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Abstract: There is a need to develop human resources in science and engineering that can create innovation in a global
environment. The competencies were set based on surveys conducted in Japan and United States, and we designed and
implemented project-based education through the collaborative work of students from various fields with diverse nationalities
and cultures for human resource development and implemented them in Japan and overseas. Furthermore, the learning outcomes
were structured by classifying educational goals into general learning outcomes that do not depend on the subject and learning
outcomes that are specific to the subject, and assessment of the learning outcomes in multiple aspects was constructed and
evaluated. This paper reports on the global competency of science and engineering human resources, the development of
multicultural and multidisciplinary PBLs for fostering them, and the assessment system and results of the learning outcomes.
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B0z ) V—F—2 v, AN - fHE
B, AT 47 -VT 7= FERROLND ELTND[1].

BRI HT R & REAEBEAT T 22T NT, K
FRRETHERTNEAMBERELIEDY SOHD.
WHHBED/E T, SDGs 72 & D FRE ORI HT 7=
IRAME Z Ff o To O — E AR E A ) RN—a Al
TEDLAMZREL LT, HMHE L BIROERINZ =
Ramb—va R —F =Ty T enol YT F AR
DORFEPREEL 72> TN 5.

FEHERBTIE, Fu— L 3T UV DFRK
B HERICERD AN LB E BNEAL2]. BINEREEDE)
f% % % \F 7= Modularising Multilingual and Multicultural
Academic Communication Competence 7' B ¥ = 7 MNIFiE
Al a=f—varEPil LI HERREEZER L,
TEARA Y h~OIEH AR LT2[3]. 4Lk Tl Association of
American Colleges and Universities (AAC&U) 7% Global
Learning VALUE Rubric Z{FR L, 6 DOFEAMHH 23 E L
72[4]. 7= BT IS E ORIE DT DI
Values Inventory (BEVI) [5]X° Global Perspective Inventory
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(GPI) [6], Intercultural Development Inventory (IDI) [7],
Miville-Guzman Universality-Diversity Scale Short Form
(MGUDS-S) [8]1& W\ 7= —/L3BRSs &, &K EOHEHE
BICHERMR T EA A MRl s TE .

—J7, LHHE OEBICEVTIE 1990 FREEN DK
BT B — AR DT D OB S ESRE SN,
1996 41T Accreditation Board for Engineering and Technology
(ABET)!N 7' 0 — )L« f ¥ 22—~ D%} )i % Engineering
Criteria 2000 (27§ VIAATZ[9]. TSI CREOE KT
1% global study £} B L EOWEINRE & W o TZEEE T v 7
7 LDOBEAEXY, TOHEF HELHERREOREIC OV
TEL DIENRE SN TE 2.

AARDZRFTIE T7a— VA OFRERL 720

B2l cBEREEABREL, BAHEOITIERLF v /N AD
EE ez kML C&z. BUE, EERT w27 AR 2R

KICHFHETZOERENERINTND. L LaERb,
EEE T 7 7T DFER O HEBRER BB I TR
BERREOFMAEE L. KOELR0ERTEY e s T
LDOT A A MIFITEHRRD DTV [10].

2. BIRAMICTKRSOHOENADZA—/L-aVE
FUy—

Brigham Young University (BYU)?® Warnick %, ZJEfTHF%E
DAZ « LEa—0b 8§ DD Ta—sb s 2 BT U —
HEAMH LA, ZZI2ABET TROONDH TR L
Frv—5IHA, FEMR & TEBREBRER o2 HE
EADEEAFISEHAOa U ET v —I2o0 T, [EHEE
BB E AT DRKETLHEROEELECT v r— N &2{TV,
FEAOBEBEE A 5 BTG L72[11]. HEETIEZH
bD3HODHT AV —DHEHAZIREIE T 1~1512W~T
BRLTW5.

kX Wamnick OFFRIZ G CTHAR =2 7 2 —IHH
ZERR L, TNEHWTHRANTAE L AREEOETRE
EMEHBICT = hEERL, TOKRIIONT3I O
DOELEN ST &1T-72[2]. F 1 Tl Warnick & & HOHF
THaEXEL, BAZENENTAITOEW 5 DOIHE %K
TN R UL, WESIE L CERTS2HEA T K
BV TR A ISR T 2 77 TR % 3 - 920 L
TR H AT SRR T 5 ) T TR e & e, BEBE L,
RSB Lo TWS. £ KERINERT AEB X
INBITz T TBENZ2HNERE X729 x T=—XC
BolZV AT BT YA 455 THlFH#E, Ko™
R FEERWS N O57-OT, 5 HETTHA ABET
Engineering Criteria (5 < a7 3 —Th 5. KET
IFEAGRSCEML O T TV — L0 b EEHR ST
LT EBNHLNEIRSTZ.

