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Global Quality Assurance of Higher Education based on Tuning:
Focusing on the Tuning Test Item Bank in the Field of Mechanical Engineering
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Abstract

The focus of higher education quality assurance has shifted from input-based to outcomes-based
approaches, requiring institutions to demonstrate not only what and how they instruct their students,
but also what students actually learn. Such emphasis on learning outcomes requires faculty to
sharpen their “expert judgment” on “what students should know, understand, and be able to do,” and
“how” to assess student learning.

The purpose of this paper is to demonstrate the potential of “test item banks™ as a tool to generate
among faculty common understandings of abstract level disciplinary competence frameworks,
through collaborative development of test items requiring concrete level discussions on learning
outcomes. The paper will first focus on the lessons learnt from the OECD-AHELO Feasibility
Study, which provided an impetus to develop the “Tuning Test Item Bank.” Secondly, the paper
will outline the purposes and design of the test item bank currently being developed by Japanese
mechanical engineers, and discuss the implications drawn from the collaborative work during 2014.
The paper will conclude by indicating the future direction of the test item bank for mechanical engi-

neering, and articulate on its implications for other disciplinary fields.
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Z 9 LIc R B 2B 2 S8 L T D 00, IFEOKEIZEIT 5 [ —xF—Hi7RffH] (Carnegie
Credit Hours) | OREL Th 5, 15 K] OREDIBEZ 1 BALFHY . 120 BALOHfS2 500k
W & BT I — X BRI OB 2 713, 20 HEACHIEIO KENZ W T, RFBE D120 OFEA ]
FEVZINAT 2 &R D 5 2 BEMBIZFET 2 B TEA S, BRSO IEUE (15 R
DFFEDIRIE & 30 RO ENFEE | BAARY L 472 d) E LTSN Z &Itk > T K
FHEOHBRE (BE) L LTUAKIEHSND L2120, RKEEFHEE ORI TEE
BRI L CE I, 29 Lich—xF — B Rp 6 R 045 #HIE = #%RE (administrative function) I
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RIEOHE Z R LT 20856, HEOMREL L COMEIIKRZ 200 Ly (p29) &k
NTND, IHIT, KEDORFHE DOBEIME L M4 & 5 - OICRFRERE DI E R T
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BT 4 OB ZRWICEHT 5 & L HIT, WR D 0EEMBHIA, W 522 ABIC L - T
W DERBESAE R CRIRNDEZ B S LTINS Z & TH D LD < < 5T % (Silva, E., White,
T., and Toch, T., 2015)
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B Do R EEL 2O ORFHE OB AT T~EEFORT ., ERNICE XS
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v 7], Bz ORI 2 Z T FICF NIV D D (4 T4 VHE ) SRE L L, FEERED
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HWHAMEZ RS TOL ATREMEREWZ L2 TR LT, BISMICH A T RERH D L Bbivd, K
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RFHBEOFRPEE (XA NR—h « Py vy VAN BRETETHEEICRDZ LA HAEZ T,
KRFFFERMEE S > THA TB RERH D,

AR TIE, RFBEOEMIERA X L8IT, RFBHEDT U NI AURDLTFANR—F - Uy v
VAV DNEHR DI EIZHDENINIGE LD, RFHEOT U ML (a7 R) ITHET5
AEEFER L, TOREEZBENRBENE (227 27) ITHSTF T EENTo—fil& LT,
ENL BB BORMFERT CHLY #LA TV % [Tuning 7 A MRE AN 7 ) IZOWTRIT L. £ ORkE &R
BEHONCTHZEEZEMNET D, LFOE Y > g U Tld, #1912 Tuning 7 A MNEBE AN 7 &4
T DR L 2o 7o TR I BRI L 2 M HE I2 BT 278 & (OECD-AHELO) 7
A—=VEVT A« AZT 4 ] IZOWTHERRT D, IRIZ, Bk T 7508 CHLY #LA TV 5 Tuning 7 A
N S 7R L, YRR 26 FEEOIRE) 258 L CHH L 2MI 2 » TR & SIS DWW TR 5,
BT, REREORE L O3 B ~DRB 2B L THiD < < D 72y,
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YT TN—=T DRBIHEASNT, RFPHEDOT 7 b A LT 5 ERMA BRI T T 72 F5R8E0
BEIC—EREEEINTWDL LESHOREIL, 77X, A=A NZ VT AFH, aa e,
TR, AFva, vguy, AuAFT EELIZEMLT,

[N B BORIZERTIE, 2 OFREIC, OECD LY 7 A MR OZEE%E 5 1F 72 AHELO =22
—I T AD—BE LT, EECHREE LY T A FOERNEROELY DT T a Ttk
— L LTEE LTz, 61T, KHEDIEY HE2 BAROKFONGNORGETT 272D H BT b
7oy SCEELRE B R KPR HEE T ¥ TOECD &% HE 2R T 2 528 R O FEfi(AHELO) ~
A=V EVT 4 AT OEEOH Y FFIZET DAL ((RER: L THERY) ICHSHE L,
TS L OO TR Z#ED 7, 29 LR ARI 2D 2 LI X » T EERE 258 K
BT EARAL FTéHDH OECD-AHELO 74— E U T 4 « ZAXZF 0 1Z% LT, AANLHFHEMAZED
FREEICESWT, FHERGINTCT A ORISR « Fhi OSBRI TRBIICE S L TEER
MRARE TN TE, I0I0. HROEEZHEBCREIZS ST T, RFBEOUEL VD
BLRINOZOER ROV THMAICHETT 2 Z N TE 2 GURLERT. 2013 4F),
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FALL T, BlZIX, 1989 Fi2E L7zTU v bW E (Washington Accord) Tik, K[EH
ABET(Accreditation Board for Engineering and Technology)<°> H A i # G R MM (JABEE, 2005 4F
MED) 2T Lo LT 270 7md s Y R KT T E IS NEOT 7 VT 4 T — v a CEIRRIT,
P8 BERE DR R OB EFIEOFENRIEN A MR T 2 L4 LT, &E TRE LBk
FHE 07T AOEBMEEZRAIZERET 52 PRI TS, OISR EIATWDS 3
v ARSI, HEET =7 U 7 EH 5 (International Engineering Alliance, 1EA) 34 L L
TOHGFE « BE) & Bk & L COHIFk + B8/) ) (Graduate Attributes and Professional Attributes) T %

