Engineering Design Education based on
Three Essential Design Technology Factors

Cha Sung Woon', Kim Dae-eun’, Lee Soo-hong’, Lee Kyung Soo  and Kim Minsoo
School of Mechanical Engineering, Yonsei University
Department of Mechanical Engineering, Graduate School, Yonsei University
LG Electronics

A wieke] Fetug2 AAA FoE N Al Fdoll AT wES Sfar A K o] Ao
™, ofell th S5E flste] tigta ARolAs AEE wgREe] AEs flste] B2 =S ok vk
AT el TR S Eok T sl Aokl A dF 45d JdAE Hds] AR ¥
SHAA age] WES Avred vk AAVIE9%e ABEEKS] S5 238 AT 2@doR o&st
of A, wa E]al A A FHAZZAE (3)ehs FIAEA wgS oBA vEtEEA
HaL, EAJste] A age] WEks AAEit) ol & fel Fuidst iAle] 7)Aokl AEevte
& & AL AAGF FHS A WEA] gtEojopd Ag AR}l AAV|E9H 3aaE AAS
th I, o] 384l YN o] wSE, Spe] sk} aElal Al A Ak wslEdE =
=skaL, olE Hlal A At FoJHAZRAE (3)°] FIAEA wSo] APAS] Mol eTARNE
FAFSHAl wkgstal 955 sl

Abstract

It is a fact that current engineering education is insufficient to cultivate engineers who can
fulfill industrial demands. Engineering colleges and the government have expended much effort to
develop new education model to overcome these shortcomings. The purpose of the present
research is to formulate direction of engineering design education to cultivate talented engineers
meeting engineering and industrial needs. We compared and analyzed Creative Design Project (3)
(a core subject in engineering design) from the feedback of practising engineers, professors and
students based on essential design technology factors and the educational achievement contents
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of ABEEK. The three essential factors of design technology which are prerequisites for the
designers to implement design work were selected by surveying experts in the field of device
design of cellular phone company. Moreover, educational purpose of the professors, educational
achievement of the students, and educational direction of industry needs are deduced based on
the three factors. It is also ascertained that Creative Design Project (3) meets most of the
requirements of industrial design field by comparing and analyzing deduced results.

1

=K

rviel

!
H
T

B
ol

i

o)
plo
vzl

nr

atd, 714 el

[e)

}3 Y THS.W.Cha, K.S.Lee, 2004). T}A] &

°©

b obs7hA o

Aolt}. &

1ol

<, 1997)0]7]1 % 3t

A 7HE

al

3

B4

o
<

ad
X

o)

0
il

1

o] A
X

)

X
R

[

sho, o A191AL

(@=AIAFBN 2Ap

I
N

=

1 6,200%H ©]

°

=
hl

1:\,_]__

[e]

=l

Ry

Qg H ] gloiA]

AF

3t 9t 20054 5¢ 74

S

1

T8 WEATIA] R
WHH G2

o
=

2

717008 Hit 20.3704, A

71509 87

o] A Aol v

s

| s Al gel A 2
FAE 3], 2005).

9]

=
S

el

Tor
<)

Po

7}

1

<
o

tol A o

o

9l

—_
o

200115-E] ABEEK®] &8t

g]

=N

[¢)

Al(Capstone Design)

0

ﬂ
™

puzel

A
By

A=

el

Kl

W AASIA Fh S A AARE e

el

=

;Oﬂ
Ho

Tor

)
oF
oy

el

0

il

B
oW

| ABEEK

K

5‘34

=

=

A g, ol

2AE (3)g

CEE

tod, el

°©

H| ul

=
=

d Te4dez yehe] o

/231—

S

s

il

[o]

