<

A 15 A, A3

Journal of the Korean School Mathematics Society
Volume 15, Number 3, 535-563, September 2012

2)

&

g

s
ol
jant

el

ijN

ge!
N

-
oF

ol
B
)

20784 wiA s e, 12+

1

Z}

o 7

byl

_—
o

A
)

o] &%

t}. SPSS 12.0&

ST
=3

=

A

]

al 7}
)

—_

0

Ho

)
xr
H

o

=

el

W

%o T

.Eﬂv

s
o

o W
o

2 gl A

3
3 %

A= A
!

A&

glof A olv]

SEREEL

7 Q1zke)
] (Piaget, 1950), 1980t o]+ = Zlg) & o] &

Mz ids olslstar, A

T
o

AN —

o

—_

W oF

o
&

T-7F o5 &4 Al(algebraic word problem)$1 7
535

sy
a

(hymnes@naver . com)

AA A gel A o]
7F ko (o], Novick, 1995; Novick & Holyoak, 1991; Reed, 1987; Reed, Dempster

o] =47 "= Aol AFHAY(|, Gick & Holyoak, 1980; Holyoak & Thagard, 1995;

Novick, 1995; Novick & Holyoak, 1991; Reed, 1987).




Ettinger, 1985), s=sto] O F &= FAE T ©& FHo| F39 #HEHY 7] wE] (Polya,
2002, 2003) 5ol dig A FFuFE AFA AL vy o] =3t FA Aol QoA
3 #o|(analogical transfer)ol <3< E HAES XAEE dFEo] HauE 9
(of, o]Fs8], A3, 2002; 1&g, AR}, A48, 2003; Bassok, 2001; Bassok & Holyoak,
1989; English, 1998; Reed, 1987; Reed et al., 1985; Richland, Holyoak & Stigler, 2004).

3ol ot 58 TAlAS gFE 7S ATe AN FF AFolA AEE O
T THAE FA - Rt FEsgov (o, vtdd, o]F 3], 2007, °lF g <9, 2003;
Novick & Holyoak, 1991; Reed, 1987; Reed et al., 1985), ¥4 #A4¢ 2 3 vlgt &
Aol sk o] AUl oz Fxxa i, olF g, HAg, 2002; o]& 3 <, 2003). =
gt Fotu Sl fokdlA fFFA AlE UE AFF wl FE58 AdSolgta g o] A st
(2009)¢] JAE Fato] FFE BT v FTFuFE Foko] M AG7F ohai Al gHA ol
= A AT Ak E AFdA = oot 2 A AT AFHS Bt fFFol 9
g A As A

.

WA, B AT A BrE dF BAAZ o AZ4A gmdow el Asd &5
AR P ATk S8 BA A 4FE Aoz ® AN R vlaste] grjgow
uhe 4ol 47] WMol 5% delzk 4171 Qejubx kv (Dunbar, 2001), 43 ¥
ol e EE ol gate] slMol e F9Tt gol 917 Wl ($4E, 2004), 5
Fol Mol frFol B3 ATE APl Apsh W] o] By Aolvh

Ee, g BAls B4 BAS QuHozw 4ise]l AdgHon wy BAd 549
g% 2ot Aad Ee B BA BAY A4S FEsrluds wg BAs £
Ao AWe BA FEIT FAT F A= ARE ANGS BA BAS e 3
Aol kg AN B4 A9 4B A4EL TR weldnh

Nee BA BAE AANY] AN BAS Fi Age] AuHom wy ANzte] B
e Azstel BA AWl B wHL Fm PANE drhe pEAM 2 o0, 2
AT vt EHY BAS ASHoR As) wAA BAe A BAd Al A4L
V45 AAL A Dk AolA fFol @ FAl A BAH Wely 53 A
o] IE BE JlEe] A ANE nebstel £uH BAl HA BAE AT F A2 A

o]},

¥4 HA(target problem)7} Z 23t} F35= dAAe FA)