(IEA, 2013),

RN CH ., BRINEITE BB REE TR ~» NV —7 (Buropean Network for Accreditation of Engineering
Education, ENAEE)NZ3U T, PR EATE BERE8E (Buropean Accreditation of Engineering Programs,
EUR-ACE) fllEEAY 2004 ££(Z%8/2 L, ENAEE 25iliEd %7 7 L7 47— a VHIK (2014 4 12
HBUE 13 F{R) 12X > T BUR-ACE SR LT\ 5 Ll E ST m 77 ATk LT,
EUR-ACE §8GEN 52 541 TW % (ENAEE, 2013),
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R UIRTHEY | TR - TR TR0 TR 7 YA o) TRER) 1Ty v
7 Ax N (AR ) DS ODALET R« 7 FRAL—IEIN TS (OECD, 2012b)

76



Fa—= U TSR FHE O/ m—SVERGE

% 1. Tuning-AHELO ITERFHICHE TS50 ET o ARMEA (BIERMEAEDORER)

EUR-ACE

BT E BB RELEDORHEH

ABET
B EHEREEE

Tuning-AHELO
I¥HABH0ar ET v ARHEH

HNE & AR

Knowledge and Understanding

T4
Engineering Analysis

IZETH1Y
Engineering Design

REVR

Investigations
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THERE - TFEM
Basic and Engineering Sciences
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T¥ERE
Engineering Practice
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BERIZ2 05 - BENC Lo TR A SN TV D LR LS Tnd (X 1), 7o TTHHRE - T2
FI) X BaRIRAEE O TR HE L, TT% 7 et A [T%P =3V v 7 A%/L]) (Tt
AMEAEHNTHET 22 L L L (K2 THa BT RICONWTHIR),

Z R REOFRIT, HAD EAEES X0 BT EAHMNE EHRER (L AR Bt
2013) KROAAEIN £ L0 oL —kaER (AR, 2013) OFED#RMEZ T T,
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A AT U2 0 B2 fRIR U720 32 RE 1 2 1 0 BIEZR 2 SHNHIA SN O THEEMF O FRER S O
HEIER L TIRE L, ZNODREE, &E (FM, AR, A XU T, MY AT =z—T
KE, AFTa) (ZB1F D LFEE ORI OS2 0 HIE M O SN2 BB S TR A
THHETHE L2, WTHOBBEIZOW TS, WELELS L9530 7 2 LR V., #
G RE OB & OKUE, B ZPIRE L7 B2 5 o1 CBA%E L 72 (OECD, 2012a, pp.252-268),

1.3 TALDEE

AHELO 22V —3 7 AMIZBW TR L7eT A MHEIC K> THIEL X S & LTV ARE A )
WCHIE ST E D Dy (M) 1, /IMRIEEEORARR, ARG ELTHT7 07— NEKOT
A4 ATy ay Q011 ., HANGIX 10 RFEOF4AE 75 N, EEY 7)) ICESWTHER LT,
R & SRR E R B IE LTz, 0%, KEWRFEEZEN L T, b TE O L EEM
FERIE L CHIRIFORRDE LN D)) HMEELT,

KREEEDOY 7V 7 kL LR, HEBEDOBIMRE S EEA A AT T 5 5Et &
bihic, AATIE, T¥adi v Z—N0bKELZ 12 K% (REOENKRY: 81, FAALKY-4
) OFAES504 N (EARLHT v 7T LOFAERE, BIER 12~100% - FHBEIZER 65%) DS
Db EIT, 201244 H 23 BH2H 5 H 25 HOBMIZ N L7= (OECD, 2012a, pp.147-172),

T A NI BT — ) b SRR AR 25 M & Foab 2R 1 02 81 B RO IZ SV TR A
BRI D XY — DG FAET LR METEZHE L, 90 /0 CTHE L7,

1.4 TRALDER

BEENT AP THELEL) ELTWDa BT R EEEHLRICOWTHEREZ A L, @D
B DRIBEOKETT A MEBEATE TCWDENE I N, 7 A hOZYM L (EEME 2R+ 5 -
ThiasO CTEHEREMH LWL D, AHELO 74—V B U T 4 « 2AZ T ¢ TiX, il RO SLHE
DEE L KHEDOHE, MOERAEED b L—= 0 ZITRHICEABNCER Y $A T,

NHREFEA TIX, AHELO =2 Y — 37 MAICHE(E L7 B & (58 1hR) (kDWW T, KT
Bz e L7z, BARTIZ6 ADTHERF T 75 4 OFAEOIE Z A L2030 TH &)
(272> TR IEEDORIE S A FPE L C AHELO 22> Y —3 T AZa Ay b Lz, Bz, EALEH
IR SN DI OB ARG ENTOARWEAIIIINELZ R L2 . SAEEO”LE0
KIENRAB G AT LA ZR L2 0 | BUROEENEICHIS L ifilidsy (EAS1T) 2%
KLUV L7, AHELO 22> Y —3 T AT, 2O LEAENGDOa A F2IY £ & TWETR
OERSHEUE (5B 20 A1ERk L7,

KFEEEOBR S A T, EEMREE N L —=0 708200 (O~4 HRE) EiiShi, %H
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DR Y —F =N —5C U NEBSEA TR L7z B AR & SN O FA OFfE 2 B s L1 (5 2 i)
IZHEASWTEBICEA L, HEORBENSE LN D E TH#EL2 ER, LEIDG U THAEEICEITE
EAMA Tz (B 3 - fEERR) .

