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Exploration on Teaching and Learning Strategies through
Analyzing Cases of Foreign Engineering Education
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Abstract

The purpose of this study is to explore teaching and learning strategies through analyzing cases of foreign
engineering education. With the analysis criteria composed of engineering education model, teaching and learning
method, evaluation strategy, and technology supporting strategy, 10 foreign colleges of engineering in 5 countries
were examined and analyzed. Teaching and learning strategies deduced from analysis state as follows. First of all, it
need to develop engineering education models that reform should be made in systematic approach to teaching and
learning, workplaces and laboratories, evaluation, technology support, etc. Secondly, the strategy for teaching and
learning recommends supporting student directed learning, active learning participation, and collaboration learning by
inductive learning strategies such as problem based learning, inquiry learning, project based learning, studio based
learning, and blended learning. Thirdly, the evaluation strategy suggests that evaluation should be made to reflect
students’ learning and facilitate continuous learning based current learning results while it is necessary to build up a
whole evaluation system. Finally, it is the educational technology approach for systematic engineering education that
is required considering that many foreign colleges of engineering have reformed engineering education through
technology supporting systems and are maximizing research and education in connection with other universities. This

study is expected to contribute as preliminary data in developing further teaching and learning models and strategies
for nurturing engineering students.

Key words: engineering education, teaching and learning strategies, foreign cases analysis



Az
Tor
el

o
Jo

olo

"

tol =l &3 ol

5|

A=)
24

4

M

M

B
3

oF

—_
1o

To
or
]
Tor
Ho
)
—

o

of wzk AH37}F &

A2 71Nk Ab2]7E e

=

o] &

L

R

i itk i shell A

¢+

~

o

N

)

i

o

<
o

il

ol

od

o

AbElol A 2 Aol A

o)
Tor

o)

)|

o

RUKER

A
A3

TR
el

W

o)
Az
ol

El

—

0

=
;Onﬁ

)

N

o

i

o
Mo

Az A el A 9}

5

A7t e

i

N
Np

A
o

Ho
BN

)l
B

o

T

i~
Al
mj)

gl
r

‘.._AIO

-

o)
ol
Mo

o)

)

0

<
B

ojero

fsiz
=

ER
o] Zt%ofof

=
=

i3 Ag

=

o Ae) &

ol
3

@ o

T

1

I

o

o)
o
Ho

"
o)

)

A

o

of
Ryl

H

¢+

sto] @

b7 918l sle] Fat

5|

B

g s

=

=

1]

S
R

[e]

EEEEEELE

Al 3

578 A e 10 whske] Abel7b A E A

cul

ol

Rl

Ho
]
G

ol

)
A
0

T

4

s
o

A

o

o
plo

Ho

Ho

o

A e At NT, IT, BT7}

R I |

!

B

|

T
Jo

ol

B

0
H

Nfo

o
g
Tor

Aol M =

O
RS

=

- T

To

FSA T

°

= AA

Aok

A AT 3

A,

Ho
3
)

0

)



3 Ao ¥

- &3 3], 2005).

Al
A

9
pul

ey, w7

Ae

)

2= 717F A tH (A d A

=
=

2 (ABEEK)SI A % o]}

WFAF

[
of

[l
110

wi
ol

]

Tor

—_
1o
O

—

°
ol
7o
Nfo

o)
T
Jo

o
4

;om
)

ol
T
JJo

)l

ox

¢+

~

ol
e
i
—_
o}
ol

"

=
;Onﬁ

rsde ggde A4 b

ol

)

4

o)
sl

ol

Br

o}
N

il

Ll
!

A 9 2005). 18R

sl
)l

oA Al 7HA]

0

]

e

N

o]

523} of

o

(2005)

A=z a8l 2ot

ket

[e)

=

)

910] oF

o, 94 %)

Jo
A

R

¢+

B
=

el

ol
"
0

st
i
il
o)
W

e

X

BX

—~
1o

£
;OL

B

ol
T

o] o}

S

)l

0
=K
Ea

i%)

ol

o

0

o

—

sl

=

o

S

)l

)l

o
b
&

=
1o

o
il

-

0
i

wor

AetAst Awe A

SRS

ohyl

122 Zol of

9

3

&

T2

)l

i
—_

—

o
O

B
o

ol
NS

Bl

HAel A 2

94

{m
ol
{+
B

T

A=

_CH

9] =7

e

X
A

1o
o
Ryl

Gt
jang
A

ox

¢+

=

o
ol

T
Jo

I o

0

Gt
o

¢+
g
"
B

B

o

—_

Nfo
v

e

X
o

—

<

—

0
"

o

[l
110
Ul

©
oK
’r

K0

W72 5

=

=

7}

B

fgo=zHN 1

9 A (creativity) ©]

&

=

)l

o]
F0
jan

Az
Tor

)|

91 tH(Prince, & Felder, 2006;

2007).

