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3. 819 A

B7) Y} (stacked cube)
R

Z%stn 8 wyA A7 G (WS ALRE 2010; 2012)
A BTIGE = Fgo] EA5E AAAA 2S5 A= AL
FEE AdAAR, 2 AFNNE TEH Qo] Ay ds 2o oA
g £ Qe AeHA FHE RUIYRE 2gta Ao

Q1% A=k (cognitive strategy)

QA A e A e 53, BANE V%9 @ 558 Jgom
ALY A, B, 71 B9 WBS Awsts UE PEY o (3
W eE, 2000, 54 Wb WEHE hAR HYHA 4L <

Uvl bkt ol AA del AgW & Av(Igd wg AT,
1995). & ATeAE 3D QA We] B TANANA FAS0] A
g3 AA A & B

M9 (discrimination)

A AEEt go] A (s 8], 2008) 0] wE=w R W)
< = oY = AE EEe X A S eI B AT
1 W v 895 TxACEE T AL dHEE Y

A
o
L F QAL 2eA, BEA B v @] Agsta

S

=

A <1 (recognition)
AE Ay go] AlA(F3 Y 2], 2008)°] W= ‘Al (FE)’

2 A AYstn A AFoIt Jurk BAY Sk mE AY $YS
B3 719 A Sl A Ak Pus 2 2YS Felsh: A
e YA B ATNNE F AT AAE Fu ANt
e 3 A wgel aTHE W AAE A A e
A ol gk,



t}a2 2t (Barsalou, 2008;
Wilson, 2002). -2 AAA<] BFqf AAA, AFgEe] =4, A9
=A%, BaY = de 34 59 22 AL +F EFo] 89 Atx
¢} ola] #}HS F&3}(Nemirovsky, 2003). ¥ A

AR 3, A5 7 she MAYUSTCE Al
= Al 7HA SHelA Aelskdh Ao R WS
3

AFeld AT B AgSAL YE AW ATES BAS

1. Aste}l Q1A

20417] FHE Q%] sk Hofor= <IgF npo EAS FWH 373
AA ] o8 FEE AAR HEs ‘Azte Q%] (embodied

cognition)”  #Ho] wWe=A  HJIH(Wilson, 2002; Barsalou,
2008). & AHoM= AstE 1A o]Zo] thFHA B wACE AA 9}
A7y, s AdsAgel #E A HEAEo FAS ATEGT 5
sl Astd 244 AN A Ao AFE FHY =79 AME §

H3} ##3te] Lakoff & Johnson(1980)9 7B A &% (conceptual
metaphor)’ ¢}, <A} E3lFH o7 olzte] wEAAL ‘ol

(cognitive artefact)’ ©f #3st A3 A5 A st
1.1. A4 P55 181 AA
Gibson(1986)°] wW=w ‘Et}(seeing) + A4 A= Hut

A -1
3l JEE Wolsole AN w2 e AAAE
3= &

=
37, A% 574 59 P
)



1, 34 o}i— A2 ot F ol BAGAE RS W, Tt
slek AAZY ElE AZa e Mnee Wi wE wA
2 PASL, BFe 48 At FuE s Folih £dold
A AR RaRe Ws, A% geshs Aol oe gae

4
o= Aotk (Husserl, 1931). 3 f8l= A72bs FuslstHr] d49
zpolE A¥el 4= QA H3(Gibson & Gibson, 1955; Radford,
2002). Gardner(1982; Schwartz & Heise, 2006 #j1g)e] w=w
e ZFeA MFH BxFS e, 19 & FEsheE vY
ZRAFANA oAGARE F5S Tl A bt webs g F
3 T o7l RT & 1 A el = R
o g2 AAMA F o 7prko] BrprteE
st o]tk (Gibson & Gibson, 1955).

r\r 1:[>

Adstes Y2 vUE S A dEEgsty] 9 2e4dC
2HE stetH, ghgel uid AHEg wkgs Folurtes B o®, AL
g5 159 ALY dF5eS #FYfol 2T (Schwartz & Heise,
2006). Q172 Az} —¢-5 A7l (perceptual-motor system)+ ¥ A

= & o, o 2z 1y fa HEE g4ola, s WA RES X A8t
W, TR et vhdhe Al ;ﬁ%xﬂ.gi plaieie B
FHoz PFsEF  sti(Adolph, 1997; Borghi, 2005). o]el
Gibson(1986) &= “JEjst2] #A oA Q17Fe] H3sh JAXAAZ AAS
B vk Yo r AsAgdts ‘e 74 (affordance)’ 7H
S AAEFF S, Norman(1990)2 ol & Al=2] t]xkelo 14&*‘6}01 ]
ZHb tido] ollle qEe A AESs At & EFolE B

NHo% IR Rolurln A GAAE wE e 1Rl Pu

N

522 —1n

R

- 10 - ..-:r,._q .:‘l:l- 'I_“ e k
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LY o4 T M = o T ooy ™ T % T 25 X
3 T ok v 2 N =T oW KT olo = ok ®r
SE < g o D = "2 CE w
R el W e i TR Ol S X g RN
Wm&n%ﬂﬁwmnﬂ%éoﬂﬂiﬁo% ~ Mﬁr%ﬁo%ﬁré
NEAENPoT BT E BHETITINITE & 0 O®W 2T T
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H-E Lakoff & Johnson(1980)2] ‘Metaphors we




22 ‘Metaphors we live by ©°lA <¢lg&¥ 252, =4
(ARGUMENT)" olet= 7lidel dis] $-27F dubdo® Atgsh= 14

ot

o Yo FHL o2 7 9ltF (Your claims are indefensible).

o 1% YO =AY BE HHE FFHEH (He attacked every weak
point in my argument).

o U 19}e] =AM o/AE Ho] ¢t} (I've never won an argument
with him).

o U7b dERs ARESHd, I+ UE s Fuyzd Zoltk (If you use
that strategy, he'll wipe you out).