FEBA R b L—= 7 THRICIE, FEICBW T, BR) —F—0TED E L IZEN e
MM L—=U RS-, AHELO =22 Y — 327 AT, B AHEZRBR 0 Heim o FIE T
BNDEY, AN L —=U T EEBOREOTDICA Ty - Ta s T AR LIz, BART
W R = —DFEDL L 12 A TFEHMZEN 3 AMIChco THRA M L—=0 7 EHAIC
WEELT, RN —=2 7 Tld, KREWRFEE CHEIR S NP EDE D —BIZONWT, FA Y —
Z—NEANCERA L, SAEORAERLE —H LW E, — DD 2N THR AT —LA2H TH
Klafat L, BRAEHE (MEEhR) OflR & KEIZRET 2 3b@sf o il ohnl-, 25 L b
— = U T ERR AT LIS BRARIE, RERANISE VMBS IR S LT, BT T LTI, FED
R D 2FIRVIZHONWT, HEWICIEERSIC ZAORAENEBE L THEAT D LI ICREIN T
o3, HARTIE, ZOEBEREO—EEIL 89.1%ICDIE -7z, B DEAFHRIZOVTL, FAY
— =D TEIET D & L BT, BRETF—2E LT, BERRAOBLS L KMEL TR T DN &
7= (OECD, 2012a, pp.173-180;0ECD, 2013, pp.90-95) ,

15 OECD-AHELO 74 —YEUT 4 - A2 T4 DR LEE
1.5.1 MY IL—F & OECD D RfE

OECD-AHELO 7 4 —YE VT 4 « AT 4 Tk, BEREK OEEBEVROEMF ) AR
B HAFEER 7 21— (Technical Advisory Group, TAG)2NERIE S Av, BRI « BEIM 7233570 5 HL
HLOEE 6 LT E T 2% EI 2 -7, TAGIZL 5 & OECD-AHELO 7 4 —YE U T « AXT
A DR E LT, 17 0RRDE - iz T, 3 208508 CHADFLEREICET 57—
HZEWWET D E VI BEIHZ RLZ2VERTHLIZH b 67, B, #iE b, o7V 7,
TARNDF T A FEM, FRRKREOMEDORS, T—4 7 V—=7 Fatotr, #EI3EE
ETHUNICHR S L, EE EOBBITIZE A ERRIEICETTLHIENTE I RIS
TW5,

BRE S LCIE, EBR BT B A A NE LD X D ETTIERM L, MARE L, HEloxt
LTCEDEIRT 4 — KRNy T &7 ) ONZHONWT 7RG E AR L CHIMEZ T# 2 /3
oDl BHMEOHEL EMIITH) LERDH D Z & [—fMHEE) 205085 o STR)> S I
SLTHIET 57 A NOEBSERMEZ AL, FR2EOSROF TRIE LY . BRI, tha
B, ASCHS, ERE Vo RIEWFERI B OXSOF THE LD T 587257 Fa—F bk
AT AMEND H T EENTRR S (Bwell, 2013),

TAG D& %3517 T, OECD 12 AHELO 7 4 —Y B U T 4 « AX T 4 ORI AGA O FE i 1]
FTHBIZHEENRLOTHY , RFEHEEOT U M L& RILEOT 2 MiEZ AW THIET S
ZLIXFEETH D Likmm L. SEEICARHE~OSMEMEOENT T D, ZORHEN, TAGIZL - T
FER SN ERR RSB BET B A AL AL DX DA THEMm L, MAREL, #HFLTE
DEDIRT 4 — KRy 7 &7 I OPICOWTEBEHAEZBET 2 & W I EEICERIINZ D
DEToTNDZ LA, ARFEFMI AT 72 ERICEE R L VWX D,
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HARTIE, 280 LEHEMZNERERILFEFERICSE LT, a2 87 AR OREEE, T A
NHRE & BRSEREDERR, T A PEE RS E W o e EHOTREN A RER L, T OlEfE T, TR0
TEDOL IR BT AOEENHIRINTEY . ZhE BRIICED X ) Bk e L
AL Z & THIES 2 Z EMFIREICAR Y . BRAEHEZ CO LD ITHIET 5 2 & CTHEDMEZRED
BUS L KENORATE D00, FRE LTEMET 2 2 LN TELZ &0, HiflDORWEER K
Bre LCRMiiciuCWb, 7o, ZOWMBECTHAMBOEBREHEMRAZ T2 0N TELIEL, B
BHENZEE LTGHish TV,

AT VAN ER SR TWA I v BT R, SRR KRS L o THA e gt %
HLTWD, TIWPX, TN BTV AEFLOFNT 0l T Al LU GERATRETH Y |
7 A MEREIZ X o TRIE ATRE A B R RIC AR LT 5 Z S ice i ¢, lx 0 THFHEMENRAE LT
HA A—=VIE—HRTIE R hoTo, EO LD e TR L B &5 2 On@th, [HikiE o X 512%
25N LIZEDXIRRENDZ L. EOREDFEZIEMR &L 723 DnEK-> T, HEOM
TARBICEDIIIERB O & AN 7=, L LR E, F—ORARKEICED ETIZ
VBRI, BRAAERD JLICEL o T o T,

Oz EiE, BREEL L TOa BT U ARAALZ G T 2200 TlL, RFPEENRT U M A
WCRT 28O A A=V NTND EHIFFT 5 2 LIZTE RN EEBIRL TV 5, REHE D,
L EMERIISEIDLNT U R AL HONTA A=V 5 IHET A7 01001F, =% 28—
KTy v VA hOYIEHEE 70 D BARFGI 2 G T H0ERHH 2 L AR LT D il
HF oM T— BIEIRMNER S UE, ZTHUISIROENEZBL THR SIS Z E bR LT
Do TOFEWT, RO TFHEMENT A MUBEA LR CTER L7 ntE A FAEOHE % ILF T
BR L7 o 2AAER P07 T M AZETHIZF A= Ty vy VA M EHEX D BT,
b CEBERHEKES o2t W2 D, FXOREMTH LT A MHELRAFEEET, Zo7
O A CEEBRE T E o LHEEHMZEICE > T, MO THEERBEGRNI AR5 Z LRHIHSH
%, LT, AN FAN—hK - Py vy RA L ME, ERECEBERAEOH DM T 0 S
T Lxiket (P), FEhii (D). 7l (C). S (A) T2NEEMRGED 7' v X 28D HERZ, 15
THERR 2D 2 ERMfEIND,

