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710 FESTHE A f, 1992). Eisenbers} Dreyfus Yet £ aAx g, 223 =9 S ghok
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22 AFEol @Al o]27]74A] A
AL o] FolA WA ) gkt
o2y FAATeE vE
to] AlztstE 43HA Atae] dof
g5 A7 Wzl Azl
2 A5 FEHJY. 53] o] A7)
1S (Bishop, 1989; Lean & Clements, 1981;
Presmeg, 1986)= 3l Alztetel ddd G
& HdEel HelEa AR AZ4srt
Fouge] 208 A7 Lok A4HYW
A71= 1990 dd] o]28jAo]H, E3], Presmeg
(1986)°] A7} o] F Fetu Kol Azstol] et
Aol A E713-o] = AKPresmeg, 2006).
1990t o] F, FEu 5o AFoA AF3t=
AT AHOoZAN We AFAEANA

ofskth. 1 A1719] AlAste] A3 AFEL A
A 72 E7E + Aok A"= 2143 )
doll 7123 A=A A7 o] m A (Dorfler,
1991; Dreyfus, 1991; Kosslyn, 1995), AlZ}3} 3}
A(F&ol, 2008, FHo} - 4748, 2009; Campbell,
Collis, & Watson, 1995), A|Z}% F23 o
13 - 13|, 2002; T2 - AXHY, 2004;
Barwise & Etchemendy, 1991; Dreyfus, 1991; Hanna,
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713 & 3 (Bisenberg & Dreyfus, 1991; Hoz, 1981;
Knauff & Jonson-Laird, 2002)2} & 4:8} 8¢5
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Gutiérrez (1996)= APATES 7§tz 3}
o £8tA A z+gld #3I o|2F ES FAS)
o AAFEY. 1= AZdsE TAHE A
o el AAMF) BAs s&stgon, o
Yolrl 3-319 7)5} BAE 957 AT ES) 0]
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AR, 2ok - A9 - FEE BARIE 959 o
HATFS 2§37 FE3] E@FH oz A
gatark w3 Aol F, £ VsE] F
9] (el D)¥ Bl (number form)S YEll= 4 U
T2 Z¥8 g% ol ATE A THeA
o A= ol A oo T3 F
T}l B QFCH(Arnheim, 1969; Paivio, 1971). &&
Tholoz1gl] HA] AlZpA om At & 4 Utk

(Piaget & Inhelder, 1971). 53], Lean¥} Clements
(198D AlAA o|P A& ‘w59 iE(the mind’s
eye)oll Al o] WeEE onATE Fost
3 Atk o8} FAMSHA Dreyfus (1995, p.3)=

AZA olrAE A A]M 248 /1 3
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Yakimanskaya)©] A|Z}3}E
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nAPE 7 71RAHQ 24w EEth ®
g AAF oW A E oH ﬂ@?l T R0
7190 2HE nlg&ox FHEE F-97Quasi-
picture) & Q1 Ao Z ZFFE3SIH A Kosslyn (1980)
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AA mdFol T2 AMd(structure-mapping) <
7 olet Attt E3F Zazkis, Dubinsky,

Z12]3 Dautermann (1996)% A]Z}3} 37 o] W

F2 A9E 5 Y= o A3 Aozt
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WAE Fol sttEA 2 FHES ATy Bo
Atole] WFE FIA rzt FA
He Bleg Hosh= Aol ntgrA st} Zazkis,
Dubinsky, 12|31 Dautermann< HA] £Z&<l A
(Fol = AHirH s WA AR A
ol &2 Aol AzEtE AWstdMr: JHl
o WA g o il o A = vE
o148t U th(Nemirovsky, & Noble, 1997).
mebr 2 AT FH AAEE T
B %*ﬂ% 6]]7%,]—7{14 St glol 438t

oy} Fol, HAEEA =T F
g, oA, dojolaHs AHgEta wrgste
2 A3} th(Arcavi, 2003, Hershkowitz et
al.,, 1989, Zimmermann & Cunningham, 1991).
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F3HA AZEe AlZE aas E8ste
I olt}. Gutiérrez(1996)= A3}l 471A] +
2 942X AHAA o]u] A (mental images), <
2] 3t/ (external representations), A|Z}s} A
(process of visualization), A]Zt3} 5 2(abilities of
visualization) S A ASIA(TE E Aoz F
§ d7s 7eR ste] AAste] 4 84
E AL oA, A R4, AAEY FHA,
7t A28} 52 (spacial visaulization) .2 A A]
AT A71M GAF olwAle mhgdel U
e ZdeLE0H, oF F4L 93 o
MARA tehbe deld 3819 asSolet

g & gtk E=@ gAH ouAsh 98 w4

2) 2~7)v}El(schemata)= 227]vl(schema)E TAH A

g WAz s BAS dddAY Fede
g0 Azksl Aotk whAEteE W - 94
oz AAA oA EE 97 BAS FUA
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= Al 8
Ao 93t 4817 7H\/ﬂ /ﬂ@_,} ol A H el FAH
olg} & 4= UtHGutiérrez, 1996). F41Z o]w]A|
= A1Z3e] 71 712 A9 _9__/1‘:0]51, Presmeg

