. &% ABET R ERF A ERERBEYHRHE  £H4F

HOREAEFRUYEREMFTEMG —FAAHE > FUNENS
#3238 450 workshop e
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-
-
—

#L B 4h % hv ABET Workshop Fr & R4 » Bl PUAB B B Ar gk 1A % ok
BHA R RHLERE  HAABSELE  RKD -
BEFMERR RARAHAET HFH - ATEIRHFTEeH
PAEBRREITRUITE  RARBEANEHaB 254 -

CBRFIABZIRRURBRRE T

D & - BN

1.

IRIBHFTEEERERLANIAIEZEHRZIER  BHAS
BEZRITANE LENBELI AT REFIEE4LBREBIUR
BTG AR -

CHRBBRRAFEHELIRIBELEERAAGIRESHR

N BRBELXERRRETR  UAHERNEHATERNRE
A o

C ERIBABHKFT TS A LB ASCE #1 ABET ey Z 8144 > £

BERESHBRT  SRRAEN(RBZF)OHITRT THBAFT
EHOANLE FROEEFEREFBESRPARBERYE CRE
ABRZE  REFRFEARNT T RAERA -

MATR:
L MABITREMALERAAZLLWERR (Criteria) * B #HH

ABET EC2000 7 \#BATEMALZEAREANER - ZE €&
AecBANMRKETLALER BWBEAAEFRGILIGRE EH
SAKTREHETATERER -
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2. WREARETHAB -/ HPREBNERRR LA L SITH

"

a.

REHERA NS ARE RN T HELHERL T :

wdy ol &

AR 2 232 F B & (Program Education Objectives) & & #} B
HEEBRAITE » FRF&KE - F 5T 41 s (achievable)
H#F sA3E & (measurable) - E b » EEREKMLRABIELE
ST BRRAHEBFEITR BT -

ABET &4 " A &FA, R "5, 946> Bk
ARFREIL-BBTITOMRS > AL BFRORTEE - H
L A 3 JI FrMEE ERHABIERERET R
HFERFTERRTFAE I HLERATER? BERAY
MERARERGFEERMAEZE B EBEHay
#i ZBEXT - UERMBAEEI X BTEHUERSY
# oo
HERELRZERABEAMGESHT EXRBMGAKE
Bk REAEMBRERI AR ALUEKREIIT -

R
HR%  EFEARIELANHELSTHSELF

1. B3 K %4 %42 B4 (Program Objectives )

BRIAFE RACEAAHBE - 2K SFHEMM > KT
BEAN - E5EURE  CEASBAZRERERGREZ — 5B A
ZRAEUKEBREL  HEA - REHEBUHREAERZ LY
HPEHR BRBENTRRRREG ARG LT EHAN
WA - F—HURRIR ARAHERRETHASE > # P ERY
BRBATHRAFENTEAGIERS > wEUFLAH > A
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—BEBRREMGE  REELHERBR . BTHRHBETRTER
ERRAONE FEMSFOAR RPN ERAERT EBERK
FuPOHBme A LLER—ROBHERAMES] O -

. ¥ &% ¥ & £ ( Leamning Outcomes ) £ 3 #2 & # (Strategies and
Actions)

BoERRA BRALAMRARAMYBREETETRER
ETH pR A HERBRR P “EBER O AREFLEW
42 8163% 3t 4% A Outcome-based g9 AR %3 > AL RE
PEBREFFERER 2R SCLEAMEN TR FAE
B RBEFHH o BBRBERR

. B HiPER LA (Draft of Self-Study Report)

AL EH S 44 ABET EC-2000 2.4 © %5 & RiTE
BEM REF R AAM  BITEHTFEREEIHE  UT
B4 ABET EC-2000 #2 & H:3FEHE > ERHERETA
Fig P E T EAMESARERMNZEREY -

. #47 %78 3 & (Surveys)fv 14 ( Evaluation )
BHAARIEREENAR  THBTTHATE  BAREKR
EHFHEARBRZBE - FERTHINHEFEERERAERME
WES ARG TRETLA

5. E-portfolio % %2 $#4EFosE 3

E-portfolio £ ¥ 7 B RAKARAZLEBALERARNERE 18
A 3HASAESBHR{EZL ZROAREFEHE > KRR
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BHT A F BRI R R E - PR ELFERS
RERZER RETFTECARAMGRREAFTLLE 10%- L7
R4 3 & portfolio IR e » LMREBMA RN "REREH
£ BRTHRMAREZTBE LR TEH#I R g
AATHENFTAASRARBCTHLEERBFRE - e-portfolio
ORFANCEKPLREBRTHEFILEMARAR  BALMEEE -
T HEARSE  PUBMCHBEET 2EBEL LK
£521 I RRT o I AGRIFEE  AMRAR T Raueit
HBARRARMS  HALBEFREIART T EHLLERE
R BRFIG -PER/BGORD  BATOEEIRELARBE E#4
Y 4T EH AR AL RAE 4 e-learning F & Fo web @R —FoheL B
% £ A% e-portfolio 2 A F ARk - B BEASLRERT R
AR ELEGER EREE MG oW E it B1F8E5 H EH
EEFAMBH ATEHRALALHYEAL MR T HBEBRS
S8 BEITHRE portfolio A kN8 > B i & B
e-portfolio MR HFMIFE > UHMARERNEFRELE -

¥R

I £BRERBRPATIRAR LM ER » BRTEHF RE ABETEC
2000 ## > BATREZ B R B R RBECRNBEATHZE—
REGFFENR > BREHGERAFELAREHE - RRMH
L4525 0 WAL %E 4 ABET Criterion 3 2 11 HL B B.GiEH 02
B A -

2. IRHFTRE BHEADFERRNTE X SELE A
ELR2ERBAM  BEREGABESHA MR - THRHA
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ERFIBRHFTRELARTE  HEANAERBRAREBIR
SRR L2 R BREEQMESE > SR RBRER %A
B #IFEZ B SHHR (improve) JE#E® (prove) -

3. ABETEC2000 # L EHFE XN RUETEXEHALRTF
B ARG EH TR FTRERIG  LETERMET R
£ ABETEC2000 £ B ERBF AN T RREZ-BAHIEH
A RAA M ABET ¢ e g irithan
RS mBEME —ERRIEHFTREAFT S TEHKF
HEAECLFABH LB ER  THAPHFR LB L KT HAR
ARBITHGHIEBRIBHFTREEY -

HWHEREZRA

1. &k ABET Workshop A7#24té) % #ALIPEHE » Thl@ €4
B AABANEYE AERRALHLE T RGP E(RE) ST
&2 o
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Misk 1l AA#f

2"° ABET INTERNATIONAL FACULTY WORKSHOP
FOR CONTINUOUS PROGRAM IMPROVEMENT

National University of Singapore
Singapore
December 9-11, 2003

Documents to be Read Before Workshop

1. EC2000 for 2003-2004 visits (http://www.abet.org)
2. Case Studies
3. Workshop Definitions

Tuesday, December 9, 2003 Venue: Lavender Room,
Orchard Hotel

5:00 pm - 6:30 pm Registration/Collection of Workshop kit, Level 3,
Bergamot Room

6:30 pm — 8:30 pm Welcome Address, Prof Wang Chien Ming,
Chairman of Workshop Organizing Committee
Opening Speech, Prof. Shih Choon Fong,
President of NUS
Welcome Address, Kate Aberle, Associate
Executive Director, ABET
Introduction of Workshop leader, facilitators &
industry quality experts — Maryanne Weiss
Presentation — Introduction to Continuous Program

Improvement

Large Group
8:30 pm — 10:30 pm Dinner buffet at Orchard Hotel, Rosewood Room
Wednesday, December 10, 2003 Venue: Facuity of Engineering

(FoE), NUS
8:30 am —9:00 am  Breakfast — Large Group, Foyer of Engineering
Auditorium, FoE

9:00 am -9:20 am  Team Member Introductions — Small Groups
9:20 am — 10:20 am Objectives Exercise — Small Groups

10:20 am - 10:30 am Coffee Break

10:30 am — 11:15 am Outcomes Exercise — Small Groups

11:15 am -12:00 noon Reports and Discussion — Large Group
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12:00 noon-12:30 pm  Assessment Tools Presentation
12:30 pm —1:00 pm Assessment Methods Exercise — Small Groups
1:00 pm-2:30 pm Lunch at Guild House, NUS

2:30 pm-3:30 pm Assessment/Evaluation Plan for Program
Objectives — Small Groups

3:30 pm - 3:40 pm Coffee Break

3:40 pm - 5:00 pm Assessment/Evaluation Plan for Program
Outcomes — Small Groups

5:00 pm - 5:45 pm Reports & Discussion — Large Group
5:45 pm - 6:00 pm Assignments for Day 2

6:45 pm — 9:45 pm Dinner at night safari, Safari Lodge

Thursday, December 11, 2003 Venue: Faculty of Engineering
(FoE), NUS

8:30 am — 9:00 am Light Breakfast, Foyer of Engineering Auditorium, FoE
9:00 am — 9:15 am Review of Assignment — Large Group
9:15am—-10:45am  Step One of Group Exercise - Write objectives and

assessment/evaluation methods for assigned program
Small Groups — each group produces written report

10:45 am — 11:00 am Coffee Break

11:00 am — 12:30 pm Step Two of Group Exercise — Write outcomes and
assessment/evaluation methods for assigned program
Small Groups — each group produces written report

12:30 pm - 1:00 pm Points of Learning from Morning Exercises
1:00 pm — 2:30 pm Lunch at Guild House, NUS

2:30 pm — 3:45 pm Reports from with discussion
Large Group

3:45pm —4:15 pm Lessons Learned — Large Group
4:15pm~4:30 pm  Report from industry quality expert

4:30 pm—4:45pm  Complete Feedback Form
End of Workshop
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Midk2 - 5 EPIRERL

Mok 2.1 £A%M

R PEIRBM P AL

BE:BAARE RELERE SMAR BRRRE - TEIEH
R Ee BREAL

-— N ﬁ‘;]‘ "‘.—..:'

£ B TR F RE I ¥ (Accreditation Board for Engineering and
Technology, f§# ABET)& 1979 #HMLEB XM EARWEXR
Canadian Engineering Accreditation Board(CEAB) %t &4 ¥ 23 £ A 48
% (Comparable)sZ Bl & : REBMBARAE - TR 20§ - #
% % 2 X B ##.(Six Nations Accord # Washington Accord)z 3L & %
AEEE 2RI AIRS - BT K K48 § "(Substantially
Equivalent) 3 JE R X KA ER > MRIEEFTEAAEHREN
BREFER LHRAEATREX TR -

8 1996 e » ABET E#H )R BUE > BPEWAARS B L
FREALGSTRUBE A BHERBGEELTHRUKES -8
1997 Fey—RANEH >  EEROTAURRAERHTEHIER
MOARBINEEARERARFBHUTSE AR ERBFLTRY
Bk o

B ABET £ £ RARAR LG BEN  #BMMSR2OEHA
RF4iE ABET 3038 mAERAIM AL £ HRA - KA &

P RAFHME > REASE S L I &% » EC2000(Engineering Criteria
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2000) &R F AR E L BRI REAIFEHRE > XL T LR E
BRI BMR BATHHRAE R3I89 B AR BT R FHHEU S
BHRFEAMARIE AABLEEAREIRVATGRARE
Bl o HFRZIFHHPB > ERBTHBEMISO Ak "REME—
BME  BRERGIA 0 TRAELIFAEITEBR S A RRTE BR
ShARFE AT AAREHERRYE  MAUEHNLRHL TR
AEEEMR S 2 CHNPEZE I LR RGNS
AERFEZBORELEMBAART FHFERBLAERSIFRETHY
S AEE P o B4 — B M (Consistency) * R ABE R YA -

ABET §& 1997 435 % 3 4§ X & (Continuous Program Improvement)
# 0 AR R4S A o 643748 2 B (Outcomes-based Evaluation Criteria)
CERASHAIEHFTRESIZNIOMELANNAARENRE
F %R E LA ER BEC2000 AR EZERENGEARD
BERATHRTUARERNF A CHMA LB ABETREGSEAT K £
rEAAFMIEERIT 2001 FE-ERARIEHFTAEE®  ARE
REGLEARRGF O SFHNE—_EARIEHAFTAEERINNDE
B AN sk 84T > B2 SARS BEMEIME + = A B4T -

AR EHRBRIEAFTHRENE TEIEHFTLERAK
I¥ALEAHMFTHARHACHIB T AL SRIEHT A
IREEAL EANBRNIERRAKAEIBORRER  $HL
REMMEBITHE =B "HRFL2%E BRIZHKFTHE ¢(nd
ABET International Faculty Workshop for Continuous Program
Improvement) « F3t €4y £ 5 RAEBHEHFTHBORK - RRAHK
641 0 #¢ ABET Fris RBu PR R R R ERRAAE  RELRE
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B2 EC2000 2RI B A K HHAM  THUBRAETHERLIEZHT
REEAABEMY  BARBEERE SHAHNMELRRL
RHUFHIERE -

BELREBZBRRECE  EERANE -

=~ ARRATR

RSB G RREEAEG T ABET RS AHEH -
PHE-FH R R AR Mk  BEREDZ A AKX
HE D EMITRAG - REH - R -FEEF TR —F=Z+HRM
K&k Sh o bRHEBRZATE > W FRAT -

BoE "HEEERE ARIEHFARAE L

TR .
B # YR R IHERE £ 78 3

12/9(=) | P EM |MEH| #HKRBR22S ARIER | Mk
% %

12/10(=) 2" ABET International Faculty| #7 fu%

~ ik K2 Workshop for Continuous

12/11(m) Program Improvement

12/12()| v EH# [ ETHK # % BR226 B R 914 &1
% %

BRARLHFARRSF =LA RERBLMM AR R EZ AR
R ABEEREFSHZ o2 AGVHZLEE  FAHABETHE S
BEBM A ERBEHCHSF

®E 12 A 1 BATHT R RB 0 SRURATEARZEHS
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BT REBACHEREBET > BREFIAREEUIRE  REHR
BREAI12A 198 dBAFEHKRG—KLTEE - RAULFARE®
HRAEREPIABBEERSE  SRPIREEEEFALT !

R FRSHE
B BX 24
TH: BLIRRE
LEIRARAMEE
B K22
e @ R FHI
MK EEB HHK

ARATEHECHRETH  EHMEQECRAFANATREFHM4F
BroBRERBESENBRTHMREEMEN AFBEREI=2E > v
I3 F % & (Institute of Engineering Education, Taiwan » f§#% IEET)

EHAMERENESTHRERARTR  £FAB LT
1.ABET Engineering Criteria:
http://www.abet.org/images/Criteria/E1%2003-04%20EAC%20Cri
teria%2011-15-02.pdf
2 National Institute of Technology Case Study (please see
HUCase-OE-international.doc)
3.Workshop Definitions (please see Workshop Definitions.doc)
4.Assessment Methods (Assessment Methods
w_Glossary_updatedMar2002.doc)

-39.