OECD-AHELO 7 4 —YEUT 4 « AZ T 4 OFFEE LTSN TV D01, 7—ZFIH O
b, RFICESTHIER 7 4 — KRNy 7 BIFEAEBTLTERDPSTZEATHD, FEHEET R
A NOBR%E & ERiIITZ KR a A NEET L0, B et E b o THEE L T < 72Dl
REDFEBERET EAA L MIBMNT 52 LT, a2 MIAAIMEH LHEREHF LD Z LR
AIRDEMTH D, KFHE OERAEOBLEN DX, REHENFEN T 0T T A0MYERH 0HE
BN LD BRI R R EFGOND Z ENHEETH Y, 207D DR EH A IRETHZ &
AENFE STV D (YRR, 2014 4.

2. Tuning TA FEIRE/\> Y OEUE

21 HHEDOME
OECD-AHELO 7 4 —Y B U T 4 « AZT 4 O EFEOKRGHIIEDW T, ENHEBORMI
AT CIE, Wk 26 FFE 7' a =7 MFgE L LT TEBRM 2T A M-S 7 OFF & ENES &2 X
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Fa—= P SSREHE OV a—r S VERFE

HRFHEED T 0 — 7 VERFE-AHELO 7 4 —Y B U T ¢ « AZ T ¢ ORFRRZEE 2 72 [EFR LRI
78] 236 BF, [Tuning 7 2 MHEAN Y7 (B LF538) | OREEICEF LIz, Tuning 7 A M
N7 OFE—OHIX, RFEHENILEDO 2 7 ARG IE DN TT R M Z LR CE
R 57t A% @L T, KEEEOT U N h LB 2 @R 2 LA L~V TRk 5 2

EThDH, EMEDOM TR I mEMIL, SUROEWEZBZ THEHAINLZ 0D, KFPH
B A= ADRERFCRMTL2HEEHC L EEEEL RIT L, BOROBELBEIHEOM Z L
DR SN0 6TH D,

Tuning 7 A MY 7 OFE —OBWNL, 7 A MUBEZMEHZ, KFEEHE OED oW THE
52 L THD, Tuning 7 A M AL 7 T, $#Bid9 5 X 5, SRR C AR 2
HESCRE ) 2 R, R RIE T THINE O X 912825 71) #R9 Tnb, AR LIER IO
W5 Z BT DITITVN R DEERLENIONT, KFBEICHEZEZE L, FRFICBW TR
TR T T LT YTA T HBROBMEME L 2D Z LR BIRL TV D,

Tuning 7 A NNV 7 OB =0 BIIL, KFPHEOUGEICET H2HER RO T 4 — Ry 7D
TV HERETHZETHD, ERFACKH LT, BROFAEOTFERNEZ, ERNANDOET KFDTF:
AEOFLBRPERDL L THRTED L 9T 4 — KRNy 7 -V A7 A& BERICIRET D & & biT,
FEolmT, 24 - (BEM: - EESEAMN R ST X MR SICER SN RA T, T X
N REDEBE 72— b & [ER R F v — 7 B DHEERE 7 — RNy 735 2 & &4l
IZANLT, RFPHEEO 7 10— VERIEICEER U152 Bt fTREZRBGHLOIE Y 2R T 5,

7 A ML, OECD-AHELO 7 4 —Y B U 7 o« « AXT ¢ Okl A AR, TH L5553 B oD =
VBT AP (R 2) IZHESWTER LT, TRb b, [T - TR 132 R0RRE
fEZHWCTIRIASBEL, L7 mtex (Lol - D7 - TRER) ) TT73Y =2
v 7 A% R KEE AW CHRIET 5 2 & & Lz, 72k, ZEGERIRARE T, BT %50
B [TAEHLRE - T2HEM) ORAWVEEEZRY 2 < R TE 5 L 51, BRI T 5508
DHENEBEDR Sy (F3) ITESOTHZS T OFEMETF — L%k LTz, HAD LFHE DM
S UT-BURICEE 70, 2 5 Lokl &2 & 5 2 L NSRBI THENTH 5 LI SN bH Th 503,
ZOZEF, FRBRXMECTHEET HWE O L HICE 2 D7) 2D SRR - KR RE
VERE T DB, D72 &2 L UL TR TIZR VI L2 ER LTV 5,

BN ERERRR \‘. CLOCE BT 2 MM

® FAT TR MR ER
* SEOAFRANSERSNET Ak
FEERGEIEL TR NEEAY
| ®CLOCE &E#HT 372 MIUOBIR ZA2
| SAFBRAADT 1 —F/wo

S 1 T-.:;;-:.__-_;:'I "

= #
T

F—Z 3 Y FHRETR KA ACER

h+H4 A VANEFREEE
H 72 i HEQCO

. =
U

& ﬁ #
| e FT M WS /" H;ﬁ ::
: ® WS \
' SIS A . mmse
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K2 BRIZHHFOIUETUAREH

I 21w XFI (Engineering Generic Skills)

EAELT, XEF—LD—BELT, EMICRINERZTEEN,

EGS1 (21
The ability to function effectively as an individual and as a member of a team.
THEHREC—MRHEREDRENICOAZI 2= —2 3V ERDI DI, SHEHFEERFET D
EGS2 7.
The ability to use diverse methods to communicate effectively with the engineering community and
with society at large.
cosy | HEITHEY. BENICERT D L OXBIERH L TRY BT,
The ability to recognise the need for and engage in independent life-long learning.
caca TFEOFRMEICBEY 5 I8,

The ability to demonstrate awareness of the wider multidisciplinary context of engineering.