= FolBE we A9 B4 A AloleddlE REEA|
A& sl 4dst7] 91t vte LAleF 24 TA A S Q1A st #AE o
Aok dtt}h(Bassok, 2001; Gentner, 1983; Holyoak & Thagard, 1995; Weisberg, 2009).
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% x40 42 ot wA Ad w23

il
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%‘5‘}—’ ZtAalo] olm] FolB ok wier Ao AHS FA LAl Holste] FAE A
i B 5 e, olek Zol fFdd o wAlZE sAHAS W, FF Zol(Analogical
transfer)7} o] F o] % ttar st} (Novick & Holyoak, 1991; Sternberg, 2005; Weisberg, 2009).
fra dolg t&E AAHYTY AFES FF Aol FFE A= HAES Hel7] 9
sto] & o] &3] "fxﬂg Azt AAE o] AR o] AHssih itk oA
A HAS Yste] ¥4 EAl9 B35 3 (encoding), BIE A= 2] ¢l Z(retrieval),
g (mapping) o] @ St (transfer and learning)e] 4 @A77} 2 Qsithe=
}—T’— »] © 1 (Sternberg, 2005; Weisberg, 2009), &3 #o]7} o] Fojx]7] 9
LAY A el whel v JRd 3 vbe A9 dfiel #
ﬁz* Al 845 d&o] Holof s17] e tFEe] AFEe]
ZIAE 9e)7] g w¥s sta vk wiE A 2o] dEEn
HEEE EA o A A Abol] A S A Zbete] 8.4 F Abold] tigo] dojit
Aol Al FrAF MdEe] WA AR HA o)A, viet A 9] S o] &kl EA
AE 2 = IJA B (Gentner, 1983; Holyoak & Thagard, 1995, Weisberg, 2009).
Gentner(1983) 7% ™3 ©] &(structure mapping theory)2 £3&to] 3 #ojo] glojA
ey A 94Eo] AR AXoA= d-g SAlE st Ak I oS gl A
gy A0 Jheeh HE AEEY A duidE AZdd AAVE Hojof stvha FE)
At v 249 ddd es FF Aol 5 84xFE AAEA e W AT A
= (4], Gentner & Markman, 1997; Holyoak & Thagard, 1989, 1995)¢] Gentner(1983)2]
Fs Awrgs Fu 910‘34 e Ao A doid de&s T8 ATES
HEg g&o] ATAd FF Hols BAst= #HES HAsta 2
3H Novick ¥} Holyoak(1991)O vlgy 332 945 719 e
ojd 4 glokal Agkstith 252 o8 GAZE FF dolol dojA
DA 2= FESHA Ral, 24 A= Oﬂﬁ a7l f1ste] wie &
24 374 (adaptation process)©] FREEF oo} {3 Holr} dojd
Novick®} Holyoak(1991)2 23 ZIE ufgto=z {39 A oA
= dAHeRE #FEE F As ol vpey 34 gsvrew ¢
HA ko FIHQd FF A 3
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English(2004)°l ¢]&}@A 7]
AA A g stol A g F A o
A sk A AFSE A, T
HNA| FEsle] olubHe] WAL =
F8% =7F "oh($A S, 2004; Polya, 2002, 2003).

Lee®} Sriraman(2011)-& OCA(Open Classical Analogy)E %3 FZ(conjecture)©] 43t
A A ] FAdol wA = GEFS dotrE Ut AT HVAES OCAE &3 F35o 93]
AEL 22 Jidelv AES FASIE kaL, oln &a = viE g e =4S st
7% it} o] Ao «]0}"4 A7 A5 vlg T w49 #AA {2 (relational Slmllarlty)
< A2 5 A El»xﬂtq A2 A A HHoly #HE 22 e ¢ AT
A2k B F5F Hol7t i HAD V=] B2 A9 &2l Lee$t Sriraman(2011)
o AFdAE FFY WS DACdA FAEel A FHste wEd 14& A4
(construction)sl= &0 AxFH T Qo olge AF AIF}E Novickd®} Holyoak(1991)2]
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Aok ARHAIA ALY, OCAL f3el A8 WAl F33) A4S F9) 2nw
A4 g wEolluA EAE et Wae st ANs) FUn % 5 9l
24 FAZ AAshs Aol steAts BY TA HAR TEE A4 ug A4
o

719l A "Fdet= Blo] ofyel, F5stal Ao w FA3 Yk A
& Thagard, 1995; Lee & Sriraman, 2011)3 48 Fz29 F44, 584 52 #F FA4
Aol &S Wellste aaolm FIA f e A FFse v=2A Al
AXE HESIY 729 FdAolY A S o= 9a3<l =8o] a4