T, 2006 A%

ol
Gt
=0
Az
Tor

S

)|

To

T

3
Ea
sl
e]

K

i

el

H

o

A

i%)

ol
;om
B

71E od| &

| -

9]

]

=

o £o

=
=

1+

=

<

o

.

e85 (Inquiry  Learning)

H
=
el

o

o

5]

Isaksen, Dorval, & Treffinger, 2000).

o
T

i
—_

ﬁo



NoomoRr =0 ~
et o WA T
= B F aﬁzﬂﬂﬂ%iﬁAwﬂwmﬁ%ﬁéﬁ,%ﬂﬂ
O o#a ﬁL b J A_OW = . - ;oT EE T° W a ~ o - NE ~~ —_— \m_x = ~o ] v
ﬂrﬂ% HﬁA%moﬂmﬁozmmﬂzwaaﬂmmg?oi% mrawuuu%o;awg
GO M%ﬂgaﬁo%AA;ﬁooﬁz@g%ﬂm@ﬁ% R
Mo N m%aga@wu@ngaM%wgyyq YT
e o E@ L om P VR s B < g oW B =0 o M=
Aw_u o W: Mm —~0 ﬂwﬁ m o} C..ﬁ s = ﬂﬂ ol o = n < ~ _JL I _JL — T Aw_u
B o SR o — o M ~ D = N 9 &) ~ N
o o L Ho o X = -0 1] A= — = T iy = o X o= ol
o ‘Mﬂ ﬂ_l \HW ;Oﬁ fOM —_ \mw_i E,.% EE EE ﬁE EO 0o —_ E,f N o ﬁ o lo .m OT._ Hlmrﬂ :i
Low w@ﬂﬂ%%%ﬁ@dﬁﬂﬂoo_;aw%%EE@ ok A
Aﬂﬁmoarmﬂ%%%%%ﬁeﬁ@%ﬁ,J%%;ﬂ ﬁﬂﬁmmﬁ - ﬂﬂ%wﬂ mmwm
~ ! - ) B0 = X =0 i} —~ N
m oo W= om B o ) I i TR o
ol o —~ o ol = B B 10 o . X ~X Z
w5 9 B o iy N~ o B H 7 T = o I
_ = < o @™ ol ©° o= RNE . — T = —~ o my )
arsz%@@@%%Wﬁﬂ%ﬁﬁaz,ﬂuwumﬂmc I BReTE
A KW " = W 0 5% X = 5 = AR El
) A%A%ﬂ.oE_L}Lﬁl,ufdoﬂporo»ﬂﬁwlﬂﬂ &l M T g (R
™ oro#a@-wﬁﬂoﬂﬁdl.le]ﬁlqro Aﬂronnul%_ut1dl ] xﬁ&m on*moﬂﬂ\mﬁu
R R vﬂﬁon:ﬂ@a@%71c%omM = g FIEEERIE
TR NE R o W TR Re T o z o = 3 g
i T oy 2 < T W ooy 5 TR s AF 0 R o
oy o P o ® ) M- T <M ME 2w W o = mmoN =
< A|m o w I ) ﬂ_],_ﬁ}Ame - Y 4 o L o
Oﬁ KA Lt ™ — = A = lo AT.C . EE OE = o) o#a o [ X B mo N _,Tl ey m o
B S I v e S (R g1 Bl PR
" BT e TR TN B - moT B o A 2
X% W e T TR oW e W R
Iy - oW R 2R
HoNe < W o
oF = = e g H A R
T 7o T g s = wAR _Jurxurz T o o R T
oy T T W o — o %Lu oy T o oy * ooy R _ o " o T he 2 o K
BT Tx T R I A = & 2T Ea™y
A SR =HBMy  wE P X AT R 7T g <PT®
ol 1 W o Tor EIE 1 KK | H - TR W & S oh %! ol Tl o ~ 9 X o
T o B ol B B q® 1ﬁmﬁmﬂoﬂ E I I R o wow P oW
G Sl I gt e SewawMew oo dT ® %o o) B
Eﬂl?ﬂwdn WH w %J W = Newwéawoa Lﬂﬂmaurmzlmﬂﬂ @MJ_AW% Eﬂﬂo =
- o H g A X o al o = z o
{n 2 oW th% Tl wm M T | = mei;oﬁiﬂﬂ S Iﬂu eﬁﬂﬂﬁeﬂ% & i&rmﬂ m_/uotﬂl
gV e T Em M| oy [op Z] 8| | of Bl A s S R T 5 ooy
4oy KT oy I e | B G TR o Ho 35 K- 0 oy Hu o M ZRT
T o= = OB W o e B R o o |y TNy o g WA ! o S 5 o N M
TTRum & T2 I D Eente f24RT A S °F w2t
—_ ! B 0 '
,@.ﬂﬂ_nau Tor B~ —~ g.xm MNM ,MHMM7annﬁMXEﬂ% Nr.mdl.i
2 = =) —~ B o~ =) >0 [
v e Ny R SEE R DR B
2 W o T S Bl 5™ g, BlPem 5L ol AW =y R TR B
T - A | gl E mE.mEnom.mw ﬂuéa.@%zi?i oo L dxurm
! B=i e i g .5 ~ ) —_ — I —
iy AR TR gt gBr 0 EE B E s %%@Led%zﬁo&r%ekﬂ
<X WL - Of ‘HW _,i La . .m ™ Q|+ e = N . » m = ‘WML w ﬂv_AH o o X MM ‘_Iﬁ_y| ~ ‘W.O” ‘@| _#O#l %
IR S S ElC W g T %%%y%iﬁ 0 T A T B NG
& N ETG TR IE £ R 2o o5 s T o X
) ~ B N- © Elor 25 H.m T o ,mrﬁ ﬂwuz_q_ouo» o, oo
R %%W@MRME%%Z@ﬂﬂnﬂnmﬂ.miﬂ
g - — ) o
THED O wRR B S ww