T2EFE - TH#EP (Basic and Engineering Sciences)

BES1 Cx2)

BRI 2 IFENFOERL G LD2RFCHFEDRIZICET 2 A & 7,

BEIZIIWD - Bo. B BERITEEEE,

The ability to demonstrate knowledge and understanding of the scientific and mathematical principles
underlying their branch of engineering.

The basics of mathematics include differential and integral calculus, linear algebra, and numerical

methods.

BES2

FERT L5 IENHFOEEZECHRICET 2 RIKHIEAE,
The ability to demonstrate a systematic understanding of the key aspects and concepts of their branch

of engineering.

BES3 Gx2)

ERT 5 TFENFICET 2 BREHIER (REMDEREELD),

(i) BERIOTIIVY

(ii) B NZE - RIEHFE

(iif) MREE - MHHE

(iv) RF BHhZF - BEE

(v) BWOBRERY T, BSEE, 2—E2, TPV
The ability to demonstrate comprehensive knowledge of their branch of engineering including emerging
issues: high-level programming; solid and fluid mechanics; material science and strength of materials;
thermal science: thermodynamics and heat transfer; operation of common machines: pumps, ventila-

tors, turbines, and engines.

TI2%%94%7 (Engineering Analysis)

BHFOAFEZEAVTIFREERBYD, BREEEE. BRI DREN,

EAl The ability to apply their knowledge and understanding to identify, formulate and solve engineering
problems using established methods.
TZORE. B, FEREPHLEYT 012, MFEEBREICHT 5880,

EA2 The ability to apply knowledge and understanding to analyse engineering products, processes and
methods.

EA3 BER D AECETIVLERIR - @R 58,
The ability to select and apply relevant analytic and modelling methods.

EAd XHMERREL, T—AXR—RZEOLKRLGEREFAT IS,

The ability to conduct searches of literature, and to use data bases and other sources of information.
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BYLGRBRETHA V LTERL, T2 2RI T, HEwEEEN,

EAS The ability to design and conduct appropriate experiments, interpret the data and draw conclusions.
B ITZICRDIUTIZCONTONT 28E,
(i) YWE - TRLF UK E VAT LD
EAG GED (ii) KE - ZRAY AT L
(iif) BHOER

The ability to analyse mass and energy balances, and efficiency of systems; hydraulic and pneumatic
systems; machine elements.

I%274H4A > (Engineering Design)

REDERINLERICEADTHA VERELTEITT 2D, MBMEEREZICAT D8
7.

Ebl The ability to apply their knowledge and understanding to develop designs to meet defined and speci-
fied requirements.

£D2 THAUOREEEER L, FRTDHEEN,
The ability to demonstrate an understanding of design methodologies, and an ability to use them.
THAYDRHDOAVYEL—=5 - TATITLERNT, BHOHES AT LOERETHA ¥

o3 o | TR

The ability to carry out the design of elements of machines and mechanical systems using comput-
er-aided design tools.

T2 (Engineering Practice)

BUREE - BEE - HREER - FRT S8,

EPL The ability to select and use appropriate equipment, tools and methods.
£p2 THEREEMRTL-OIC, BREEEREHET HEET,
The ability to combine theory and practice to solve engineering problems.
Ep3 BRATEDHE - AEETORREEMRT DHEN.
The ability to demonstrate understanding of applicable techniques and methods, and their limitations.
Ep4 TFEEEOFFMAEERE VN CET 8B, BiTERE - TXEROEF LRI SBEN,
The ability to demonstrate understanding of the non-technical implications of engineering practice.
s iy | P73V TORBES SRR,
The ability to demonstrate workshop and laboratory skills.
BE - &2 FEOME. ITFEREAHSIER. TRICEIBRENTO—NL - FFW - 1
2 - BIBXUARICRIES A 280 ~CBET SIEAE
EP6 The ability to demonstrate understanding of the health, safety and legal issues and responsibilities of
engineering practice, the impact of engineering solutions in a societal and environmental context, and
commit to professional ethics, responsibilities and norms of engineering practice.
DAY -EFIRDAVRNERNHETEI IO I b - XX DAY MPESRRIETIZET S
Ep7 B, RUEZOHMIZONTORH.
The ability to demonstrate knowledge of project management and business practices, such as risk and
change management, and be aware of their limitations.
g ip | B A AT LERRLTERT SEED.

The ability to select and use control and production systems.

HFT) OECD(2011, pp. 28-29, 35)
F1) BEELGIVETURATIEH DN, AHELO 74— E U T4 - AZT A TIFRES NG M >T=,
FE2) M IRICEENI Y ET X (OECD-AHELD 74 —YEN T4 - RAT 4 TlE, TAIFEENIVET VX)),
3¥3) OECD-AHELO 74 —YEN T 4 - RAT 4 TlE, IERETEALIZAHOIAVET VR ELTAE L,
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£3. HEIFSFOHEARORS