o
E|
Tor
Ho



1. AA7IeY 3240 NE
2 Aol ® Fods gAlel 71T Rok ARAEA04 o)4ke) A7 AR 61) o
A& el 71 TAA Lokl BAF 1EAFS AU ole] V&L WAV EGT
o2 Bysa, AN AAYT FBL AN WS 2Fojobd B4 gF oz oSt
A& AR FaA 197 o ATAEE FUAE B GAS J T Bl
Qs A9 ¥ AHALS A 0y ARG FASe] 4% a4 =HH o] g ane
Eansh HY)ER2e 57H4 Ve s EANE A2, 58, 94, %] FAE, 6 AmhE
NS 2R, A4E A%esE JNon shof AEFES AT Bad 2 v
We Boe] BES, RER ANE 7RG AW Bergon TR

% S

BolEy s
Ao Ab7
U LT
S LEES
OHPEOIXIA)/ T &
z
X% 58
o1/ T
THFA HIY
ojey
=PI

2120 5

VR E 4

B ROzo QN2 J|FLH HEINEL oF
[Z9 1] AAV €9 38489 A4

M JIs9E 34

aFstE AAVIEds 3840 gEiA A AmEH, A AGEFS dwd] wAE AT
o] ol AluisdEe ddels ZFojd Ak 38kE Ala :LE]_I AbaLe] FAAA 55 E

e

2o AEAN APE AT 2ol GT A4 % V1€ ¥, Y A4 $e

o = - = ]
BEE A AT 4SS AT 2rE BAE %mo} A EE AAY & sl
Els

#E10% B4k 2007F 128 7



Z914=(Cha Sung Woon, Kim Dae-eun, Lee Soo-hong, Lee Kyung Soo, Kim Minsoo)

2. HAI7|e9E 3242 AN JeEA s
<]

& AAE sAY AAEoRe] AT 871 A= AA Bl dE 4dd 25t
olFo) & Wl 7hsdtth o7IA AAVIEAR 384E AFAYY] AF3E ot REHASTS
2, AAREokel o7 deadde] 2 AAVIedd 9 23S vt wEs AAV =
A% 3849 W= FErgH AR AT A dE 5o AEAAS HojuAT A
Aol wol F53 AAA AZF vk 7P skAb whek AAAE AdAl ek dEA AR 8
Tobs =AE FoAW, AAR A= 2 HAE G AT 5 vk shAIRE, oA ofolyolE
ol LAl A Avpe]E Zrotof s AlZF FoRIvhH, Al A 7ol B3 AAA A
o1l A9 sfdo] Wi ofE e eRtell fltk &, AR Ack HEA Aoy A A AR WSt
stut, A7 AR 1 Bop Hojd AR B7F vk, AARF B A7IAE S Ee] Al AgEol
oe 7 ek 3P°4 AAAE Acll vla] AAYT-] o] i =dd = Sk o7k ol
2 AL Rt JAAE Fds] e AAVIedHE 38 dEAee add 384
o] z3}7} o] Foj é‘ T AE wES APk Ao Fash

B AT AAVIEAH 3847 A8 aed AANES AAA A wsew A
ataltt. AAA A WS AAYF 7 A AAVIEdF 3848 HFHer S8
T AAleE e Ad dEs FEATI=E 2 540 sl

Self-Development

Design Technology Ability (Volume)

E Domain

A 1 Factor Domain
® 2 Factor Domain
M 3 Factor Domain

Fi‘rgbfém-s::lving

| Motivation | | Spontanety |

Expertise

(23 2] /18] AAVIEdZ AAV| €9 3859 99

3845 FIA UrE]r‘é T urk [19 2]9f o

o] AXH AAFF 38489 A7 o =& 5
A o gt w}‘“)r’\ﬂ AA A A wgo H3xip

olty. &, A=Y 384E A74Y =dH

ZF 9 49(PS(Problem-Solving) Domain,), 42|

(E(Expertlse) domain), X}7] Ak o 9(SD(Self-Development) domain)2.& & 4 9lal, o]
+ Fig. 2¢F Zo] Yed 4= gtk o] o dAE= g9 g e 8a4v EAlete 99 ,