ERR R £ 2

RELRFHBNLIAZTEART RTERBRELERS KRR
R(PELBHFTEERER)ZABIASKE RN KS EXRHW
TRPEIRHEFTECHREATLA 0 FIRBE L RIN 2002 £ 8 %
ABET #474& Dr. Peterson 2 # % BT &% ABET $#¢ A H
Commission Summit » 3 % % Av 2002 4 % B + K T 42 6% € (ASCE)
AT 649 “EC2000 - ABET Program Evaluator Training Workshop™#1f 4k 3%
#2 > A F a8 A% ABET sA & EC2000 #7382 eh4:/F M2 ~ RRIMAFE
BAl e RAR B AL RILRMIEOAE % BRI RRL
ARIBHFTREHNE  URBEABRBRNIEZRSBERAL -

KRB € RRAZARN L ABET $ 4 A EM
PR FS BE PR FAER Mok BREZ PR AKX
HE -~ DT RO - RE - FTEFTOES T =M1
K&k S RRARLRBARKF = A RERFMMAERER
ABARE ABEEBEEH =02 — A& FHLEB T4 ABET
HEEERM R ERARCEA ARTARHER RN =8
TRES REBNEHTRGEHE
1L e €(12/9)

REZHGHEMAEZS  EMEMNLT ABET HAKRF
¥%& 8 € x & Fred W. Emshousen & &1 45 # & F (Facilitator) » i &
Fred f§42 308 7 ABET & K= R BAF @ WA H IS EC2000 3R -
# % Y € £ A(Moderator) I\'faryanne Weiss 1% Richard O.
Anderson, David Holger, Daiba Briedis, Carl McHargue, Gary Bubenzer,
John Steadman, C. Dale Elifrits % #% 4% Facilitators 85 ABET £ %> X &

+—BARBBYEIREHFTR2E%E R SHEY Outcomes
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Assessment #§ Dr. Gloria Rogers, Maryanne i 3& i 483 A K-k ABET
HEEBREZFRE KA D ABET RM Ak EMEN T HaR b de
St FRAERMM EBIRE -
2. BB E (12/11 » International Dinner )

B PR B A My # 4 856 & 25 Night Safari 847 - s 8% £ 7
SBARMHME RXBE eRABRR  REERLBRIBTHH
TR CEMBK KB B &Kk

m o SRR

EC2000 e93¥4B 8] > TRREZRAGXM » Fi& BAETH
B ARAHRBRXFAGHRR AEREOBEERN 2858
4 % (4o Objectives & Outcomes * Assessment & Evaluation %)&#) % £
RBEETEAME > 2H L X BT NS > AR 21518 Faculty
Workshop & £ B ABET $ Re)@BRFHEMEM - REATRALH
A RIRABE - M T # Objectives/Outcomes & Assessment/Evaluation
FFETTRA > &N T+ 4314 % ik (Assessment Methods) 5t
FHARETRBEEHRGBERARHRMI LS LKEEETEHY
BRERKSFLF B EHAMT BAHNLELLEE > EHE
SRABRFF U ENHER > BAELIF 4 Evaluator #9335 RERM » &
BRAATERRGHBHFAAETHRI > BR EC2000 ¢4k & - B2
RIS AEAL—BRIAEHRES WM -

T2 RAH G ELATNSRGAE THRELEHET AR
BRRGITEAFEF X ERERGTHFAHBRY AU THH2

BABRGE

_41-



(=) $HFREREABEKH] - R ABET Criteria 33835 A Ao
# % B 2 (objectives) R EA4H > KB EHBIBRALTHHE
iR -

() £ARA-RBRERH BRIFEMAABZIHEAR
(outcomes) ©

(2) 2 E 4443 €1 B8N k(assessment methods) » 3t fE A 7 3%
TSR ZBEERAHERARZYT -

(m)~ 2FF_BEEH > RFEEHEH AR ABET Criteria & 54
FRGAFMZIHFTER -HFAR AHHREZIHFTEREH
FRREIREZF/AIEANE -

() KEALFERZE TR €3 ABET s & EC2000 £ T 42
&}ﬁ%ﬁﬁﬁzﬁ#‘# AR TRLEZBABRITREE XN
RRHEIAS o

(X)) EBILREAYRLRR  CARTA ABET LFILEHF
REAH G AMBANLALZERABELH AR R EHEE -

B E P RAB L REXERFRREEHRPEA K
AB(BHBMARRT )N B E R > LBERTE - PUT BB~ UE
MEEBES REZNR FAREIRAARERNAE  MREKAH
#1254 W4 (Constituencies) » &4 ~ A& ~ A ¥ F - REFHHE
B RIS ARG UENRE - B ERYARAL B HE -
BR MENIRAZUGN  REEFEH-—EERRWE -

Serll ARTIBHFTARAS WA TR R TedH:

(™) HFH BHERRTEIEHFTLCRMAEHFELEHLT
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Second ABET International Faculty Workshop for Continuous
Program Improvement & 4% v9 A & 2] 12/9-12/11 7 B ¥ ¥ hudk K2
BT RBES L BB AWM IR EHRERIEEEFTH—F
—F A% MBRELEZTEAS BERAM K ZE K
R BEAEHFTF BRI -BHE FTEIRZHFTLEREK
ZRERHBERT > REN 129 THrRgREXRETERHELY
Orchard Hotel » 37 BN B AT 4% ¥/ BF4R 2] ~ AR B M - AAAEF
Ee5B ¥ > B T local host - Professor Wang Chien Ming #3534
president — Professor Shih Choon Fong 2k #kip &t sh » £ £14 & ABET
Z_ International Activities Director — Professor Fred Emshousen 4}-43
ABET R & 3.1 » & ABET = Education and Information Services
Director — Professor Maryanne Weiss 4 # Continuous Program
Improvement Z & & ' FIB N B RANEHETEHE > 04
Moderator: Maryanne Weiss; Facilitators: Richard Anderson, David

Holger, Daina Briedis, Carl McHargue, Gary Bubenzer, John Steadman,
and C. Dale Elifrits; Assessment: Gloria Rogers and ABET INTAC

Representative: Kate Aberle - B # B BT EW®E » — 04k &4BE
AEFT °

+—A+8%&+—8%B workshop ¥ huik K £ T LN &4
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RO RERENRIT BTN TARBRA S GHBR OB TR/
PR TE B PE —-XF i Professor Gloria Rogers of
Rose-Human Institute of Technology 45 B & # » /-4 &-#& assessment
methods » T KRB L@+ AL LA ESR - +=A+B K
K £ &334 49 educational objectives ¥f #) program outcomes %w {5 #%
& B assessment and evaluation plan o/ #| & F AR » F A —EH 8
National Institute of Technology Ff3T & &) educational objective and
program outcomes R H#FfEH kA Wit bMe)BRABRBEZ
i# o, B XRRB A B — & # ¢ Typical Provincial University &4 » &3¢
4o 457352 & 3§ ¥ &9 educational objective and program outcomes & & 3¥#4%
¥k 44 B & & Facilitators & Moderator 5 A i 47484 » %35 —
industrial quality expert 143 industrial quality $2 ABET R &y48 % -

BATIRH R AHETRFALHFEANRT A+ —BFTFERLEEER -

UTFHREBEANFH &SR G PP /F sk > B AB A
€2 AT B A R -
12/10/2003
Objectives:
® Good Objectives
B Measurable
Concise & unambiguous, specific
Address the attributes in a balance way
Descriptive of the program
Meet the requirement of the constituents
Consistent with the mission of the institute

Should be clear and concise

Outgoing efforts

- 46-



B Challenging and achievable

Outcomes:
® Good Qutcomes

B Meet a-k points of criterion 3
Responsible to objectives
Attributes and measurable
Related o program objectives
Realistic and measurable

Cover criteria a-k

Meat the specific program

Assessment Methods:
B Direct Methods
B Indirect Methods

Assessment of Objectives:

Tools: Archival records

What measured: mission

What data: alumni’s opinions, quality of graduates

Who involved: faculty, constituents, parents, assessment staff,

chairman, and university advertising board

Objectives 2:

Team work, ethical conduct, and communication skill
Survey & performance appraisals selected

What to measure?

Level of competence, satisfaction

Cycle, time lines

-47-



Program

Method of survey selected

Employers, alumni, students

Goal/measure: exam, salary, position, employs’ satisfaction, difficulties &
deficiencies

Analyze & present and revision

Frequency: 4-5 years

Assessment of Qutcomes:

Objective 1a

Direct: simulation, oral exam

Indirect: portfolio (should be a direct method!), external exam
Object 2b

Direct: locally developed exam, simulation

Indirect: performance appraisals (should be a direct method!)

Outcomes 2a

Communication skip

Performance appraisals & exit survey selected
Rational:

Assessed by faculty and individual professionals
End-of-program feedback

Yearly done, adjusted in time

Experts’ Opinions (for both 12/10 & 12/11):

® For objective assessment, better be done in a few years after
graduation

® Portfolio may not be a good method in a few years after
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graduation

Stay focus & keep simple

Does the test make sense?

Salary may not be a good item for survey and/or measurement
Objective is talked about a few years after graduation (long
term), but outcome is a term frequently talked about by the time
after graduation (short time)

Can collect data every year but analyze data every, say, three
years

It is a whole institutional approaches

Use more than one method to assess

Had better not to address all (a) to (k) items for program
outcomes, they are really too many

Criteria and outcomes based on them should not be
demonstrated to “each” student

There is no difference for small school and for large school

We determine the program of our own and assess it in our ways,
but has to be involved by the faculty

Focus should be the learning of the students but not the
performance of the faculty

Other outcomes including administrative affairs may result from
the “student learning outcomes”

Curriculum mapping is sometimes helpful

To assist students to prepare research career and enter a
graduate program can be an objective but not for all schools

(Consider what majority of your graduates go to)

12/11/2003

Group Exercise (Mechanical Engineering)
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Program Objectives:

To produce students who

1.

Have the basic knowledge o math and science needed in mechanical
engineering

Have the knowledge in depth in areas of thermal systems and
manufacturing

Have an knowledge to perform mechanical components and systems
Have the ability to work in multidisciplinary environment with
ethical responsibility, team work and leadership capability

Have the ability to utilize new technologies in advanced areas of

mechanical engineering

Evaluation of Objectives:

Direct: focused group, every 3 years

Indirect: alumni & employers’ surveys, every 2-3 years

Program Outcomes:

To produce graduates who

(@)

(b)

(©)
(d)
(e)

®
(®
(h)

Have an ability to apply knowledge of math, chemistry, physics and
engineering

Have an ability to design and conduct experiments, as well as to
analyze and interpret data

Have an ability to design thermal & mechanical systems

Have an ability to function on multidisciplinary teams

Have an ability to identify, formulate, and solve engineering
problems with handing experience

Have an understanding of professional and ethical responsibility
Have an ability to communicate effectively

Receive broad education necessary to understand the impact of
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engineering solutions in a global and societal context

(i) Have a recognition of the need for, and an ability to engage in
life-long learning

(j) Have an knowledge of contemporary issues

(k) Have an ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice

(1) Have an ability to use advanced IT tools

(m) Have an ability to practice entrepreneurship

Assessment of Outcomes:

® Direct: locally developed exit exam before graduation (every
semester). Applied to all items listed above except (m).

® Indirect: Survey of graduates (every year), faculty (every year),
employers (every 2-3 years), and alumni (every 2-3 years). Applied
to all items listed above except (a) & (b).

12/11/2003 (afternoon, illustrations by individual groups)

Ilustration 1 (Mechanical Engineering)

Objectives:

Produce graduates who are able to

1. Function effectively as mechanical engineering in industrial and
government opportunities

2. Contribute to basic and applied researches
Function individually and in interdisciplinary

4. Demonstrate leadership and communicate effectively

Assessment Flow Chart:
@® Done by committee and presented to advisory board (make

suggestions)
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Faculty abide by the recommendation made by the committee

Implement made

Assessment of Objectives

Objective 1: Survey by employers, every year; archival records for
employees, every year

Objective 2: Survey, employees and employers, every year; archival
records by employees, interviews by employees and employers
Objective 3: Survey by employees and employers, every year;
Interview by employees and employers, every year; Archival records
by employees, employers and third party

Objective 4: Archival records, selective tracking of leader individuals,

indefinitely; focused group, round table meetings

INustration 2 (Chemical Engineering)

Objectives:

Produce graduates who are able to have

1.

Ability to apply fundamental principles of chemical engineering to

industrial need.

® Evaluated by employer/alumni survey, feedback from industrial
attaching, every 2-3 years

To provide technical leadership and entrepreneurship.

® Evaluated by employer survey and alumni survey

Ability to pursuit higher studies & lifelong learning.

® Evaluated by archival data, survey universities, alumni survey,
every 2-3 years

Productive & rewarding lives & serve as role models to future

generation.

® Evaluated by exit interview and advisory boards
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5. Communicate effectively and work in multidisciplinary teams.

® Evaluated by employer & alumni surveys.

Illustration 3 (Electrical Engineering)
Program Outcomes:
1. Knowledge of EE
® Students survey
2. To communicate effectively
® Student assessment by oral presentation, discussion, peer
assessment, reports (direct); archival records, employer survey
(indirect); focus groups (direct & indirect); etc.
3. Basic and applied researches

® Employers survey, alumni survey

INlustration 4 (Mechanical Engineering. This recorder’s group)

Program Outcomes:

To produce graduates who

(a) Have an ability to apply knowledge of math, chemistry, physics and
engineering

(b) Have an ability to design and conduct experiments, as well as to
analyze and interpret data

(c) Have an ability to design thermal & mechanical systems

(d) Have an ability to function on multidisciplinary teams

(e) Have an ability to identify, formulate, and solve engineering
problems with handing experience

(f) Have an understanding of professional and ethical responsibility

(g) Have an ability to communicate effectively

(h) Receive broad education necessary to understand the impact of

engineering solutions in a global and societal context
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(i) Have a recognition of the need for, and an ability to engage in
life-long learning

(5) Have an knowledge of contemporary issues

(k) Have an ability to use the techniques, skills, and modern engineering
tools necessary for engineering practice

(1) Have an ability to use advanced IT tools

(m) Have an ability to practice entrepreneurship

Assessment of Outcomes:

® Direct: locally developed exit exam before graduation (every
semester) for all items listed above except (m).

® Indirect: Survey of graduates (every year), faculty (every year),
employers (every 2-3 years), alumni (every 2-3 years) for all items
listed above except (a) & (b)

Presentation by Mr. Tay, Guan Mong, Senior Vice President &
Principal Consultant, Artemis International Corporation (Singapore)
Observations & Comments, and Scorecard:

® Hard work

B Guidance --- had better sit in his own group for everybody
® [eaming
B Process vs substance
B Delegate’s objectives
® Networking
B Personal interaction
B List of delegate names, etc.
® Singapore Quality Award (SQA) --- like US Malcolm Baldrige Award,
European Quality Award, and Demin Prize in Japan, awarded to

organizations based on their business results, for leadership and
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quality excellence

Not an end in itself

€ Business excellence

Continuous Improvement

@ Prescribe Areas of Focus

€ Overall Improvement, not just Silo

€ Improvement a “life-style,” not for external approval per se
Does not prescribe the “how to”

€ Need “winning” strategy

Program Objectives

€ Big Picture vs Micro Objectives

€ Department, School & University Objectives/Mission
Objectives vs Outcomes

€ Goals, Objectives, Measures (Indicator)

€ Outcome and Driver

What gets measured gets done

€ What can be measured can be managed

€ What can be managed can accomplish results

€ Targets

@ Strategy is a race to one ideal position (Porter: Moving towards

sustainable strategy)

® The Balance Scorecard Process

® Not just about doing thing roght

® Not just about doing the right thing

WWW.Sg.aiSC.com

www.bscol.com

Points of Learning:

Group I
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[un—y

Must efficient

2. Beeffective

3. Knowing environment

4. Word choice

5. Ongoing

6. Team work

7. Understanding terminology

8. Colleagues support

9. Be measurement, realistic, concise
Group II

1. Definition of terms
2. Difference between terminologies

3. How to plan

End of Workshop

-56-



= BER#EK BRREL
1. 38 4o:
HEEEHMMES ABET BEHE  dHPEMRLSOTE -
2B oA EHEEHE AL - TAML - I EAL - BB BIAE
AUHERAHRILE ©

2.8
BA > EBIEHEG  2RAOEMEBBAEE L REAHEZEHT
R RBREE R ~ A ARER B

2a. FEék:

BB RNEER > LRMPRHERFERARERE > B
FALEREARFBRAFMRRZEHR  RERGASTF > UARD
BEEH.ZMES -

BB RERZATAAR AR RAEHEATRAMZRIA
o RKFEHET  RAMBAMME  BEZE ZRERRA
PR &K -

2b. &FAr&:

TERAMBRAEIRBEA®T  M2AMIREIR (58)
HETHERELZE T EAT MR RE ABET ER
Mo ¥B BEIERBLEATIHGARAAREELEZ 2
BEERM  RAEF—IR -
AATRESBRITESE  HRT R TIHE  LELEE#
AW BRAE -
AAZBRTFTRERBIBRAA LAY  HARESF