—%, BARNERTIEEOR a7 EEfEx [#e2
AL Z R L, BRI D), 4FZEBS [SUboEWZBX
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TEXEI N Lo TRY, ZJr— b 2T
— DRI EVEDOIR B2 T2 AUCKE & R D
FNRFENTND, 22200 AAREETIIETRAMICK L
TEHEMM L [F% O L)L TRIYEZEME~ OIS KD 5
nTnsdEnzd.

F 1 EBREBCEDIHIZAMOa BTy —D
G

HA (n=131) | k[E (n=149)
P | B | PN | e

avvsy vy —IEHH

7w — oSV IR 3.80| 1.18| 3.46| 0.94
R pfbzaHliL, #MES | 3.98) 0.91] 3.69| 0.94
y |IREEOB) & L& O 1HH

3.65 1.00| 3.19| 0.92

n [ICBES % AR
1 |XfboECEBEATEZAAS | 3.88 1.01| 3.88| 0.96
N EEEIC K ala = — 3.81 1.00f 2.76] 0.94

VOEBR R e A R, R
B\ o ikt % BRRS %

N mpsm asscaag L, (b
REIY)

Ekst s 5 —Lokrci< | 3.78]  1.00] 3.70] 1.11
BOE - B - THOMHEIG | 3.86] 1.07] 4.42]  0.70
K& A - FML. 7— X

3.53| 0.94| 3.02| 0.97

3.74| 0.96| 3.42 1.04

3.97 1.04| 4.30| 0.86

AR oobi - IR 2N

B g s b 2 0% 272 5 %

E ) ST 3.80| 0.96| 4.23| 0.85

. To— AR H 2TV AT L%

g | T 7 R A e, B

L s 3.90| 1.05| 4.63| 0.63
i b, BETO T T N N v
EERHGB ' ' : '

© s 3.39] 0.99 3.47| 0.89

o | 2 s o kB 3.14| 0.93| 3.96| 0.89

Identity Z3

"citizens of the world” as well as
citizens of a particular country
Attitudes TERE
Communication and teamwaork

Understand and appreciate other cultures

Live andwork in a transnational engineering environment
Skills X)L
Foreign language praoficiency
Enginesring problem solkving and design

Knowledge #0%%;

International varieties in business and engineering
Histary, government and economic systems of counterpart countries

M1 HTZRAMOZa— L a5 —

BT AMO 7 — ). a7 o—F skill,
knowledge ® X 5 72 & BHYZRE N WIREZREEI NS, REH
WZHESE - BB 2 BRSCHEE, Ja— LR
E WS EERE O attitude, identity ~ETEHH LN - TE
72 (K1), ERSEEMSEZ D WILHR R 77—
e A BT — bR BN, LEEEICE
FAEE L LTI, 70— SLBE RS THEMMES
Bl %548 L CEEEZ BT T 2R IIOMLEMEIZONTSE
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SOEATHIENER LTWD[2]. OV, HilFR AT,
HEH - B oEs (o7 v b)) T, BEN
RBIACSEE~OHIG S, 2l a=r—va iz
7obkT, ZENEEE (TU RNy b)) ~FEORDFLZERN
ROBNATWDS.

3. JA—NRLAMEBEOEHOTO—N)L
Project Based Learning (PBL)

Ta—RNVREBERET) ==y T ERELA ) N—
varEAMTOIAMBROLNTEY, TOHENEN
ATESNTNDE., BARoHMEUbEFo7 N2 H
DF—LT—INEETHD Z &, MESHiizHied 5
FiEm OB RENTWD. B LUVMIE &2 A H
HEime BB G A ) R_R—2a VEEIX, ETOHELIZA
MIZE o TRETH Y, RFEOFEE, KFEFEOA B T3
B ENEEND.

