( )

[ ) K¢ )
) 2021 «
N STEM—+C JKSA“
[ )|
. »( « »
(OBE)
o X4 » « »
o (International En-
gineering Alliance.,IEA) 2005 «
» @ . 3 . 2021
6 21 4
2019 11 (World
Federation of Engineering Organizations,
WFEO) 1IEA s
« » (2013 3 D)
( N N
~ ~ ~ ) b
( R
R D s
( 2
N D

: 2022-02-20

’

«

,2021

11
2013

WA1

solution of--

. IEA WFEO 2013 «(

IEA
IEA

> 2021
2021 WFEO s
2013« »

(2018  H)

. 2013 12
2013 “ ”

” “ ”»

° ,2021

. 2021

( Do
“Apply knowledges of---to the
-7,2021

2013

“Apply knowledge of



{ »
1 4 » ---to develop the solutions of 7,
2013 2021 ’ (
WAL )@, WAI( ) )
(
> : appl d 1
WK1 WK4 ( WK1 WKi4 (lp?y) (develop)
WA2( ) WA2( ) WA2 . 2021
“ 7, 2013 2021
R R €
(WK1 WK . (WK1 WK (2018 >y “ . “ -
WA3( ) WASC ) s s
. ( ).
« P4 y « »
- (WED . (WK5) tl ¢ y o« N
WAL ) WALC ) y o« N y o«
(WKS$) ”»
(WS WAS3 / . 2021
WAS( ) WAS( ) ¢ N .
. (WK6) . (WK2. WK6) N °
( . . . ) ,
WAG( )
( . . . ) ,
WA6( ) ,
(WK7) .
. (WK1 °
WAT7( ) WK5 WK7) N ’
(WK7)
WATC )
WAS( ) ! 2015 « »
. (WKD) ’ 2020 s
(WK9)
« » (UNFCCC),
WAS( )
WA9( ) 1992 «
’ > »,1994 . 2020 9 22 .
(WK9)
WAY( ) :
WALOC ). ,
, 2030
’ . , 2060
WA4 o s
WAL1( ) WAL0( ) .
. WAS5 / WAS . 2021
WATL1( ) 2013 ,2021
WAI12( ) 7, , WKE6,
: @
; (+)] ) . s
. (WK$) °
(WAG6 + WA7
17 (UN-SDG) .
Y/ WAG6 . 2021 WAG(



2022 3
) 2013 WAG6 ( ) 4, “ ”
WAT7( ) . 2013 , ” (
WAG6 “ 7, WA7 “ 77,2021 4),
“ 7, WALl / WA10
o . (2018 D)
17 ( ) . , “ ”o
WK1 WK5, . “ >
. N .« WA12 / WA11
(2018 )>> “ ”» “
WAS / WA7 . 2021 N
. « (2018 s
yy o« » o« » i .
. 2021 , o B
. YWAS(2013 )  WA7(2021 . ¢
) ethics “ - , ¢ ” Do , 2013
(morality) (mores) ¢ ” 8 ,2021
. ” , 9 B 2021
. N N 3¢ > . 2021 2o
. N LBl20 WKI1. .
70 . :D ( N N
. » (M. W. Martin) )
(R. Schinzinger) 2 ( )
“ ~ WKZ: .
¢ YWAS(2013 ) WA7 . .
(2021 >  ethies * ” “ 7, / s
WA9 / WAS . 2021 . 7
. . . ” “ (InfOF
. R matics) 7,
( Do K WK3: R
(2018 yy oo« ” “ s N N N
( ) . WK4 R
WA10 / WA9 . 2021 WK5 ,
. 2013 2021 o
“ 7, L ( N N R ) s
(2018 D) “ 7, 17

« » ( 3



( )

2 { )
2013 2021
WKI1:
WKI1 .
WK2. V| WK2.
WK3: WK3:
WK1 . WK4 .
WK5
WK5 . ~
WKE6 . WKE6 .
( ) (
WK7.
WK7.
WKS:
WKS8.
WKS9, N o
' . .
£
?
17 (UN-SDG)
WKG6 o
WK7.
WKS8.
“ ”(awareness) ,
. « »2021 “
WK9 o
)N
TEA( » 4 ¢