-57-



EFHAHREETRIBETARRS ThaReaz g4
FlBh RRAEE » UELAMEHENTE &S -

3. H 4

3a. RAMBHOEARTARKS > BIERT » ETHYEL
WAMBGZFE  ELERER2RBXZI RN BFEY -
3b. R S FREH A AP TS (do 5 # 2 normalization,
mean value, ... ) F 3> TITHRRELTHAF UBL AN —15 -
3c. RAZEFRATHM K data FT L 40k A UE -0
Assessment BHIC & » EHIEF BEEZA

.58 -



Z ML ARAY
— R EHRER:

EETHRERTHAZR

(=) #—X
17:00~18:30 &4 2 X, » 18:30~20:30 R A ki X ¥ a4
EAEH ABET @& N8 TS RN EHR-—H40Le
hpBEni NRIFAR - FE - HAMEEE -

(=) 8=X
B
FRBERR AR AR AR ITERY - A7
AREBARKBELERBARE > MAREARRSE - R
HEBHIPARARY R NAHHIFE T EAE > Y 0 K
RB|E -
T
MagadR-AmBE B RRARHEHEEERE &
AR AR R R AT « R TS R
ik o BRI A MK RATHN -

() #=X
B
BN ay ey -5 a L B HM S RZARRBAT
HEEBRITEARB T A2 ERFRTLEARLE T DR
L KPR STRA R IEARR -
BoMBNES AR T - as S - BRI RS B
KERARZITRAMG T A2 ERERELEEAREE TR

ia

=]

-59.-



NRBESHSE -
T
FHERETEF_MEKE2ZHELE LY /s FTARHG -
¥RERMERS -
=~ EE AT

A dEH

(Ve E¥% o LBEERAKE-

(D)L BREFRA AR H ERE -

E)aatEar 2R PRIREORN AR
FR-SEAERELY X EARTE—EALRGASH
w4 o

(m): B4 B LB BB AT RS LR -

(B)XBTREREFAKRABRILSL > ABANE -

(R):EBRAFIFRAER -

(B)REERS T RIFHRBAT

(N2 ABTHZIREBRE  2RLAHEBIRIFHALE -

QL EABEH > AFMAITEZBRALREZLIAE TR
ZIERARGLARTER TR - Askeh - MRS -4
BB AT 3 R0 -

BASF

(EBRN SRR AB2ZIAES (§REM_A=FE =+ <
+A+E8m+AB) BETHABET Tz A A#BA - L FHn
Criterion3 ¥4 H L FAAKRRH EXRIAERF THHF A
5% o

-60 -



(D)2 MR IS ZRBERRFABR  ERAVBHFRAEAA
B REAZRABMLIAIXEXREAMETERIRA -
(Z)sbR T4 ¥ ) % % 24 Criterion2 & Criterion3 % $ %5 - 84 $ %3
BLAKREFABAKGLRASH HARATARALHEG 2

HRAEEHZTHAEBERZE -

(D4R TS Z R EARAREI KR b/ a2ME R
BARABRZMA AN BBREREH TEHFTHEANE® ABET
ZES o

(B) REFERERIEBR > Y "TEFTRE, —

HER HMEH KB - EAERARBERTEIHEATE
EFEHFTHERENETAR " EVEH ARCREFTHNE -+
T Bk wiTHd TEFHENE > MHEEFRRELERER
EAARZER RUFTHRFABEFHESE  UFRLERESL
BERKR EMRFAXAKBHEREZARLET  REFH
FARBLHEZFA - EFRAURRIBEBRERARATHINZAE
EOARRRHEFTREZIRA HAVREABEHS MY EFEE -
-tk - ErRE e bR -ERFEANEL - EF
MARARKFTEARGAHZTERALR - RABHHABNRETZ
KeMFR DHATHIEEE  BUSHMAKRE - BF DR AR
k- AESHUY  UARERSSAILHEHE  EFRRZIBAE
MEEHMAORB - BES KR EFRBHUFTORR KBRS AR ETER
MER BEEFTARMTYEAITRLEAL  BAEBFHRARR
¥ RAREFN BEHFTEREL LAMG R EHEMED
HEEMATRARE N RHEAER  MEBEFHFTOMRER ¥
ERTEFTARERZIBEF N > AR A EFERA - K - LK

-61-



AREEZEE emEh -+ - EHARCRBER -

BHERIHFTHE  WBRNERL  AURSEHFTRAEM
$oUEARAFETFz A% T TRERHARHMFREL B € (Accreditation
Board for Engineering and Technology, ABET) |, &%) 4% % 5 An
HHLABABANERE (A2EFBRR) 22 247 "Tasg
(accreditation) ;> ABERE XL A B E R T ERN HAM B2 A RS
RARXBRIEEMZHRES LEHLE P EREEREZ SRR
e MmEBRUSHAEBRE Bl A T KL% F 6% 3E (substantial
equivalent accreditation) ;* Z ¥ H B AU SR A A A T IRER
X BA A2LABRAN FRAIEHFTAENLERE  £REK
—HRBRARBZERRIOHFTREAL HIARLRERELS
BoOMRTIEM REBBALEZEACAGRARKS S $bpp
ALBEZARIEHFTRBAL - ARATEHKFTAELEERAR
BEYOHFX BAHE BAHF REANLIZAZRIZHRELR

(TEFRB) AW MAT—F AR "vEIRHFTS
T UARCARREZBIER TS KA T2 FTASE
TH EEAXERAAERIRAHFTREZRCAKL L AHR
BRZEFN - BEEFRBAFTRACERSEHFTHRAMY > A
PANNEHRBFRARARRZETRREA AHFHEREXREANE
BHRGHATHEIERREA  MAT—F+—AAE+—8 > FA#H
Mo S TR _EARIERTREALTE > MEEFHENER
FRABDAARE - REBABFAL+—FwALBREFEOAL=O
OO=AAERAMZ A=ERESEFHRAR A BPEHEH SR
B ARRBNAT L5 THE RIFE LERABIHE > BE

-62-



OHREHESFEALIIARTE_ARS FEEDHE "R 8
B TRERHTHE TR (SRERYE) CTETALKE
SRR T RERE CTHENR CTERER CTAAER
FAKRAB - REBFE THALARSARRIAHFTREZE
Ak -

AREREFHFTREAAZEY IRSBBEAHFTERAHR S
EHFTRBMY TEERREKTE ) RLBALEALT - Ak
EREABFHEZE KFEFE > AT aA%E, HBR HEHE
BRPE HERRTHAAGREYL TEFREMRLR, 244
WRE - E—F ERASHRIBHFTABMES HT  ARKRZHE
ST HEARZBGHBRHT  £EEARRFHIZRMALE AR
HFREHEBRESFEABAL -

=R FR

(D)FAEHB I+ HEE > AAYHEREM_A=_+E =+
BHATEHRIABIIHY  ZBRS - HBRHFEME RSN
BASMAMZAF RIS B CEAREIEZIRRR
BAZLRAZTHRAER -

(=)4t+#t outcomes Z curriculum mapping * H#EH B EHY -

(Z)BEABENEEIITERE  Fh—IREREEH -

(m)EHE T BN EARZEERY -

(R)M BN THEGBAZIZRIE KB ABET Y2 &R 5
B  E— 4T o

(R)ARCHENM AL IHE RGBT AR -—RETHE
Z IS AL R REAEA K H 5] A 4 ABET b ey A2 3t

-63-



ERHERE - |

(€)% MR TS ZERIBFTHAALGFREL > FARMES) -
FERI LB BREAE) -

(NVEBEHFHATELEHFTLE ARG ARBAS RN ABET R
AHTHREFHTHAZILR —HEHYE -

W RRH BB RAN JERRXBEEAHEFHF AN
ZHE REZFTRATEZIZRRAARER HEHRFR
TEM o S 2R  HNMEALBIAT  AARTHEF
BT ZRAAEAZG S BB R EXTETRUEEER
ey EFHM A ZATIEAE N RBMATERART I B AR
£ FEMARERS - BRHHKFTH 2€ERE0H R satR
BRAREAZEBY  EAFATRB MRS » Fb—HEGH -



I M
M — L BRI R




i
’wxun}‘/_ i ac, Cjb& LA i
fomebilly By
""’\1‘/00777 a5 uwdl W g e w X

Frwrid by }Jr'n»fr;*.

Lo ”’f- b l»‘r/);,’ ""

2 h=4 2
M8 e

- 66 -



Dr. GARY

!



S~
-

/.

A& £1

=
A

%




Y

e

FH e HERRES

- 69 -



K4 = : Group Exercise:
Exercise # 1 Objectives Exercise

Step One: List below the strong and weak features of the program educational
objectives published in the pre-read institutional case study.

Strong Features Weak Features

1. Current and Future need of the Country 1. Too Narrow (areas)

2. Ethic of Engineer 2. Implicit

3. Responsibility 3. Too Ambitious

4. Life Long Learning 4. Missing the Management
courses

5. Appropriate 5. Should be Globalized

6. Relevant to Mission 6.Creativity needed

Step Two: List the attributes that acceptable program educational objectives should
meet the sample standard. ‘

Good Objectives:
1. Measurable
2. Clear and Concise
3. Relevant to Mission
4. Uniqueness to Program
5. Address issues of broad range of clients in a balance way
6. Manageable number of objectives ( less than 10)
7. Priority or minor objects
8. Don’t mix outcomes and objectives
9. Realistic — Achievable
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Exercise # 2 Outcomes Exercise
Step One:
1. Meet (a) — (k) point of Criterion 3
2. Responsive to Objectives
3. Achievable and Measurable
4. Uniqueness
5. Focused and Concise
Step Two: Outcomes’ Strong Characteristics
1. Measurable
2. Clear and Concise
3. Links to Objective
4. Uniqueness to Program
5. Meet the EC2000
Advise: Use (a) to (k), Make it Clear, Meet the Criterion

Exercise # 3 A Plan for the Assessment and Evaluation of Educational Objectives
Step One: Participants Critique the Case study Plan

1. Really dependent on survey (not come up with other direct measure)

2. Low percentage of survey return

3. Duration is very long (2~3 years)

4. Not necessary linked to the objectives
Step Two: Participants develop a Model Plan

o Measurable Assessment Frequency
Objective p| Variable Tool >
Action P Analysis Data
< Benchmarki < .
Taken enenmaring Collection

Measurable Variable: Salary, Position, Job title, Employer’s Satisfaction, Attrition
Assessment Tool: (1) Survey from Employer, Alumni (4 years)
(2) Exit Interview (by years)
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(3) Group comprising of industry leaders, Prominent Alumni ( once
year)

Exercise # 4 A Plan for the Assessment and Evaluation of Program Qutcomes

Step One: Participants critique the Pre-read Case Study assessment and evaluation

1. Limited to survey
2. Survey form should not be the same
3. Lacking in other statistics such as performance of the courses

Step Two: Participants Develop a Model Plan

Objective 1: Produce graduates who can function effectively as electrical engineers for the
national and provincial government and non-government employers that deal
with manufacturing and production systems, communications electronics,
telecommunications and computing systems.

Outcome 1a: ability to complete a comprehensive design problem in one of the application
areas incorporating the use of design standards and realistic constrains that
include most of the following considerations: economic, environmental,
sustainability, manufacturability, ethical, health and safety, social and political.

Indicators: employment record, design competition

Direct Tool: Simulation, Oral Examination
Indirect Tool: Portfolio, External Examination

Objective 2:  Produce graduates, who will function individually and in teams, both
professionally and socially, practice ethical conduct in their responsibilities,
and communicate effectively.

Outcome 2b: Graduates will demonstrate the professional responsibilities expected in
manufacturing in assignments in which social conflicts exist.

Direct Tool: Locally Develop Examination, Simulation

Indirect Tool: Performance Appraisal
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Exercise # 5 Typical Provincial University Exercise

Step One: Program Educational Objectives

1. Have graduates who will be applying knowledge, skills and problem solving ability in
serving continual industrial development of the province and government.

2. Have engineers with a capability to conduct basic and applied research to improve the
socioeconomic status of the country.

3. Have engineers with a strong belief in professionalism and ethics in live with the

institutional foundation principles.

4. To instill the desire to keep abreast in a rapidly changing world.

Step Two: Program Qutcomes

1. An ability to apply knowledge of math, science, engineering to analyze and solve
complex problems.
An ability to work individual and in team.

An ability to use current IT tool appropriate for engineer practice

Matrix of relation of program outcomes and program education objectives

program program education objectives
outcomes
1 2 3 4
a X X
b X X
c X X
d X
€ X X
f X
g X X
h X
j X
k X
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Table of plan of Program of Education Objectives

Program Measurable | Assessment Tools Frequency
Education Variables
Objectives
Employment status | Survey (Alumni, |2 years
P.E. License Employer)
1 Survey, FE. exam | 2 years
# of promotion result
Survey 2 years
Focus Group Adhoc
# of Patents
# of Research
2 Articles Computer Data 2 years
# of Conference Base
Presentations
Focus Group Adhoc
Table of plan of Program Outcomes
Program Measurable Assessment Tools Frequency
Outcomes Variables
Mark for Capstone Archival Records (course | Annually
Project file), Portfolios one cycle 4yrs
1-¢
Mark for Design Archival Records (course
Components of the file), Portfolios
final Project
Mark in Design Archival Records (course
Course (Machine, | file), Portfolios
Creative Decisions
and Design )
Design Competition | EXit and Interviews, Every year
Survey
Mark in Engineering | Archival Record, course | yearly
Ethic course file
3-f
Utilization of Exit and Interviews,
Engineering Codes Employer Survey
and Standards
Violation of Archival Record, Exit
University Code of Survey
Ethic
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Mk 2.3 MLKEM
B|EANAE SBLHHE RARKER RAAHHK

—~BEHHE

##7N ¥ Bk 6 85 30 4 Orchard Hotel B4TB% X - sbk &b
#ihosk K% X # > Professor Wang Chien Ming (Chairman of Workshop
Organizing Committee) » $14% & Professor Shih Choon Fong 4% 3% #ki% 3 »
KEErdy £ B ABET M B+ Mr. Fred Emshousen (Director, International Act
ivies)# ABET #— ¥ % f /) * tA & Ms. Maryanne Weiss (Director, Education
and Information Services)¥ ABET EC2000 &4 3% 3% % B|(Accreditation Criteria)
—HEA -

A12A 108K 11 B REARSABMENE HATRG KRGS
Bt % F ho {8k 3T Program objectives, outcomes, assessment $2 evaluation
methods ¥ > H 4> AB—LFRTFERERM ARRERTARRES
B AR b ABET 35 ¥ & (facilitators)i® & B A3 XA RMER R
THEAGTABMTABEH KA - AT 4 Ao b=k workshop #9345 &
ZREHEM—RE -

—THRER

Bl # b2k workshop &) B & » Ms. Maryanne Weiss 35 H R € 2 ¢y R @t
& AB#M ABET EC2000 33 A] ¥4 program objectives #& program
outcomes * #b4% %35 & iE R F 5§ ARF © AL program objectives £ 7
WALL BEBAFEF)NAMBERRE R A » M program outcomes
RIREALE AL B XFRZRAAMES - R EC2000 g9 R - H18
VHAERREITH B T4 objectives . outcomes * BABER M KED|4) B
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2 ABET 8¢ 258 E ¥ program R FE LR MIRLH B
Ak ZR AN By -

#} 7 program objectives $ outcomes v 4] #% 3¥ & (Assessment)’ Dr. Gloria

Rogers(Rose-Hulman Institute, USA)42 4t T 12 6 R R &4 3F4& ik ¢

» Written Surveys and questionnaires

+ Exit and other interviews

» Commercial, norm-referenced, standardized exams

+ Locally developed exams

« Archival records

+ Focus groups

+ Portfolios

+ Simulations

« Performance appraisals

+ External examiner

» Oral exams

» Behavioral observations

REFEREMBBERABNXT 5 AR — A A % (direct
method) ; % — & R4 ¥ sk (indirect method) - R EH 48R > AR FEET
B E L £ T 5 RAS %R outcomes H objectivese Hiim EX X —FE
BWAF ik ARWRPLHAROERER  RREF LRI R
AT RRE o ploHBARTHH(nterview) r MM EFE R F £ 4
HEAECTRGE “R” O BARRARRKE  SHROWREH LR
BYE  BREAEBAERLGHETRK -
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Dr. Rogers 45 i & —#& 7 A 47 A A B SR %] > B sb ¥4 — 38 objective
2, outcome EATIF/EEF > RIFEA $4EH 7k X XEM (triangulation) LA1E
RETEAER - A —FT 0 B RESFUEH LA AHREETH
MEBRCRHE - HANERIF RFEEARAHFTERKETH -
1% 3T #F outcome criteria #)(a) to (k)R RAARBU—EEMHEL &
# % {E M matrix mapping #) ¥ A& # program curriculum $ program
outcomes’ B R A & —RE T #H % F AR & F & outcome criteria(a) to (k)
BRA M 0 4o 3R RAZ P B A B 3 8k criteria