o,
3 3> 9

=3
AL

7}
<

engineering, Chemical engineering,

PBL, inquiry, case-based, discovery % <

Material

- - oMoz T T U BOE o
m 2y 7! o N -~ 0 - ° 3r
| & leEiz | D= 3, S
< s T E o mlarw BT & ™z 1ol o or o
o - Slalm R S5 F B
o a —  w|ma oY ) — BR G- 7
¥ PRI gy, Fhm TE ol I B
. T |lmmur @il TAE EYS oo ,maw ™ 0 3
& o ) H R BT me R mER| QIS T of oo <
2 2 K] GRS zﬁﬂu S ow = ol N AR = ™ ™ o
SaMm S DIEAPRKUS a8 ! (1
P R [~ e -z o W s oy
N - R o T A IS - TN o
Loww | E oL W . T SN IT g B S
SN L I e S O -~ (A
Dome | B mHE | o T s ey B
il KA w A roF < iy e
TR ORE | IR Teg | & TS g oo o Wy
T H H%i Q%Mg&w ﬁ%% _,Lzamﬁ R0 ot z<n_ ol H it ke mw 4
1r1r1rﬂr] ol 7= ~ ﬂ_m‘nlv,.
WolT T ha NewET ) PR ,ooﬂﬂz <l T o ooy o o mw
W_M_‘n,#ﬁﬂyil MW%MM mﬁ]mﬁm Wﬂﬂ 3 lro = e 0f T &o X T ,_ﬂu.,_ &.o
aﬂ%aﬁnmﬂ Azf%miﬂﬁo mﬁurx i Wrﬂw.ﬁ Mn T o = = B x
REp” B mewRT | wraHd lmwesw| T 4 0T 2 2 0
Boodon| - - - | - BB - - o g _Mﬂ LR
— < — N X o T o o W
| B 4 7 NG ﬂmmﬁ IH w.m . %0 o %0 W T T R
N M E M A o Be &/ = 0 op . w_.o . JI _ M,”Hl
™ W ool W W T X
iy o B M T oo N o T o
5 ~ = o o - ﬂmawu_q_o.%ﬂﬁ%
= — ol B o T -
T otTE  op rai A e TR S E
1Hmm RO ) ﬁo_]srmm oo ® T
o) 0 f — == )
e Tor mc T o s 3 5 Wm = iEn B BB
L= T N 213 W E B (-
RN N g T — o AT o
j oR N £ © 3 o . X =
@ — oy ~ | = . o o= O wo Mo o
g X wm| [P - TR B
g Tow A MR [ I S I
. = = T x| Jul —~ )
E gy X __ o w SEEE || | | DK e "R L e
< T o M A o > w =g <o s
L BT ¢ < x| |~ | e A - o T
T o Do B R - R e B L B T WL L
5 oar oar um ST I K I il = R < I 2 g M e mv O do
T [y ﬂAI [nze) \_an.vﬂ Iz M = m ZI ‘M ﬂx_ . AH W ‘_ﬂa
g o Pe BT e REE T T F R -
g ol N I L I S w7 G IR e
g Mo TR g | g PLg®mz o
Sdo @+ VT | 55 | w ol LGRS .
E X m AT fir g 2 T T R My oy
o X — ‘I‘Vl fe] fe] Qo r - e —
= m T 5 < M T TG =
ERCHCHE: T S O O B il B I I
a o ~ T ol T o o F H oo S