Mo aa7F EAskE 49 371 LA Al JRel a4 EAEkE G A, T TR Al Y



2 R S e, o1, 3047k Sshad wielehs A Al AS) 827t Sk A
o]

< owshn, YAH FEAA @ ﬂ"“ﬂ/ﬂ 2o, 9o Ao Fels Bee 3849
2349 W 98 Mol ag wse ouEtt = [ 2]9 o] Rt o FojA=
Jgo] WK WUy 287 o] Tt o] FA F = Qo] wge AHe] Fag |t
m. e|MA=2=AHE (3) &

1. Ho|MAZaNE (3) £¢ A

7t 490 e ¥ Ex

FlRAZRAE (3 AUt AFE 4hdES gitoR s AFAS FEor
B pele o|gabd 38bdol, wlFE EEe] 247F, HukAE 2417F TElan 2~4A]7ke] AL
Jo @ o]Fol7rh R wWHEME SHAS A AEA o] BE ololt]o] AE] J|H P A
E A, AE Az, B o) YA HHS A2BHOoR o|FF F YEE iy 2HS PE
o] $9S FaFe) s AFAA D AR AHES T da, AE] 27178 L wpFEY
TR 59 QAL AT 1199 FH [ 31¢ AW Ads|B oz A e AEs
$48 APEE ) w, AAA A A= AE AHHE ud o5 FrHoR S
A Tl B FOA Q= BES AF] Oish AW olE} & BY 5 =, wAL 9
g AF HE shxe] Faw AojFEuh wiHuto g A7 ofolt]ojo] tld 71Xl XA A
Aol 3k FLAE AAA7ITH

- D
8.5 type W 7.c -type W ¢ . e

Alzﬂa AR ek 1k @
o5&

(2= 31 AFAE 1124

L, o] £3

A AM et 7 A E el A Fe] A F o] AL v wIES FHEAZIRAE (1),
(2), (3) °|t}. 78“«]"474]“i1*~ (D @)= FoAX FAE vt i o s d4sk= problem
based learning(PBL) ®+= small project-based learning®} #&o] gom ZFojidA ZzAE

= FoI FAE sAste Ao] ofye} gAEe] AR EEg EAE AsteE THoEA W

#E10% B4k 2007F 128 9



AMde 22, ol old=, ZalZ=(Cha Sung Woon, Kim Dae-eun, Lee Soo-hong, Lee Kyung Soo, Kim Minsoo)

d ¥ project-based learning =+ non-PBL(Problem Based Learning) °©]@ta. & 4 At} =,
WIS PRLY] EA|7F 7HA AL 9= 7bE 2 549 ¥ F23(ll-structure) S FEE A
&

5)

o
PUEA 2AE 74 e, £47} gl PBLelth. non-PBLe] M43 Q= 7bg & 54
ARE Qow, staselA AeldA Bt AT Sl sz FAS okl o
% e AREE LTHTHEHE, 2005).

ot 4o 28

® astEe] F4 BEE thgat guk

D AEANEe AAE Hge AAHOR old) : AFAA L AL MR AFE 715 2L v
9/F0 59 484 Ae B F2A4 ol

2) ThEE WO £UL BE Y L oI wjet Foo] B WY F7)ol

3) NG AF T AEE A7 ol - FOY R HEE AFO] tfF 7Pl ohlet
DAL 9% AEY Fa4 Fx

D AES W BANAL AR A5 &5 0 AAH AFE AL Fol

5) g-rzAse A9 T 9zt AaE @ BN S 45

6) Zelldlolde B9 A7) wAY Jal

AAZRAE (3)E &l AZE A AlF2 20039 87 AlsF, 2004 570 A%, 20054
270 Xﬂw, 2006 971 AF gl 2007 97 AlES AZSSih [19 4] sHAEo] At
ChFEE AIFE ALl S Btk 53, 200497 EE S AFel et AH AN FRE ste] 5