Lakoff & Johnson(1980)¢] 74 &l st A¥-& Aelstd
23 2ok =Aoe AR FAs A, e ZEded %
TofYe =Ae del olopr|® W v | %
o, A, FYEgy oA A5 AdEE 3
ARE3ETE oy 7]o= ‘ARGUMENT IS WAR’™ 2= 7l 3
Utk &9 24 old A vE Ao o o]afs)
2, =3 (ARGUMENTD) o|gt= F44 HxFdgS AA(WAR)©]
TA A LG el s, o]y, .
Lakoff & Johnson(1980)¢] w2w 71d# 9o Alo]g]
A A= WA AR R Y e
A AE, T Y7t Moyt 234 Aol ZInkdth o E
o

N4
ol
ol
=
o
N

—|~
rr

T4 of e
lo X e

2
rlr

Pk

o

o

i

L)

o
o oo
oyt 1o Ho

= 2
o o 2 K

o,

4
! Hslo] A~ A ‘HAPPY
IS UP; SAD IS DOWN’ 2= 33 /5 FAS) ©
3l = U 7ol FoItH(I' m feeling up)’ , 7
= (My spirits sank)’ 59 XdS AFESHA Hoh EEgF ¢
Hore  ‘ARGUMENT IS WAR' = &f= g7} @0}7%‘:— IR
Hheg st vk =Ao] AAQl ofd FOF AAAX = ARS| A =AY
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oeke M Rt FAE, A%, T4, PolE gk AvIAL thiol
7

2 ot a8y -7 AbglelM e I3le dE =A4oR o7)A e
th. ole} #o] QIzte] A AAE =2l ¥t wAARE BE
3 g2 ol

d, a8a SY7F Hoprhe AFS wEHA &

st FxEo] "k i fEle oy g
Hglol thE A Aoy md S oldld 4 A Hrh

Lakoff & Johnson(1980)¢] /W2 4" o &g Aol o]

Johnson(1987)& /W2 >frelA deb= ‘olu]x] A7mp o gk
A

S 7}x3kt}h. Landriscina(2013) 9l 40}‘34 olul x| A7mp= A A Q]
o J9 FAER HixE g9 AtolE Adstes AR FIHSelA Al
A= A %L% %]

ZAshs gt
Agowiy Yehts

<E O-1> oluA] ~71vte] FF (Evans & Green, 2006, p. 190)

H-otl, d-F, dF-2EF -9, TH-FHY, AF, 44
:J_'——7}- y L ’ RS 1 1 y
o L o
T2
27) §7, k-wh, ER, 745, 0, g
0% e, FH-A -5 A
i 5 w9, twin—pan #%, ¥ €%, 33
g1 T, WY, Ay, 4% |AA, 7vestAE, 54, A%
G/ E5 A, modt, Y, vy, FE-AA, M-, dF
Ez}./Ké é“ﬁ]— LAY
A4 AR, B2 A, =9, oA, B
A B Fy F
~— - >0 > <
FHH-Aw-mH A2
° ,[] ,,,,,,,,,,,,,,,,,,,, . [y — 5]

LEL




oS Eo], ‘FARZ(PATH) 27|vlE 5 ZHor U2 o7 o]FA
AR AAH AN vFEHI, ‘€7 (CONTAINER) A7|vps 8~
of 3 L E7F S Yol XA FAFOoRHEQ Aol o]

J

P 2ok Aol e, vl ol 2o E W 2y AR
JogAE BAE AR A 128 SR oulA mrks ol
A0l 4 ﬁ}% Jobe FAA AR

FEOE YERAT olw|A] A7
S 2AsEA, B2 NEE 2/ Y o] Ho
4 9 ﬂﬂr T3 995 dAdste Fas uiAolt. oE
S| 1 SOURCE-PATH-GOAL)" &+ o]nx
PURPOSES ARE DESTINATIONS #}&= /Hd% o629 2
A ool Ho = EM ALE A ey | =t b
2o zL<>H7} A 9 e ZHS AFEE 5
AA] Aofste A Alzte dd 9k olux] Avjwule] #HF ==
o]% Lakoff & Niinez(2000)¢] 93] 3 ggo=z I .
Presmeg(1992) ¢l w2, S=Stof|A oju|x]&= AP njdAg 4 H4E

dol o} 715 & 4 g W 7 &gl waHEch o714 o)

Ak pheo] A ojnA W oohel, B SR
4 TAE 244 FUF v¥et £RA Adol o]vA7} 4
A ARE RS el Ao deks A% e st