3>

-
3t

<

L

R

Akl

3

=

sl Abel A4S

9

=

&

h

q

A
~

Fob A,

pul

]

0

sfof o

11E3

?ﬂ,

_[E_
At wok FAAS

=
=
_CH



MIT

-CDIO snd
CHAEEAE £33

pal

Virginia  Polytechnic
Institute and State
University

w5718
CE A=A G- A 2 et
- A F S -vtel o.v A

"= |Western Michigan
University

R P R

Purdue University

AZE UAA A%t Bt

lowa State University|

- EAFA S E-getE st

of Technology

New Jersey Institute|

% =r |Liverpool university AEIH Py
Wt} |University of Calgary | - 8785 2 Edrj= 8y
A | 2AFE He ZEAE F4] 8%
ArE Napyang Technology| - ©] Ei‘f,‘
University FTtu S dE AA
el BIHE DEEE Al Ha

A 2 =, B G R
9, maehaud, W7 oy 2 A, Hame
QA som THadr Ues FAHom
ARy ohes 2

MIT wi&e] CDIO(Conceive-Design-Implement

-Operate) 2 & E 19903

tu]oﬂ z%algoq_guq

2000 ol = E 237 W=k, -, o}Alo}, Bl
T 7529 tistEdd A Al s AL M‘:}(Bankel, et al,

2002).

CDIOA A= &A1 77lele]l =47 wte] 7)<43t A

st A
ZHAE Foer] flste] =S TIeHd A
defol el F5sioF Ak £3 AN

T4 7EES 7HA dojor sk, &8t A
=] 2~
s

TZAEE %’4?‘5} rﬂ“f)ﬂﬂ

713 AFYAlAd 7]
A = AgOA A

o AL@% A 2k} an %036}71 oA sy

CDIOE olalalol @), Azlad [1g 113 2o,
CDIOZ 9% ATA4" w3y RS RAxh=, 3
ol F7) #oE S8 w3 49

M 2} AT 24 CDIO

[29 1] 71%, A4, "= 28]3 CDIO®] ++4

Eg, CDIO: SEAolm 444 42 )3
W, 2Al B3 A BEAY. webd, A7
Ae Tole oftld stEAnud FH42 FYo
NS mEYe o9l A2 ofEA e
Wl gpel 242 Fa vk

CDIO: 719 ®& A8 4 wetolae] 7%, A
4, BwE 22 gelw, ot A 7% A
43 858, Q4 A& L ARE %, U9
AR e THAG

aeoty MyoRt PAFNE, ARTe )
u Sk, ZaAEs|u 8%, §raEd Bae
sh3, AEE egor pRete] Auny thew
2.

E A F 48 (PBL: Problem Based Learning)<-

HY wol BEHI JE WS AFoR 9y

A Zokell A Al T4 Sk dEFe] vhgd Al



AF3ka Atk (Foulds, Bergen &

o
&

Mantilla, 2003).

