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H7 YA H+= 48 @3} (Cushman and
Young, 2009). 4= Ok 5% ARHE 2= 7
F7F Bot @ dieks Hatn e figkE 18k
gtz 2HntE £7] o]t} (Fey and Rivin, 2005;
Hyun and Park, 2008, 2009). #E5Jr243&
A= A& A oot AGdE v 3

Pheied st} AP 2 ool el 3 o

§2 2% % g Ue deea T84 ge o
2 geEg Witk 4 Byow 49w

(Simonson and Tversky, 1992; Shafir, Simonson,
and Tversky, 1993: <k, 2006). 345+ A
& giet 5 7HA7 7 2 digtely dde] A
& ol E 2E T e 54 didkE ddske ¢
WA oAt o 2= Ao A FAs)Ae] ojHTt. o
Ushd gevtE FoAon s AsiEy dAgd
(either-or) o] A AW E TR AR F(both-
and) & 2N 7)e FA AR 0] B Age] o
Fo|th(Miron-Spektor, Gino, and Argote, 2011;
Smith and Tushman, 2005: Hill, 2005: &4
S, 2003 @A, v 2009).
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1999; Smith and Tushman, 2005; Miron-
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o AA1dA 16%E veERdtt, Ax1e] Spencer and
Weisberg(1986)2] A#20M= Ad37IAE0]
A FAE He H 6] A ohE el A
A EAE QS Aol & 3 e BAE A
a2 Zaith. ol AR ECl A #Al%
[P S B i e R A e A i A e =
ZHAAY FAE AsE 7] dFolt) (Oates,
2006; Anderson, Reder, and Simon, 1996:
Ay, 1994).
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23%, A9 (1994) 9] 4104 8%} @233
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ol 1glo] FAFN A fr&3lthe 71 A7 (Polya,
1973: Newell and Simon, 1972: Larkin and
Simon, 1987; FEHZERIZ} FEHAER] 2007)
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EedAE 7t (Barber, Liu, Goel, and
Martin, 1999).
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AF Aole B o2 29us Yol #A7E RYe R3O vepdths Hor 2 a7
A9} V) 23S Al Ao meFxr & W) 23(The Butterfly Model) &2 1
of et £4 AFZ ol gs|Agte] mEHTE o) T v BEE EAo ol vF 1 *J%« a4A
SlAhe HxR Bz v 3gE WEeA vhg 9 22 o] Be BAA ol AdE
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HE FAFoR olgshe d =il 9. FEA)
o FEshd EFEsAY frald 715E stk
AlzEle] A BEE oA JHE v §jg
A gAo] gol|RtHEHE 2FoE, 2006:
AEg, 2006).
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A, dgA CRY, 94 DAY, dgAd EX e
dA vs FAE gopuldl FEAe vleL 47%
(4178/874) = Yehga g Hl&2 25%(8
o/32%) 2 vehth wAEAAT P, N =
119) = 4.73, p = 036 & Ao|& Bt}
Av 2 FA O el = FEe W& 84%(73
/87H)E et A9 Hl&2 63%(20%/
32%) & et} mARgAs, (1, N = 119)
= 6.28, p = 0228 §9& Aol & BT} 4
of W& BeiA s Aagd digh A AR E o
okald o] 79 EeEA diEld BF JEEe]
oA HT B2 ReFA lAEs BT ofd
el F 7kA dHe] rhsaith A, @ AE E
of & FA|ZA oAl WARY FA| % AR
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Martens, 2005). A8 2§+ = Foet £9]7]
7} oh g ZnE frddke BUE 24k A
9t Qs dldago] = Ve Tk 9l
th. 4, Inzlicht and Ben-Zeev(2000)2] A7
o o5l A2 T Eo] o = AJEH el A
AlEE AR Y545 24 FASI A o] Hoj
= Ao® Uyt E A7 gA] detgol ot
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7 FAE EW7] W] AAES Al A o]
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X AT N RSEARA FPY £E o
Frifol whet BAEC] dekAle AL Tk, o
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2 A9 B #AE E NG5E $5U5 2
A g o gl B A7t BAEA N
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3ol E2 FYLFE 2eEA 24 0] Fle
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(£ 2) Yl 7§ BEEXE Lofsisl &o Thst &7 &4Znt
P AAGF TEA 1% J2 M{(Cg)? R Rgt