(Complex Engineering Problems) .
(Broadly-defined Engineering Problems)
( Well-defined Engineering

Problems) ,

(
)
o « »
L
,2021 2013
s WP1 ( ). WP2(
) \WP3( ) \WP4( ) WP5(
). WP6 (
) WP7( )7 ( 3.
, WP1 ,
WP2 WP7 .
> : WP1
WP2 WP7 o
WP1. .
WP2.
WP3: °
WP4 . s
WP5 . °
WP6 . °
WP7. °
TEAK »
« 2 » « »

(Complex Engineering
(Broadly-defined Engi-
(Well-defined

Activities) .

neering Activities)

Engineering Activities) , 2021
2013, EA1( IS
EA2( ) EA3( ) EA4(

) .EA5( > 5 (
4): ( )

EA1: N ’



2022 3

s o
° ’ 2030
3 ( ) ( 5),
2013 2021
WP1 . WK3.,|WP1. WK3, R .
WK4,WK5, WK6  WK8 WK4,WK5 WK6  WKS8
( ( N ’
) ) ,
H
WP2, /
WP2: . ( N ’
N . N . )y
WP3 . , WP3 . , ;
WP4, . WP4, . ’
WP5 . WP5 .
WP6 .
WP6 5
: ( )
WP7.
WP7. . 1 .
. 5 .
EA2. ’ s
3
EAS : k4 4
o 5 ’
EA4: . :
i 6
EAS : o 7 N
4 ( p) -
8
2013 2021 , .
EAL: , R 9
EA1.: ( . N ’
) ( / 10
). s . .
EA2. .| EA2. / .
. 11
. EA3:
EA3. 12 .
EA4. EA4.
) ) 13
EA5. EA5 .
14
C D _
15
2015 9 25 193
. 7 1% . . .
17 o, 2000~ . .
2015 2015-2030 ' ’
, N 17 .




( )

[6
: ~
~ ~ ~ ~ ~ ~
~ ~ ~ ~
~ ~ ~ °
~ ~
°
) ’
°
’ °
s
[7]
i}
s
3
~
° s
° ~ ~
)
’
° s
° ’
’ il

C D STEM+C

STEM C (Computing Computational
thinking) L
b
; ,
; s
, N H
b ~
o b
o b
~ b
N ,

o

Lynn A. Steen

s

. « »(2021 )

11

1 STEM

~ o

(formal science),

2
°
’
’ °
s
’
°
’
~
9]
°
3
’
[10]
° s
~
~
°
N N
“4T ”»
) “4TU
.
~
~ ~ ~
’
o ’
“ ”»
2

RIS



2022 3

R , 1 2021  « »
, o 11 ,
N N N o s 1 2
R 2021  « » , 1 2 s s
« » .
o o K (2018 H)»
C D KSA*“ ” , o
. ( ) (Knowledge, Skill . 1 .
and Attitude, KSA) “ 7, ,
(ENAEE) IEA 2 o
“ 7« » s
[12] . s R S
R , ( 2 . 1 ,
) o A (
Rugarcia bl ) “ ” o
: D — « »
;@ — “
s . . . / . . .
. . 6 — > 7
N o , (
N B s )
, ABET
o « » : D
KSA* ” o s N
( ) 3@
( ) . N 6
; i@
o HE)
o K » 0, ;©
. . . . . . @D
. ;@
2 s o o
« (2020))
bl ( 2€ » “ 7
2013 ) o ( ) s
A Rugarcia 21 . .
; DD . ,
N H©) N o « »
. e KSA*“ ” ,
/ / s @D ;@ . )
;© -@ ,
2021 « » WA1-WAS5 C D
WAS8-WALI , WA6 WAS8 : ,
( D, o



( )

( Do
( N
D s
’ ’
21
. . (Elon Musk)
PayPal. LV SpaceX
’ b
o ’
« »
WFEO
2013 « °
2021 4 »
D « )(Graduate Attributes and Professional
Competences) ITEA M
) ) ( »(
)
4 [§
» .
@ WAI( ) WA «( » (Washington Ac-
cord) JWAL ( 1 .