W
Az
Tor

LA, AR

SAE = Y

8l

S
A

A, wlelemiyd &3t

8l

1+

o)

—_
1o
oy
M
ol

e

X
iy
I

B
<V

N

As2A W

3

S} A
o

iAol 9loA

9

Al

A €]

fLE

al, 2005).

E(loft) #& 250 FitaA 12-204

o -
= T2

Az

Ryl

i%)

"

—

) N

o)

)|
i

ol
)
Am
Az
ol
;OL

o

=
-

sy

3

of o

o)
NI
o)
i

Tor

ol
TR
2]
ol
Az
<

of

<
)|

o

ol
oF
ol
LOH

YAl &

3} AR

.
3%

ARR1 s 2ol A

3

S} A
o

L

R

5t

°

ol

1
hm

of %

=9 H &l

&

3l AFUAlA FA

-3} 3 v (Paretti

9

3}
=

=

el %] 1] o]

PBL

HUgos
Burgoyne, 2005).

hyA

il

o)
sl

Tor

el

A3 ABET 7]

Hr

i

AAO P AN,

=

=

A FA

L

R

]_

kel A

°

[N
E‘T%]

=

3]
of ]

A

I

23!

] 7}

[e)

o

N7= 7R &

A=

[e)

o

—

5 H

)
=

H 1A

A Aol % AT 7HA

<

ol

7F 3k

3

oz

23]
G

o

3

% (Project Based Learning)<]

st

=y
el
o
Yol
M

Tor

KR
A
B

—_
1o

i
22
G

E
all

s, 4

ar

[¢)

a7

QAL digtel A
b

Q9]
A8 A A

210141 <]

AN, L&l

o H

E 3+

d}o]

L

R

tjj ol] A
ofo]] 2% 1t] @ 7] ¥H(Studio-Based Learning) ]

AA E

T
T



o QloiAe) et AA A4

i 7k Qo

9

SRR

AME, 2004; 2005).

=N
=]

PBL3} 4 7l(design) 25 A4 W&ol 4

o] Ao 1 o gl

A THHE M

o)

o
X

—

ey
ol
o
i

=
alf
el
I

ol

o

oo}

3} welE u)g,

ety

]

El

g}

Wl

B

H

o

el

A= CDIOS F& +

1
El® 24 (Active Learning)

=

EH'cs

3T

SEE
=

oH

EBIE

O;
[e]

af,

}

pul

Q
a1

3
=

Aok, ol

g
s

°

:[L

2=
=

Ag/\

N oAme A4

Ko
=

ol
ol

22 A

A

{n

on

A

<
o

&  Bullough,

}21 tHGoodHew

°

&

]
ZS|

& oll M
2005).

o2 AMAZIEA 2

[e]

R

i 23S 7]

9

TN A A2

ste) %

TR

2]

o
Ho

m

4
o

Az
Tor

ul

o

3714

kO
e

A4 olE=YE gelel »

9

JoFo 2 A A

A

o

=

=

Al

S|
=

A

o
~a
K

o
=o

o
o

i
—_
o

o
LOH
o
ol
il
iz

S|
=

4oz 5T

w3l vk, WIMO(What Is Made Of) 2%, A

*

=
[<)

8147 3l

o

A, TWC(Two Week Creation) REE

9

=

o=
S

}o]

°

2

CRRIRISINE [E

o)

P Az FAEEd AA dsew

79

A

gl

BX
1o
o
i

=y
T

Az
Tor
o

H

N

<

=
=]

71" 1

HE,

=2
=

7N

L

R

A

9

o

Lol A &

=

<

A o

o)
Az
Tor

=

TR

!

i

el

iy

oy
&+

G

o

il
il

L
R

ol A ¢

&

Freiheit

9l tHEggermont,

[¢)

A Al

=

Brennan, 2006)

A A

)

AR

A

=
fLE

o)
D

Tor

el

)l

To

el

5

A, @zl e] Fas WA

- Hog AAARAA d

il

Tor

ol

Tor
)

=

X

2]

o Al

=

=

s} AY
7} evaluation)

L

R

ﬂ7]-

)
‘lo

o

5}y

L
R

Aol 27 uy

g

3

o

o=

o)
Az
Tor

G

TR
A
—_
1o

w2

o|
x
nr

"

