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Abstract

This paper deals with the analysis and comparison between on the course of a conventional engineering design
(typically project—based learning) and a new engineering design (introduced PBL model to conventional engineering
design). The purpose of the study is to identify and prove the effect of PBL model on the course with a new
teaching—learning. In the result of t—test, there were significant statistics in the creative problem solving and
self—directed learning ability, but no significant statistics in the team work and communication skill ability. Also
the average of factors of the problem—based strategy is higher than those of the project—based strategy. In the
problem—based strategy, the team work has the most influential on the satisfactory of the course. However in the
project—based strategy, the comprehension of given product has the most influential on the satisfactory. Finally,
this study has proved the effect of PBL on the course engineering design.

Keywords: Course of the Engineering Design, Project—based Learning, Problem—based Learning, Teaching—learning
Strategy
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<Table 1> Structure of questionnaire
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4. X2 2A el HaAs] olSE 12.9%, AuBel o3

FHE RS SPSS Windows(H 417G o gsh  UF 15.9%E AAsHt: 8w 49 ol

o wAlglglon], A8 BAMNE oA, aq) O BT AT 645% AW B 85798 A9,

B, SURE-AF, Y AARY, Arpa oy SR AN ARbeiE ol §

o] AEHUh AMOSMHA 1NE Agste Ary S8 MAES S & Ak G 4 l7E A

A Ase agEe e, = gRto] FAcIAE 90.3%, HEBelAE 88.9%
2 vehgrk 8 749 S

V. o o} %, 5~642 —Qﬂﬂ: 4 BE1~24-< 15.9
%, 3~49L 82.5%% A SF3AT)
T A BF gEsakee] A3 ’s ekl on,
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<Table 2> Frequency analysis of two teams ‘E—‘ 73;?“"‘:_ 28.6%, 43HAl W& 57 1%910 Bk
o - .
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13| 8| 258 1 1.6 7F AEEHEE slen AT SHE 47.6
g 23] 2 65| 1| 16 Ao FLFNSE 14.4% F-A2L 1.6%= e}
B8 & 33] 1 32 7| 111 =t
48] o] 20 | 645 | 54| 857 oJarAzg WolA Hek Aol A5 SAFAAA]
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#2270 " 3 9.7 | 7| 111 o 51.6%% 01, A Be] A9 oAMAAA tho]
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oo FAATFIAEEE 0 0| 18| 286 S F=sH7] st FwE EAS ARgekal o,
AR | Aan e 5 16.1 | 36| 57.1 [RIAAA o] Tdeshs Hste] 2 ws]d 2] (varimax)
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<E 3> 947 8984 A3

<Table 3> Exploratory factor analysis

29 24 AT
Rass g9 | FAAEA | draE | AVIFEH | o . | Alpha if Item
59 ddsd | wd | s sd | 0% | Deleed | OME
TEEE7 o3 0.847 0.776 0.793
H3d Y9 sto)s) 0.747 0.720 0.803
0.843
v & 5 2 0.744 0.662 0.808
d e o go] & 0.642 0.675 0.801
E2sY 0.804 0.755 0.881
ofojtj ot 5 ¢ 0.803 0.805 0.748 0.852
A & A H LA 0.741 0.802 0.757
EIEiAl= 0.845 0.831 0.655
I 25 E 0.710 0.792 0.607 0.786
gHAsEe 0.552 0.526 0.862
A 5v 0.882 0.860 0.668
s 0.801
322 5| 0.882 0.872 0.668
=] (Eigen—value) 2.659 2.508 2.186 1.723
A (%) 22.161 20.903 18.220 14.358
<E 4> AkE EYITE t-test ¥4 23
<Table 4> T-test analysis of two teams
am - Pt 5 o3 - -
dA(n=31) HAdB(n=63) HAEFA(n=31) HEB(n=63)
g9 59 3.226 3.091 0.493 0.469 1.285 0.202
Fod FANA Y 3.290 2.905 0.492 0.517 3.454 0.001
it aE Y 3.215 3.048 0.469 0.500 1.557 0.123
A7NFEA T 5 Y 2.210 1.849 0.479 0.497 3.344 0.001
®5Y, Hux g 59, g5An G'LU T v ATAZE JEBRG 72 999 ¢ a53S o
R9¢1(Cronbach's alpha=0.786)2.2 Fox ). #}7) =7 A7Ztsk Ao 2 JEelyth
Fed sgsdels AATE, AFANFL F
% 291(Cronbach's alpha=0.801)2.2 it} 4, HHE & g ot oy M Aot
ALt HAB9 & g7 | ol digh /S E
3. HE a8 24 2 o AL & WAL olry] ek 6714 FE
HGAGHA T4 8ok HIBEEAE F4] + =, ° AAYE oldlE, FHEEE W=EE, ° &%
) el Wy wlwsla 1 Aolg HAFI Ao WEE H A Sk | AEAE UEE
<E 4>olth. BAAelA, ek Ak Fvk Bel ® ® £ QA wEwe] visle] AR 2AE AAe
A3 59 o] 1.285(=0.202), dAkaE T Atk QABAHL FAR BAS AEste] Ausd
L tgko] 1.557 (p=0.123)F 95% A1 F-7kell A =} W] (varimax)S AH83FiY. KMO &%+ 0.821,
ol7} 9l Aoz ekt mEy Fold FA ) Bartlett?] #2852 0.0000.2 4o Alga 4=
A 58 tgke] 3.454(p=0.001), A7IFE4 g5 A= Aom Yestth W4 A% A (Cronbach's
T8 tgko]l 3.344(p=0.00H)Z F Heto] t}=A alpha)v= 0.799°|t}. 7t FdelA ASHFE 119
A s Aow vebsbth fdAZE fdBry © FHaAt Y-S dotrr] fate] HF IR