D - D8 F—7—R
e Wy - S, WA K. EREK. HoAER. 7R, B
= HESEBEY ML
FE AOHEN, WOBH - DR HOE—* > b EDEDH
13 H. EBOEL, BA/AEOES, tELETRLE— B
B, EHH L HE
B3R - FE#E - TABTISHE O A, Bk B, AT,
LESH. BESNEEVTH, BREHEBEERR. 1L
P & R YL, EE, OFAHATRLR—E TRV, #E
B | OBRELHRIGAN. MEOBELEE. TEMBOME - #
Bl mm
% BHIED. AR, BERD. HE. HEED. | AhE
EHCRD | B | EHR. 2 SHERDR. BRIER. WHER ESEY
5 | B TEEEDE
B | REELRELE, REFER, TV hOE— BROZOE
|~ BIERA TV EAF-EIXRNF-FHFA. BYA
TRILE— ; gL, HEORA. BEL, BBEH GVEE, HREH. K
g | LRN | SRR, RIS, REOESE, BRG0P, HE,
i B | EEBE L T AL ORE BT BRI BT,
@ MR, BRB. BiHLIER. BED, TR
% EEREH. 74— RNy o8I, BERE. BREISE. i
| & | & | AWE. TEM. REEL PIDSIE. SORIER. oY T
3Bl - #E4E JF1T—4, BR - BFEB. REFBRERET — R
N b STEFI R OER
UIHE. TYEtéM. BB, <4~ 0 - F/MmI. REMN
T &&ERE T, BMNT. 4. 7tV TUER SEYRTOMEA
EVJ. £EEE
BHDH O FEEHEE BB (2T T U b, TR, RS IR
ALLTO B, BAY AT A, B, ORT4 VR, BHR- AT«
M AT THER. BE - Bt N1 AR BER-BEVATLALF
N B - R T L

HA) BABMESEREHE, 2015 F ; TEKRSE, 2012 F,

X 2 1%, Tuning 7 A NERE/NY 7 OIFENOEE TH 5, Ak 26 FFEIT1E, 18 #ERE 32 A T -
HEFHEMEOW IO TIZ, B T Oa L 7 U ARHAA) (R 2) 1IZEDNT, 2N
R 45 B & 3ok KRIE 6 2 ERI L. 9 K52 85 4 DA DA RIS N TZE DY M4
L7z, BT, 7 A MRBIZHRFEICEE LT, OECD-AHELO 7 4 —YE VT ¢ « A& T ¢ |23k
[FCH D MLA TEBENEAE IR O T4« A2 5 ) AW S B BRGSO F 5% &
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XHEFTLZ 2B LT, EHEEAEZHEAT S L1288 H 7 (Cross-Border Learning Outcomes
Collaboration in Engineering, CLOCE),

AREGHIL, Rk 27 21X, BARDT 2 —=> 7 EHALS. (Tuning National Centre, Japan) D HX
FHO—BR L LT, PRk 26 T A M RTEIERUCE D A TZ TEHMZEA L &> T, &2FE =2
OHIBALS TR L CELERD TETCHD, Ta—=U 7ERILE &I, Ta—=2 712875
EBSH B O P CH D ERE T 2 —= 7« T H T I —ORIEZ 521 T, Rk 27 4R X 0 [FEN7
HEBCRIIATICRE T DM Ch Y, FTa—=2 BT 2 AAROE N L 725> C, ERNIDOF =
—=U 7 ORME Z DRI OWTIHERIEMILT 5 & & bio, RERE TR M TFa—=7 - 7
Ryl PERESZEEEEILE LTS (Fa—=r ZERILER— L= 2015 ),

ABGHIE, FERAGICIE, BEICER L RFEEVPEBRICNET 2 L0 TE 2B YA M T
JBEHT 5 TE T D, Rk 26~27 FEEEIC IR A D 2 o B F U AN I IE SN THERL L 72 7
Z MiEEZZBHY A FOZB LA L, PiBEREOFELZHIRICHEmM L TERALIZD, BHT A
FNEBEZER L TER LY TEH L2 THZ LT, REEEOT 7 N AT 2 I@Efig o
N o2 a2 BiET, TOBE, 7 A MIEORARRIIFEFRIRMLT L2 L2852
LT, TAMIEOKEZ SO TV TDOBEERET5 L L HIT, 7 X MNEBEOEES /A
DA T 27T =2 Z2FHML TN 2 E T, HAEUWRICET D7 4 — RNy 7T 72 i 2 5
Z Do

22 AVETUREFERRICETIEERR T O RN

2O LEEHE FIAD S &2, Fpk 26 FFEEICHD AT A NEEERO 7 e 2 Z2@ L TH 5
Motz AV ET VAL EHRRICET 2 ABROMRR L BEEIC OV TR L TA LY, &
ITERRZBLC, RFEHBFEOT U NI LEZEDIIICHEL, TNEEDOLIITHET H0O0%ED
THEFXFAN=b » Dy vy VAL MPFA LN TV DORRT 2R (0 E) R LN TES,

221 ZRBERAMEEERT S T0RTHLAIZHE 2 E

T A NN 71280 DGR REOEENL, T TR - THHE) a7 U AD A
REBENFOEGE M CHRET D2 Th D, Lo T, ZHEGERARMETIL, [Birha2
I CRETE D EMEAROBE] L WO THAENRRE SN, LnLENb, EEOFAD
fRBERE R 2D & TEEFRITIL9.1%~100% & LW T DX RH b, 5 EOREIZHREN H
D ERELMNTIR ST,

LB RIED THESEE ] OFEIC W T, FAICERET 2 —o0maivr S,

F—ld, ZEEERAME T A 5 022D < Himm CTh D, a5 W) TRHE 2R 5 [
B TEAMRIER B S M) Tk, fEICELETo 195 (TR - B ) BNER D, 4
ICBEDLETORT v TOLEN, EERIEREZLTZLLTNDEEZEZX LN, ZHGEIRARM
REIZFEN EORRE O 09 2 L 2RO D00 E W2 T, Ef#E & LRz 3tE
THVEMEN D D T L DiEm ST,

L, FAEOHERRN A O DA TH D, FAICHRERIC THE L Tt 22850
D, e D A EMORZHE ORGSR L LT THEANREZ T DENETEELTND
MEFERLE I E L TWVDLONIE > T, HETHMEOHEN R D Z & 2w S i,