IDXIRAMER T 0 7T L LT, EHITERET
1%, £ 80D 7 i — XL PBL 2 EAA TEME L TW 5.
7 m—/sNL PBL IS, k1L, ERETHRLY, &R L
FHEOGWHEN ORI LT, EHEIHEHTL, 2050
FENRSINT 5 BRI 2 320 T DL BN 7 e
—/3L PBL OF —~ 1%, Fifc FIREZR B B AE(SDGs) 72 &
DRSS FRRE O i R0 3 0 Ml o0 SLRRREIC LY fiL A A
N—a VA AT O o BT U7 RIER AL - RRR Ok
WMThDH. TOT—~<E, THRAX—, i, B, AN,
HERRE, BE R CILHELA TV, SBERk o PBL T
XS HILORAENBIN L, REOR LS MERE,
RIVROIRE, Tu hF A 7HUE, LBy T—v 3
VETERETD.

FH LI DB 2 LSO R R L RRoA
N—v g UEHETE D AMEREZBEL LT, A, K
M7 T HEOFEOREEPLE LI 2 — 3L PBL &
2013 0B BRAAA L7=[12] [13].

EP, BMILERFLIA DXV TRV v P LBKRE
o7 U (KMUTT) & O@EEET 2013 42 Al oy
T/ v— 0 PBL AL, 2014 FEiZiEA > KRR T O
AT ARAY THRKZE (TS) Mz, BFELEEZERRDLE
FEL, 2019 42 I T REIBZ{T>CTnd. S 5122015
EPDITEHTERERE X v /82T, KMUTT, ITS 1
MOAR, A, AV KRRV T, BARYT, ~b— 7,
ANhFA, ®rEL, HEH, BE, AR, FA4Y, AT
VHEEOREBEML CORE 80 LEEDOZEFED /1
—/L PBL # A& — L7z, F£iz, 2017 = HIEANL B
TNDYART, VARUVHRTE, EHLERSE

KMUTT OE# T2/ v — 3L PBL # Z N FHBABE L TV 5.

Sy B REWT D 71— )L PBL O BIERANEAN Y, KEEFE S A
T AT EERELRREOEREH, Z7axrFyro
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V=7V 7uP =2 k (Cross-cultural Engineering
Project, CEP) & LTH A, HA, AL EALDY ZAKRD
3 HMUSBIE LT, ERBT—vREN, ¥ 11X SDGs
SBHOGERIE, BARIREE - BRSNS RE, KL
FIMEA ) _X—=va VORI PLE RS L, F—
DA UNR—ORERN R D 2 & E2BRTIE, 10 HMBREOE
TG B & FE a3 2 AN 2 7 0 77 AR L Th
D, FAROBEEDREBELTND.

3 JARALFHYIOD=FYI 7RSI b

W TR R o VSR L AR IR IR ZENT TN L
(/A= IV el =y ) B A = S/ A N
(Cross-cultural Engineering Project) O Z % Ff] & L TR
9. ZOPBLIEX20184F 12 A S HMH 14 HET, 970 10
HCHEEShz. ZMLEZESBITITVAN, 74 —F 77
vAZ R (TA) 64, @Rt TTT4THL. HMEEIT
11 0E, HEKRZT 21 KZHCERATHD.

SN D PBL (33 AT AR V=T V0 m
T AANCHEV RIS R, BRER, ERoW, 7477
AL 24TV, RAEMRBRROBEETEERTD. 20
MICHFMT VA v LB a—, REBEEEETDH. P4
X2 @ PBLIC &V %4078 - 2 30k D BB Tl U C RS
R, MM, o b2 A EBTORRESD. 0
BRI, BT ORAZENTVEROSF Y U 7 OHFT
WET 2 O FRIEBRIC /S, S HIT, 2018 AL [oT
DTa NEAE L TIS]EESICTHAREZEAL TV,
EToTar 7 sE, OLEERLFEEZEHRIZE) R
7225720, @A A HEORE 2 MEERO TN,
M E RISV AERIE R SR, @IFEME bicA
JR—= a3 VOBENEREIND, @QELEOT Vs b
DEIICHRPOFENLTRET LI IICT e 748850
Ty, 2EOa L T —oMEZE#ET 5 PBL & L
TEHFFLTWA.