923 59, R FANA 58, AL E 5, A
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<E 5> FdH d F£4 95 7= FEH
<Table 5> Path analysis of two teams
e A TA(n=31) FAEB(n=63)
S.R.W. C.R. p S.R.W. CR. P
g JAYE o= — ¥ ¢ E= -0.256 | —1.705 0.088 0.346 1.993 0.046
FY HEE > FY wEE 0.211 1.810 0.070 0.226 2.004 0.045
g 3y 15 - g £ 9L 0.414 2.166 0.030 0.078 0.436 0.663
g PAY EE - ¥ £ wiEL 0.228 1.114 0.265 | —0.029 | —0.185 0.853
Y AAANE 95E - ¥ £ 9EL 0.278 1.651 0.099 0.148 1.172 0.241
t}= A 225 (Squared Multiple Correlations) 0.600 0.341

S IHWE s

[23 3] A2 Ae] | 54 W55 72+ 4%3Y
3 223

[Fig. 3] Influences and correlations of measured

variables in the group A

o] R*& 60%, Durbin-Watson%t-S 1.796, F=7.511
(P=0.000)0.2 37580l gttt byl vf
AR FAUBEREAE F4] wF-gs 229
R%& 34%°]™, Durbin-Watson#-2 1.897, F=5.902
(P=0.000)0.% 372 &o] 2 gteirta vhelyt)

AREHe  FHU-E=W(Maximum Likelihood
Estimates)S AF&slR o 1 A3= <3F 5>

BTt SMC(Squared Multiple Correlations)+=
AR RPoE UEhd A o] FPAE
0.600, FEB= 0.3410|Ath Hbd ASHFE 1
o] EF3E  QlFAI4x(Standardized Regression
Weights), A4 E7A%(Critical Ratio - 449 <13}
ATE Eeat®2 U A), FYgEE e
o}

CENCR-ER

& W= (p=0.030)7} 9
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[Fig. 4] Influences and correlations of measured
variables in the group B

TS WSSt o, JuBE ¥ HAUE o)
E(p=0.046)9} =434 THF2(p=0.045)7} 95%A]

- o I~ Z O
AE FYTFTE

ngitt,
WEE 7he] ARASS § Fgused o
@ QuAsE (29 31, (729 419 Yehigie,
Je AdA Y Y WEEe] sbg 2 g v
2% CEEEEE
W g A g

ERERE

)

R

y)=
R |

o

o
-
=

N

q,
fr 2 W rlr o
22

o
o> i
[o fi
2N

ot
o

4 1
5
(o el = o

f
i

%
o

e
nmn&lWrﬁﬁ;O
o ool rE o>

-1!
il mm
w rlo

offt o
- 3
[0 ox

L
A
 F
2 o
o
— I

il
o

et N
~
o

oot HT o
o iy

:Jd
i

\]
>
o
o

2
o

=
n e
ot

j::—)‘ =l
o :SE
4
ox
e



2009.12

k=3

3| M2 ™4

’