(1986)°] =3t A|ZhA olm| X9} 1 A do] FA}
st & 4= Qo). 53], Presmeg> &, ¢

FeAe, SN g peelne) 54
3}

AAEATE 2e dyrFe R od FAE I
Ast=d FAH oW, FF57Z oH A
A oluA g 22 Z Uk F3Y oMAE
o] ARgEold = Atkal AF3HSATE Presmeg
(1986)7} 1317 Dorfler (1915 417 o]
£ &7t AAsta st = oyt |

QA Hoge vigE A FQ AAF O]U]
| oJs) AdET Fgsdoh 29 o]&
B AHAZH o|n|A] 7] wlEl(schemata)?) o]
TAA DA carriers)' (& 501, tolol
ZREZS ¥t Jdoen 4714
o] oju]x] 27|vlEtE FAHOZE AT
Atk FE3joF & AL 47FA] {F ] o]
A 2=7|"tEl7} Presmego] A|AIEH 57FA] o]H|A]
o fFEH A FSHAXTE Aotk <&
II-1>= Dorflerd] ©]v]A| £7|0}E}} Presmeg 2
olv]x] 39l HIwE e TH(Presmeg, 2006).
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<3 II-1> Dorfler®] o] A 27|w}E}e} Presmeg L3 AJEEo|T)
of oluA) @ ¥l
3 Aztsh 94
Presmeg <]

. o] olu| x| A~7|m o 3 L . . 5
Dorfler2] ©]v] x| 27| v}E} & olm = 43 ANZEE Ante] e vy Q7] RO
3] 3} & (Figurative, A FAHS2 | 144 =017 At wel WalEs s ggolalm
QA= =) 27]0E} o) || x| - B 2 qthEdol - A, 2009). T3 A)Zs}
S E A (Operative, AEAE | £=717}

’ e J o 7 A Z
AR gH o) 2vlE | olWAE $5e AAA oA g Ao A &
A 2 Q1 (Relational, 34 EESS AA AFEdelsdt B 5 UTHGutiérrez,
Agate] We) 27)0lEl o] || ]| 1996). Azt AL ofg AFEHol - A
7% 2 (Symbolic, 7|2 B Z| 22 ot &, 2009; Bishop, 1983; Bishop, 1989; Gutiérrez,
A7 FHAQ BA) 2=7)vkE| 719 oW 1996; Kosslyn, 1983; Yakimanskaya, 1991)° <]
H e 3 EFEoIA Stk Gutiérrez (1996)-2 19 A
olIAE 7 53 Adse T A Hyor EFH

Aded, shbs BAH onAE wE7) @

D oA 24 Aol AZH S BHolw, ge shie
]

AlZtslel #EE ARG FA1A oH A HR= A7) 98 AAA ou|x] AT}
E WHE UAY "HIATAY A FE2o] Holgtn AFs4th o] Bishop (1983)0] A
TFsREE =2 F e AR, 3d, doloja BAE AAA A7 A, EFY HE 4
B Se EHse 4T doj(verbal) E= 1 Ay dxdhE Aol
gz EAS D3 cHGutiérrez, 1996). Gutiérrez= Bishop (1983) A|Zt8lE T 71 Ao =
91F el Ao SA4L 7 A7) B Besy 7t BN Bad SE9L 7)eaty
te A1 B4 ARE WY oEHE AL t}. A|Z}# ] 2](visual processing, ©]3} VP) %
2 B3 Yt} Krutetskii (1976)7} 8+ F& 2o 279 BA o] old HRE A
o] P02 7184 (Visulizersd), 414 (non- 2179 golg A A, AdH TAY A

Z A& W AY 2&se A X3

visulizerd), (I A+EAH) FEOZ U 7z o
3

Foldl TRS EME 9F FAro] /Al o dWsidoh 28y o] 5

I
flo
N
2
™

EAd ¢ oEHTE AL BAET Krutetskii =}

29 Helole #A Qokp. 184). = T2
of 29, BMA F3S AZ-F3H (visual- =geo

‘=0l AW &) X(interpreting figural
-=2] % (verbal-logical) information, ©]3} IFl) H¥'0& RE g9
e dsehe AEE BH, V1A £8 J)g a7, adz, JE, =xeld 7Y A

S A9 e Asske AEES B 242 ARE, 747 olF o] uigt A4, A|zHH
o viARe R 28hH e Aol o onAEg 9w sk sEL JFdnm
Wk A9 e ADAEHA = o A gt o] Azt B Foln 229} )

3 Visulizer= AZ%RA2A Az Aol A B2 el sl A & Qe FHE FAF A
AL u, Al W ALES O A3se AMES W th(Presmeg, 1986).
4 Nonvisualizers WA 2150424 AZ50) AL} HA 24 2) el ols) shAslold & e 54 24

1A 2
= HIS u, A4HA HHE AFEA EE Aol t(Presmeg, 1986).