0

X

Az
Tor



2o e
gho]l B g

715 7l ©]

3= a-k

94

=

FAE
ABET7} &+

=

<

L

R

(WeBAL)

7}(assessment)

]

)
‘lo

o oulE AT, webd, At

i

9
pul

|

o

0

ol
B

‘_mu_.o

<

=
-1

ol

9l T http://www.wmich.edu/

engineer/webal/webal.htm).
~ 2k

—

o4

=
=

T+

o
[

HES ]
4. HHA==2X X[H

al

ot o=
WiE oA

[}

]

Ryx

I

9
pul

Au}o| T
t}(Meyer, 2005).

o

=

F12 ¢l (Saunders, et al, 2003).

i

9
pul

°

.

tel A&

5|

s}

9
pul

A=

FRYHS AT

o] WAAA At
o].o]

3l oF

9

o A H

+

XO
B
o
&

T
ol

T

e R EEEEE

Az A A

A 2] Al

& 4

%

3 o

N
22|

Tor

Mo
o
X
"

|

T

N

ol

ol
o

A
Hr

ol
o
T
o)
v
)
o
N
K

ox

¢+

~

o
LOH
o
ol
!

°]

=

H sz X

} 12 9l tH(Brodeur, et al,, 2002).
Ty, dF FHgE, wAREA

e

l, BlaEeAst A

°

T

=
= ©°

HA

°

o},

o

7Vs

o)
P

[e)

MIT tf 82

Al oAt Ay ghgol 7t
Yt "3 EzA 9

o #] a1
N

7}
A

o«
R

7]
H 7}

2
x|

I3

=
T

]
ZS|

7kt

3
Atk AA

]

I

]
ZS|

=
T

A A

A,
o] ApgH ol 4

_CH

171

H

A AA A Arid & A

el

=

& 2t

=

=

B

M
=

A A (SMA,

ot
Singapore MIT Alliance)E =3t Ut} SMA

S shEv, A )

L

R

ABET®] EC 2000

L

R

]

o of] A1

[¢)

ar

# A 1 o}

)

£}
T
™

—_

ON
Np

sl

} 3 ok (Paretti, 2005).

=

°

7}
30 Al
b |

[}

x|
o)z

=

=

RIS

HE B
71 3 A3z AAsk

5l

ok

]

NR

ARE vtgoR Sy

AR

[ai3
oF

o}

ofl A
Azo = AN

ar

[¢)

af <]

[¢)

2005).

M= Ho &&

1+

=

EH'cs

]_
J tH(Aller

1]

Y =u

2l

g

’

{ﬂ,

TR
ol
o

e

X

Az
Tor

¢
B

ol

%

o}

1

&<

]
ZS|

3)
5}

& i

7}

3

Ryx

al,

et

&Il
(assessment)

A

*

o

ah

[¢)

=4

AN

3

S} A
o

L

R



5

Al

i

9
pul

7ol o

in

.

il

<l
ol
<F

I

WMol m

gl A

-
m]

KIr

il

O
E
ol

Mo

el

A

o2 v

Yoot AaE Fd,

L

R

o4 4w

7 5

e

bS]
Al Adel 7t

i
=

<

b2 4

=

<

71z 3

AA, aAdS wger A

MIT dtjg+e] CDIO =
3 A3
% 9tk CDIO 249

3
=

]
ZS|

o
Mo

3
oF
i

=

31:

S} A
o

= 34 2~ E(cornerstone)d}

°©

I

A

0
K
ol

T

o

)

o 1o )

=K
Ea

Ak

<

N
A=

o] 71HE ¥

=

=

54
de}. 4}

O]
Flder @A Ql

pul

’

A
o] o}
EEE:

o
sk

o] 0] A o

= P2=E(capstone) &2

°ro

(system approach)©. 2 7]& o]

iy

)l

—
1o
gace]

o

o)
o
B

o
il

Tor

)l

-
m]

KIr

il
-

0
i

ol
<
E|

L},

L

R

7}

=

oAl 1 7]

e

SRR

T

=

<

A Al

A

By

5

<
o

TUEHHORE 2
Z] o

A

4
A

A
fals
A

gl

=

90
ol o] uf

S
A

12

H
gl

L

]