] U= o] 5%

o} § 4§(2002)4 TS FudlRd, st Eo] A vy a4 ¥4 84E F5 T
Aste &5S o3 A+ Lee$t Sriraman(2011)e] A+ 5 dolo digh & A9
1 gkol) %&5& AAME S AFs T U= Aol

2. N7HA ERI 584 A o2

5ol AHgstE F55 A7 P Holyoak¥t Thagard(1995)°l €]l #efab=2 3
TAE sy A vg A AS FASE Ao 2oy tolo My e Azt
FAS HAFHor g3t v o= 5, Kekule® 7H7] #e] oln A= o] &3] Wl

of 7+xE& A4S Newton, Maxwell, Morgan 529 &£2]8tzt5o] ofs] =35 2
ool 2 ol gdte]l A Aoy B @RS AYsta Ak ol o] wskx
% AL da AasA e

5_‘2
rlo
Dot o

2 FF Aol AZHA 2de AMEstEA vt A4S d448 dn
7] WiiEel EHAQ 73 dolE 7IdE & = Aot

Diezmann¥} English(2001)oll €3t F/+d o] gt 43 k5 A3o A= tholoj 139
G822 AR FHo] A FF Akl tiES B AastA sF7] Wl vie &
Aol A ES FA EAE HolAl7l= HAHAA Y A S 5D F A sFH,
Wilson, Halford, Gray ¢} Phillips(2001)+= st A 3= &&3l7] el 83

AdE ET S A s FAAY Aast asitin s

A4 A4S 93 Polya(2002)9] ‘@A < (heuristic) 9l A= &% 7]18 G GejlA] -t olz}
RnE =3 ogo_dlq]/q EAE olssta sAdsty] 98 “1Ee 18lE ZA(draw a figure)” &
x5t o, Polyas A5 5te] Schoenfeld(1985)% & 23 AL g oz2HyY Yyt
I FgEEA A AL Yste] EAES ‘BA e dAdA ‘Yhssithd 29S aee

(draw a diagram if at all possible)” 2= AL E 3k T Poincaré®}t 22 F3A%
A A £ WAL 93 4ol AT AAHE FALS AZIFIAL AT =
Ao 52421 &85 gAEAA AAsH H(Hadamard, 1945). o] A ¥ F&u &8 xEo]u
ARSI FeA FEoIY FA Ao Fagt 4TS dH7] wiel A4
24E AFHoE d&sof drhe Aol oAdS Zolstal o, H = 5}
A5 s S5 FAS Al dosteE AlZA R4 Aol et #AlS 2 o
4 949(o, Ahmad, Tarmizi, & Nawawi, 2010), 34 2 7]s} G (l|, Arcavi, 2003;
Carlson & Bloom, 2005; Stylianou, 2002), && 2 EA < <(d], Corter & Zahner, 2007;
Wu, 2003; Zahner & Corter, 2010)o] ZAA FEatA A5 a5t At
3 B4 A Zo doAA Lee?t Sriraman(2011)0] #A|AEE F=& F3 A HAHIG
Novick?} Holyoak(1991)¢] <d7-ellA &l & 4 Q= A& AFE& 2ol nys] B, A
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Novick# Holyoak(1991)> tf-§ ©AZ} 3 ool lojA dAFHojxnt wigy} i
4% 49 Jd devteRes F5 A E 7 248 9
e FA e S At RHS et 48 ¥4 (adaptation process)©] FRE
=

A
d S FFHE S FASE o xSt =3
Holyoak®} Thagard(1995)= %% A9 Z2S 913 vy =2 Mg ol £4 &
Aot T4 3 < = Blo] ofyet 1A Al s #
HE vre A2 2 o, A1ZA 1dS o] &38te] v &
Aol i\ FH EA dHS F=3) < = g5 WHel 93t F
ddo] FHet A= FA dH dEE =4S AH AT ] wi e T U
A EA slAEC] =S Bolge THHS

oje} Fro] AT A 2¢ HIE 7 A T
e A4 AES =1, A 124S e dSATA &
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A el s A BHedd e 440l gl s

