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ABSTRACT

It is very necessary to have a creative problem-solving capacities to learn various majors and liberal arts based on the major, and to
solve the bottleneck techniques led by students. In this study, the existing creative problem-solving curriculums, "Methodology of Inventive
Problem Solving’ based on TRIZ, were improved and applied, and industrial bottleneck techniques were provided to students to solve
these techniques. To improve the curriculum, 1) improvement of instructional objectives and learning contents, 2) improvement of evaluation
methods and contents (reflecting the evaluation of instructor and students), and 3) learning satisfaction survey were conducted in the
following order. As a result of the application of the improved curriculum, the level of activities for each team was improved, and when
the core process was well understood, the evaluation of team activities was also excellent, but there was a tendency to focus on methods
that are relatively easy to apply in the problem solving process. In the final exam (learning contents evaluation), teams with difficult
understanding of the TRIZ theory or low team activities showed a relatively high trend, but the difference in level between divisions

was slightly reduced.
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Table 8. Peer and other teams assessment of the improved creative problem—solving curriculum

(AU T=%7h

e ol EAs Ay
W AL \ ;2 ahdl: 23hd
24P
kAl EAISAIS(PBL) \ SAEA: 7o), gEX, um
7lEU-& SRS
qanz |1 By L Foldl #AlE skt g o
2. 9EE 2. At A 4ES B3 odus
3. HESY 3. EIAQl URE Folol UgS WY
e R 7K A1~ H75)
1. Holx Amolo] drt i8] Boisigher)
e |2 BAEAY FAE duht 7]ofsig=1
(BWsR) |3, "o Y 2eloigo] Anht AR
4. OPpaE5Y EASAS 9§17 HERT MBS F2W
5. 9g=~ HERg AR 4 H AeireT
o 70 EaSy]
P AR
Frheg » S (g7 h 157D
ek - U] e A
HE" 37h
T, BEIY, HA7IE BhETE <CE BRE7bet 5Y
BRI 7R H7HH AL~ 2 715)
1 FA) A3ty AL Akt
S N e syt o EAlE sl
(HE® |3 de 43y A7t 2 AXEg
4. AmTH s Re] F40] F HYEAN
5. 4 A datygo] Ago] # Erp

Table 9 Problem subjects of industries and students

T+ B = A ¥ Al
W) 3E A 2 A g ARA: ) o
A o274 EH) oauA A AFAA: o
A o2 =AL A3 Ewg7]0] o|27A} AFAA|: s
247) 374 7 A ARA: ) e
A A2 A
oA wke Al 2
ST A2
AE Bk 2R AT 2AY ALY AR
o1 ANzlo] A
o]2oA F s2¥H A= AATE Hol ot siarA Zo)7] miZoll sHEe] B 47| ofslistal 283t Ao wt
o7 F2|3 He ofd ol w2 s sfadielw, sk Hnh &, SAEIEolA sl diRt Aol 9=
S0 ool B8/4dE o daz st vl 7l B Aeole o] AdiEeR A8s] e 54 oy
o] Ao ol Aid o= 4l sfaetyt Igol o Al RS FAlo] FAIF LR AlgEe el ATt