BETOFER, SRR OAEFIN [ T2EH - THEM) a2 EF7 V ADLR#BRBEENED
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B AR TR T2 2 L Th D 2 LTl MELE OICRFZZES 5 [FHE T2/ 5 RE)
MEERZEA AR D ] TIiEZe <, ORATORITITIERZEL Z 2N TR T
ZM O] ThanZ ez, £ LT, M7 7o —F (FHrLoBE2T) &
19 RE] L HEARRZREAN DWW TOHfFEZ [ O R 2B 278258 iOR S v,
TOZEF. BAROITFEHEMZEN, FERREOREGIZRERE LT, FAEORTESRL THTIE
Lne B2 A (S RARETIE T %)) &, Tkl [RHED) A ZEH
1 Kb, EEHEST 7o —F (FHENVRLEZT) ] 2 THERRRIEANZ DWW T O] T
HHZLEWELMILTND,

¥, 29 LIBBERARMEORIFILZNETITIFLALERNEEZILNDL Z b, AiFFE
K OBRLMBRD THBRR 2B & 72 % Z L 3 BifF S LD,

222 RRXEEEERT S TOCLXTHLMNIHE 2 E

[HMED XL 2B X DT 2 R Z BT 2BIE,. AAROFELL L TIRIEEA
EFHTONT IR o727z, ZOBLENL S, 7 A MEAN U 7 IR 2B & W R 5, F
% 26 AEFEIZ 31T BRI TEERR OB A 38 U CEE L7-ifi 2, 2 2 Cik s i) RO 5,

F—OfslE, T A MEIEOT —<BRCOWTTH D, [HiFED L 1cE2D ) #/15 T %
N R 7 OFER AR T, BEF OB T 2o/ M2 T —~ & LTRY HIF T 588, EAD
%8 2.5 0] 13RI 203N 2 & D, 72 CARWSUIRTIIREEINLT <, R EA
DL WIARTIFTREZIUC W EBH LN STV D, T A MNEBEOT —~ 2 REERIZ, —5
DRENFFCHERNC 22720, FRREEH 720 LI L Hic, TREZEZERLIENLNR T
FIFENTFREA RS, FEAETEN LR UADRND T R T RARD B,

BORR L LT, FEORE T, FRNTEE L CWRh o T2 72 DICER SR HEIZR D A D TV 7R
WREDBLE DN E EN TV A I BRAER THRRICE LWEL 2R H 5 2 L RSN,
2O LI AIE, MEERAEEOREENE —BEO 25152 T 50NERH L1, ZDTDITIiE
TOOHERBZ b, —oHIE, A X VIRICT S 2 LT BENOE ZPERT D 5k
ThbH, “OHIF, BAEEEZRMICER LRANLAESE TN FETH D, T A MIEOME
ZIFETHRAT 2561, RAEECOWTEOREZH R L TEHL TS T ENTEDLN, TA
NN 7 O ARV A N TRENMERICHEEIEHT 2562 RIEX 5 & REORE & LR
JERRET 2 H 1 CHET H2MENDH D 2 EN@Em Sz, bod b, TIUIBEZHLET L LI
BND 20, HEAEE LV EICOW T b Sz,

FoDfmR L LT, HROPAEZ, M L7002 W s s 3 L TEiool, T L7o
B G| RIS L7720 | BEOBRE % < 2> TREZ/ERR L7 0 723 Z &0 % C
RN EEZOND LN, HED XL HICEZD /) 25 R REA B L TREREY I
Tpolz, TOMmERE X T, AMIRETIE, EO XD RREZHR L T D O0EFAITERIIC
522 BT, TIELWFEG) TIE L < ZRUWRZE B R ONBUR S AV Bl ) O RAZ T 2 M
I DR—ILN—VE R T H b LT,

FUOAE LT, 7R MIPEN I TIE, FEICESTREIZZ20H 5, IEMNABWTIIZN
(B SELMME] OFREBIEL T\, £95 Lic TR 1IMEDRHLL TWRWNWZ L3 %
W, FREOBLSSOKEELRET A MNERHH Z EBNEM SN, 7o, £ 5 LI -NT
I, B BB O BEEY 7 © OB MR SER RS TR A KIE T D MR B D & 3
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Fa—= U TSR FHE O/ m—SVERGE

STz,

FHOFRE LT, LI DA o & e o MBI e r35 0 b B 453 5

Ba, BARORZETIHEE A LT TN EREm Sz, BIxiE, H5 TGN L5
T IE VX —M) & TRMEMNE) SRS LTl L7e 0 S BE SN S ICREHRTE -
TAREEE - M HINEEE, Ao V=7 GEREESOZTNENONENL, FOX
INZHIETAUL LD HDNT, BX 720 TELFEITDRroTz, 29 LIZREEZH O OITR
WY TN E VI BELH D, TEHEOED FIZOWTHBERE T ERTH, B E A
72 U CHEMET DB HRR SNz,

ZOMOFEANH 2R E LT, MUeEO R, I L OGS RSCELR O T EHT oW Tk
D TCHET HMEND DA BIRF SN, 7 A N TIEHT 5 XEOFEEHEOFR-EIZ OV T,
e CRTHEHIIESN T, A U A—ICBWCTHEEICRHLT S Z ERAE S,

INDOEMmEEL T, HAO TEEMFIX, 1R ORAENRMELE LT, IHifiEo L1
EBZDN BEFENFIMHTDLZEEZEHR L TWDN, FPAEITEY LENEZBERT 28 F L. T
ZRET HMBICIFET D2 R0 ONRBURTH 5 Z LGRSz, A%kiE, 29 LB
WaHE 2 T, 7 A MNEESRAREOIE D HTOMEY FERBET HEE2 AT & & b,
KEFHE 28 U COREICHITAT SOV DICET 268 %, — 8B ERN7e LU Tk
LT Z EnifFcsins,