= = AT didel 29
glom, Ad sug FHor T Sty AHZAA Aolrt = 1= SEe
Z o] gste] A9 Huds 24T F fenz o e s A 1479 dig 2011d 3
I} 49 A5 A Rojube] F3 Wk FA I #8 @ wAbe] FHS B g A
gl Ag Sulgdel @3 WES L gl A 809 AAsta RelaAl 3 s
Ve ® Adstete], waA oz Hukel wiAdets WoR v e ed AEs 7S
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AhshA H e, o5 58 4ol Ul o) o] wou 3

Ay Mo Gl G2 G3 G4
ZF7FAHE) 20 20 20 20
2. AA} =

u7] gste] Aol A4 %

4she Aol Folud Fastth avd #38 o
% AT W P2 FFoIv (o], 2000, §F AlE BE FHuE A7
A e e AT ETRY e BIAE £ - mese] Agsn 9]
AL F5 3 WS BAsel £o4d B4 A 4oz Ansa
e AA ETE s s
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nd e £ El e

¥ r qu
O_HHE
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oo sk HA =7F 7] e 14 EAC tE A3 ghgro] o] Fojx] A
e ygozM Wt By TAo] 7]Eo g5 Wiy BAKoR FAFsfor gt
w3 e Ada 14 Mde Al 54S B3t 583 5 gojok s, 13 T4 9
Ay dste] wpe XA omEH FF o] 1A HAEL Thed TAT 7 doof
shoy, 1ol ube Ao sl #ek AAS AY oA X o ThgelA] g A
Blof A At A7 24 HAE SAstHEA 22 vig Ao siHE A EAe §
HE FAd FAATE = dojof sth= Ao Fodrn FQasit
ol¢} Z& AFgES nHste AFE W sHFd(olst A (H)FE)H FUF BaAg
2 49 suFdelst Hag (Su)Fd)e #Ae FEI A, sulFdY 9, ik
AE(FEY As2 59 dugie] dAA FAHHA 2ikets 45 9nd) MdS
2R AAL =FE NEE vte FAS 54 FAE A SHFdy BA5 SHlSF
do] F3tS AAHs = AR FASATH, ol dHY THHE T4l FRHoE FALS)
H, Folro AZHA R4S Fote] ve JiEd 124 AdS 7T 7 dtheE HedA &
Aol HAeo| AHFstrha g = Qv wigr ANE A¢ Syed 24 Jdd Hag
SHTFEY] U§ 84T <3 V-2>¢ Zow AF didart Ao sz #Aaste 5
star FA okt A ES [1" Vo112 2o YEerd 4 9tk
<E NV-2> A5 evladd 545 shlede oe

g-s 84 v}e(base) A (target)

T4 Ag sHlFE X =d" Brgs 5u5ed Z =(a+bi)

o 14 T2 AW

5, Wi 2lE a®l Adizky AHg a+bio] ARz HHE
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The Effects of Mathematical Problem Solving
depending on Analogical Conditions

Ban, Eun Seobl) - Shin, Jaehong?

Abstract

This study was conducted to confirm the necessity of analogical thinking and to
empirically verify the effectiveness of analogical reasoning through the visual representation
by analyzing the factors of problem solving depending on analogical conditions. Four
conditions (a visual representation mapping condition, a conceptual mapping condition, a
retrieval hint condition and no hint condition) were set up for the above purpose and 80
twelfth-grade students from C high-School in Cheong-Ju, Chung-Buk participated in the
present study as subjects. They solved the same mathematical problem about sequence of
complex numbers in their differed process requirements for analogical transfer.

The problem solving rates for each condition were analyzed by Chi-square analysis
using SPSS 12.0 program. The results of this study indicate that retrieval of base
knowledge is restricted when participants do not use analogy intentionally in problem
solving and the mapping of the base and target concepts through the visual
representation would be closely related to successful analogical transfer.

As the results of this study offer, analogical thinking is necessary while solving
mathematical problems and it supports empirically the conclusion that recognition of the
relational similarity between base and target concepts by the aid of visual representation
is closely associated with successful problem solving.

Key Words: Analogical Reasoning, Mathematical Problem Solving, Visual Representation,
Sequence of Complex Numbers.
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