MA12A 108821 Asamy  EXsmeinasts OmRE
RPKEIBK (BRX) §B HHBRER)  EHF R (RRRWLER) R
XFEH#% (AR KRE) RE &M A4 B Professor Marceio Ang ( #7 4w
# K% ) » Professor Hee-Won Lee (Seoul National University of Technology) »
Professor A-Hamid M.Marafi (University of Qatar) > 4 B ##13% ( FH## X
# ) » Professor Nutim nii-Nasiri(international Islamic University of Malaysia) »
MBAR S RRE-RABANRARHER > RBFH&S - N 12 A 10
B HAAVLAHREAARE G —BEHFR L E 4% 0 R4 ABET EC2000
15 & objectives, outcomes 4L RFBAKEZ R * URR H P F ik - (5
B RMLAHA —KHARBEHT ZEHN » 8£F program objectives
outcomes A R 3FfE3HE -

¥Ry EARABRAEEHCHTERLT !
1. ABETEC2000 TR # FREBANRIEHK TR EAB AT ETEE
RBBE > REKFTRLEAORBERRS -
2. Program objectives $1 outcomes 4Bk &8 program #a B &9 &% B
(constituencies) * L2 %6~ 24 - Rk - RA-ETEAREANRAEE
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REIT RTZRDBEASAH LA RERA -

3. Program objectives 2 outcomes #F & A3t 15 3 ¥ MIFHRE H ik SH TR
BHABRFCANRALBR  TARARBABRY > TABEHR
AT BRMAELEFEN > bW R —BRB R RGEY - FoE
#5 % B Mr. Jack Rutherford(Boeing /> &) )£ ¥ X 8951 § B2 Ry R EEE
BERBRHEEMN  URBEABET B EARTRUAZEHF X »
H¥ 8 % 75 i& 8] Program objectives ©

ERAENY . x ]

BR-REFAHBREEHA =R > R0 B Y ABET TEKF
REWGHER » i THIFFEHERRIREBER AR LIPS RBAR
¥ BMRHHE e  ARERERTZHA R BRM program 48 W& B
(constituencies) £ 5 * MAEF e E LM B RIT B EHERE - BT LS
o ¥EARBANHARBEARFRARIEXFTRENR YL T *

1. A RARLIEHFiREas » Washing Accord 5 i 844 BRI EKT
1038 % A B 3% substantial equivalence — ¥ ' FF R RABIB/HFTHR
BRI EFHIT 0 AR B Washington Accord € R B 46 F s ik - X7
REFR  RAATEXTRERNELUAEIIRARE  AFRBR
Ha e

2. WREHRELAERARAES - Mok - BRESEBROIHER
WEBL  BRLAHFLERBHIETHIMME  ERBEVRYE
BURRBARBE  REXAVERRIUABET R A : - Bt >
REFEXRASZIRAK{TRE  RFHATEMKNRE > REVAN
FERSARELAM— AT BERALTHRMG 5 TRKBESE
FOER  BPEFRANSEEREFERALAEI AR ERAA
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ToARERIEERE 0 BHEE-

. MABITRBEMAIREHAZERABER (Criteria) » 5 BHKH
ABETEC2000 ¥ XFBATEMALEARENELEL L2 eRE LS
BAMAETEAER  BAEAQXERBRYIFREIEMOMATRE
HEALERER -

4. LRGAAEEGHHBHF  HRNREABHERRBATEARTHE R
BHERABDLE  RREWHROHIFELHEREL T !

(1) &g 232 F 8 42 (Program Education Objectives) & &-# B # £ B 4%
BITE » FARFFH KR - F 5 &L 4E i ik (achievable) B 4t F A3k &
(measurable) - # 4t > EEBM BRI EZ LML F B RAH LR
FEATIRE ~ BT -

(QABETHER " AR, R "HHek, 94k Bt ARERY
—RBTAAMRS  ATHEFROMITRE - P RH.. FHaH
i EREXEFERERBERT AKX °

Q) AT ERRTEL "HEERRTEAR? FERKAGMERR
BEFATREABEAETE Bib EniEramniit SB8EHE
UERPAAEETABTEHUERIHM -

@) BHEFRBERARZERBGEMAEFENT EXRMNGAFELLAF
REEWRRAES — a8 A G KK AT -

RS
TARMUFTHERIB A£G RHZ  F oMY ABET TE£#
FREZR > LEYARPLEHE BRBAFLERASLTOEEL -

EXRBRHAFAMNATF 26 AL ERHERK - BHTARSHR
IRRAHFUHBEMZESZERL  RARAT HFHRABFLE X
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HREO+AMEBOIRERLRETE - RTESERFAN T —
+4 > BREABTRRRAGBIRTEKRT -
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Miék 2.4 THEY
X BIERAEASLTHA E5%HG
BE BAXERAEALTTF A WS EHK

Returning Report - E.E.

Reporter: Huang Chien-Sheng, Assistant Prof., Department of Electronic Engineering,
National Yunlin University of Science & Technology

Conference: 2™ ABET International Faculty Workshop for Continuous Program
Improvement
Time: 9-11 December 2003
Place: Orchard Hotel & National University of Singapore, Singapore
Schedule:
Tuesday, December 9, 2003
5:00 pm - 6:30 pm Registration
6:30 pm — 8:30 pm Opening Speech: What is ABET
Presentation: Introduction to Continuous Program Improvement

Wednesday, December 10, 2003
9:00 am — 10:20 am  Presentation: Introduction to Workshop Format
Objectives Exercise — Small Groups
10:30 am — 11:30 am  Outcomes Exercise — Small Groups
11:30 am - 12:15 pm  Reports and Discussion — Large Group
12:15pm - 1:00 pm  Presentation: Part I — Introduction to Assessment Methods
Assessment Discussion — Divided Groups
2:30 pm - 3:00 pm Assessment Methods Exercise — Small Groups
3:00 pm — 4:00 pm Assessment/Evaluation Plan for Program Objectives — Small Groups
4:10 pm — 5:00 pm Assessment/Evaluation Plan for Program Outcomes — Small Groups
5:00 pm — 5:55 pm Reports & Discussion — Large Group
Presentation: Part II — Validity of Methods & Lesson Learned
5:55 pm - 6:00 pm Assignments for tomorrow

Thursday, December 11, 2003

9:00 am—10:30 am  Step One of Group Exercise: Writing objectives and
assessment/evaluation methods for assigned program — Small Groups

10:45 am - 12:30 pm  Step Two of Group Exercise: Writing outcomes and
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assessment/evaluation methods for assigned program — Small Groups

12:30 pm - 1:00 pm  Points of Learning from the workshop — Small Groups

2:30 pm —4:15 pm Reports of each small group & Discussion — Large Group

4:15 pm — 4:45 pm Presentation from industry quality expert
4:45 pm - 5:00 pm Feedback and End of Workshop

What Was Learned?

The purpose of this workshop is to provide many exercises aimed at the criteria for

accrediting engineering programs approved by the ABET. The goal of ABET is to promote

Continuous Quality Improvement in Applied and Computing Sciences, Engineering and

Technology Education through faculty guidance and initiative. The characteristics of

Continuous Quality Improvement are:

L
2.
3.

A systematic pursuit of excellence
Satisfaction of the needs of constituencies
In a dynamic and competitive environment

The definition of the following terms is learned:

1.
2.

The Educational Mission of the Institute

Program Educational Objectives — statements that describe the expected
accomplishments of graduates during the first few years after graduation.
. Program Outcomes — statements that describe what students are expected to know and

are able to do by the time of graduation. These related to the skills, knowledge and
behaviors that students acquire in their matriculation through the program.

. Assessment — one or more processes that identify, collect use and prepare data that can

be used to evaluate achievement of program outcomes, educational objectives or for
program improvement.

. Evaluation — one or more processes for interpretation of the data and evidence

accumulated through assessment practices that a) determine the extent to which
program outcomes or educational objectives are being achieved; or b) result in
decisions and actions taken to improve the program (e.g. curriculum or methodology)

The bottom line philosophy for the transformation in education is:

1.

Quality improvement comes from within institution.

2. Continuous improvement requires integration of defined objectives, performance

metrics, and regular assessment.

3. Continuous improvement is cyclical — Assessment of performance is the baseline for
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future assessment.

4. It is essential to synchronize educational objectives, mission of college and needs of
constituencies to achieve continuous quality improvement (Fig.1).

5. The role of ABET accreditation is to provide periodic external assessment in support of

the continuous quality improvement program of the institution.

Figure 1. Assessment for Continuous Improvement

Any College Vision &
Mission ABET Criteria

Learning Objectives,
Outcomes,
Performance Criteria

Constituents

.
.
v
.

Feedback for
Continuous
Improvement

Key terms to the assigned program:
1. Picking constituencies — to consider what influence selection of constituencies have on
educational objectives.
2. Objectives — number of statements should be limited.
3. Outcomes — should be stated such that a student can demonstrate before graduation and
be supportive of one of more educational objectives, according to the minimum a-k

requirements of criteria 3 of ABET.
4. Assessment — coordination between program assessment and institutional assessment is

desirable, should be accompanied with evidence of data reduction, analysis and
recommended actions, and use text to strengthen report, not depending totally on

tabular or statistical data.

Summary

1. Lots of work, so must be sufficient and efficient.

2. Systematic method

3. Requires team work for faculty and requiring a team leader

4. Must make case for your circumstance
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5. Understanding of terminology
6. Word choice is important
Must be on going to be successful
8. College nceds to play a coordination and supportive role

9. Mcasurable /realistic & specific/concise/challenging but achievable
Future work

There’s been a team in the faculty of Electronic Engineering, National Yunlin University of
Science & Technology, promoting the activity of accreditation for ABET. The methodology
learned in this workshop will be transferred to the team. A website is also under

construction by the team on the benefits of the whole faculty in the university.
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Kidk 2.5 KA
BRE - ATAERRLESA ¥4

—\*ﬂt
IEHAFIFEILAREY—BHELFR X XAE ARG R LA
HBARETATMME  MRARRBEAAMALKTHY—RAELER -
RERPER —RAHHNBE  BHAEN TREZXERLHRY > Bdit
ER/MNFURBMBRLOPTFRGEERRE  BREL—BELHE
ZLORARBFACMERRE PR A NIHTRENGRE > 65
BESCATEARENEINLRNGBABL  —FAARLZERTAEH -
REFFRERBL LEBHFTIFEMEGRIATHE  AARENEZR
BRiL DFE—+ LI LHKMFRR - RFARTRIBANRERA
HEARTHA ABET XREBERANE  RT St € 0 LAMH
L£RARSEAEETH  BBRTHAVARR TR REARAEZ oM $
MPPARARETUATES ABET BRAELSR B E/Hh > BHBETLRA
Z B RFERE  c BMMETLEIHGBEF  TRERALZTEH THR
BREYTROEHIGMA EHETH > GTHNLHE AT LER
THAHAANIEHFTRERR T2 EZSEL KM -

=SE .2 g I K

2003 % % —F ABET INTERNATIONAL FACULTY WORKSHOP FOR
- CONTINUOUS PROGRAM IMPROVEMENT 44 £ #7 3% B & X #(NUS)
B R I12A982 11l B—HABEZR - FABEAARTEREHBR
R FEARETER - TR R -MEARARSCFTHEEN12A98 LF
— ) i B AT AL AT A3 o
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B—X12/9:

EEATEHBREERTHFARERE » 18 AK%k Workshop ¢4 %
B d NUS &%k Dr. S. C. Fong # M5 Es#h LA EERITHES
“Introduction to Continuous Program Improvement” - Z & i€ & B &
Orchard Hotel %4k > &£ 2 % — R&H47£ -

B—_X12/10:
FoBRRBARXTRAATRABMG - T ARRRFTEH

#HE o LWAMEA Team &4 X R #A4T Workshop « REIRNZ AT £ & KIKE
ER-EHFTR, AREFGLPETEETELLST R SARHHET > XK
RBELBHEEAL - %18 Workshop h#r S )i $ptars > AW &
BARGISRATERTHAAR GNP OB  HREGHERE - ¥ 8
F R #4975 8B & 4 43¢ 3% Objective Exercise #v Outcomes Exercise * X & &
MR RREEE S, FMm o “Objective” #Fv “Outcome” 4 %= ABET
AR i Criterion P &) —BAF AR E » LAAE “RREHREL" &
BB A g AP UL E 64| F4 T Objective v Outcomes % §
HER - AMOMEN  DREAMERAAHNE - RaRRHERT
R ¥F &3 Program Objectives B E A FH|45 &, :

Measurable,

Clear and Concise,

Related to Program Missions,

Uniqueness of Program,

Address Issue of Broad Range,

Realistic, Achievable.
Program Outcomes B & B % FF45% :

Measurable,
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Clear and Concise,
Link to Program Objectives,
Meet the Requirement of EC2000 Outcome Criteria,

Uniqueness of Program.

HETRAFTHFNFEL ‘Assessment’ $48 42 - ## ABET Aricstey 12
37 Assessment Tools & 5t A large group #% presentation, R4 & 4 @7%
#)’ Assessment / Evaluation Plan for Program Objectives / Outcomes®, ¥ & B
&) e 1k B & £ 50 & Assessment &9 F & > Assessment f£ 818 Accreditation ¥
iR A eFERM > BT LAT/ 884 Objective ~ Outcomes fij#h48 &
M- REWMBBERATRT A4S Ry workshop /F4assie R » oiER &
FHERR AR LA RN RS ReEER B EBHE Safari Lodge
A& -

2=8,12/11

SR EERERL 15 54869051 Assignment Review » TR X
RITR A EHR > SR RBIE TS LR LT/ Y Program Objectives,
BA R 4o {7 B 38 3% A, Objective #9 Assessment/Evaluation $u8 o [EJ4k &5 5%
42 Program Outcome b 4. & & —if ° 4% 4 Ff program &9 R R 412 — 5%
#Hy 7% ik o T 4 Large Group Discussion ¥R & aeh4R4 - B R34
HRETTHARTREREA COHOHBBTAERALR > TRRAAES
TH-HTARANFCRBELE  ALANBEARNAME REERYE
7| i — 43" Lessons Learned”#) list (A R H# S T R £ ¢

Lessons Learned :

* Accreditation consists of lots of hard work, so these work must be
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efficient, not to be wasted.

* Demands systematic method.

* Require team work for faculty, require a team leader.

* Must make case for our own circumstance and condition.
* Understanding of terminology.

* The choosing and the parsing of words is important.

* Assessment must be on going, continuous, to be successful.

* Colleges need to play a coordinating role.