& %%JO AlfEskal glom, I AibE R “HYQES A4 2dgA 8 2dw =
gRoR 170 A Aol 538 Tl | dHlelH, 57 A2 58 29 F A4 ol vk

Outside Inside

EANR]

(a) Look & Lock (53 5%) (b)Blue Shower (c) Alrami (d) Move Box
[9 4] St #F AN A

10

O
]
El
Ao
rO
-



T
IH
B
Rl
oK
|

-t

10

o

o

Eilll
10

3

1

o
Ho
OGS
N
E
Bl W
ok
o 3
__oo O% J

O R
P

Ho

A

A

o W
M
.-
Y
B B2
= %
Ao
o _
=
o =
Br Wm
P o
N
= X
ol B
ﬁo
o
S
o
% T
H
o 0
T T
® 3
T
T N
% ok
G2 Wﬁ
oo
of
o T
B
M
NN
T
w 2
()
Oﬁa Mﬁ
|
._ﬂo ﬂAl
AR
)
N =

Ho

7} dnteo]

3

el 2A vl

~3°]_

<E 1> A
d%7 AB 3
EEK 3% A3

oR =T
= SIZZ 2 eSS I2 S
g iy pae ) o g ok =S|
o S k=)
— S olo|lolo
VH]EOO 00%5.
NR 00M.00.738 <
SIS~ e
T
i a,,%
r Jjo
oz || el | R
o i il = |
x| 1
BT | ) Jo A 1r [P
—~ A T Lo» e
o [ o I ol — " gl
of o | B = HAT&I ol | =
ol 7 = | ~
o B2 ==l il W g
i I %@%%4%
ﬂHﬂAT o w5 [0 o wo | N th OAE =
7o P [T %o @ﬁmgu_ @oﬂﬂ,_ R [ | <
AHNFQT Mo | a1 o Orun_rﬂ.ATJIL‘_
B of olo _ BN - | | =
< i,xm -.llﬂaayo;o
oo e N ar | |0 | Mo T | ok
KH%%% A |7 | R _ﬁolﬂomuaazol%
= 5o =7 o [0 4 ~|5/5
M X Aké%%ﬂb_m_ﬂr4iﬁw
Aﬂwﬂo»o»ﬂu geﬂLOMaoW_.u_Hmw ,_LAT
uTVAIT %dm«#é%“%%%@
N | S |%° —_— ~ Z,.ro:,LL
mHLseaa_sz ,]ae;omﬂ %HH;%
]__o_.j.ﬂoljlﬂ&laequmozo = (M
= X5 | K iy XTI <y
@%%éﬂﬁaoﬁiggﬂlig
- T ,N_nmm_l o il ‘_nr._vH7 !
azzwﬂﬂ1%%w%ﬂ@w%
o |75 || |2 Mﬂﬁing+w
T T
= |mr JO#EX Mﬂ]ﬂrm}_xt] o | ol
M5 = me % | | BT " Mlu = L ol o
~ | = | = | lﬂﬂ,1ﬂ
nggg:q%q,g@;q&ngmM
__OﬁE#ﬂ,mquﬂHLx_lﬂﬂﬂﬂﬂﬁ_ NE:AO
%ﬂ@g%%ﬁﬂﬂﬁw%L@%
| zﬁ_gﬁlﬁoﬁoﬁsﬁwnﬂﬂm
e qln| <ol o = |Ho|wo |8
oo |25 E| S
N ISR I e