-7 -



o] Sl th(Bishop, 1989). ©]£]ol%=, Kosslyn (1983)
2 Bishop®] ATET O A&slste] |23}
H4S G4lA o|u|AE AYA(image generation)
sk A VPl s, olvAE WEd
ZHslal #A(image inspection)3l= I (IFI), ©]
"X & fX|(image maintenance)3t= 7Y (IFI),

A olm A5 e FE o] oW A FEE

A
¥ (image transformation)dl= HHAFNOZ #
=
=

2 2o, 2oE e du A%, A
247 WA, 49 F1H F4L AAsn
SEE S RERE EREIE I
HEn AZsh sH)eE FAEG B
32 A48 e S84 Al Fa@
22 AA@GL 2 5 ek

3774 see a7 olAE FAsst

B, A7 sk 72 AQ 24 1HE & QY
(McGee, 1979). 33+ AlZ3 w8 #Hd A

T=(Del Grand, 1987, Gutiérrez, 1996; McGee,
19792 S ARE A&Ho 2 EslA ol F
oA gth B3], McGee (1979 19 891 &

2 A (factor analytic study)ollA F7+ Sl

N,
XN o
§2
o
S
f
rir

~

W

< 02> 33t A4 589 F33 nlu
., Del Grande McGee
Gutiérrez (1996)2] (1987)) (1979)¢]

o &

e 3 3
A7 A I A 4E
(Mental Rotation) AHsH™
=7 Q14 T & i 7
(Figure-ground) | &) 0 ©
Perception) =
A2y 54
(Perceptual A2t 54
Constancy)
g4 97
34 37
(Perception of YA A
Spatial Positions) Z7¢ waks)

=y

A B e
?_]. /’\‘} v/ 7], pal
(Perception of ;4_7;] ol A
Spacial woe e
Relationships)
Az 78
(Visual AR A
Discrimination)

Tl Y

=4
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AA FA ALE FAAZE 0% F=
T2 AANEETE Aol Foddt 30 o A

5

N
i
1o
ox
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Iy
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£
ok
ox
rlo
&
o,
o
32
H
]
3

o E=F o5 T EIAL L 267, o
ALE 3%, dASALL 183, BE 8
Agel wEFI I A5 A d9L
o2 Hol itk el FeAF s
= A=A 19 S8 A,
v, & 78 Azl vido] & o, 5 47,
97 9%, vl 1%, F 3%, 7P 3%eler
Ay og 3 gzo] m=A Eaxdtal U
o ® d7e % EA E Aol A4s
245 At 1 949 FEE A= U
THsteE 240 itk A7 FAATE FA

5) ANZF (FA 1Z2) ¥ (visual method)S FA| 3l
HE ol &dugts (tolojado] x3ddE $x 18A ¢S &
S w3tk ¥AIZE (A d12) W (nonvisual method)S A

A& Z3eHA Be 7% TH(Presmeg, 1986).

= 9,
Aol Abal Rgs wWEgsA 2EL 3l
oF 3t} Inhelder9} Piaget (1958)= SHAjo] &
way gyste] 47 A7 SAolgte

Ag & Fxo RE3tE AL 14154 o]F
2tk wEkA A7 FAREA JY
Hlgo] TYsty AHRII} 12 uTTw 2
e AAA HAG A7 FoiA

d =
302 7 2o AR HEAE FIAM &

8+4  A]Z}Ad(mathematical visuality)S 3 7}8F%]
i, o] F F8F Aol =2 A9 108S

& JER

U dHE AAETE FEHA Al old Al
ZhA ey Az A WU T o= A
AgstEA i & F e #AE A
), AZtHQ] WS Hsete =S T3

(Presmeg, 1986). Krutetskii(1976)= 3}<50l]
A REOZA AZAH o|u|A 9 {77
A A o] AZARIA] ofH H]A]

AT ARITT ARAT. G A

M owx Lot o

4| N
ox A

\S)

[o 4
frtl
o
-
i
2
o
9‘15
pach
o

(Presmeg, 1986). T
<3 MI-3>= A7 FZAztel dist A 44 H7h

2. ofH] A

AT ARG =P AT

HAPAG Potur] Aste] BuFu it

Ag 28tdA 29S dideE 2010 8¢ 23
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<E 13> A7 oAl A2 %7k 2099 109)
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Analysis on Factors and the Application of Mathematical
Visualization in Problem Solving Process

The purpose of the study are to identify factors
of mathematical visualization through the thirty
students of highschool 2nd year and to investigate
how each visualization factor is used in mathematics
problem solving process. Specially, this study
performed the qualitative case study in terms of
the five of thirty students to obtain the high grade

in visuality assessment.

* key words :
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Kwean, Hyuk-Jin (Korea University)

As a result of the analysis, visualization factors
were categorized into mental images, external
representation, transformation or operation of images,
and spacial visualization abilities. Also, external
representation, transformation or operation of images,
and spacial visualization abilities were subdivided

more specifically.

Mathematical Visualization (573} A|Z}3}), Visualization Factors (A12ts} @.2v),

Mental Image (%414 o]n]xA]), External Representation (2% #4}), Visualization

Process (AZ+3} 314), Spacial Visualization Ability (&-3F A1Z+3} 53),
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