=

=0

Az
Tor
-
E

o
=0
o
‘Ho

—

ol

==
0

‘HO

b

™

Zol .

fsiz
=

3l oF

9

R

o 4

g

A

b o

°

A A

=

=

w

R

L

B

o] WUl gLl AN}

H
AN

wa

Tor

sl
)\

R

oA 7Hd ol AL

.
8

[ai3
o

Ho
b

A|m
Tor
el
o
ToR
=

W
)

X

A|m
Tor

"

Ak
o)

X

4
o
4
E

)|

SECEE

LOH
I
T
"

AR
Tor

A
il

4

—

<H

AR
o
il
ol
T

Hr

7B AFoRA 7

el

B
A
o

¢+

~

o

B

Ho
"
olo
o
o)
o
wjr
"
AR
Tor
N

o

—

ﬁo
o
)l

R

¢+

~

ol
o

5

bk

H
gl

Fo] 7]

5|
oF

e

&)

=

A9}

54

sgo0g Wt} I

i



ol

. me

B

94

2 Ry dFHoT HAZZAE E3

s

Ho

WP

{ﬂ,

JEY HA=ZAE &8&

L
R

.

o

al

A

2.

==

]
ZS|

9
pud

bt A

o] ol Ao}

L
R

it

o

3l oF

[¢)

Jol Abell7h =) B e msel

=
=

b AA whEol

3
]

)
‘lo

:[L

ol
o
Ho

B

|

el

-

)|
—_
ﬁo

o

ol

o

<

Ho

o
El
)l

R

¢+
it
1

afst,

A Al

KN
L

Gt

=0

H

R

¢+

B

ﬁo

ol
T
JJo

o
=0

A

1o

9
pud

b},

o] 0] 2] of

50l

]_

o

7Y% 74

[}

]

I

& o]
LR =

o

N
el

JJo

—

0

A4 e A

)l

R

¢+

~

o
Ho

ol
o
Tw

"
<

o
=0

B

To

e

ﬁo

el
T
Jo

3.

157} o] o] 7] of

O
RS

7}

o

A}
7

A} 31 (design

thinking)(Dym, C. et al, 2003), &3to] <17k3} A}

=
Z o

L

fil
E‘E o
& Al

=

ofo}
X_—]l

=
+

ol A

7b zk
Fol mA
A A Abal(system thinking),

3
A AA

=l

= AR A

‘o(’)]:

3

[e;

Blo] A=

2t Ha==2X XA

L
R

2 add = of

Al 7]

1<

S 1] 5
= @0 ©°

Br

‘_mu_.o

!

AL
00

o}
Tor
Ho

o)

)l

1o

.

Rl
=

i%)

i

wt} 912 Alal(liberal thinking)”7}

L

R

off A1

_CH

GOy
T N
i Xfo
- M.
w0
— 0
° %
o) o
wm o
ey
_Hﬁ ald
OO
o}
gl
B X
Mo
2T
W qr
of W
s
o
T
it
)
olo
]
o}
Tor
Ho
)
iy
B
o)
™
)|
—_
1o
o
~
el dl

5

Ae

=27 Alal(glocalizational thinking)”}

L
R

ﬂ
ol
Ho

o)
N

Tor

A A7k

sk
5)

ar

[¢)

7

<

s}

Ho

R

o
B

!
pm

ol

TH

fiit

<

o
2

)l



CERE

o=
Ho

A

o Al

=
=

#

o
ﬂ

Ho
BN

[a13
o

T

o)
R
_—

(communication skills),

oF
WH
A

ox

¢+

o
A
il

S

ol

R

¢+

B

o
Ea

or
o

Ho
o
i
o
=
1o
X

il
_

!

Az
Tor

2 (writing  skills),

R

(teamwork skills), AHAlEo] o7+

ol
il
r

7l

~

o

B
2

e

X

o]
=

oA &3

(presentation skills)

Pl
TR

)

ol

R

s tugol el PBL 4% €]

T, TS AT, 8(2), 24-34

9](2005).

29l

701—

o

=
=

o

[P W
T

B

Tor

o

W
M

R

.
- A (2005). AT H 2 F

Abal. A 99 23}, 53(5), 91-9.

1=

=

Az
Tor
4
El

ol

3 wEAF AT, 20(3). 679-701.