AR ROAT AT
Jor 3 g
o Ho R0 R IR
p 10 ol o oA A
WE%%A_TH« MM E%Eoﬁﬂk’gﬂ%%E%ﬂﬁ
5 _Jﬁgﬂi :.L MHAT@@MIUMPHNUMWH‘_Qz,:.]mAT&oo#aﬂoﬁmﬂnﬂ]
o P g e ¢LW%?Q%¢w%ﬁ% mm%qmwm¢mg "1 %o %
CESE R I e S T W "
=T o il oE N - :
G oy L g %%ﬂwﬂ%w%1%ﬂwﬂWﬂﬂoﬂﬂﬂmﬂﬂmﬁ@ ENRT nO®
FERIRE ) %m%ﬂgm%@@@&%%%wﬁﬂﬂﬂﬁﬂ TOTETE =os
[LEEIT %ygﬁza&%@%@ﬁaﬂEW%EﬂE@E@.Mq;w T 3
H % o Bl w n.uﬂnﬂjldn.ug_ %m&%ﬂi??V%iW%LﬂM o & mu &
z T° M T TN = a_.xluu],au mﬂu;uﬁ el S x?mummmum% oo
pi - X Mﬂuﬂmﬁﬁﬂ?mfﬂcﬂ?fé%%ﬂ%ﬁ%ﬂ;%ﬂ?%ﬂAd 2o
— 7 s = —_ o R = < ! %) o] N — — X
E_,m,_mo%@Moo Ml 1%71%&4& EATHHMHﬁﬂEﬂXEPOU_WMW L]izfﬂlﬂeﬁlﬂlhx A E_
Yom e R mgW%%L%ﬂW%ﬁWﬂwA%%%m¢$wg%%nww 5 Ten
2 T 4 i~ {n © ap op B o i oH = L=
E7OW%% &l ﬂ%%ﬂ%%%%%%%ﬂ mMEW%A_Tﬂ%auwmmwﬂ_,me%%ﬁo% TR
Arefu, 9 w%w%ﬂQﬁmza%ﬁu%@ﬂmﬂﬁawagwgm@ﬂﬁ R
Pz ol 2 Lk w s mMﬂ?oaaﬁofgao_alfmk “ o< R 38w
ﬁ%a%aw %.%%éﬂ?%éﬁ%ﬁ%%%%ﬁaﬂﬂﬂ%@g%%ﬂg 2y " w S i
wEﬂH%% ﬂMW%%éﬂﬁ%x%ﬂ%ﬂw%$§¥Em§¢Wﬂ Wy 2o o R
—_— ]OJlﬂ.”vL X —_— ) J — o olp for X T
Mﬂau&lﬂﬂﬁdl.oAMXAUWUA#MUTAF%Mwﬂﬂlﬂoélﬁoﬂﬂloﬁﬂlﬂmwhvﬂowoﬂ%ﬂHEM(_mﬁﬁ7A %odﬁ
ﬂ%ﬂiﬂ%Eﬂ.@oﬂ}EEﬁ%ivﬁfrwﬂ:ﬁo%ﬁ@ﬁﬂg g ¥
Wl B %?é@ﬂmm%&mﬂﬂifzmo}Wmo%mﬂﬂEwuimw&r w\ﬂ%@
FEF ) Uoﬂﬂzﬁy}@maﬂ1u ) fo
ﬂﬂﬁ%@%%%%% %ﬂﬂk%% chbh FmeT ML s
0 T oy - e < o
Ho#a%%#ﬁ%%%ﬂ% FG e ,Ja|47xacgmﬂcfo_u < B o
5 o U o & TR T il % )
4%@%%%%%RM %ﬂjwoﬁng%$¢% BB W g
3T o E o I O Ml B =HEE I N i
O%ﬂEQEE% £} Mﬂ%i%A ﬂu%mwaubmwamﬂ HEEDL,*@. Nruu,_x%E1ﬂﬁ Mﬂu?
1) —_— 7 iy - e - — 0 !
RS L et SouEziEtTaels 2hal Sizreis Yo7
EM%U@QOE%% a%%%%ﬂwﬂ%%¢Wﬂ g o R R R
- %%u.%%ézg T B o B X TR R @ g
Mmﬂﬁd.mw%ﬂE%ww% ﬂEJ%mﬂﬁo%mMéMAﬂOme M %Ma%% %n,.mu%wm%ﬂmd..wmmmﬂ
o TR YR o _ Lo B T e A = &4 o e =
M o= o o %l@% I o BT E G T
wﬁqw%wo%%% mwgwM%gﬁ%wﬂgm o Hw%ﬁ %@ﬂWﬂﬁ%¢%%w
r . ;O‘|_ N ‘IQM Mf 1__/|E _ e
ﬂ%%%%ﬂ%%ﬂ?ﬂ&%$ﬂm%é%%§ﬁ¥é m e %%%ﬁ%%%%%
W= O - o TR ﬁﬂﬂﬂlﬁomﬁ Eﬂo.zT ﬂAﬂMl ) / oI e Jl%]1oﬁ ~
‘uAIEZ,:no 7L1_,N|:.Lﬁ XOM&I 1H 53 o AXO#EU ﬂ:._ Hrmgﬂw_;_ AMMUIE@M;TEOE‘&_;OE
dﬂﬂoﬁ_ ATﬂuoﬁauﬂHuAl ﬂho#az,:.o#aﬂﬁo#aoﬁﬁ by ﬂu&o%ﬁr 3 x%]ﬂ]%ﬁﬂﬂ
EB%M%@%% %%ﬂpﬁ%;ﬂo_u%m%wmu? - SE S %ﬂﬂ@@%ﬂﬁﬁyﬁ
0 ) 3 — KO BL — ~~ _—l =
FeED ey qwawgmaﬁmgwagx%a%q I ©eTTEy i R
ﬂ%%ﬁg .mmmwoau.o.%l% Bﬂ%&%%d@%% T, %L%%frﬂmﬁyﬂ;f T
ﬂAATz,:.@i_.M_WDEOLEDH@%PMMﬂﬂl@oﬁoﬂaXLﬁOAT wgﬁﬂ _Jﬂwomﬁu”aom_mﬂu&y]ﬂwzhﬂ
U éﬂhkw%qahﬂﬂ%af ﬁﬁ1% Afmv%q_g%zwﬁd%é
»#ooﬂATﬂﬂo%]ﬂMﬂoa ﬂAuL.,_ = XX]M.MH X o)
o A o o g Mo mu o oy E% ?mﬁ oy e mﬁ oy
. T 0 ul = HS
Tl b ﬁA}&qLﬂxwﬂ
Mﬂ7Po"~mM§utumﬁa
N ®