3 b % 4 %ot
B Dl R
AAE 7H5aA ke Rom 8 Sel AMsHE wt A

ET9 A& A

QI7He —zr = =98 374 Jj]r A AgshA 5 wysle] S
dHS W S 5

12t (Cole, 1990). Soylu et al.(2014)] &abd Xzt Y=o A+



of ¥§ A3}t

oo
;O._

A
Al

o1

—

0

¢+

Norman(1991)2 =24 =79 AR A

S|
&

s

|

7 U EHdT weEbA ]

1

g

el

olm

‘o

NERE

AE

Zto] 1

|

o

b (Wilson, 2010).

bl w29}

A}-4-3]

A=

Z

ojiy

Jo

©

9] Pirah

207 g ofubz

=
=

Gordon (2004) & A4

7+ 21x] (Hermer

Mo

tol7b A @1A] (Uchikawa & Shinoda, 1996) <}

& Spelke, 1994)

woj gt o] g}

s

22!

= =S

A

A Al met g R

kel

7]

t} (Norman, 1991; Wilson, 2010).

o nas

A 2]

Z

=
T

FH =t

Al (tally marks) 7} =7} &

o 3
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o

e

]

aA

AAA T
KA ofgtujol A} AAE vk T

Kol
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e
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T =4S A= ofgnlol FAAIL ARgo] HElstth AMg-sh=
EAAA wep el sk 2o IAF BAE depAY, FAEHE
A EA el wet 72t gdAAE e Fe8AE et

715 AAE AZEE] 254 4e "ol =& AR A AFae] #A]o]
Hth. L. Vygotsky(1986~1934) &= A& A5 Z8 oA 7157}
AV, O3S A 7= T3k A7E Rl Aar A x| Ao]
Aty 335t (Vygotsky, 1978). §3], Ssto|q 9 7|3+ 122
Tx3E low, FEA AluE FAStE FQsE JAX =7 Hrh

A Eol FE5E el U —“%—i?% crehy

s dS B S JQEE S,

|4 AEL ow7E A E I 27500] ﬁﬂa*‘:— Tjrxq% 7]§"4 <A
(semiotic mediation)’ 2tal @I, o] g} o] 7k Agtd 24
| ola Aol 7EAA Z ‘jroo“?l AAA =5 A A ghon,
olgd =TS Tl U2 AIRET AT v, 0 2 AXH
Hs HIAALS 7 A}

16 - A= T



2. Askel A& ol

27k ojw st A Aoy ARE oE W, EF<d
%507 ZhA oA e ¢ gl o] R (2011l w 2l
AA s oW Aol onAZ A (re) EH3SH(present), T3}
"1 oods gErh olgst Aed fEle ARE O UFOoE wA
(representation)’ 3tH, whZ&el AAMAISE FARE &2 2dls gAdst
a1, AEHOIAS F& olglst Rdls A% Ajivh(Landriscina, 2013).
AlEeolde X2t BFo] s Zgol sk A F rﬂlﬂw—%—"— Ay gt
th= HollA QIZEe] JIAZF AstE s HolFe 588 574 + sty
o]t} (Landriscina, 2013). ¥ HojM+= A3zte OJX]Q]r Hdste] AzEe
nhg&o Al doju= AlEH o)A o]E& Al 7R SHelA] AT E Sk

WA Shephard & Metzler (1971) 2] 24 3

ofo

AA AEYolA JEE AF Al
S5 wet Yehdes 9szd A 2H1E& Erh FRA,
Barsalou(1999) 7}  “A1Z+4 AFA A Al (perceptual symbol system)’
MNade &3l F4sts  AA4H AlFEdold & A4, 7 74 5 &

k] A Zo] Zhzke] Skl (modal) & =™, 18 ¢FElEC] U (multi)

d
Fd
f

O%2 AFHEgE FHe 28S Tk A HAZE, BRIl PSS =
o A4 27s B W 5 9A Yol FAI B doT=
7% ¥ (mirror neuron)'> A3He AlEdo]del w3t wskA FA
= A B} (Rizzolatti & Craighero, 2004). 'Al3te Al&go]A' 7Y
HE =2 7Y AAA A v 7 7 5 A A #
Ao 284S T A o= (Gallese & Lakoff, 2005) A|s}7F 2zt A}
aof S o o] olE Wik, WS kel AEd ¢ QU

-7 - M 21



2.1. A4 2d3 JF AlEHolA

19431 9=¢ Ay sa Kenneth Craike The Nature of
Explanationgt= AAE F3 A7FY vl Ao 7|Wkele] "AA| Al
Alell tigh 2 o] Rel's WA 7| A, o] s Rdll® Atarstw, v
o] AME S5ty dydgozyn ‘4% 9 (mental model)'9
MEe Hx=2 AFsAH(Craik, 1943; Landriscina, 2013, A<1E).
AR Bde dojo olafgl =8 FEs w7 st 54 TR A

A EAF O 2 (Johnson—Laird, 1983), $8= ojd AlAS o=sta, 1

Aol disll  olsfsta, FEI7] Al AF rdS Apgsith
Landriscina(2013)°] &gstd A4 md &7 7]9¢ EA5h= vl