®
"

ERIEA

g

%

2

EL)
27

<)

A&A 75

EEEE

Hode o

ket

Hojo} &

°]

4
i

(3

g 2w

library to enhance teaching and

Aller, B, M, et al. (2005). WeBAL: A web-based
assessment

learning in engineering. IEEE Transactions on

education, Vol. 48, No. 4.

Tor
o

—

o)
Hr
o
o
plo
Tor
Ho

4

—

<

Tor

Y

ol

Fo of

TA

student

et al.(2002). The CDIO syllabus

Bankel, ].

AR
Tor

!

International

expected
(2002).

Comparative study of
proficiency.
D. M, et al

Brodeur,

engineering

reform of

the
education. Proceedings of the 2002 American

n

collaboration

o

)|

T

r

. Am

i

0

X

"
2

T

!

Az
Tor

™

ol

of

Journal

The globally competent
differently.

Engineering Education. April 2006.
Dym, C., et al (2005). Engineering Design thinking,

engineer: Working effectively with people who
problems

society for engineering education.

Downey, G. et al.(2006).

define

FoEY o

o]

ol

B

=R2AE

teaching and learning. Journal of Engineering

Education. 103-120
Eggermont, M., Freiheit, T. & Brennan, R.(2006)

An inquiry and blended learning module for

senior engineering design.

Al 4

1 4] 5

=

o wale g



Online:
http://www.cden2006.utoronto.ca/data,/10056.pdf
Foulds, R. A, Bergen, M. & Mantilla, B. A.(2003).
Integrated biomedical engineering education
using studio-based learning. IEEE Engineering
in medicine and biology magazine, 92-100

Glatz, C. E., et al.(2005). Problem—based learning
biotechnology courses in chemical
engineering. Online:
http://www.aseanbiotechnology.info/
Abstract/21018717.pdf

GoodHew, P. J & Bullough, T. J(2005).

materials

Active

learning in science and
engineering. 1st annual CDIO conference.

Isaksen, S. G., Dorval, K. B., & Treffinger, D. ].
(2000).

solving: A framework for change. Dubuque,

Creative approaches to problem

Iowa: Kendall/Hunt Publishing Company

Meyer(2005). Capstone design outcome
assessment: Instruments for quantitative
evaluation. 35th ASEE/IEEE frontiers in

education conference.

Paretti, M.(2005). Using project portfolios to assess
design in materials science and engineering.
Proceedings of the 2005 American society
for engineering education annual conference
& exposition.

Pareti, M. & Burgoyne.(2005).
engineering and communication : A study of

35th ASEE/IEEE
frontiers in education conference.

Prince, M. J. & Felder, R. M.(2007). The many

faces of inductive teaching and learning. Journal

Integrating

capstone design course.

of college science teaching, 36(5), pl4-20
M. J, Felder, R. M.(2006).

teaching and learning methods:

Prince, Inductive
Definitions,
comparisons, and research bases. Journal of
Engineering Education, 95(2), 123-138.
et al.(2003).

Saunders, K., Using rubrics to

facilitate  students’ of problem
skills. 2003

American society for engineering education

development
solving Proceedings of the

annual conference & exposition.

HEHD B AME(2004). RIEREE & Et L. H AREMKE
20044 BLAF RO @ i EORHE(8)

HRHT S AMEQ2005).  BREHD & A7 TEAIRETE HR
R, HOARBEIEL G 20050 BL 1 RO & sl ZORHE(8)

Web sites

CDIO model : http://ww.cdio.org

Virginia Tech, Department of Engineering Education

. http://www.enge.vt.edu/main/index.php

University of Virginia, Biomedical Engineering :
http://bme.virginia.edu/capstone/

New Jersey Institute of Technology, Department of
Biomedical engineering : http://biomedical.njit.edu/

Osaka Department  of

Engineering : http://www.mech.eng.osaka—u.ac.jp/

University, Mechanical

University of Liverpool :

http://www.liv.ac.uk/engdept/ug_programmes/index.htm

Iowa University, College of Engineering, Department
of Chemical and Biological Engineering
http://www3.cbe.iastate.edu/

Purdue University https://engineering.purdue.edu/ECE

Virginia technology :

http://www.mse.vt.edu/communications/index.htm

WeBAL :

http://www.wmich.edu/engineer/webal/webal.htm

MIT's reform through the technology :
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