RGBT iE# feedback, & % 7 = B &) Workshop 41748 » BHE KR -

Z RS/ RHE

ARBRAAHEER AR THET RER oW - #1 TEBEL”
BRABHEBENPAREE T ERANER - RMNT A ATERRAH
FARERACANRLBY)  —ERBIAAALAHNEFHRAAIE
BREFE TR —ERB AFORARNTERIEGTELFE U
BAREXNIFET Bfo R » RiEP RGN FEHBY -

BARTRLGHEHBFYERLLEFEARBATZ  XRA
THRBIRREDFL - BRE) > FRA-BHAEGH A EENR
BT RAIMERE HIPE - REEE - SHEARBBESEE I TS H
BiE R TREREAFAHLSEERE - FEHBHER > LHET R
Ao EHRM—HINELBERRSTHRELANERBRAT  2E 4
A a4  MAXNRE  LXRBAAHE "RREG” 8L -

ATRIFEARSA T L —2BENER  HEEMELE F8E -
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2 AR AR R AR L R S ATRROR 0 BB s A8 B A R
o BERA AR ERRTA - AES— 7GRN - SMEF ML
#7716 XLt Aol & WA R F > #7 “Objective” #o  Outcome” & % &
BREAK —KHRE  fTHE BERTEBH BEE— S5/ -
Rt @R M1+ A ARTITaM0E R d RAR » 4 ke
HRBTRARIS cycle, BF AR SH AWM BHAREE > Feg
MR A BRBITEL A AR KREY - BARSGILS &
MR T Sty — 7% -

BEEAARAHELLT AR

#in kA %# 84, (Program Objectives)

RIRFE > REACTAAHRE - 2K 27 WBWM > R PHA
KB ASEIRE  CESBRAEZRHERRAY AR —HBEBEITR
BRE Hea—REGEREAREAER T 2 REHE - 24
MENITRAARRE, ARG ETREFATEGME - 3 —40E0 2
BRANEBRRRTHAE REPERLARBAFTHRABECHCESE
HIRERE  LUH SN RN —BERREFEE R&ELL2E
B - EHOBMETRERFRROSNE  T2US TR Thonk =
REBTEBEGKKBEOBE A LEER —RDYRAM S 5k

&

# 8% 8§ & X ( Learning Outcomes ) £ i £ ¥ % (Strategies and Actions)
BoFAAR  BXALRIFIRARARGREEAHTRENET

5o 238 HERBRT o “@BBRT > AREFLGIPERLR

L# M Outcome-based YIRS R®H » L O HGARE P KB BITIFER
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HE--EZASCEAREFTHPER  FEABHNERBEEFTH - LR

B RIPEM LM (Draft of Self-Study Report)

UABIEBEH K 24 ABET EC-2000 24 % E B RiFER LD
foo REFERAHEH > BITERPERLEETIHBE > ARAFS ABET
EC-2000 #.#2 & RIFERE - 3 R RGIEST A A AHTET A RHE
$PRERWZEREY -

#4784 R E (Surveys) Foi##4&( Evaluation )

FHAAREFRBENAL TRENIADE  BRAUEREK
FHEARBRZVE - FERTONHAEF R ERRMERLAAESN £
REFHETRET LA

e-portfolio A #Z IPEfok 31

E-portfolio 2X Y @RARRKRRABLLBAZLERRPERAHBAR
e PHABLESBHREPEA A RNAREMHEE > ARRESIA £
MBS RA SR Y - AFPELLFERAEREAER > RE
FECAREANRMARREBALELRE 10% - b7 B$ 4 & portfolio #5#R
A LA EHARY “PHREHE RIRMeRALETEELY
Witfoist  FIEERELACHENTANGSREARETHEER
B Ao - e-portfolio M AN LB A R TR FAAZEERR R
REMEE - B HEASE  PUEMCHVEME  AEBELR
KRB BEEEHGIRET - WK ELEIPER  ANVART EAHRE
HEmB R EL  HYEALBEIREAAT  ERELARKR B
RKIE P ERRGHRE - BN ERRIRBEESE  STHAA
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ERE Y e-leaming F & Fo web N @R —F KR » 1L R H e-portfolio
ZMTEENRE -  FABERSCERTAT CREAMRESAHEE %
BHmEREEAE  ERES U P EEEAMS - ATEHRALAS
HOBALFRETHREBE LR 8178 R portfolio 4 sitsh
N8 Flef b & 49 e-portfolio WRHEEMBE > RMATRFI KRG T TR
R -
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Wi ik 2.6 4t %
BRE: ETALIER RTFRE

— -~ $ iR

2nd ABET International Faculty Workshop for Continuous Program
Improvement 3+ — A f~-+— BB i KB RIT - AR BN LHGH
g ERALFE BT OARI0SLREAREG A 1l £ 5
EHORSH - BERERE BMAGHHNIER T RBEMREHENE
Ao

ARHBAEZ B outcomes HEAHFRAERSEAN MBI
(small group) 3+% K45 ° B2 M(large group)iR & R 3T eh H A, X 47 o
o asm TS & 4T T B AR outcomes #t T 5k 38 3% & (assessment)
Fik FREGRREHREHITAN - HEBREHRED > AAUS LR
& 1% ABET $ X295 X ' WwRF & BEHTEHRFTRABEHESR
HEZAMBESRERM -

=N AT

1+ ABET £ 37 1932 4 B A7 T A A2if 2500 81 #42 5 ABET 4 428
HORKEE  HNAERIBATRA  ABREFLERZIVE -

2~ ABET # ¥ ##¢ ¥ 1 £ (Engineering) £ # (Technology) - & & (computing)
$#/8 R #+ % (Applied Engineering)vg RARRMH B ¥4 ERAK S L TR
HEX A EFRETHFHRARKNES - B0 BRBETBHF
XM EMMPIE - TR T AT ABET EC 2000 &9 E A - i Mk b B A
BITHRTRAEIH REARIEHT AR A EFRE - ABETEC
2000 By T+—RAIREREELALARBORS > Flilld T
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MBEHRAHE - A2RIBLENEHMIES (An ability to
apply knowledge of mathematics, science, and engineering
appropriate to the discipline.)

Q=3 ~ BATKER > LB - 2F L BB S (An ability to
design and conduct experiments, analyze and interpret data.)

Gt A4~ A REZ WHRFE RS (An ability to design
a system, component, or process to meet desired needs.)

4% M P T46 4% 5 (An ability to function on
multi-disciplinary teams.)

G4~ RE LA T RPN (An ability to identify,
formulate, and solve engineering problems.)

6) ¥ & ¥ sk H4E4 ¥4 (An understanding of professional and
ethical responsibility.)

(MNAKEEBEESH (An ability to communicate effectively.)

ORPUBFREANTRIBBAF REL TR G H %R (The
broad education necessary to understand the impact of engineering
solutions in a societal context.)

O THRLELEHLE > BERABEKSEEMESN (A recognition
of the need for, and an ability to engage in, life-long learning. )

(10)# B4 # A 4 403 (A knowledge of contemporary issues.)

(M EXHTLHEST2BHPRARTENES (An ability to
use techniques, skills and modern engineering tools necessary for
engineering practice.)

3+ ABET ¥R AR FRAH T BRR L4 outcomes FELH S » L&b
R HRERHPFEAEHFRPAERAE - AABEEHTEAF -
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Institutional Mission
Educational
Objectives  fy 1

+
Assess
EvaRiate" /"

Program Outcomes Measurable
Performance

Criteria

o*
.
.
—_—_— e — — —_— - .
.
.
o
.
3

Assessment:
Collection & Analysis
of Evidence & Data

Evaluation:
Interpretation of
Evidence & Data

Assessment for Continuous Improvement

4~ BRIEFAASREZE ¥ A outcomes FiETIHA LT 44 ¢
(1) Written surveys and questionnaires
(2)Exit and other interviews
(3) Commercial, norm-referenced, standardized examinations
(4)Locally developed examinations
(5) Archival records
(6)Focus groups
(7)Portfolios
(8)Simulations
(9) Performance appraisals
(10)External examiner
(11)Oral examinations

(12)Behavioral observations

5~ R#E ABET ¢9#% L2 IR MHEALEREALERERELLR
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ARFAMICEF R Z oW flio A RILE - BHRICE - HELS
AR~ LR R AR E - F9 > HRRFRIRZFENESE
P REARRBA AEFH -RAE - APE 2% A1t
FRETRZ  SEEAE  BRHERES > BFRGH ARTRAHE
BHERTREG THIFRENZE—HB A6 RARBNEHER
wE -

Classroom Assessment

Context:
Subject matter
Faculty member
Pedagogy
Student
Facility

Concegts

Physical processes

Thermodynamic
Topics Energy storage methods
. / / First law calculation
Terminology
Internal energy”” —# Pressure-volume
Thermochemistry Work _ Phase changes
Subject Heat * Heat capacity

Enthalpy ——__ :
. Definition
Calorlmetry\\“ Processes

e

Assessment Focus:

Evaluate individual student
performance (grades)

Evaluate teaching/learning

Heating Curve
Adiabatic
Bomb

rrmmmmcccccccccccccca oo --—

Timeline 1 semester
I % RAERTER

L IBEFTRBEMLERBALAZEY  BRNERERRZIIRERS
HEARKEEBMHE URZFIEERWHRFTLE  BRILEELERFS -

2. AR EREF G ¥ ERFLIMSAMEEZERAERS Bk
RFA—ERTREE RS RAMGAT THRE  SRBEHFR
EHEBRREZEHE -
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3. ERARMRBEN @ RELLR - AREHNERZEH » gy
RAINBRREREHEORERRENE -

4 AMIBRBRHRAELMRA  TLERSNRARLH - LS
BB ABEZIBE > TELS£2B4E > outcomes Z MY » URIFHK
REFRORAE HEWRLBEBETASUBAFTRER - 5
S BREEBHMEBRZIASXE  FAAARANRME R EXAE
ARALETHRAHETY AR ERFNER B I THRANEZL
HMATR EARAFLRE - RERU2 T E ) BB LRR -
HARARAE ARATHRE -
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Mek2.7T TXZEZEN
BE FRASIXIEA HhAamis

— -~ $heeBeis

AREHBF Workshop L% » T B B ah AR E S A B H# ABET
RELTRFTLMREEERTORTER LR AP F ko B —
REHHNFRAAARE  FoRAFZRBA—AFINEERERR &
ERTHFEEEDTETHUSBRSL - 2RIKBEFEBT B
ARAHNZSFRBRE  TRREME A KGR T R - AR E
#35% B Dale Elifrits 2 —48 A £ » #4THKBHH o

= RECHE
HH AR workshop Z ENHFT B - &R -~ #4204k $NEZ R

KRB (HlloMM T - LRE) MEBZRARDIRE > BT

BHREREE  ERARARFEEABROEMLEE -

L. 7% Objective, Outcome, assessment, tools % & F £ X K E — F ok
RoAskey i -

2. #7 L3 2 3945 %) & Objective $2 Outcome Z R MR ERE A4 -

3. 7 Assessment F ik A4 W -

4. MR EE ABET REMRBT R LERERY  TERARENRS)
mEG-

SHRIE-—EIBHFTERORTER—#  HIAFFABRERM £
RTRARE  ABERGABETHER— % BERTER  BHEA
MAGEEH  LEBRERMERIAEGAL -

6. HMNWMAXBRBLE R — 3 > FRFHHEA -

THARBEEFGREEF — P ehas o
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S HMRAHMTEANE RS FE—REFTEBBFHERN -

AR %

L. ABETHRERZFAIMHERERATRARFE BHTHOR
ENETRNERALHTERMG—FEH > EHNAN S RBH
workshop °
2HNEHMABET RA LR EA R —FAFURAP UL RBERREKT
B TR AL AME -

B BETHLBRAE

LASRBEEAREHR & 2 BARARBAHTECLIRAARE N ARA
B -

2. = AREY R FH  ABET i+ =& ~ SRR B —4r o

3. ABET & —fy o

4. e HEER— -
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Mék3 - BARLE
Fék3]l BIARTERDBEARER BARS

Second ABET International Faculty Workshop for Continuous Program
Improvement # 2003 # 12 A 9~11 B - & Singapore National University #

T HALBREER-BERAS N RAF=Z+ 5 REOQEAER
B-BfHe HFEHN BHF - URATEIBHFTEEELER -

i %052

—~ 2003 £ 12 A 09 B 09 &% 10 %4 » & &4 0558 T £ 41 CI-669 3
BATAE R Aodk » 3B 13 05 40 R EM AR T MG - ERNEA
14 8% 50 4 TF 4% Orchard Hotel -

=~ 2003 %12 B 09 B 15~17 8% » &7 4% Nanyang National University of
Technology %% Department of Mechanical and Production
Engineering * B#k B B H4 -

=~ 2003 # 12 A 09 B 18~22 8% 4% Orchard Hotel i & 4 Workshop # F
FAARE -

™ ~ 2003 5 12 A 10~ 11 8 » #74% National University of Singapore % i 4
Workshop i &3k R EE) -

%~ 2003 %12 B 10 B 15~17 8F » B3R B 4% 3 &k AT 4% Singapore Science

Center #f 4 3% ¥ . Director » #4783 R £ -

2003 412 A 12 B 08 8% 10 %~ » & #7 vk 4% T #3588 F £ 41 CI-662

BEMATAE S - N8 120540 pERE [N BRY -

N
”
’

A Workshop # Singapore National University T2 RN T - €
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o U A 2UNR/RT LR
12 A 10 B % % & Professor Gloria Rogers (Rose-Human Institute of
Technology) 1 48 & #& Assessment methods - # ¥ 4% #4131 % Educational

objectives ~ Program outcomes -~ Assessment -~ and Evaluation plan % ] %8 -

3t 24§ #% & National Institute of Technology 2% 4] -

12 A 11 8 X % — & # & Typical Provincial University &%) * & &5 @
313 Educational objective ~ Program outcomes ~ and Assessment methods *
# ¥ & Facilitators & Moderator #4748 4 > & o Industrial quality expert 3%
'5:% °

R}

— ~ & Workshop 44 &, > & € AT #) Pre-reading - #| 4 ¥ & Small group
discussion, Large group discussion, and Large group: reports and
discussions > (81§ TARARBHF Pt RMrz 24 -

%% Small group discussion ¢4 B E R B4 > LAUK XS B
EENEAIHERRZI AN RARLART RN EF -

» & Workshop & Criterion 2 and Criterion 3 A &% » 4T X EF A B
EYGRAFI SR -

W~ ABET @@ e 1@ AARGK)RITH) AR RBIEHT

BIRRIERARITREY -

I

i

R FR

—~ A B4 %40 ABET Workshop A A% » Bl A8 M BRI %% B
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I

n

HE AL ERFHLERE  HAARNBESE  -BREAN - Rt
BREEAR  ZHREHET HAF RTEIE2HFTEEHNLLA
RRTRKIE > RARRANEHaD25E -

HHEEAHET HFH - AFPEIEHRFTEEA 6B - 384% 38
% A& ABET Workshop 2 B ™ Facilitator # 7 A B + 3t 8 & B g8
$afL ey Workshop > AERABEEG T A AR NS T LK H 6§0E
% -

& ABET Workshop A7t it ) & #ALIREHE » Tho@EEa > m

BEREME  LAERBIHETEWHE(EE)  HHFEZA -
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Mk 3.2 S MR BB ARREHE BARS

FoERABIRBREZEGRARHEAREN_O0=F+=A A~
=B Mk RST (RITRAWAMBRIT » B A SARS ¢h4 HE 9 2] +
ZA ) TR — N4 42 3 do sk 69 Orchard Hotel » 33 % A 38 ) & 45 47
LEOIBBIRAE D EHE XA —ARRRAKAE o F — 458 AL R Lo
#% K% (National University of Singapore) T #kr#47 > BL KA A T 454
HIRE - BB IR 0 AT T — Sk O - #7380 Mok AR S M AT
MBARERR S ERSARMBRGRT > e SAERCHERES -
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“\ 48 .
'U{éj—"‘ .