A QP AQl QX FxolWA FAl, B

A Jleleln Ron PHHE Ux

<GE TT—-2>8F #o] A4 RS 4 ojujx| e} nluste], 4= o]u|=]7}
FEIe] ARl ol 2AdE= W, A4 REE Fx2E FA Ol 9

<E I1-2> A4 olux|¢} A wee| o] (Landriscina, 2013, p. 17)
24 9 £ 54
A elux W] §AM Az m o4 @E, A ol uheh thep
PEIEY Fx4 59 BH8 B4, 4RI AG Ao\t e 2y

- 18 - e



i, A2 A=o] EAEA o wf vise] o A= EA6
A H3ATE A AR Ay B 0% (Schwartz & Heise, 2006), o
g FEY A A s WA oR AlEdelAd sk A tiE |
sl F=A7F @9 (Wilson, 2002). ¢& 59|, Shephard & Metzler
(1971)°] A2 3] (mental rotation) AZ@NA F 719 sHH ==
of #&2A, vEA HotEE ;e W yEhd vkE Agko] F Ap= Ao
o] B Ztrel Aulelst= A3t dsk=d, ol vt =eFoR
s B 7= A o] Iadel vehd A=9 e Ao w A
Felold Fuar olsid 4= Itk o] % Kosslyn et al.(1978) ¢ A4

FAF(mental scanning)

H£0% Wae FolRA
FA7RE Azte] A& Al
HEHolde #d FARE =

Uoﬂj\i .j_au X]Eg 7] o}-Ofl /\1}\1-0 Eﬂ\ﬂ
Re W, AL & HeA tE I Jo=
Al Aol guldstes A3 A AE Al

o)

ﬂolm> —1>

BB BE @

(2" T1-2] A4 3A HAF A= (Shephard & Metzler, 1971, p. 702)

_h‘ >,

o

Hegarty (2004) = 71A14 F&& {38 Qito] Apekz o
AlEolde R AlEdolde] A
o] AlZHE] L/Hoﬂ w}a} V\E“Q
A A AR A~ E]
old& AZHA Rl

= = = =
AAL FHS AHgsE 5 o AH Aest wold £ vk
A

o e A7 Aoz Yl ole] #AHE A S A
A 782} Barsalou(1999) &= 91X 9] ths USEHAS
A7+ Bl AES Ak on. Rizzolatti &

g - 2 A _. )




Fadiga(1998) 9] & Sl Hl A © 2 HE Wilson (2002),
59 A HIAAES S FF dAA At 2
w5 Al 7k gioha & H AlE CNEE AHESH

Al 251 T
2.2. tF=ke] (multimodality) &+ XZ}& Al E-Ho) A

Azt QA A= 14 BEs AL dHorE He= T34
gk AR, A 5 A2HE SHL AAsARE FF B ofye} o
Fot W Sdol A 7F Znk stvkE 274 A3t #Ho] Atk (Borghi
& Cimatti, 2010; Soylu, 2011). Barsalou(2008)+ ZAE X A]s}=
Qlx] AgstxtE ‘7|Wk 21 A](ground cognition)’ = olES Ea <

|
17F AAA Bg ozt A4y Algeeld, d&stE s, AR A

O

A U
Foag A4A A, 374 5 oks Sdel 7t skt s
AlEdo]l - ) 2. A

2y dojyy= AAF(computation) @]
A A & vt A7 FH o =R o]ozl

o N L
~|
Salt
~N

o, o S i
ot HAYUSS A28 A A A (perceptual symbols system) 2
N3-S & 2% st (Barsalou, 1999). AzHd AAAA M= B
© AEIF A7, F7E F7 5 S sE A7 kel AuAl 4 E o] %
B EA 4 (modality—specific) AHE BE 3ttty 7p4 st} o]l= A
7y B4E Alole] F4AR A A AZE EAste], Be Aol FAHA
A BAE Fot] AEHa, JEEo] HAAAQ Yo BEFS UL
stth= vl H (amodal) A A Aol RbcjE = 7id ol
Barsalou(1999) & AZH8 AAAA Nds &3 2 719 v5
FEIA QI A7 AHs AlEHOIA stthal sk K7 AJEE o)A
= TS oF =] 3 Algo] oAbl Ttle Ase A4 ), o
T O GHe AEHE dokxlgln A7) GHE v SH 34
SIAA 7ol Agst. =, Ap7F o9 Hola, o9A =AX =
A, ok B, Hekstel st =7 55 Z7e EHE FEAste] 719 sh

_ 20 _ -__:I'H : _'H.I.-I_ -I_-li .-"‘_l ;
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O FZ1-
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=

Lo
2
oblz 4§

L

A =) 2tk (Rizzolatti & Craighero,
7=

& AN A

&1l

o 3} NZANAL Yol ek Aua <17 #4249

T

o
ZIE.
27k 7HA =

[e)

.]_.

t}. whA | 618k 2] (top-down processing)

A

A9 A 3ol of @ oA Alelel e

=%

S olA
Q)

2 2T

2
7)o}

pul

#h(Matlin, 2007).