66 TSRS ATF A248 A3E, 2021



e = 7128 | AAEFAA
277 F7IE gHRA BET URE 931 — - —
A | HOHA ME2T HAZ 136 SHHIALI WY 2204 T
¥ R =9 s
e
L E-mall I} 7| 34 A oy
e | oo o e ) sz | CF% CETOT WM COGTOE DOE COWEs
A=NESD | gulir o AFIA(EH7]) DREEF0HY 088 QI8/MF 0o Ok
p—— STF 0% O7 27 O 2= 08E O 345s P L] ERJg)
ORS8O0 TE 088 O AT 02 075 -
== - - HOolaR: oiE U7 FH0 ey wE HY 4%
= 3 ARLL =2 7FE S20M AMEshs HFES BE 2HTOAHEMEN A zay
S0 G wk Nma T T AEE TR 82 RS sRARA EOEI NY, FIHE O 42 Y BATI4M D0l gad FHS £
== HAHFO 3 F 2 TE 3HS 9 7|0 4N A
= ASITH HEE AST O, B2 HEE T2 0|, 2717 HAGY HRE X Wz
S 2712 SHFII BW SIS AR B2 EHTIS Y0 o . 5
A e == A9 4TS Z0 Aol BYO| 18 U 27 % OlY. )
2318 TS T GEFMLOl 2TED IS S 0Y2 93 AL 2ay
Ol HES| Py FES SWES MUV UM ME E O Ol 02 ZHAX ¥ Py RIS
oM OFFEICOF S} el 8% x oo
- 87 7|30 2R = BAF
THRA, FOBICFE B2 ZEWHPF LIR2s SES SO OPY 210] 3N = H& O|- HHo| Zz|of2d =Xx|9} HF Sooe £ E%T YEo 0|EE
REE EU| Di0| B7 GBI B8 WHO| TES HT&% EECl AE& = = ;_-T o= L‘+ RE Tler HE £ HEE TP YR ot
Pt ATE QOIS FAWIX BES WO B ol A% 2ot .
= 2T EEA7 U5 Degof gl Y 2e7 2280] 20 % 01 el
M waga | wme
] Jﬂaf; o crrpms Sus Gmes & T AHEE ﬁj *ﬂuﬁ =‘x\| O;Jor‘ %*A}IW).OMEE He AFo|C
Pl = m atmor - = a = HBY 20| &7|T B
(2) FIEC ZRHE O, 877 Z2HW2T e 2712 A2 = = o=z Zhgh TE DA G UCE 5
= dSgEl olRy TE HOES FE ot Y IUXY T LS 50 W
OS] AT SAM AREY HESE Ol IFuESLA ' A2 =0 2A8C Fy g0 LETCH
=2 20 B#M HOIE DHBOE HER 5 PAS S70
= wu_l N2g JjEs 97 g Beds L7
=2
E o
- T:.‘uor ST US cE AL UE A
l = Z57] O gol 20| Joc 2E% 020 Y HEY 2% U £
0 djo| 982 FE EROG
',-‘ Jaoz 0I5 £Eo 3e s2g aes EENY NE S0 2N 24 67 g
Sax &
= 1255 = BN HAY 7EE S0 JZEAS 51 MAHQE Ho|EHEIe K T
T e 22420| HEQ ¥ F7HO M E BT HLTAT F
A= off AFHS MEE EYEA He Aol iy 23 MEs= MY sIN o=
BRAMT | DA T SYEE $719 slEe] O Waolols Tww 7|t
QT

(a) AAGA NZ7|&(EA7IE) A A

LIPS B =X
=HE
WS LLBE 830 2 5
FHE| 2 2] . _ .
Hetbh3 FRH0I S BEFY HE & 2H
h YAOZ pigf IFH A =
r!l“cl el cma FZe HTEAE Aswos :
2 £TE BEMF oY ol¥ S YTE - : e :
éf\ 2ok ek c|a<a TEE =G| YHA HE SosAs® 1 HoE=H Iz o3 DAL Y
EL-1=Y
=
g
2ol
HE
w
L L F_"/w::l
<THE g
- 28| Rels WESY =7 =8 S8 w0l
I MEE IS Uoins o/ = = B= an = = e IR S,
e7| Yo @=ES BUsA SAsD ME YE £ 4| HEo| =o| =5 ¢ A1EH0)A & ﬂ“:'iz“ldf»md s BUELNEREU SN ES
Mo . . . . P B R o B
- @Es w2 2== I = _ N S . .
.jl e == Mz _~=n|5| ?{.44 =7lex] g H”FW 142%%%% TE « ZFEOI 2T GHH AZDICH B A0] AL SO0 £2 2 918,
How gl msse oo == - ST A !
E=s ol lﬂé?l ; BmE 2y
H=s Humeme AR Y B4 AdosBas gde  « ATHII0OIEAZE + g Ml
- Ea%0l B=g@ WD A2 TRESS spmes ossn S¥o =3nc PEREES
_ _ \ +HEAMAZ HE r\Dﬂ é—’;ﬁ%
v AL gl BEE
o AFROHC A 0] 27 of £Tg -