FENERR AR I B REH T L e TRTH

E-R4mefm BEA (RRRE) AGRL  AFLEHE  2—F

(BB —BENM) £ ABW

Local/Overseas Institutions and Countries Number of Delegates
Professional Engineers Board 10
Nanyang Technological University 9
Singapore National University of Singapore 18
Institution of Engineers Singapore 1
Republic Polytechnic 1
Subtotal 5 39
Overseas Malaysia 5
Indonesia 2
Australia 3
Hong Kong 3
Korea 5
Qatar 6
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China 1
India 1
Taiwan 30
Turkey 4
United Arab Emirates 3
Bangladesh 2
Saudi Arabia 1
Lebanon 1
Subtotal 14 69
Grand Total 19 ’ 106

MR BENANT & LA DEHABATH FRR BERTER) -
# BT 63t ABET 9 AR RGP T/EAR) THRARRTRES =
TAEAHLE  RRAZEHFHEMNRGEZBIEGHRUSTRE -
ABET Team Members
Workshop Leader - Maryanne Weiss
Assessment Resource - Gloria Rogers
Facilitators - Rich Anderson
- Dave Holger
- Daina Briedis
- Gary Bubenzer
- Dale Elifrits
- Carl McHargue
- John Steadman
Staff - Fred Emshousen
Industry Quality Experts - A/P Tan Kay Chuan (Office of Quality Mgmt)
Mr Tay Guan Mong (Artemis Int'l Corp Pte Ltd)

YL A
ABET LREM TR SWABRFLHY  HHBEELEES
AR (LTHRORTRE -+ AR THE+H I EEEER
CHATRABTE RO PERRATHRTAoRH
B/ R RGBT ST AR BAK) -
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MEE—BREHE (RBHGET) > L —
SR ROEE R REREBAFLELATEN S KL B %S

ta B o

I

Ny
B 42 (Objective) —

ABET JE ¥ 3 #p A8 & & (outcome based) #93F & » & — @M
BEREXHFTER BRI ELERRTAIRMBIFAITHER LA
FEr i) —EFEF K - RABRLBITE)  AAAALETRELSL
REBAZERLEALEMEN » ABETHHEEREGRE BB LTITE > B4EL
BhofTEL  BRELEZETLEEF - LEABETHREAMNBRABRAWS
HEBEAXBE AMEEERLAREHNY  LEIKEFAELAREGRN
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EPERY -

TRBNBEEANER  WR-ALREHRRIELZECHER
FOBRRAL —HULRESILG  HNATEHNERAFE —BERER
EHRF FBEEHATHLREACTHHE > EXHTERRMaY
ERTURRSHAHT B RTFHERRE -
REFEEERMAFENEAECAEGES  FBLE—BSFESY
FRTHEMTLEAMNE  [MMEHRABERRFETAT  HABER
EHBE CHRARESHEL ALY RBCKAMNBDIORBEIAR
ABBEROERRAATRMEEIR— LB HFNRFEAMSRN T
HBITAE - BEOARSHBOLBETTUBHAERR - E—RAOAEALSL
B - BARFBA —LHEAHRGRRNTRETEES -

AR —
B2 %% (Constituency) —

B—FdmbX ABETREANRE  — T BELAHNER - ABET 2
RELPMLBEFRABOERBETEMATRAORT BRRBEHGE
KB ERMAAMEH—SHORZTE 4 Rk ER9RE -
BEEZRAAREAEAFASY  ERESERET  KRALEM: — 8
BIEALBLEAMOBEBL REEEBENEAMOTHRER A4
AREAEMEHEMERAE R EFEFTAARROMNAE - =« A
FRNMABEATNUOERE REHOBHTR -~ =+ ANHRE -
BERARRT BRI HME (RERBUTHN - BLAMEXE) - &1
REBBEZL QNN FER?BRERAAMENFA?RERMA
MR BEEREREG MBLEQIREGHEMEHALRR » K F4oid
FARAMS  EREMERRAEEREBAMBEHRFT B2 & ERIT
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SIFH —
& % (Outcome) —

HREFRABR HERALAHEXRFTERAARAAMERNTR RZ
Aot RRBEFRLT  RRAFHAEMG  FTBRARREQHFE
FHERHBRRA —AMEE > FEORFIALIEY 0 LRH WL ET
HET MATREHTOLE  ARELEHFGHER "WEA 4k
HEBHAE HRELEERTEEY ABETRH T+ —RHEFLA -
ERAGHFUE —R ALEBE_ROHTH  ATRAEERE &
B eBRLRESERNEREARS 8 THEBIHORS - RE
XEBAARTER ARG LEERFLRERAE - &£ TRMER
e, |

Well | g2 — B & (PRI HEHAFTL T, ORERFERAT
% BIF— & 448 ABET 89 EC2000 0 XK R #EFBREFEF KM &K
WEARARET -
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K33 PRAZETRUEARAARRFHAHR BARS

Lidrh ]

AR ABET T M I##{FHEF LTG0 8 9 EVWRERE
BT REHE B H TR KB RIS REZRENE - PTd AR
WERHNEA LT RER ORI ZRYL - UR TR F KL REL
@it § o Rk AF3t €% 3% %) Dr. Gloria Rogers # 47 — @ TF £ etk R H A
HMEES  -Dr.Rogers HA BRI E I DABRKEZHATIA - WBATHELR
Rose-Hulman Institute of Technology SI#& &' £ & Mt A FIXFLFR
4 Journal of Engineering Education » Assessment Update » 24 & the Assessment
and Accountability Journal ¥ ¥4 £ 83 F] - WA F R PREBRFA SLERR
FEFARBHM OB TRAR - ARY  AREARKMORENRAB
HEM RMN—F BERZERREL R THERN RIoW  FIFLE
EHEALEREAGEMHRERY - HELBIFRZEHART IR R
ABETEC 2000 49 # - RTFTRAFMAE RO FAARZH L *

ba 1ok Ed
I #Ete
A EMBR— IR RERF R RATE - FECUREAKFER

MR RBEM— T RAATHGRLERARE AR LS Y R4
RO MR B—FBEN KRG TREMEEIN TS VAR UA
REAMEEENE - L9 YELTRRGBEHH 5 ANRNKERN
B

MR RE/ERE)

- HEEAR L)
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« HBHEHGRBY T E)
c LRAARANHERREBAEBLASNELEETY)
s BA(EAFE > REdied £TFER URZELE)-

2. hFisReE
BORTAMEEG HEURBRXIb  Ea ML EHRZIT »
BEERRLELAFMBELOVELR  FRE-HNHE -

3. LR IREE A A IRE

S LT G AR R A AT SRR 2 R 0 B AR o AT R
REAFHZER  SMETRRELM - K55 - FAHRLE - R RER -
CIT R4 A OB R — BB A - R SIS ETHF @A AIH

- HRE

- B R R4

- PEHBAERE

- HR R RR
- MO E
(% §

ABBE

AP ERREREN LAY AR FEERZIR R AW TH
ENTHEREFSD - ARERRT HEARALRZER - HED
EREEETE  c AAARET  ARBRHMARAEALELF-RERA
#i3% FEROAUSABHER  RBEFTY - AE-REY >
HEAFTREGHRMAMEALXUARELEBRNES - AAFERTR
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REMAHAE RAARBISAEFRAMARE AsEYANMY > L4
EHMETHIFET AU ARBABETAARRE MO T RO ETHSG
Kk e

B. Bl k4
ERBIET  HAESmAARIIPEORN  BTEEERTH40%
EHRE - HAMPEMT  HEREAGHM - R HAmMEE¥L
TOE-—ERFHEARGERTBA BE I AEA -

C. RIEMRAERLE

WhAiEL Y RERERNIREANAREBREFRORELER -
ARENERIBETAEEGRE - KA ERREMAELB TS
AAREZOUM > MRAAMIPEBCIELR I ERED O RBER -

D. #3788 /o) A 3%

EREFEE BRI TRERTTFREY -HFARKER S - KM
HRAREEY  RERBRARERALARY - H—AHGHBEET
BEF ZB-—BERRBEERLNES -

E. #&G&LE

ERBRARMER LMY - AREREE  HHRDBHNREZL
REE - RAMTEET  HFNSREERBRRREE B ERBKRY
ERCEAAFET REHENELARBKY - BARIIHE TARY
REFRBRBNAS - 2R A LA SRR LIRS 0ES > FREHRE
RRMHAFMTESRTFFELE EoRMLAREL TRE—LRAR
MOLZTRTHB  HELAFEHASEMBHIRRALERGARE
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fIAaM - FIEF » S hEREHG BB BHEGH G ZhofTotR
BOARBRERARE -

F. it &

REAHKXTURRR > 248 RREARAMHETR HEFTEHME
HE AT MABMBAMGRE - ARRMNEERE XS XL s
S0l BT A UBRIFENHETT - AFTIFENIERANPITLAN T
BRIFRIFENETY > BFLRFRABEHTT - A — (2 EB
R BFHENE > RROFHMRLSEBERERD -

ES & £ vl T

AR ELRABERBAUR R LG KT A FRLRT R
FE R £ B TREHF 4094 & Dr. Gloria Rogers #) B 2 ¥ 75 %) £
ABEEEEE

. BT AGERLEREAEHRS -

224 RRPERBIGEA BE - BHd PR RES -

3BRBIFEAAFENHES

Dr.Rogers # ¥ B XN EANF EART=Z 5 @ :
IBRBERFENLEAR > EHEXHABT AW FELR -
24 APkt o
ARRREEFEAREREPELENEMENE -

&E

ERMT RPBIUTHTLR
LR AUMBRE TR TRIARFEALLERRIFETH -
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2ERBEKRTEAFTER T REEOMMERNE -
3HREBEA R F AW /£ HBE N3] & ABET EC 2000 #4524
EE S I
SRERIEHFTHREFNLRHARTHR > RAEPRRFRLHEDr
Rogers R HAMB AT RAREAPEM KX 5T % ¢
L EFRRGFARR—48 -
2ARE—RASTAHNFERLEREINEARTY -
3.% A7 % R X(Pilot testing) ° H B 89 AR T ARA7 BT 093P & F ik H a3
LRERTLHH -
AFEEECA LR HFRR SR -
SEB-EFEFETFERENRIRR > AT B HRENBAK
e FRESRITERSENE > UBRIE—FTXNBE -
CREFRANFEFARBBREFORETE - REHLIH - PTHHH
ZHEKRBAF K -

WEFRTRELEBA FLARRPERSARBHROB LG AR
8 HREEBMNRENRABOER > B — I DEAZLIRESL
£ THEEN RN FFLEERETLERELZENIAEEHY -
i 3§ 418 4% 4% 2 1 & /4T 5 B Br & ABET EC 2000 #9 %2 4% -

BRG SR E A BRI R R S 0248 W e B T B R o AT
4 & T # ABET EC2000 RFEEB MK R R > FE G EM - ik B TIAT
PR EN % RRATERERARBRRTEH T oot > 24t
Fetegisil - B BAEFEHRBE T LRI BR I REHGFMAR
WHEAR - HBREESCHETRR T REREMILITE  FRERAKRY
IREFTHERMTSSE - LERRARIEGHTXATE -
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Kisk 3.4 FEXEHHMBERET XM BARS

2" ABET International Faculty Workshop for Continuous Program
Improvement # 4% va A 8% E SARS %% Mmit £ Dec 9, 2003~Dec 11,2003

AM kB RF TR RIT > WA E #d Local Organizing Committee
(Prof. C. M. Wang % A\ A)& ABET Team (Gloria Rogers ¥ + A) & & X €
REHRHRREHRA A LRRFBARTE LRNBZAREARL -
WEAERNEHREE

bt ABET R XM A 5 £ E8EB EARA LY ALRRAL &
EIHERBEIHBRERLABR - FAARHERE  KEFANERASE
REERE  HERFATU ERAULJUMELEFHES  BRRER
ERERNEZVEARABITINE - HIUREAABRAZHER £ 8
NIKKERKFAKRFERE ¥t AEH8LE  BERGFARL
WomEHERHREEA M BEZTH KHBRERE  HETH
TRANBMBLFH R FIASHE - AAMET > ARBTEUKRE
Bammy o HBNHRSA -

B

(MEMANZLENIEZRKFTREREAREL > RRAPHXHRE -
L7 BRRIFERS - Hik - ARF I REHER - £FRHAE
B—2BEMAE BEBERLRE -

QFLBANIEHFTIHERERSF
REBRGTEIRHYFTESEEDSAHRFTHRRAMATBIRERRK
F4EEHR 0 B ABET M BRERAE £ A4 EBMARAHTHERH
Zo & — B A FRER R 3 4E R B PR ¥ B 14 % 4F Washington Accord
2 RBAWE
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()& ¥ # T2 F L ¢ (EET) R MM workshop > HH E N & KM RH
R TEIRHFTEOMETHELLF HRMMA Assessment
Methods & Continuous Program Improvement 2 3% % & » WA H AN TEH
FEEERFRRR T EEHE  ARSALEL  HBRHEARTE -
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Mk 35 bR IREARL BARSE

HREMEMAE AR ERG=ZRTHAY > RESKUIEHFTAE
METERERSM - THHHERE - RORE A FMFR L Orchard
Hotel #4741 » ARG EM ok KRB K26

-~ xR0

HBHETZ ) SMERIFHEESFLT

LIS RENERATHMRA > ABINRERAAHRPOEE - &
KM A B4 S w43 AT %47 B 3k EC2000, Case Studies,
Workshop Definitions, Assessment Methods % X #4 ' & By S & A
R BEBARBGBERP N -

25 MBEEAERTHSE AR TR B XALERIHK - Hldo K
ASfiey M RRAABRANS HEFE PR BB Mg
W EMETHAG - FHENMER -

ERBHHREAERATIELER HFALESHRLEHR -BF L
Faylhadtd TrAeARM#NR tEAARBAARPRAT O
Hitma R b RTRANER MBI RAN SRR
HRERRE -

AT RERHBEFE - AR FE#H 4 ¢ 4 Opening Speech ¥ 4T
Lo X ERARRERF - BRI R AR E R 4 B R (objective)Z R
R ~EAH B & K (outcome)o T ~ 45T Ry AR MER - B
BitE. . % -

SHEBGREMHYE RSBERAZTRLER RIS RARE

¥EEEE RYELIESS FROMALEX -
=~ sk
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(—)# AT % 4 3818 ISO9000 #. 4 5 EC2000 .45 £ R ey b R R » 184%
At €@ ISO Wi $ 4 8% ABET 103 e) € B 1kH -

ISO x E@FLHEFHE ECEFAL » Bk

1.7 4 Fl do f PR BE &y 16 3R AT 4R 7

2o B B - TR R TRE L AR RLLBRARLE?

()2 HEFENH4E4 RN S B #E Continuous Program Improvement
TAEY -

HBEAREZRHEBRRARS I DERYE ARTEAANS AL
B4k b~ F -~ £ B #3 Continuous Program Improvement T AE3% o
WMEFTEE T ES !