9] AlZE Aol A

L

22 Agn g4 Ao 17}

}

5
o,

3) A g (bottom up processing)=
A




AsltEl= 249 EAl= B9 35S Y (mirror) $tthal ko] AL
e (mlrror neuron)’ °|gtal E A HAT o] F QIIHE] H oA E

I S 5 Agdold A
AS TFss AoTA, A7 GALE A PBe] ) A
Ay g ATa,

Ao} o] 3

Soylu(201D)¢] wWe=w sty A7 $7E 2A AA ddojet o}
oA olFoa  AEA Sf o e A9, X W Fopel A of
Folxl A% A7} ok 91X ddelst Hopel AEA S8 o
AN E STt AHgEE Qdold BAL Fal QX7 WA Aol

153 5}

e AR FE AP AT fee Aust AREdvs 2974 3
2 : E ATE oldw 4¥ ATE ¥

¢1x] ezt Gibbs(2006) ] <ostH  "JHEE  Fth(grasp the

concept)" , “ofoltjo]= A tl(chew on the idea)” 3 & %

:
S AL W, G oy ‘sloldel’ 9 2 FHA AW B
oL T o 2 AAE PES T FAN gow osaA
Ak, w3 S AA F99 BAAE PEol A W 1ge] A
St e% W4 godo] YL, AT W AY Pt FAA
Lo ol BEE 2% gool, Frb g BARIAE & ol B
d 2% 9o BYAAL. =, SfH Bl AE8 BFL AHow
AgHolAstaA 10 U 4 5 d9e BHAATE 2
oty & olHe A YL AsE ABeoIH olgks §olz %
s AR Agdol e ¥ £% A B £E9 AXH A
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g Aole] FEH NG WAUZ] gor], &5 EAe] Uk AE
i AFomWE e FEd AA A dojde ARl

A
2 ol Ban 27 £ Golol BRHRE HelFYT. Buccino
ot al(2005)% 53], ‘& ¥ W & xed WBEF B
[e]

S
= i I T~
W dEE 5 Joo] YEE Bolv v go] wikth

o%

5399 3RS o3

SEEL CELREEUERESE
(Buccino et al., 2005. p. 361).”

A2 FAAA 599 Y39 WY A0
3 249 4 99 3999

713 o] 3

Gallese & Lakoff(2005)+= st Zlo] el 27 olgh= A
= 7o WAUSEe eke Zlo] & '
ol A&ttt =, Iv fE7F Age AlgdEeld AHE w3 i

A% g AT LT AR AP 23F ol 59
P AL (TR, CHarryh 38 2 A4S 39 24 43
Hu Py JH g0 A B A BRE S oI %30} ¥E B
A A
e oH Y AN BB Golde oldste A AT ol o

- 23 - A =1



Yol w3} H HelH 2 TS HIFE A 2 PN 2 F
#A2) 9Ju)o)r} (Gallese & Lakoff , 2005, p.456).

Ak G guig oldlety] flal Peli Holw el sim
L oOE Al WS AR 2SS 5 glojof dth Ae AAw
DESL AZsHed AHE Z1%5E el o8 FasE AEe A
Fejoldolt), webs AFdelAS o At el o Adse Fs
Ag Weti Azshen Bed FAF J)5A /D) g et

Al A Q;ﬂ

Askd Algeeld e Bgel we dofA ZfA 2 ok
AL AAE Fehs AAE SHelM e dehdo A s ok
oMz QAzbe] AlAeh AT AIAPASE AREste] o]Zlo] QIzte]
A2 Al o FFE A=A g AY ATES T8
wul, B2 AelA Shephard & Metzler (1971) 2] 44 3]d szt
Aol AA A=E TFAA A4 AN Ashd AlEeeld adE

& 59|, Amorim et al(2006)<> A& 3 HAo| AFEH 324
FHO A=S [28 [-3.aly 22 A9 ojn|x2 ZdHst] APS
Asgo}oﬂ‘jr Asqx}c 2 ’\Hﬂ > 1}10 /\P“g-ﬂ o AAZ v W=,
o=

_ o4 - ___:l:_-E _'k.::l_ '|_'li =]
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o

aolo

ojiy

~_~

—

<R

o

o7 F3S AEYo]

o el el vk

€]

A} 3

ot

O}
O % Al (rehearsal)

o
puy

(motor imagery)

s

FAY A (re—enactment)

S

19} Aol

[e]
A

AlEgold =
R o]+ (Sharma et al., 2008),

QoA AAH &1

pebo] 9lth

oo
’ 15 -

W=l

al

a3=

T
R

21t} (Gabbard,

2012).