(b) ST WA A

Fig. 8 Examples of the industrial bottleneck problems and students-led new—found problems

Journal of Engineering Education Research, 24(3), 2021



2 g5 Ao

< WS iAol Bad Zlem

| loms cet
e

4

=t
=

3.

a

A oh&=7|&at AAIZE TRIZ 719F %2
Il AEeFo BH] HIE 7|2 ol Aqt itk
AL o5 AAF oz AT 4
, APAIEE W82 ohaat )
A of27es wikEe &8 = Jl=
ol HEA N TS & WS 5 =S
FAYHE W= A e o=
HoH A AYHE waks 743 shjolA
Aol g U] TRIZ 1559 AHE5S &
ato] A&H o2 SRyt Ye-S &8 ¢ s
7R SHolxe FBE 7|uke] gty
X Brop ARl W7t EEE skl
At Al HAARIE Qo
171 S8l ofe] 7HA] anlEat
o o3} Atk g Sl ]
Wyl tiste] &M o SHAYIFOA
=7 HiZEol Hoid 4= 9l wkte] I
{3, ARIA| o 27]% Algt gt ofy
Lol EAlIERS AR1AIe} 3
o}, Wd7ksAdel e FAISE 2
ZRIEF AN O o]ojd 4= = WA
Zo= ket gy SHoAe |
w7ke] vl guiAe] dashy, ot AlEskE PEE7
5 FAIH 0|24 maslsH A A

Ao® Ve,

ol o
T 2
Z 1o

-

o
T

=
=

[e:

0

o
A rir
[N
2 o
o,

tlo

>
(R

rlr

I O

5
O,
o

=]
=2
r
ol
H

O:

N

s ﬁ r
o
1o
L

oA
>,

)
o] off
=)
¥
N
ot

, o b

20
o
Py

O 5
I

]

==
—

d

30
e

-

=
=2

Ao RE HEE/NE o5y ZASA
sto] ehgxIe] ket AdsHA AEoke

Oﬂr,]-.

718

= — TTg=
< o
RS A

5
AR

68

716 Ao A EA A wsuE- 7hA
JHE w3 270 S gie R Wit 29
gfeleldal D TRIZ O|ZWRoA & WA
; @ SAFE BARE] A EAlE] Ak @
3 nyhfg-o] e whgo] BAo] AR QI £A)|
o ZHE ARl disl] MAARRS AwEE, TRIZ o]
Sk ol FFARS Yl A TRIZ AAlol W= A
RS sl on, HHdES $5t EAE2 AR
S| W2 fR7|EE AlFsal npeo R TRIZ &

Hpolo

o v

I

TRIZ

N o

% olF B2 $o7] 93 AAZL B2 5 G AAS vt
Bk, B el I S EnE Bk

7] 913l Fg7ret W AlAdT BrE sl Bl 43
L B7IE-S 2HE S vto R B7RE-S AR
ARe} SlsAt B g7tel] Hofshal "yl s =%t 9

o
—

xR

i)

&

)

2 gurte $r7kssleE sgich
e TRIZ 7]5E oA 2Aed wahlgo] 28 dis

=

e

&

wme, e AR HEe ik AR TRIZ of
of ofshErt W YRS Aua HHo] ArhHoR

AL Uehion, ol /|ZIAE Sl o&stel d
A2 5 APt Bkl Wi Ao weEch 7)E 28]
i 5] Aaio] 71E Bau

m rlo rju

_i
>

=
=2

o e 2x
A Spot st 5 25elA TRIZ
OJES F oS SN BEATE S5 Hrhul
o} sPISe] AjEoR Agalr] 4e 54 WOt W
(1 §5A W40 TAZ O AR Whel MFstel 4
$3He 7] Lt olo] Tig AANISE Thlo] Hagk Ao