35 -1.16 7.78 -.15 .882

v 28 w885 1.60 18 9.04 < .0005 389 72.8

Al .70 .20 3.54 001 099 18.5

A4 e .23 A1 2.12 036 .037 6.9

Fisk 54 .02 .08 20 842 .004 0.7

s 58 A .04 .39 A1 .914 .002 0.4

S 58 A .04 .40 A1 .914 .002 0.4

& 73 Ae .04 .40 .09 .929 .001 0.2
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AR oA} AR LTS 45 B 2w
g #AAE HESA n3U9E A4 Reln
AR $24747} s #4

7F A3ATk. o A E71 el ok Tl ZA AR
OiEs} AE7Hsel Falste] =4 A g2 AR
o erbt ARYTLe aelash wnt G871
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317) otof gl ReRAIGG oo ARIMES
AZY A= Fde stz AEEHE Aolghs 14
wAE AT LeAARE F te A2 A=A
o] &3l ReEEAlE ATt LG s B
Fe AR F ol BAE BE e 5
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Aol AR S 1 ol gl slo] #het ek H5AAQ digto] £ s stk |
gAlE o] 20104 OHL 1,9907 71 Fedds v 2IE ued A A E siides =AE |
ok, 2011900 2,360 7Fed 985 g5 A eolld 2] wjEo] Fold E=Ao g et
Tt v 2388 vl slEe] dydiEld F & AAE S Tt
7¥et] & 32mo] sk, F 1790] 13719 & AR, V) 23 dugld #dS 2 94 3
F55S A9l o|F 2ol =l g 3 gy AE 5o dAE Tt 4r)FtEe] o
T, AU g sl EHE A5 S 2S4S AolF EAEA R vt
B2 a9l A AE 2t A @k gl w9 A F) 93] James Wattz) 7171 3-8 O
S& WA g dnt 5% - g ol A At o8] Biks Watt7) o]2A BEAE )
o] UH] 2yl giAlg et AP A AulE Aol et g FulE =d &
Cenrich Altshuller: ARIZ-85C9] Ao A Ao}, Azxel AL zmrle] FE e AL A
‘ARIZE A&l ARIZZF 248 mo)7] Wl¥ 43m o] 43m9 Eolt}h. RuRlEL 7Eeh)
o WA FHa 8041t ERlR w&FHE wolol AR gu vpAE 42 2] B2 4HE A
B} "1 o2 FEACH Philatov, Zlotin, Zusman, Aok, Zrlge] FE AAE Ao wed
and Altshuller, 1999, p. 27). ¥ d7-9 | AW Zol7}t 43mS! AUlgt H& AvtEd A
BYE 15~24A70 s s 2 4 9%l B shed %ﬂli Qe FA L 7bsAlo] Atk
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The Algorithms and The Education Effects of the
Butterfly Model for Solving Contradictions*

Jung Suk Hyun**

Abstract

The purposes of this research are to develop algorithms for contradiction-based problem
solving and to prove the educational effects of these algorithms. The Butterfly model includes
the algorithms that solve problems by defining specific ideal solutions with given trade-offs
and contradiction relationships of the problems. The Butterfly model is a contradiction
resolution model that can satisfy the both-and way of thinking. This research proposes the
methods that consider (1) time, (2) combination, (3) the whole and its parts, (4) version,
(5) extraction, (6) dimension change as the both-and fulfilling methods. In order to verify the
educational effects of the proposed model, cannonball, needle, and compass problems as well
as Duncker’s radiation problem are given to middle school students and university students.
Compared to the previous research that showed about 10% problem solving ratio for Duncker’s
radiation problem, this research had 33% problem solving ratio when the students solved the
same problem without any hint. The problem solving ratio of the students who had learned
the proposed model one year ago maintained their problem solving ability without decrease.
According to the results of regression analysis, studying the Butterfly model increases the
contradictory problem solving ability. With the outcomes from the Butterfly model learning,
32 students won prizes in invention festivals and 17 students got 13 patents, 2 students won
Korea Outstanding Individual Prize. The registered patent ratio achieved by the Butterfly
Model learners, 100%, is higher than 72% (reported in 2011. 12), the average registered
patent ratio of top 10 organizations. Finally, this research discusses the implication and the
future research of the Butterfly Model.

Key Words: The Butterfly Model, Contradiction, Dilemma, Invention, Innovation
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