A5 AT Aol A

™ ™
= =

sk,

S HolF=tF(Munzert et al,

o] o
AT

2009).

gl =

ch

___:rk;! k k‘l.'!l 3
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3. Aste} s

Schwartz & Heise(2006)°] w2 Az} Ao Ao A=
kol o] npg A sk o E Zh=t), o]o W & Aol As HE
= A &

HE gelal vk 2 AeA= WA

Fadjo(2012) 9] ‘mstd Ak 5 < F8 Aske] o] sge o
WA AEH L A A 5, 2 A7 B 3D AE w2

HE AstE Ao #E FAo] FojuHA WS AFelA R AlA G
Aol AlEHOIAS E¥ete ShE A S T3, stuel Ao =
WE AHHYE= A7 5oy v (Fadjo et al., 2009; Glenberg
et al., 2004). W% ?i?oﬂ/ﬂ A ste] g2 5o dojib= EF A
2AY AAE w49 5 A ’\]XJ]-J BFOoZFE YEhrE st
o, otutel o] HES =
Fadjo(2012) = w5 A5tol vehvs tekst 989 AstE 224 A
stol A Az Jidstele] olss @I ugerd A &
I

(instructional embodiment framework, IEF)’ = AA|SGcH([1H

%3l QojurlE wht,

AE FAstHA dehvtes Ao® AR ASHDE), el ASH(SE), 7H
AzH(AE), AAH ASHGE)Z A, A2 Ashs ezl qIx
Aol A StEA7E el #we S FAste] A WA OE AlE
dolMsti= Aoz, PAA AAED Y x4 HA4dD 2 g
WA, AH A3} (direct embodiment, DE)= 85217 A 21419
AAE FAARE A9 =2 Fadjo et al.(2009)> AF = L2 18y

A

4) 221 A AeelAE dAl9 24 Ul EAlste divdel %?} O]X] A=
2l 1A A= o] Eldo® EASHA] 2 o /ol *
3l (Fadjo, 2012).
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ol #st AgeA WHE BFe vhHOoRE AN s A A
s BES AR ALY AAE FHE 2 dAEY AHE vl A
ol AR AAE AN FaH 2 g0 O EFst 28-S
5 7 s Hdedy. gy Al (surrogate embodiment, SE) &
FAE talsto] Igolyy 2R3 22 o)A tiglEs 4k 3o

Glenberg et al.(2004) = ¢17] oldll¢} #AS o] A=A 53E
2 Fell YehveE dides AR me A RS sls #,
ojafel 7ol FHES HTE FAAEo] xFSE wo|u EUH
A= 259 telEe] Ho] ofFe oldE =
A 3} (augmented embodiment, AE)+ YHEHIEALS] wii, #mlo]a =
EALS kinetic¥ o] S4AA AA®lS T3 SEAE] BES Al
el o] olulelrl y&=wl b= WA 2 Hong(2009)+= oMHlER} &
et AlEdold BASs Fd FEUld sl f!LTJrE wHolow,
Abrahamson(2009) 2 38ts5#ke] &o] 3lHe]| UehLESF sfo] oF &
Folo W HHAAZFE AFo] vl gt 27ﬂug =4 + 3l
2S5 nAsFY. Al A~A A3t (gesture embodiment, GE) & St &%
E4de WHox &9 {AYES AEole AO=E, Segal et

al.(2010) > b= 5 F4oA Mde A fAFSE AAAHE AL
gotes: & uf g5o] g or dojds uHSIT

shA, A Aste 284 At 2y 2oE EYue w49 ¢l
o] AA AgEdoldel <& HFEHe Ao®E WAIA A (explicit
imagery, ED) ¥} W34 22 (implicit imagery, 1I) &2 FA %t} A
A A ARE AACE AEYHlA stES gt THOERH UE
w719l vk (Glenberg et al., 2004), X% A4S A4 nds g
Aot et st TP EARE, SE el WAIAR dFeR
EhA = o= At 2 5 Sl

Fadjo(2012) ¢ w538 A EA= stsolAae] AgsE =87
Azkel A Atz FESIAINT o] E& A2 Ao R Agetd
A2 gy g5 23E 5 Qlth dE S0 EHEe R Al Sgld

l> BroofN ot & wo Ruouoh pHogh ox 1o
Hil o 10 oo kI
i

o

=2
>

o

v
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224 A AU o Fol ow @ 94 £49 glo] YHow £
o £AYe AU ¥ 5 UYEF dch webd o

97 Asksl 441 At Az F

G GBS MAwofoF & Zloltt,

=2 Hzt HEH Mzt

(physical) (imagined)

| |
IH Mz ] 11|§ 2 F[Iﬁ H2H Azt SAH da LHZE ol
(direct) (surrogate) (augmented) (gesture) (explicit) (implicit)

[19¥ I —-4] Fadjod w4 Azt & (Fadjo, 2012, p.4)

3.2. A13t¥ 3D A& B
3.2.1. Constructionism¥® 3D A& E &2

| 4 Herb e
AFox ], Piaget
(1896~1980)= #1219 +4 al 71 (scheme) )& H}EHO.
= A9 Aszgst 3} (assimilation)’ <} ‘ZA
(accommodation)’ & F3 A FRE WHIAA Y= AR A
gty ok, Piaget®] AAelA FRAY S, Papert(1928~) &

TAFADE ‘gole Folojn,
AHEH  woleld  E

N
1>
Flo
2
o,
k) O_u Y

5) Jean Piaget®} Seymour Paperte & TF ‘AT o2& FAeI e, olg°] 43 +4
Folo] ouE FRE7] Yall, Piagete] T4F2E ConstructivismOZ, Papert?] 7-4529+=
Constructionism®.2 %7|3}Sit},

6) 272 P S W JFsEA sha, dukstE ¢ QA s
Az BEE B5Ho] 9o s AL A&
7HeA 4AE 7A€, 2001)