13

[1] International Engineering Alliance. Graduate Attributes and
Professional Competences[ EB/OLJ. (2021-06-21) [ 2022-02-
10]. https: / www. ieagreements. org/assets/Uploads/IEA-
Graduate-Attributes-and-Professional-Competencies-2021. 1-
Sept-2021. pdf.

[2] . —

L1l » 2020(5) ;1-10.

[3] L v ” LJl

, 2006(4) :21-25.

[4] International Engineering Alliance Secretariat. 25 Years of
the Washington Accord: celebrating international engineering
education standards and recognition 1989-2014 [ EB/OL .
(2014-06-21) [ 2022-02-10]. https: / www. ieagreements.
org/assets/Uploads/Documents/History/25Years Washing-
to Accord-A5booklet-FINAL. pdf.

[5] UN. Transforming our world: the 2030 Agenda for Sustain-
able Development[ EB/OL]. (2015-09-25)[2022-02-10]. ht-
tps: // sustainabledevelopment. un. org/post20151 transform-
ingourworld.

[6] ABET Engineering Accreditation Commission. 2022-2023
criteria for accrediting engineering programs[ S/OL]. (2021~
10-31)[2022-02-10]. https: / www. abet. org/accreditation/
accreditation-criteria/criteria-for-accrediting-engineering-pro-
grams-2022-2023/.

[7] + D. [R].

2021.

[8] . STEM+C:; [l
39-41.

[9] JEANNETTE M WING. Computational thinking[J]. Com-
munications of ACM, 2006 (3):33-35.

[10] ) ,

» 2020 (35):

1. . 2020(2) :49-53.

[11] ALDERT KAMP. Navigating the landscape of higher engi-
neering education—coping with decades of accelerating
change ahead[ R/OL]. (2020-04-21)[2022-02-107]. https:
// www. 4tu. nl/cee/publications/navigating-the-landscape-
of-higher-engineering-education-4tu. cee-web-def. pdf.

[12] ENAEE IEA. Best practice in accreditation of engineering
programmes: an exemplar[ EB/OL]. (2015-04-13) [2022-
02-10]. https: / www. ieagreements. org/assets/Uploads/
Documents/ Policy/Best-Prct-Full-Doc. pdf.

[13] RUGARCIA A, FELDER R M, DONALD R, et al. The
future of engineering education(part 1) : a vision for a new
century[ J]. Chemical Engineer Education, 2000, 34 (1):
16-25.

[147] Engineering Accreditation Council, Board of Engineers Ma-
laysia. Engineering programme accreditation standard 2020

[S/OL]. (2020-05-01)[2022-02-107. http: // www. bem.



2022 3

org. my/ documents/20181/82614/EAC+ Standard+ 2020 approved+BEM19April2020. pdf.

On Changes in Washington Accord Graduate Attribute Profiles
and Its Enlightenment
Li Zhivyi
Abstract: The Graduate Attribute Profiles of the Washington Accord is the basic reference point for
realizing the substantive equivalence of the education qualification among its signatories and provision-
al members. Recently, IEA together with WFEO has revised the Graduate Attributes and Profession-
al Competences (2013) and issued the Graduate Attribute Profiles of the Washington Accord(2021).
In this paper, the Graduate Attribute Profiles, the Knowledge and Attitude Profile, the Definition of
Complex Engineering Problems and the Definition of Complex Engineering Activities are systematical-
ly analyzed. Based on these analyses, the enlightenment of this revision to the Chinese engineering ed-
ucation and engineering education accreditation are discussed from five aspects: the United Nations
sustainable development goals, diversity and inclusiveness in engineering fields, the STEM+C educa-
tion at undergraduate level, the internal logic of the KSA “trinity”, and first-principles thinking.

Key words: Washington Accord; engineering education accreditation; graduate attributes
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