WA, 2005

-

ol
‘mo

11

8510% #4358 20074 125



o] ofsltta et 4= glrk 2007 527 S A 2006%% g2 54E

Z2a3e BARoR Sk HelA Aozl vk ®, 20074 &

20063= 2] AF-FAe] S ffste] A "Rk, U}ﬂl%’ o el
A

ST ARE AL dE HEVHE e R )
0}04 *«1 N 4%7}91 oL 13t 349 o]l AA AYAE o R HAES 33
slo] 1 Hrle] A4S oluAl Ytk AES B FulHs AxgAe 7] FAA Fof A7 25
B(AY 5 vk 107, 109 wvk 97, 10 o] 69)S tido® asklar A3 2006
9 9¢Y 259 ~ 10€ 997HA A EeiT

A, Z1GANA Azeks AAnS WS Lotry] fjste] FoUAZEAE (3) wHHES
e A Febs el AGA AARENA dE o)l AdAd el AUk sk YE gl
2 Aol @iﬁlﬁokfﬂl LS é’lﬁlﬂ%oﬂ dvit oA E Lopr gl

d = = TJr%Oﬂ EHKP Sta/d ks Adwskal
T/}("jf‘ﬂﬂﬂﬂ saist 71 Al sk, 2005, 2006) U}Xl to = SEE
T 2y d9gugyd 39l 98 ABEEK shsAdate] @ 7|oj &S AAste] =&t
4 <E 1> A& 3845 7|Nto 2 3 ABEEK stsAd &84S 5
3 o]l AEAbs 16709 A @l el 13- (5 Sskeh), 23 CGstth), 33 (Rsolt),
47(Fz st 28] 53 (F-Fstth el A7l el S it Aol e A
< b g4 WbgES ol8sto] 15709 AEEde AV 3849 A

sSriss

op AT (H ne=g JIei M2 A
« Sl E I 3E 2 FUET HEAM
- Wil B UHORHE 3 RN FH a0y
fHZ 4GS B SN B25%
- 204 s TR/06H 43W 717 A 20} (544 0l 2H 10104 0]2t o
10744 3498 [ 6} 104 0jAte)
; RS |
: ABEEK :
SEA AT 2
ul 40t u LYy
’col INTEME 3 27 T T B2}

(29 5] AAN SR8 LT B wAS Bok

2. A1 W BN

<GE 2>+ o7 Adel did £ 3 AE A3 yekdn o] AEddel < 1>9] AAVIE

2
oy

N
OH
o

_J__I’_'J?-;



<% 2> ABEEK 8543 &5 g3 & 25
M5 B Ind.ustry Educlation 2007 2006 2005
Engineers Aim Students Students Students

1 3.52 4.00 4.43 4.16 4.14

2 4.52 2.50 4.43 4.34 4.26

3 4.24 2.50 4.29 4.34 4.26

4 3.68 5.00 4.43 4.34 4.38

5 3.76 5.00 4.29 4.41 4.41

6 3.36 5.00 4.14 4.30 4.29

7 3.80 1.00 4.00 4.07 4.00

8 4.16 4.00 4.43 4.32 4.38

9 3.32 2.50 4.43 4.13 4.12

10 3.28 1.00 3.14 4.23 4.06

11 2.56 2.50 3.86 3.93 3.91

12 2.60 1.00 4.00 3.99 4.09

13 3.20 4.00 4.29 4.30 4.32

14 4.20 5.00 4.57 4.25 4.32

15 3.88 5.00 4.43 4.32 4.440
7t M AAE0rS Hay 24

AAA AAA] AE A, EANAGH 42%, AEAA 29%, AVALGZE 29%= e

b, o] AAA Qg 947 AiH o FASAGH 4R dAFEH Adas BT 9
S AR PRAES Fol U el Dok she Pugoz Aste] tetusg o TANE 5
9 U% Bl S A o B 43T F ARS Aol A%E Ak F9Y
T Ak S AT ARG a4 AEAA A d = (e v RAle S v AS AAVE AE
A4 Yo AR AAYTE FAY QoI AV ARAY 2no] AP BLLP(E
AN, A4, A4, B9, o), Dud, 993 5o DS WA WAREe] Qs
At = Ao