3. TAMAENDY ORMEDERE D FEMTETFADRE

OECD-AHELO 7 4 —YE VT « 28T 4 OFR & BEOBEHI IS THETF L7 Tuning 7 A
NERE S 7 OBGRIZ, KRFEHBNILED 2 0 BT U ARSI IESWCT A MREZ LR TR
THTREAZBLC, KFEHEOT U b H AT 3@ & AR 22 L~V CIB T 5 2 &
EE-OBMETLZLOTHD, AEHLIT, PRk 27 F T EEOHIRILS CRT 5 & &b,
B P2 OTRENHAAN D ATREMEZ D Z & C, HORDIFE & LTEESIE TN Z 2B
7

THoWOHE L. MoOFM S L A TEEICHELIN TR Y . Bt L oBOEY
WA CH D Z b, TU NI LERELCTEAA LV "EEETDHZENFARETHD &
BEZONRHTHD, N, LFBE T, BEiEHE O BT 2 EERA 5w 1980
FREVEH S, FHEINTEEOE, RREMAOFEF L LT, FRIO TR LY
HIATH 72005000 LILRWY,

LI LS, THHEEORMA® L ORI T U b AT 2 EEEZERT 5 7k
FEDORNEEATHITXANR—]F « D v A NOBEEMIX, MOFEMDEIZHMRY E>HD L
Bboid, REZEEOT U N hw, TREMBCIARMRERGIN e ar v v 2] & TETEMFN
(ZEERATRE CTdb ) IE ATREZR BB ) ICXBI L7z LT, MO BOEMENa L BT v A% BK
HI72 PR R & LA EREEICIR D AEA, ZOMREHERBL TN 2 LIZE - T, ZHi7k
ATV ADOKEIZOWNWTOHED A A=V REER I TV 7B A%, Tuning 7 A MEEN
> OEHITHIEZ TWD, ZTOEWRT, KEREAMMOFR S EHCE 2 2R I3/ S < 7Ry,

KERE S ORI 2B 20823817 BRI OBHR_OFH & L TRLEIT 5 2 LN TE 5,
KEELFETIE, BEFEEOT 7 N MM DMMEHIREEOM S 2 T2 e LTRIT, Ta—
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=V T OFEIZESNT BERFREOa T | ICETLIEREATKT D2 LICkIT 5L L bic,
ZIIBIT a2 BT U REFHRRICIE L LiAd, ZOBEBEZFH0T 5 72D O Ep| 2 5228 L
TW5, KEFELEFZEORH S £7o, RFPABMORGEAZME L T, =FAN—F - Dy vy TR
b &8 2 D BGO I, TR - R 72 7 LR RS ~ OB O AHEER 2 AFE 0 3 hhai) 2
bHZEETELTND,

SEXH (V=7 A ML, FHCERESROEAIE, 20144F12H1HICT 7B 2)
(AAEE
THERZE [HINEEE T 508502 EBEOREICHET 2MEN @EhE) ] COTREE B8R FgE
HEEZFEEEE) 2012 47,  (http:/www.mext.go.jp/a_menu/koutou/itaku/1321320.htm)
PRBEEFRS D722 Z E L T2D O RFHE OEREHIZ W T~AEEF 0T, ERNICE 25 a2 E ik
FTBRFE~~ (EH)] 2012 4, (http://www.mext.go.jp/b_menu/shingi/chukyo/chukyo0/toushin/1325047.htm)
FOR TR TOECD M EHE BT 2 FE RO (AHELO) 7 4 =YV T 4 « AXT 4 DFEMDH Y 71T
B9 2HAMNZE (Rt ) COIR PR B R FUCEHEEZRFER ) 2013 47,
FARB A ZA R msns T R ARE S 2 25 e (2010~2015 ) |
(http://www.jabee.org/accreditation/basis/accreditation_criteria_doc/)
TVT s AP LA /m—rYL ks UL (R [INBEREDF 2 —=2 7R —=
¥« T A~OREOHRK] BAEE, 2012 4,
PRIBIEF-# [AHELO AR RODHTIZET DM 5e s (WHERCRIEE) ] 2014 4,
(http://www.nier.go.jp/koutow/ahelo/2014/report.pdf) (20144F 12 A 1 HT7 7 & X)

(ZE5E)

Silva, E., White, T., and Toch, T. (2015). The Carnegie Unit- A Century-old Standard in a Changing Education Landscape,
Carnegie Foundation for the Advancement of Teaching.
(http://www.carnegiefoundation.org/resources/publications/carnegie-unit/) . (2014 4-3 A 20 H7 7 & X)

ENAEE(European Network for Accreditation of Engineering Education) (2008).EUR-ACE(European Accreditation of Engi-
neering Programmes) Framework Standards for the Accreditation of Engineering Programmes.
(http://www.enaee.eu/wp-content/uploads/2012/01/EUR-ACE_Framework-Standards_2008-11-0511.pdf)

Ewell, P. (2013). The AHELO Feasibility Study: Study Results and the Conclusions of the Technical Advisory Group (TAG).
(National Institute for Educational Policy Research, International Symposium on Education Reform 2013, Tokyo, Decem-
ber 10, 2013).

IEA(International Engineering Alliance)(2013). Graduate Attributes and Professional Competencies.
(http://www.ieagreements.com/IEA-Grad-Attr-Prof-Competencies.pdf)

OECD (2011), "A Tuning-AHELO Conceptual Framework of Expected Desired/Learning Outcomes in Engineering", OECD
Education Working Papers, No. 60, OECD Publishing. (http://dx.doi.org/10.1787/5kghtchn8mbn-en)

OECD (2012a). Assessment of Higher Education Learning Outcomes Feasibility Study Report Volume 1 — Design and Imple-
mentation. (http://www.oecd.org/edu/skills-beyond-school/ AHELOFSReportVolume1.pdf)

OECD (2012b). Engineering Assessment Framework.
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Fa—= U TSR FHE O/ m—SVERGE

(T=7H%A b . BAGE

Fa—= 2 JIERALT (http:/www.nier.go.jp/tuning/index.html)

TR BANHEERRE T LR 30 LB Gk il -l 25 o0 S e alBR A |
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