oz gpol
o 7o A
o}, E gues
e} g5l ojZojy
o S mwaf

A eflz=7]eel dis



i fuy =20 d
SoPH |} Y JE R oH gho] RERIA|f tigt = Aont st A7 20| OlXl= &0t HARIIE=E. 9
o] 7FsstHE o|F 7|Who R gu} spYe] A ZjAe] Egol L.
g Aow gty I CQl 7|5k 25 AMA Bxo] 7k 14 UsiHish FetasSldAIE(2017). SStuag ffgt E
3 7oz FohE) Z2NE 2H J0|=S. Qlsiighal FetasE A dAAlE.
15. 25k 149(2006). nsdE ¥ ne3st nsgsle| 3Rt

o] 9= 20213hd %= Hizldjeka
sto] A= AFY

o2k

k]

1 4AZARIEEAUE)(2018). 4xf MISHHAICHY| &gtst Of2fw
S DYUYTQL oRKSi ML 4ARFASE YU AFA|
(12-1071400-000014-01).

2. IAR(2007). 38t AARURE W= JHME st
Bl S AARRRQI=E. Sulchshal |

3. Ay 7HE3)(2019). w8k A2] Active-Learning 4
-tk 1y N At stwse 22(6). 12-20.

4. WY £(2006). FAEIPL ke F7|ReEe]
dadeol| ek A SSwEH, 9(2). 34-51.

5. 74 Ak 2195(2010). SEEEMBIESH, F3talSAL

ZH-2A4E(2008). wHkH 2

2(2015). FE7E Q1A Al 9

319 ot 94 =& ZetuseT

-o]H13(2020). AFAA A Z=2A)

oF AFsiA Asuaks &4 Akl

, 76-83.

9)(2018). Fapesyel AolsshdAEY

FISSTL 21(2). 7-16.

}F(2013). SR EA LIS SR

sl nixl= &3, e [AEkS|

=Uie| Chst

d

wEst stolot

o
=)

N,
ot
okl

o

X
é‘ (o)
olr
En)
1o

)

T e

[e)

flo /12 10 o

N

@«

= ot
o

(o]
1z
5
of

TEQTE

OH
Jon

A
VB
-

10. ®

=
oy

gl

it
D

11.

12.

T, 22(2). 3-15.

13. ©A=(2007). &2

Journal of Engineering Education Research, 24(3), 2021

16.

17.

18.

19.

ik

S aSTEA(2014). A S| ZEE LIS TiEte| nEy|
FHMEIOE L St ST AR RR 2014-99.
Fredrick, T. A.(2008). Facilitating better teamwork: Analyzing
the
collaboration. Business Communication Quarterly, 71(4),
439-455.

Griffin, P., McGaw, B., & Care, E.(2012). Assessment and
teaching of Z1st century skills. New York, Springer.
Guzzo, R. A. & Shea, G. P.(1992). Group Performance and
Intergroup Relations in Organizations. In Dunnette, M. D. &
Hough, L. M. (Eds.), Handbook of Industrial and Organizational
Psychology, 3(2), 269-313. Consulting Psychologists Press.

challenges and strategies of classroom-based

. National Academy of Engineering(2004). The engineer of 2020:

Visions of engineering in the new century. Washington, DC,
National Academy of Engineering. National Academies Press.

. Rugarcia, A. et al.(2000). The future of engineering education

L. A vision for a new century. Chemical Engineering Education,
34(1). 16-25.

. Simpson, T., Barton, R., & Celento, D.(2008). Interdisciplinary

by design. Mechanical Engineering, 130(9). 30.

. Trilling, B., & Fadel, C.(2012). 2I* century skills: Learning

for life in our times. Wiley.

. Zorn, T.(2002). Converging with divergence: Overcoming the

disciplinary fragmentation in business communication,
organizational communication, and public relations. Business

Communications Quarterly, 65(2), 44-55.

O|xiZ (Jae-Kyoung Lee)
h 20144: M20jstn AMSAZSIE dhA}
i Al cHRIChE L SEWSHAME! Rug
— DAoL 288t 7 A Dslolx, &

elimE=
E-mail: myroom1@daejin.ac.kr

69