4. FEREODTERAV

41 ZBERROBEBIEETEX AL+
BRHICEKEFELRZWZ B — )L AMERD =D 3EED
FAERLR & B B IS e 5 HEHE BARICKHE Lo FHE R
BIZHEL, ZNETNICRI LT BAA Y M FRERERTE L
[16] [17] [18].
BHEITIERIE LW AEREIL, UTO3HETHS.
(1)  ZE#ES (PROG % 7 1 — 3L ABMRIESIZIESR) [19]
[20][21]
(2) TIT%%aIa=k/— 3z H4S (CEFR _—AD
Can-Do U A b+ &BHF) [22]
(3)  HE{bxhigeS
Fiz, BHEICHEOHEZE BIZICKHE LU T 2 HAE %
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BRE LT,

(4) FEAOFERRIIHTHIL—T Y v 7 (FEDOH
O, FAEOHE BRI AV2)

(56) F—ALTOEBHORRICKHT LI —TY 7 (F
— LR OF EFEM & R X 2 FFEm)

T¥%aIa=/—v=aigl] (CEFR ~<— A ® Can-Do
UR L) RIS L TIXEEFIC LV REL
LCEY[22][23], AL TIX LD (1) & (4) 290
Wk~ %,

42 PROGIZ&B5 00—/l - AV EF o —DEEE

Ja—rV AMBRO =0 OF BICEKE LW I@os:
ERRD—>Th HEMEI %5 L LT PROG (Progress
Report Generic Skill) # 7t A A > MZ#EH L7-.

PROG 1Z, RBEMEES L L Com#E2IEHT2HhE LT
DV T T — L IEFRMAURES & L COITENMRRE - BERE
ABANTHDLA BT r—%iHiT5 B THRE I
TWa. M2kt R L. EHXEILIPBLEDT 7
TAT T2 T ET =R RELSBETSH
LEMEELTEY, UFCRERDOR»Oa T v
—EZHLICEEm T D .

MREFATDH x TENE  BRRBRETIN
)F59— AN U ETFY— ERAMES

st BAER

RIIRERN

AKRRERS, {8 @EMTIH

WEVR AL SEYLIREEERESD., o
BYLFREAVTIHELRE REL, m,?j Agmz_lub
- THATH @EEERL. MECHITE>S

REAH A

ER- MEEROAZPENTECER
Granmdna
LEROhmEERA, iJ
HIN(EE-FEEVEENIE) Eﬁﬂl”’]
BAOBREBLIHBTIN

ERELEL, F-LERDIN

RE@RA HECERN

RERRA BAOBNPPINET IO H{EAIHA
uauﬁmuﬁwena’nn peicing AR, SiEesSmyn

17, WRICHA TS0 =XLPRE T
KDOVTHEL. BRINEREERR EHNICRVES. TBTIN

e
RERRA
e Wi, FRCESH
RETOTOEAEMBL, TOBETH

SUSSRIGIT s, HEIES

BEEREL. HEEITZN

HERETRHICBL. KVE3N

¥ 2 PROG DEpkEL#E

PROG a7 v —IFEL TWAE YR AN—Y
DALEFL—% YTy L RELTWS, EHFELS
O— S UIEBR L TVWAE VR A=Y vpary Err v
—FHETDHZLICEY, Fa—r AN O RS OF%
oot Lic. 7YV 7 AENCHEY) 4 FRTEE LI &
25-49 D E TR A= 735 4 L PROG DET/LE L
TVWAHENTH SN, ZEOa L ET o —DKIEH
VAR 3R L., TVT TR PA L MEBROH B E
DRANR=Y L DFHN, TETFAAERANLD B LRNTa
VETF U —DR AT REN. BILOSE TR T 3 —~
Y AEBIFHEDICE, ENLYEWVBEBERITOHNRD
BB EBEZLND. FRC, JEFHEROWBHREZIES THIF
N, BOPCTEREZEET D L RIBFICERNICE RS Y —
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K925 T§ET7), A FLRICAT R TEIERIE) © 3
THRN, Fua— OV AMOREHME L THIFoNnS.