[ex

rl

= AR FxE, FRE0R
b2 27030 24, B35

- 29 - S =g kg



Piaget?] Constructivism 373

S F&3tdA 527 = (media) S
Agate] oaHow T AL

2 P wetoll A %218 A o] o
od F A5E HAFxse  Constructionism  o]&&  AFsHSI )
(Ackermann, 2001; 2004). #3744 (2006)° W=7 Piagetd
constructivism=> 52FE] Q1A FRoA A= A A o 4 #HA
o 28-S T UA o]Eef 77k Hbd, Papertﬂ constructionism-

Piaget®] constructivisms 2 ﬁﬂJ\IﬂL AA Aol w2l W o|t}
Papert 53] 38 =75 &&sto] st5at X}’ﬂ NA &]n]
&% (artefact) = ?L’H??PE— gd5S AxsHA, ¥
sz

@ 5 9t 9ol Log

—LI
oX
ol

Constructionism 3 7jgto = 7|t
1980), =& AJ coJdES Tt | ‘B T SHE
Fohd tids FAAE 4 otk Logor 18¢ therdt 8 5o ©
T2 Ao gko™ (Abelson & diSessa, 1980; Clements &
Battista, 1990; Clements et al., 2001), Logo Aol w& ojg] AX]
2 g o] #3 A7} o] Fol A Yt (Mayer & Fay, 1987; Lehrer &
Littlefield, 1993).

Logox ©|%°] StarLogo(Resnick, 1992), NetLogo(Wilensky,
1999), 3D A% Z&AA (Cho et al, 2010) 5 thFst sty g0z
gAY 1 F 3D AE RHAL Logod AE 2/F AFE3ste] 3D
A7 QAIE AT F Qe 7IE AAE, (29 0-5]13 2ol ¢
HE olEdhe s, t, LEH, YK oE o)Fs=(FHEE) r(B), 1D,

&S

s s R S L S u

[29 O-5] 3D A% ¥3¥ (Cho et al., 2012¢, p.566)
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9 e ol RE o]lFsh= (3% 5’}%) u(), dD)=E F4=HH, ASo] A
s Aol =A, Auztiz F8ol=4] SOl uet Al 7FA] wo]
Mg et (Lee et al., 2010).

3.2.2. 3D AF ZHA S n53 &

(@
o
5
w
28
o
=
@]
=
)
=
w
=)
©
rh
o
T
=)
oft
205
¥ HU
o X
)

€2 7 A "WV "ok olo tadk ol oy A3 AT
o5 3D dAHE ZHstL AR EsHE =EA W ol ey, 8 gE

T2 3D AF ZAAY s 98]l U (Cho et al,
2011; Cho et al.,, 2012a; Cho et al.,, 2012b; Cho et al., 2012c;
Cho et al., 2013; Lee et al., 2010; Lee & Cho, 2014).

3D YAE Bl YJAIAESIE &
2= 3D dAE HEH AR ESH] 9IS 2D B4l 1He
2 YeigiAY, "ol = T AdE  Adretoor & t
Ben—Chaim et al.(1989)2 6~83hd A zo] ¥ FR
E YAataEstEd ofEes Avtia AWEt 3D AE x4 3D
JAZ TASE ZZAAR F7F AR #A3 HII} JAIAES £
D

it
%,
o of
iy
o ¢

A

I-61°14 3D A& %34S

AHg-sh st AR A}OH AA} T HE dysith g2 3D AR
S ARGt Ao A gn] e #AES Ao, WA §
Aol A3 3D AR FHAS Bl o] ojwA AES WEEA
gotate], FrEHo R "HslE ¢ e AEs AVIsta ok ol9 &
=
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do HuLcsssLssLssLsLHs (ccv=#black)
do uuuHRRsuRRs

W 23 {do Hu}

do (ccv=#DCDCDC)RRs[>s>s>s>s>s>s>s
do >s>s>s>[dd] suu[s]uRRssssds]

HEFEEH do RRsss

HH HHE 18 {do s>}

HHE 72{do m<}

do o

WS 72{do m<} & Wol H&d olA% k& o

. HHEE 36 {do o 72{m<}} o]FEAL. HAEE 99 9
AZ Fdo] glola. HEs] 36WuE &

ot o 28787 §EAE F YT

TFo] Zol7be= Ul do (cev=#DCDCDC)RRs[>s>s>s>s>s>s>s>s>s>8>

do [ddlsuuls]uRRssssds] RRsss W#HS o] &dA w5 L. o] Fio] iy

Al AAEHA oz HolA dtelH ofdA sk Al FE7HR°?

St BTEA FWs dobeh SustA A7 rvE SEE sEold 361 E
g 5 X 36 = 180 ZHE=E o] FHe] 5 &4 HAF =¥ 180% =7] #Eo

o] wEojzinky Az %a?