Industry Engineers “ 29% 29%

0% 20% 40% 60% 80% 100%

‘ W Problem Solving O Expertise O Self Development

[Z3 6] AsiAl AAFoke] AAZIE9%F 3849 BdH TLE

B10% 4%k 20075 128 13



I==(Cha Sung Woon, Kim Dae—eun, Lee Soo-hong, Lee Kyung Soo, Kim Minsoo)

1o
o

~I

= FANEASHE 47%, AEA 2] 33%, A7) AL

W

20%= YERSTE o= alSE

o] #7]

A

SFA
s}

3

BR
—_
o

=
fofm

—_—

ofp

Jo

7] wgol .

20%

33%

Education Aim

| 30%

30%

—
—
=3
=
—
o
=
S ]
=
o
=
(=1
(o ]
2
(=]
0
= o~
=]
-+
n n
= =]
2 3
[7)] 7]
L D
=] =
[=] =
~y (o ]

2005 Students

40% 60% 80% 100%

20%

0%

O Self Development ‘

g [ Expertise

E Problem Solving

i
et

N
Bo

A% 40%, A4 29

I

=
fLN

o)

BE

)
~30%, A71AEAH 30~31% &

g 2006

20054

1~38hd 9] 5¢] el o

-
.

dl, °]

A
R

e

x Al

AS

| A7 1A

=B\ =
S ©

el

= v
T =

o 543}

T4 7=

d

L

Utk o= 2007

<
T

e

o

3}
o}

el

%

sl veht Avte

% 9o A

wr
o
o

AR
7l

X

-

el

=
T

2o

3, Tt v

o =

=K

B

20043048 HE A

=

= o
-

314

g 20074

2 o] T2

o

1
=4

JE

el & 314

Z 2o
o] 1~38hd el 4 gl A

¥ ABEEK

Z}
=

| ool A vet A4kl opdzl A7}

F85

[o]

ofr
El
Jor

Ho

14



KO

Mo

ZAE (3)¢]

T
A=

=
=
g

e R

=

i
ot & A,

4
5
s

29 o)

S
g

A
A7 AL 2 4ol o

o

[e]
k=Y
=

14 shdell A A7 AE =

-
L

Faek kA, o

s

o] AkAAI] &

il

HA= 2k
£

o] 4] o

=
T

o] o]F0177] 9]
g o

| g el

el
)
9]

T &

iy
= 3

3
4 =

)

)
b

P
T

s}
=

g}

I

gl iAoz dx

==
—

He 7]

Tzl SAYENA B

=, ABEEK

T

W

)el

=
]

we4, ofsh, 4, 992

2AE (3) A A7 AL

hyA

JE o] 2007 oA

1A o4

S

= 7 AT

]

o

s}
cl

=2k

T

JA mALeR The RN of

i wv

3

o

Ho

Ho

Tor

ol

Ho

Tor

o

ey
s

s
;OO

sk 719

5
T

7P AE N 717 wE

Z1A2A o)l e) fof elal st o]l o] Aol o

A7

o

s

SAAR: A&

15

#E10% B4k 2007F 128



Rl
0z
Ho

7||;H

, &

rlo

, O|=&, 0|Z=, Z9l=(Cha Sung Woon, Kim Dae-eun, Lee Soo-hong, Lee Kyung Soo, Kim Minsoo)

S

o2t

& ]

Mo

sk Fao 8k 7) Al E(2005), Report of Continuous Quality Improvement.
S e 7] AlE g (2006)
, &3 €(2005), &2
12, No. 2, 64-69.
=17 G A 31(2005), NEAJALY A us A3; AL

, Report of Continuous Quality Improvement.

gt NS 93 Power Imagination ZTEZ1%, Z3t1<, Vol

o

S.W.Cha, K.S.Lee(2004), Development of engineering education course for training creative
engineering using axiomatic design, ICAD 2004.

16

O
1o
El
Ho
rO
-