ZH TR TILSES | AR, 2 3ELEDRK
HIC RO ELEICK L, KFERETE VAT 2AHETHEH
LG 1 FEADOERFEBEAEITK L 1AFERTHIC PROG % 5%
L TWD., 52, JuerAILvFrxo o o=T) 77
nYx7 k (CEP) OfETHHISMAE2HRIZ PROG % £l
LTW%. CEP TIXAARANLSMCT &7, B, FEX, 7
Z VB EOKENLOSMBEIZKIET D120, VFT v
—RR e v r— ol FICEEREHEL, &
HIZU T 7 v—RBRicx LT AR E N %, SEND
®D CEP OBNMEBDOEBEIOTBAA L FEFEFEL N5,
FAERBEOT A A N ESIMGEOFEICT U FER L,
FEREBIRZIC T 4 —F Xy 7 LT 5.

Model Worker

¥ Global worker: Age 25 through 49 Japanese busi persons, who i in =
Asia., and also whose manegement was high reputable by others and themselves. (735 persons,
thier average residing abroad is four-year)

-8-Global Worker =-Students Average

E k& EEEEEE

Team Perso- Problem Relationg
nal  solving with 98 Manage

o = on
Skills  Skills ~ Skills others ‘ment dence
others

Problem Plan-  Imple-
Identifi- ning menting
cation  solutions solutions

C ol]abo
-rati

Compre
-hensive

X 3 FETIIERDAEIDRAN=Y DA T sy —

CEP ~DOBHN AL EF L —DFRICED L HITHE
LTV D& i T 5728, B 1 F4 L85 3 FA %%
G2, CEPIZBMLI=FA L B LR D> 72540 PROG
DarETr—OHEOHREEZLR L. B 14FEAD
FERER2IRLE. FH1IEAFREOI BT v —H
BEfEL 1 ERERZIL CEP ETHO R a7 &2 kEk L
am®£w®ﬁﬁ%%bf$m7mﬁ?Af@%@%ﬁf

FETRTCOaVET =R LTS, CEP &#F
aawrﬂm% WZxtL, 7 r—V AMORHETH D TH
o), Twesdyy, TRREHIE D)) o3 BERERD L, £ T
DOIEHEIZHBWT CEP BHIE OO K E W,

P SFAEORRER IR L. 5 L FEANERO 2
VT U —HUE &R 3 R IR G E T 3 R 2
HA® CEP fETHFD A 27 % kil L7=. CEP /¥ & CEP
RBINE % g3 5 LIZIERTOHEE T CEP &2MEF 0=
VETUV—OHENRKE, o — L AMORHETH
L UBR, TRedy), TRRAERIE ) o3 8H#ES, 7T
CEP Z1#H OMOR K E .

%ﬁi%k?@VX%A@I%% VAT LHET R

X, AR IE L ETE < O PBL 2K R0IZ5E M L
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TRV [24][25], FH7mn /7 ANTa BTy v—%2ME
SHHHARTEEINTWDED, EL 1EALERIFEAD
5 OBIZ I T, %% CEP 213 13 CEP R&naE &
B LarEF o —DEMRUTREL, Flere—
2NV AN DB RN DTN S

£ 2 arvrFri—ofElE (Bt 144E45)

CEP (2018%[%) CEP (20184 /%) ZELRIC
SH¥E (M1:164) FENFEE (M1:48K) BILT
SH> FShl
1R | M14% | ZE8 | 1R | M14%E | ZE|  mso
DTS —HEF 350 | 431 | 0.81 | 3.19 | 3.79 | 0.60 [©)
X ANEHES 3.56 | 444 | 0.88 | 3.38 | 3.94 | 0.56 [©)
HAH 400 | 481 | 0.81 | 3.50 | 3.79 | 0.29 ]
@7 331 | 3.94 | 0.63 | 3.38 | 429 | 0.92
#HEND 350 | 463 | 1.13 | 3.21 | 3.75 | 0.54 ©
ROIS[=2=x7:9] 3.69 | 406 | 0.38 | 3.33 | 3.60 | 0.27 )]
B 3.63 | 400 | 0.38 | 3.19 | 3.50 | 0.31 @)
BiSAItAH 363 | 3.81 | 0.19 | 342 | 3.60 | 0.19
TENERD 3.88 | 413 | 0.25 | 3.29 | 3.54 | 0.25
NSRS 3.88 | 463 | 0.75 | 413 | 471 | 0.58 ©
BEREN 456 | 438 |-0.19| 431 | 502 | 0.71
SHEINZZRS 356 | 469 | 1.13 | 3.90 | 4.23 | 0.33 @]
EEH 3.69 | 406 | 0.38 | 4.00 | 4.58 | 0.58