148



SEMA MuRol M BH B4 WH-SED ZEde FM W-sE Mt un 24
2o} &% (Son, Joon Ik)
Fol e (2007). WAL/ E-HA w&Hy FA 20024 Fobal st AAFEA 444
o ST Wb BHABADSATME TS 09 o A
A} HZBIA. 538 KT AE, 667 pawen we i e
= SRR Phone: 051-200-6963
697. E-mail: ieeky@hanmail.net
97 9](2005). &elS et Qe A,
Z91(2006). BH S A&l ol 23 AH|, A AL
P g eSS 4 (2006). SaHelF7|F2005 (KEC d3= (m, Young Do)

2005), ABEEK-2006-AB-020

ABET(2007), Engineering Accreditation Commission,
ABET, Inc.

Lyle D. Feisel. et al.(2002), A Colloquy on Learning
Objectives For Engineering FEducation
Laboratories, Proceeding of the 2002 American
Society for Engineering Education Annual
Conference & Exposition.

Rogers, G. M.(2003). Outcome-based Program
Assessment, Rose-Hulman Institute Technology.

X A a2

X182} (Shin, Haeng Ja)

2005 soldistul 7 FFE]F 8t whal
2006 ~ @A Fobristal &3l 53 Al Al E
AFA+4

A Hok: FEnS93 E-learning, Web-
service, %7

Phone: 051-200-6566
E-mail: hjshin@dau.ac.kr

149

19879 Bobuetw Axb st WAl

1988Lﬂ ﬁiiﬂ Zolst 7(4;(]__:_5—].“4, W
FAE R A5, AA A, e UEg A

Phone: 051 200-7709
E-mail: ydlim@dau.ac.kr

%2 (Kim, Jong Wook)
1 2 A7 Fe) uhal
A ol n A st}

g

|

Phone: 051-200-7714
E-mail: kjwook@dau ac.kr