LAATRR Bt ey B 45

2R TG R E SRR H TR HRA

M RP (R E)REHE B RORAE

4EGIEH BT KA R AWM EH

514 ABET st a9 & %

6. TAE ¥y o) TAE F3x 3t » Ao 5 BB Lt o
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M 3.6 FEIEXTETRELBE BARS

2 e
-— N 8

#HH TR FRERETTARLTRANAGER  LREERES
& ABET X EC2000 5% % ¥ 1 (outcome-based) 2 3% 42 B #i - R4 22
i % P7 35 8k 2 i# (continuous program improvement) &) & B » — H & ABET #
FREFEOWHFAALE - LRUAKBAAH ROFH & B0 ENBHGR
BAEFARBUGHRTFEMNEOMS  ERARIHAHERAB AN S PE
HEZRORBRAMBG > AEX TR AFRABRE > 2RAHLS
BB -

=~ REAF

ARRFEHEFAR AN F ABET R ERFAERA 0SB MELH
%  {7/4o: assessment, evaluation, educational objective, learning outcome % °
A educational objective 45 BR AN A SR XA RFENGHBFAARSE
B AR REBIHPERRAGER - ERFERATEFILE
RERFAKGRRA 0 RYERAEER ABET 3+ 8 2 4 05 s A5 R A HE -

B.3% 3t & A7 B AR D 3L9A B A R ¥ ) (outcome-based) 2 # B B 4y R B H
R RREBEH A F AR EERRERHRORAHNLIRTX -
Upastime y X847 ABNERZ MM EHRIA -

C.3 3t & T A 91 % /% (assessment tools & method): 43+ — 43 52
EARNIE B ARAHFERAREZER  EALRAYFELAR
R BHHERFETANEADLABAEB o3v 6 - WEHLRE
REGUAHE AR A SR BRI - LE B R RERF X
BT RARURACARRETIR 2 XER® -

DRERIRABRBRAMTE  NaRTUARAHENERR G E
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BEA AR HKEERBFEFANER - T &35 ABET 2425
RAOEREL  RARBOAARKT OGO LB ELRY  Fo%
K B &y (practical )3 F 8 #%ﬁ-?fﬁﬁéb(measurable)ﬁ ERFzZER ' A5
RBHHBEBRAFELNEEHEE -

E SRBEHMT  @H L@ IRBARYBYH >  RRGEHS
FRERSF  FABUBRBAERH AT ERARESF XL RALS
EHHRAHRRREE R AP EREEHERH HEFEATRH
> # EC2000 s AT AR ERAM TR -

ZHERACHE

SbRA B T EANY ABET HEFEHNEHRBAER -
ABET #N 8 XA B RBABEN 3% > HERAKBRARSLEY
BE > RBRRBEAHEFEFTERY—RERL > HARNEITHT
RENEZSA  c LFRILERABKE  BERNDBTHSREAIEF
Mig® o MAERAIBHFHRE -

ERMEFEREEHUE  APRAGALIHBERLY - FHARA
PFRAXAR ABET R M A s fo iR HARTELHRE - AT
FRANZBALIRALLAARY  FUBLAFARETHNLEKFTREY
BAREG ATHEAREGBAETARS - EFLEHUAT & 44
BARAHMTRERFAGNEAL 23 ARG BARE  RRANKFT R
HIREFTBTH -

LI X

WRY & TUAEmEABARTREARHIE M4 UBRARESHAR
BEREOR EoRde  ERARBEERABl R LR > HEY > BED
AE)VERLEATERBEITRA  RELASHREARLDROHE Y
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RARMERIENT &7 HOGHE -
By @ RBRTUERBERN > B4 A REERIERYE
HEMAZR -
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ik 4~ EFRBEH AR ERERE

HEA:

HREETERASHFEIEHLER
BEETERLIBHLEZHE
EFETEM—RHAEHNEAWI XGRS EHLEIRH
By R ¢ ESE T R B A B ML TG

BHAN N EFHTRAS KRS %

BRI :92412H98%£128
WoBs Bk KB
—FHE&BEH:
(=) MBS AE B RN AHXAE (outcomes-based assessment) Z R

s -

(=) RI-ARALRANEX SR T 2222884 (objectives)

R2A oSN (outcomes) -

(2) REWAERASRMA TR ARILE T ERRR BT E -

(w) ¥ ABET BB RERRKRERRIBRETEBARET HF -
SR Y A g P

(—) —%(12/09) :

1. REBEAR 3 B 5 (B FEH CI666 JEM - 7 L4 0920

R THI1350£58&) b dE (B K BR22S5 544 -
PNEF 0750 2/ T4 1210 A 53E) Mg B TMG - L H#3
# 1¥ Orchard Hotel -

. 1700 PMRJE 3 HEMEXERIFRRARTGEETN -
. 1830-1930 BT FHMERARRAEFR - MERX ¥k A

B35 KK 0 KM d ABET £ % B P % #) 49 Fred Emshousen

A i T8 ABET Bi% - @MAR S RALFRBHGARL - £

HEWT

(1) ABET RFZ AN GBI ERAETE 8 - RWE - RAHREYH
B BRAERARARL EREGIHRRAMOKT -

(2) ABET fa# » st HABR N2 > 2 T@E
(accreditation) ;; AR MSMHBRE > A " ABEERGRE
(substantial equivalent accreditation) | -

(3) #Maey) ABET 4 REBEY L REN T HF RO KRA - %9
WRAAMEEF ISR EHERR MG TFRBRARA
& — #€ % 3 (if no measure, then no quality assurance) - & k& %
HKEERURBMGEBTH > RAEY "HT SR HERR
#1 ER — 4 & R & (without assessment data, it is just an
opinion) * R X —HX K eH# & -
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(4) ¥preh) ABET 884548 MELKAELKRAUNREL L %5
NI BB RRHBHRER  BBERANFGEL ¥y
KEH & DREF AT RER F 3 F & 4 (missions) A &
# 7 B 4R (goals) °
(5) %38 26 T RO B I Lol H P THEMHRET
i B 4, %€ #8 83 (I know my job. I do it well. I can prove it!) -
. 1930-2030 & b=k A7 3t & £ 4% A(moderator) Mary Weiss » /) #81£ 4%
ZREWMHTHFES  HELT
(1) AR RSB RRESN R 2EI BT - KEHEFHRA
Ao 7R S 0@t elmRes 2 MEs T
it ENVEHRTEANNELHR T REL /| ay
HAERRA N OLARRBALE -
Q)7 Emaigey ) mitkis® E 0 4% % ¢ Richard Anderson ~
David Holger ~ Daina Briedis » Carl McHargue - Gary Bubenzer ~
John Steadman ~ C. Gale Elifrits % #/x #t % ABET % ¥ 4 &
ey R BHI -
(3) 88 LR ¥4 & M 4 ABET 214845 Gloria Rogers #
T BEANSEREFELLNNE -
(@) e b, By XBaee o RaEEs T
AR BE AR BB ALBEERHRERRERSASE
REAFEAAUTHEMAR » HWRARAHEFHF TR BT
ARy -
(5) ABET Z#£ e ¥ P2 A#F KX ¢
a. # 7 MAk(institutions) &, & B 42 (programs) A K E LS AT
KRG FEREA - TERED)TLEEAHTREIRER
8944 F 1% 4r(mission) 3 F B 12 (objectives) » s H74932
FETURARHTHREIREREF T HHE -

b. BFMANE L HFE A (outcome) BRELLEAKRT
RARSEAARKRFLERARENES -

c. ERLIARRET ko7 ABET # 11 /845 4% (Criteria) X
RiZE2 938 F 8 1Z(objectives) °

(6) ABET g8 e My A EL *

a BELBRAEHBBETIRHMTRE -

b. REHFTHERAN BT RAAREAREARALAH
HEEN -

C. BEFRRABEMLOBT NG HBARBEN R
HPERE - EREFTAHABUARSRRERMB L EME
FaELAEREIHFT ARLES -
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() bk BB :

a RARVTLTER-—BUREEHFOUREELE TS
MR ) — R -

b. AL TR ERKTARRELSEBH - H PP EL
A FAREAAIM A REN IR T HEREEHRT
IHTFREATREFUAEESE -

c. RFATHEBARNPLETRM T TARREETH
LENBHE - RAEAGEY - WiTER  RAEZFTHRE
ZAEMKE - REBREE -

d ZERTTERR—MAALSHBN DREGSL S8
FRHAFEL HE T TR IHRRRL
TR{E—EHFREDRRA GRS -

@) lbRFAHEHRT £

a. B FofTITEH K3 F B R (educational objectives)

b. B F ho TR I 2 4H P £ B F 5 M (program outcomes)s
o

c. B FofTEM R E T4 ¥ T A(assessment tools)

d. B F o 3 — B A K e # F37 ¥t ¥ (assessment
planning) °

e. BT TR BT EHHEE B IR T ¥ (evaluation
planning) °

) AR RITFANE :

a. HIFK

(@ $RBEAFRT &0 @ @itz B4 0 BITEAH
B -

O) MasH-BRAREFR KPS ELERBORA-

© TR RERE I aHE  RESSERLS ) AKE
5% .

d) & haaRERe R PRE M AHRER > Btw ) as
FARF ey ey IR0k SR M o

b. F=XHHLERA :

(@) T fTiTh — A B F 8 #(educational
objectives) A R 4 4 % i@ B2 H F # 69 # T B 2 (program
outcomes) °

(b) "B EERE %4 $ T 3437 ¥ T A(assessment
tools) -

(© T Ao 3T — B A 93 B ¥ 31 ¥ (effective
assessment plan) S 3% # p 2 #7511 ¥ (effective evaluation
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plan)t) &4 M 5& B ¥ -
c. F=Z=RT4:
(@ ZFRAEL T oMt —EELE THHFT AL -
(b) AL T MAHMITHAKT ER  BR-EHEW
FRHPRYPETE -
c BEHH—EER Ex—0$4+ % T 55 (program
outcomes)$5 4% -
(d) RRESAHUATEHORLRE RRER R —EHSF
FHERRBPABITREGE -
(&) RRAMAEINHBMARFT AT UHE -
d 2ERNBRFLARIHHR:
(@) BERFRALALKAAETHAREGSERUR @R
HAE -
(b) AN ELREH — B ek~ HRNBLEKEUAR
HERENAR -
(10) A FHFERAEHEERGTANEG !
a. #£#F 8 & (program educational objectives) :
—HERE ARHEAK—EAFRERGRLE N EEERD
R F QWG T T4F . KRS 1 B 69 A& M (statements
describing expected achievements of graduates in the early
years of their careers after graduation as a result of their
educational preparation.) °
b. %% & % (program outcomes) :
—Ri ARREEARK —BEREES RMLERR
BEERTTRATLRBUARFENMTLEEFE 64 %
$835 35 ~ %o « 47 A(statements describing what students are
expected to know and do at time of graduation. These relate to
skills, knowledge and behaviors that students acquire in the
program)
c. $#E(assessment) :
HHUHERLERMUARHT BRAREBHRK REHZ
AHRRRHER yi&#2 - #2 B3¢ F(process that identify,
collect, use and prepare data for evaluation of achievement of
program outcomes or educational objectives) °
d. #k4&(evaluation) :
AL R BAN T HREE ARATEE AKX
REFEARATEAR LREAHERUBHSHITHRR
% 4y — #3152 (process for interpretation of data and evidence
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form assessment practices that, determine the extent program
outcomes or educational objectives are achieved, or result in
decisions and actions to improve program) °
(11) 3% % % 35 8k $2 #-(continuous quality improvement, CQD & #
8
HRAERHFT AT RORLE -
BREMTRE T RERE -
NAEFRREFEFTTREROHFT AR -
ATEHRNMAETRRAEL  BRLARATERY - #T
BEAV-E. & X i
BREFFAABMRTTRURXFREHT -

BRAVRBRATHE S BRI ST -

B TR ERMGHPEK -

BV T ER SLHERBRFRGBERM AR AGR
% o

BRMETERTHTERUAR K BH T4 -
RECBHIRTHATRRAEHSHER -
5. 2030-1030 8% : # Orchard Hotel 3 B/ X BB RKRE * 58
SRS R AR

(=) £=K(1210):
1. 0900-1020 %4/ 43t (K F B 4R) :
D) AREFRETHNEAASEHT ERATIRELAEREY
N B AATZE R RAK B abdREH
B2 ECEANLBR B4R -
@) ratRy XA :
A~ ERR—BREEAR (oME—)-
Brad g BRI RERERLE 537 HME
EETHTAOROEERE Y -
C-HRFMNEMBETHHFTBER » 4T —{/E 8 (outcome)
R -
D # RS REFARVA L HAKRSITRYIR
N2 -
) #tid s -
Small group discussion:
Criticize on the EO of the case study 1:
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2.

On Educational Objectives:
Strong features

a. Specific application domain

b. Graduates expected to accept responsibilities

c. Good job of gathering input from constituencies.

d. Captures the career opportunities available.

Weakness feature

Statements are too broad

b. Too many objectives

No connection between missions of institution and
department
Lack of statement to promote continuing education and/or

higher education

e. To be leaders, should be a long term objectives

f. Not taking advantage of strong research.

On the attributes of well stated program education objectives:

a.
b.

Descriptive of the program

Meet the requirements from the feedback of the
constituencies (prioritizing)

Objectives should be consistent with the mission of the
institutes

Statements of objectives should be clear, concise.
Objectives should be measurable.

Ongoing efforts.

Challenging and achievable.

1030-1115 4 48.-) 43¢ 3% (3L F A% outcomes)
Small group discussion:
Criticize on the EO of the case study 1:

On outcomes

Strong points

a. Knowledge of scientific principle and fundamental
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b.

C.

Focus and competencies in at least 3 areas

Meets the requirements of criteria ACEH 1

Weak points

a.
b.

Absence of experimental work
Lack of team work

c. Lack of communication skills

No evidence of promotion of new skill such as E-learning,
computer software etc.
Outcome should be campus-based expectation after graduation

is not relevant.

Attributes

a.
b.

C.

d.
3. 1115-1

Need to reflect the institute’s mission and education objective
Should be flexible to adapt to changing state of the art and
technological progress

Need to focus and yet multi-disciplinary

Outcomes should ideally be measurable

200 :4-5% .

EEANEAFHREAEROBBARA LS ZR BATERT #
FEE B EAORENE  FLE—ASRHFE (BATHRK
HARNHEH)-
4. 1200-1300 3+ ¥ T A48 :
(1) st 4y & GloriaRogers ## X 3% » TR LMW ELR - 68 -
EAFEE -
) HRHRIT :

a.

o & 0 o

Not necessary talk too much about the definitions such as
objectives .... etc.

Ask right questions before assessment

Building a model familiar to the teachers

Discuss classroom assessment

Then apply concept of classroom assessment to program
assessment

(a) Educational objectives: for responsible citizenship

(b) Program outcomes: there are too many educational
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outcomes, here we choose ethics. -
(c) Performance criteria: there are again too many to be as a
performance criteria, but here we choose only two.
Program assessment (consider institutional context)
. Classroom assessment for every semester only, but program
assessment for every 4-5 yrs.
. ABET examples of performance criteria:
www.engrg.pitt.edu/~ec2000 » down load section
Every faculty know they will give grades to students but not
clear about doing the program assessment (accountability for
the assessment process).
Hard to have faculty to put prioritizing the program assessment.
12 assessment methods: they are only tools, and tools are
gathering data only.
Choose at least two methods to measure in the afternoon.
. Direct and indirect measures:
direct: exit and other interviews, standardized exams, locally
developed exams, portfolios, simulations, performance
appraisal, external examiner, oral exams, behavioral
observations, archival data
indirect: written
. Classroom assessment technique web site:
www.flaguide.org
rose-hulman and ABET
www.rose-hulman.edu/assessment 2004
www.rose-hulman.eduw/irpa or /irpa/CASO
. Tips for the assessment
(a) Stay focused
(b) Coherent to the measure
(c) Don’t go too much of the data
(d) Align objectives to the measurement methods
(e) Pay focus to the align the source of the problem
Of course, the salary survey is some kind of the index for

the students’ learning results, but in the reverse direction,
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there are so many reasons if someone has lower salary, and

if get a lower salary results for the graduated students, it is

very hard for you to find out it’s the educational problem, or

other issues that cause this problem.

So, keep focused and align your objectives to the

measurement methods.

(f) Objective: long term; outcome: short term
5. 1430-1755 s EH EF RIF A H EMEARKE LR ¢
WHHRER RSN 1AAKL  BAALARBROTHEE
%o FLAAHREE (BAHARKBRFHEH)-
6. 1845-2000 B¢ - S EN M R BHHERBRITRX A 804K
RELSBRAMG DA AAERGRIEIRARTHEHEBITHY -

() F=RQ1211):

1. 0900-1230 # AT —ERHFHK LRI ATHHF AR - EL
RAHERHE RTRTBERAH

Summary of the discussion (3% X 43} 3):

Program educational objectives

Evaluation tool

(POE 1)Practice electrical engineering in
the following application areas: power
generation and distribution,
communication network, digital signal
processing, computer engineering

Employment survey of the graduates,
survey on alumni
(Biannual)

(POE 2)Develop their knowledge and
skills to pursue post-graduate studies,
local and in the US

GRE examination results or equivalent
local standard exams

Survey of alumni

(Annually)

(POE 3)Able to work in environment
that requires knowledge of
communication skills (written or oral),
ability to participate in team work and
implementing solution

Exit interviews (annually)
Employment surveys (bi-annually)

(POE 4)Will become leader and

Survey from professional institutions,
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responsible citizen, committed to the
development of the community and their
profession

participation in committees,
participations in political leadership
(Every 3 years)

(POE 5)Continuously upgrade their
technical knowledge and skills
continuous education and

Participation statistics of short courses
offered by our institution

Feedback form advisory committees
(Annually)

(POE 6)Committed to the profession for
the betterment of the environmental,
social impact, and global issues

Public image form news paper
Check archive on the impact of our
graduates in such activities.

Check on publication

(Every 5 years)

All the duties come under the charge of the accreditation committee

a. Program outcomes

Campus - based (by graduation time)

Must cover (a)-(k)
Measurable
Specific

Support achievement of objectives (linked)

Assessment for improvement — Why we do this?