£ 3 arvFri—oERE (R 3 EE)

CEP (2018[%) CEP (2018%F[E) ZHLRIC
SFE GFEETN) | RBMFE (BFE:56A) BILT
Sh1> FShl
1R | 3R | Zb&E | 1R | 38R | ZE| o
DT> — AT 343 | 500 | 1.57 | 296 | 3.30 | 0.34 [©)
X AEHES 443 | 529 | 0.86 | 3.04 | 3.41 | 0.37 ©
HAhH 457 | 5.00 | 0.43 | 3.24 | 3.38 | 0.14 [©)
31 4.86 | 4.43 |-0.43| 3.15 | 3.52 | 0.37
HED 371 | 557 | 1.86 | 3.00 | 3.55 | 0.55 (@)
pOI==2=x7 9] 271 | 457 | 1.86 | 3.20 | 3.55 | 0.35 ]
BN 2.86 | 560 | 2.74 | 349 | 3.75 | 0.26 (@}
BISAILAH 243 | 540 | 2,97 | 3.00 | 3.34 | 0.34 o
TENERD 343 | 3.71 | 0.29 | 3.09 | 3.55 | 0.46
NS ERREELEE S 329 | 429 | 1.00 | 3.76 | 4.07 | 0.31 ©
BREFEREN 2.86 | 429 | 1.43 | 3.89 | 427 | 0.38 @)
FHEINZZRS 343 | 3.86 | 0.43 | 3.64 | 3.59 |-0.05 @]
ESt Y] 3.14 | 480 | 1.66 | 3.79 | 4.25 | 0.46 [©)

43 W—TUYIICkDBR2ERROTERAAV

BHE & LToO CEP TR OFHEHE BIZICKHE L, @A
DHEREOMT HN—TV v 7 B#FEL, FAEOACE
filiZ CEP DBHAGRK: & #& TR, 224 O B2 /& THFIC
1Tofz. RAIMBADOFHESE BIE L FHMEE, x4
LDORDIER AR LT,

B TERFORE X ¥ A TEM L7z CEP TOHE
MROT AR MEREFK 4R L. ERSIOZRAE L
BICHEHT BAECRRE Lz TH@ ), TEHmsrg ), T#g
R, TEEN), TV—F—vo 7| OTHRHMEL
TWa. Flcf ) (230, 20B0F— A TIEET 5
HEJ7) IZBAL TIX B Rk, FAEFMERHEE &ICmVMEE
AR U7 SAEANFALE CRHN & AR BRI —%, A
ARNZBAET AR EFHE A CRHMEL 0 B WEAR S 5.
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Work in multi-culture and Communicate and teamwork in multi-

ot )

interdisciplinary team culture and interdisciplinary team

. Design system, service and process
FHENZ RS Engineering Design . R .
which satisfy needs and constrains

. e 1.Understand engineering process and

System Thinking' i i o
. L apply it to solve interdisciplinary
. - Solve interdisciplinary
RN . problem.
problem by understanding .
L. 2. Recognize and analyze problem, and
engineering process . .
design and evaluate solution.

"

"Engineering Methodology" L.
. 1.Understand engineering
. - Apply engineering .
ES29)] . methodologies and apply them to
methodologies to solve .
. L model, and determine system.
interdisciplinary problem.

. i Can find out about a situation and can
. _ |Leadership (especially for L
V=K—=vy7 exert the leadership in quick response
graduate student)

to the status of group

Japanese Students International Students

== Pre-PBL == Pre.PBL
(self- (self-
evaluation) evaluation)
n=27 =30
===Post-PBL =—=Post-PBL y
(self- (self-
evaluation) evaluation)
n=22 n=31
—Post-PBL —Post-PBL
(peer- (peer-
B . evaluation)
evaluation) =32
0=28 s
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