Summary of the discussion (3 % 2431 3%):

Outcomes

Assessment method

(PEO 1,2)Ability to apply knowledge of
scientific principles that are fundamental
to the following application areas:
Power generation and distribution
Communication network, digital signal
processing, computer engineering
(CRITERIA: a)

Locally designed exams
Semester/graduation exam

Portfolio (home works quizzes and lab
works)

(PEO 1, 2, 3)Ability to complete a
complex design and conduct
experiments, as well as analyze interpret
relevant data, both individually as well
as in a team work, and to present the
results orally, in well written English
(CRITERIA: b, c, d, g, €, k)

Oral and written (term paper)
presentation
Portfolio (project, lab reports)
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(PEO 4,6)Understanding of expectation | External examiner

of the engineer on professionals and Industrial internship (report form their
ethical responsibilities and the impact of | super advisor in industry)

engineering solution in a global and (Annually)

social context as well as contemporary

issues

(CRITERIA: f, h, j)

(PEO5)Recognizing the need for and External examiner

ability to life long learning Behavioral observation
independently (Annually)
(CRITERIA: i)

2. SR

(1) Points of learning

a.
b.

More difficult than originally thought

Knowing facts does not guarantee or enable
application/implementation '

Organized way of thinking, what is an objective, outcome,
evaluation/assessment

Variety of assessment tools, new ideas learned, some “standard
default” methods

Efficient methods, learned much in 2 days, workshop format
good

Mapping curriculum (good idea)

Linking of objectives and outcomes, outcomes (toolkit) support
objectives (practice)

Direct (objective) versus indirect (subjective) assessment not
clear

(2) What have learned

a.

Objectives:

(a) Linked to mission

(b) Include needs of constituencies

(c) More difficult to evaluate than outcomes
(d) Evaluated less frequently than outcomes

Tobj >> Tomomm

() Data may be difficult to gather (may be a systemic problem
with attitudes of graduates, e.g. no loyalty to
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institution/program; if objectives revised, may be
responding to a minority; having multiple evaluation,
triangulation)
b. Outcome:

(a) Linked to objectives, support to the objectives

(b) Must include criteria a ~k

(c) Implementation could be time consuming

(d) Data needed, need some direct measures to access student
outcomes, data must be easier to obtain, one could be over
whelmed by data, so use what your already or usually do
first, notice that grading does not equal to assessment
If course grade is D, then what does this mean? Which
outcome is weak?
If exam#1 covers application of designs to system modeling
So use what you already do
That’s why direct measurement is very important. It makes
you the ability to correct problems of the student’s
outcomes

(e) Check out if someone has been assigned to the whole
responsibilities.

¢. How to empower faculty
(a) Assess minimum
(b) Select some active departments to join first
3. ABHAHENTFAFQRLERE > RAAERMIMEATHIL
LA

(@) FwX(1212) : FR:B% > FARGEREDER -

W~ HHE A
BB EERREAGHRARE ARTEHFTHRE - Aoy
FR-TBEHFTAEHBLFLARBREYAE  FRNIEKTLAE
Bio g B HR  BHIEHFRARRECEAHNLSHAER BATLER
&4 550 A AR 2500 EREXT T AR IR F REas (ABET;
Accreditation Board of Engineering and Technology) , #9i@#& - &
HENXRAATOBH T RECHA—SFNARL TPEIRHFTS
€ EIEEHRRAEABNREL-BANMEAAFTRY  ANRER
AHFTEBBRBENOIREAARKMTRERG AR IR2RAHTAAN
HAREY TS -BNCARIERBERTASEHE (R PR
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#F)  MERBARAOKRRAEARAEERAL DO ETAE -
IEHFTRESEEHFEERHREHIEKIRE - ABET EC2000 &

HEA R AERE T EHT R 5 RE(stakeholders) : #67 - £ 4 -
BE R -REZELREHT R4 LLE KT %2 (engineering
programs) #3345 ¥ B #&(program objectives) - £ EXRENHK - £ LK
iR e R - $ R (outcomes)#iReE £V E 1] EMEARLS
$HER AREBSAHAF BARIMFIEARE HLREHERLEY
#2383 L Ly RN BRARERA— & AR F B4t ABET 323k -

HREmGE_ERARIEZHMFTRERE §(2" ABET International
Faculty Workshop for Continuous Program Improvement) » &—%— &
ZAANEARIEX TS D ABETEREBE8 - ML ITEK
FRAAERARERAY VR -RELTefraXF -2L8CK ISR
X% -RERTARABABORIPARRHE RELANBHRK -
REFENBHR - BB 00X F  RLE2FRFRTEIAX
- RABCRAFEHESEXH - RELTBRARLB R HTE
HEARHB -BRARHITETH - 2H B TAHR - SAEHKER
FE THRBETSIBHFT M CAHAARE - TR EHRETA
AuifEws:

(=) " HHIHETBE TUNBIERTHEEZRARAHLRLY -
HARRKPRARERHESLEBRE -SRI ARG ARAENKRE
MBEAPTES  BRR—BEGHHBASHA—TEXBAGLG B
A BRWARRLABORRARDIT  ARAKARNSBRBITARZIA
# (commitment) R4 A (involvement) > R ®H LRHKF NS
THUAMEFRREL IR2HTREBHERMwilling) A £ » L H5HR4H
SRHER - HYRBNME -

() £4RLE TEAZKTRERIFREETS IS0 HE » KRB
ABERBBALARPTENOTARNG AL EXAFLHRHLERSY
FEZMMRE T TRARNT  BOXREN IR REITIRE SR
HABERRBELEHERUREZNHFT LR - TR IERIRDIET IS
HRAAN FRANARRUREMEZXERZGERS > A RRARR
TAREGRNERE—BERAPEL — T ORBEIFEHEHLRR
BRAUBHER — T RELRUELERTR—LEAREA T EAR
BHALKRE RIBHABRHATREIAGRTETEHEEHRITRRAS
BT ER  ZEFARFOSHRS BRI -FAMUEBORE

(Z) IS0 A7 A A ABET R A st WEE EARRBROIEH 4
&R ¥ €4 8 X (outcomes) g #f45 - L X A EskH R Laipias > 4%
fei% ABET HSBRE  ARHUTHRAIFHART SRR GFEHN L
L BTREBEZBAR B THECR ISORBEMZERK LRUE
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REMBEL  REUHFTHERARS T A BBMA S HERBBE

KHARIE KB R4EH K fv ABET R4 KAask 4 -

(ug )~ ABET & EC-2000 #R.é&(criteria) ¥ » 34 : (1)2 4 : (Q)ERY
HFTER QORBOERARE XEAS GOHRE > (6)&#Hm (1)
e XU BEN LK OREHEIAREEFNBELEL - LHAE
T & % %@ % (processes) & & Mk (resources) @ A £ #h o i@ 2 X dhth 50
ALEHER)FQ)E RREROAB B ELEZ) (DB ()~
(T) A& (8) % 7R - ABET #9 EC-2000 3238/ § TR & — B @£ # K (process
model) » 48 X & 2 % (constituent) -~ # £ (program) ~ # B (course)
¥=@EZEE(loop) ik - S BBMZ LA BRELILK G -
() -TOM %\IFHKRAE - BELS - 2RAFRGEL > BMBRHFTH
BANAHBEEF URAEHBELR - LABAREIRAHMWHARTER
&4 2001 £ 4656 ABET EC2000 2T #1 % > BP R E3 A TOM #9388
ANEY RELBENHERTARNIEHLTHEGRE HEANIR
HARERESA MM RAMFERELINETER  AUAUHE
AEIBAEE BERBEERARIIFLGFAXNEHE 2 $4 2R FI
LHFER-

(R ITEBHBRATRERAREREANAEY IR EABIHESN
HRRFRAE WBRBAREEZIIEH FRHFREGAXTR - TER/ER
FARBAHERM -

(E)THFAR, P THOES ) BURATH  LAKBEZHERR
FAGEARMNE I NF SRR TR THRELIERALKBEHRES
ERBE QHFEFREAREIEL L TREEE | TRARES L b
FI3TR THEBR, F THCkN | RR TR ME S5 ABET &
—ROBRREARF > RALTZERBFERESELF ST Kotk BT
A HEFLIRRK ~ G BFuT 4T -

(A) 4% ABET T8 | 2L AXRETEY T#gg > 2
EH5Has: "HEFAS HRE REHFER, HE BN,

RAFRERN - ERPAFREN T A RARIPE - RERK L
ERBRBAENHE(AESEA "THETBR, P THORS X)) EXMPUT
HEEBREE TERKNE  wBREAERAL - BT THRLE
MHEGIEEZRB(YEETEIRANRRTRG FRANTSHE =
HRThXHE  RBERY - ATHIABGHBE  ZWHTHHo: %
BCRHE HRE A LU ERURRERZBARGBMBEEE
LIRR T RFo TR » BB TAEREIRF IS -

(#) ABET "8#£#& | TRESHFBHANLE "HFER, AT

AoaRn THFER  SRELBRBARAFRK » B b /TRERE
FHREBEZRBTIT RARZ TRBIRE | UGN - BRALLLEF
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MBS — R RRTITHRE AL RRELL XU GEARAPAKR
FRFoRBRARAAN  BLATIRILBREAGES L EY -
()~ #7 ABET TEHL FREHXRECEH ERAG TR

(1) #5ré) ABET hRRIBY E XXM "H W SR RRA - %8
WwRAAMEELFEIAAMNEHERAR MR TFBERARAR
— #% % 3 (if no measure, then no quality assurance) - & ;& & B4 %
ARUEAAMGERTH  AAEe TRTSRXOFRRA
1€ & — 46 & R, & if(without assessment data, it is just an opinion) *
FR-EXHSBE -

(2) #hz ety ABET REHR B ELKAERARARRBLRERES
5%t ELERANTHREM  BRFRMOERE MK
7k AR R FIHE Mk F F) 69 # K & 4 (missions) AR F 8
#(goals) -

(3) M prth ABET 83854 £67 TRECHARS T4 Lol eh i
2T MR @ LesEEA0 know my job. I do it well. I can
proveit!) »

4) TR FRRRTOATHRR » HE S HKG LY ofTiRAT
ABET 288y T 4% -

) TUBMBMRRTGRHIHF X HESFHHFhofTE SR
HEAR - RARTRM - R ELTREFEURKE ALY PG

6) SMHE LR HEFART ROBXREAKE -

(+=) TR ABET LEH FREXRITHRRBET > TS
E:: Ak K

() RELRLARSHT BR - HERBRER - B b2 ARER
¥4

QH#ETAEFLALIETANL LA LEZALEBRHEST
R URERBFHAN FHHGRINE RO RRE B
P Z 3RS T TN

G ELANEFEYER B EABERTNURE—K -

4 RR T ENRBAERS FEEFTURRHGTH - 4
FHLE FRIGAR-ABRIAAGEH > HALLEAMET U
3P .

) #e®ZAn > TRAUBMT X (L - BFME - SHEH) > &
Bh— ~ =188 42 S 4 pilot ST -

6) LREA BES R ABET RERVALGHRIBEN  Fehe) -
Bt SRHYFETAFIIRXBSIAHP LGN FEAHY
WHi® 0 FHEE S T ABET Wigeyia o4k

(7) BRBRAEHGAENE NREIBRUMGLERE YIS
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AABRBHASCIRXBE  RVARGHERRER LIS
& RBMEGRFEANRA LK TS AOARIA B
AME A ASE ABET TEHMFREHR AR — -

(=) ¥ S L EBBHEHEE -

(1) 24k %) ABET B 418 ¥ & » i Avsk SO &9 80% - K TRGHR
FHEVEBBUIURRLBGARRM LN ERHFTREESMA
¥ ) Bl B 47 o

Q) IRGHREBRGBFARIEHTONE > R M RH AR
—BERER -

Q) Bk ARG IERTRES G LETRBELART X
FEME—F O ROBEFRN Wi R EERRELAR
SHEBRY  UXFTEMTLRBNE ALAREREF®
HHELTFAER bk FE T E AN ABET Bingg & £ »
EERN - RAEPTHHR) -

2R FR
(=) - BRMEBATIHEVARS HELT R ABET 88 —BAXE A
SR EE ABET REHKPLAORAFRERTHR  CAFITAR
e REAGCHRBTERARETHRYNS ABET REH s > A
SHEGBEARRE IS RSB M Yo fTRERG T ERSER
RAASRZERMERARDAE -
(=) 2B ERBPATEAEHH E 20 BRI F 48 ABET EC 2000
BE BARSARRHRARER RN AR ZE—RENITERN
o BREHGERARTTAREH R - REGH B RAE L4 ABET
Criterion 3 Z 11 AL FTHCRIAREREK -
(2) - BASEAXERZ (2EFRR) HAMELFRENBERT A
e REB BET RENEFTEAP(MIAKDBTERSEALRERE
BEZAERENE BAMBRRE AT IFELHLAH  RAOBNRE
BB TPEIEHNFTLEE 22K B RSERNIERARKTZER
I B R ARAAY  MENESAERRZAMIEERTE —BA
BREORE MASAMFAESEANE TA/MTE 2T ITEHFTRE &
BERZIF HARBFZ U BEEERAES -
(m) " ITEFFRE AFEFEAREEZS  EFFEXE - HFELR
ZHRRBA BREFARASRAMNIR - TR RATRALEHLFTR
B £3PE LEMAEBBRAREHIRERS 20N R EEad
¥ FRERARRRS  BFEQAFLIBRAKUR (improve) ki
8§ (prove) -
(E) ABETEC 2000 st T F R ¥ MmN - U TERYWHALSET B
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B EBBSRY AT A ERF LR KMk R ABET EC 2000
RAARAERBEYTREE BN TN 0 20E 8 KL A ML ABET
HEEEBRBERGETHERAL b SR E—EARIEHTR
EREE TERFTHRECRMA LB ER AR BIER LB SN F &
REAHRETRHZ SATRH T REEY -
() SREVRIEXRERADPARTIRRAIEHFTRELH >
HEARERHNZET  RERMBENR  MELEESDQRITE RS
B MRAERG  RAMPHA - BRITEMAFRAE -
(€) &M 5EMEFEREE ABET 3548 » B/TH WA B WBEEAKT
ER CEX ‘
(A R RBBEHT RGOS AMEERIRE HEAZAT FMAR
PERRL TTRAKELR ,c BAFLEUEE XK LI TN N
B A EBWRES 6 RAREAMIIA — B RN T ATHTERRHERN
B -
(R) - A2 BB P4 o848 W ABET RiEHRA 4 RAH € Btk
SRGBERLE  REAHTORATIAFHCREA - LT EBRA
HEREGHE '
(1) BAT HEFRTEIRHTE4 RAALHELLELT
ABET 2gta Ml eh 6 K /> R AFAEBRAFEAT > LikiaMARAT
HET ARLAFMRETHERN ABET B R K AR -
(+=) AHBHAR " PEIRHTRE, RAELERYFE - EH
HEBARAESEFRE BB T SMMARTIRE  BEF % -
(+=) - BBHFTH - BAT  TELEAFTLE £HALHRELHR
AEE AASLIRGRENLASAORTRETS - LXIRGRE
BERRERAKRASTEIRNAL UERABG Y E TAGRBHER
PHEMELE BELHAEAPORRIAGRERARNEL  SARE
FETIRE T
(+2)- 4% ABET T 8RE#& , O MAF IHELAEFRAUEF ST
BRTaEROETFRGF(SREARATEOAR) HARLE SR BITE
BB ZI > ANMRYGEERKE THTRE , BE TRERE, A
X RWIPERE -
(+m)  EREABEBOAAFARATHRSERAKFT MR B2~
EE WM > &% ABET MR294E | PRESHIPEAD - A TR
SRERHALRALT  FPIAAT LMW FF X > SO 35 HO0E W e ik
M ARRPEPRBREHSA -
REFRRARIPEERH Y T TARTRE ) —G5ER  MEN—
KRB BEHARARAEHTRZERNE  EFHFTHEFEMEFT EAR
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