=

[1¥ T—-6] 3D A 2dHS AHE3E gal 53 AL F
(Cho et al., 2011, p.153)

X X="s[uu]ss’, Y="s[uu], Z="ss’

a. 8X+Y b. Y+8X c. 9Y+8Z

(28 O-7] 3D A% Z8S A3

£

B9 & (Cho et al., 2013)
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SoAl “olEelA FEe TtEA= FEe WF, obFol g5 F 9
=S o 3

= %
5% (Noss & Hoyles, 1996, p. 4)” 11 A <3t}

s
Abelson & diSessa(1980)= Logo°lA “7la' |, ‘= A& oo]
HES T /5 AFEste] gAlso] Aoz g5 3 F Qe Al
2 AE 7el & wEAT dE 5o fEEs V|stelA 92
HelA A7 22 AJo Aoz AogHAuE, AE 7|l = %=

7hal, 2 EA s ARG PEox HoHrt olsh o] AR 7|
A= 71E EAEE F2HE 7IskE tEAE Fo] o, A

o= #31% Aste] s

S o 2
do ssLs do 2slL1s
do ssslLss do 3sL2s do (n+1)sL(n)s
do ssssLsss do 4sL3s

[2%] M-8] 3D A %S ALg3h

£
st
lo

443} (Cho et al., 2012a)

a3 2 A -S| &3
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MEs A oz 48 & Qudm frIEdL &5 F9o,
Cho et al, (2012a)% [29 T-8]7 #& A7tz €S 3D AE

.
%l 2Eoham 65hd shgEol <ukalsl

e g -AdA-wr)y geo® F3lstuA AAF o R 2ttt
T4 oA &dE gA A A A ol el & Atele] ‘HAA A
of F&3 FHarl vt 3 Yerushalmy & Chazan(2002)2] 734
4, 84S 3D AR 284S AFEStY] nWHA &3 n+1HA 3 Ao

Frozd 54 due 93d 5 9

1o
(¢ o)
i)
i
=
)
12
o
f
oX,
_O‘L«
=
BN
X

Noss & Hoyles(1996)& 7|35 Al83to] 84 tAate FAIst
ZAE e 52 s 9o AEst a9 3 (expressive power) S

zt=tly A3t Cho et al.(2012a; 2012b) oA RHolFE= o=

e T li'-. _. Production rule:
- e — R=RBR’ ; B='B’
b. MiC a¥}A] c. 3D AH A2

(29 T-9] 3D AX L AH83 A7A4 el 28 (Cho et al., 2012b, p.89)
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Mo
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A7 HHe 3D A

=

ol

todte A4g A

el A

2

AN A7F s gk
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il

el [P
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A 719

=
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=
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=710 2 (NCTM, 2000), Clements(1999) ¢ u}
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279l

2]
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7, 1999; Grande, 1990; Hegarty, 2004).
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1.1.

of

s

ofr

g 3

N
k0
£)
o

Piaget(1969) & &3t &85 IJA4 (figurative) Hele F2H3
(operative) A= F-F3te], o dAle] wel F 71 A o]
=27 yepdty Aysith, dA44 A g 249 J4S RESH

Tol B

]
= A AA =go 3 FAA % Ao ANA I A7 7o
L j O"lt!oq LH -1 1 ]’OL_ |=Sh | 1__‘14’

= O ) 1=
EAow e MR 4 Yb veow, YA A o] way
oF A4 Az UE Wty 2ol gy 27 £F wA o
oFEe HA EAS AsuARE, 4F 24 2EE 5 gk olg
2ol b5 g1 FE He Ao gl 0E wd vz Jehi,

of £H& Fo A3 ¥ FEES 19 RO olF| (mterpretlng
figural information, IFD)" ¢} ‘AJZ+& A 2] (visual process, VP)’
sHeo tfst 19] Mdrgolt),

Y(IFI). ° sY¥= 23} A 28 =2, 4
F7Y A2 2YH FHH 3] A3}
oA E ZPYH. FH2 o)AYF FAE FHP) oML Qlew, 27 3
RE o) SHL oYY ARE J3, o)HIL, HYshT Ao Jo
“‘4 )R HIY Ao B o))y, F3| A5 YA} JHAA

2. 2128 M7 SY(VP). ©] s A3t F3H) WA v A
ARE AR A= opRFT e TP 2 A2 249 A3
*‘Jﬁr L) E’%ﬂf—} (R M FYolw, AXNA A3IFY YA}

Bishop2 33t Alare] #ois)

= sYe 5
q3t, A2 A 59 F AR hre] AW Wt o] F K 59

=1 %}—X]%]—jl Ztehs dAloIH, A4 A o9 1E 2t
s st 9ol alg ettt e okolA AW d Piageto] ¥l

- L, |
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Gal & Linchevski(2010)- Bishop(1983) < 42 A Z}7]|6kEd
(visual perception and perception—based knowledge
representation, VPR) ©o|&& T <Ix|Hdalgrsd oA st}
A Z} 7|9k o] Boll e FEIE AAFA QD T ARE & AA A A
g2 Uoprls 'AE AZ AASE oF AT, a=ln B 9
TAZ AYett. Anderson(1995) el °lstdH ‘AzZb AAsy ¢F A
)N 2 AAA AHorRYH HHIF FEH L, olFlo] Q1A E= Ao
ok Az Ads FEl /\17”‘*E7} &%ﬂ“ﬂ S = IRE A

2y Ao Fod gTE si, 5 oAl E O]Eﬂr U}X] o w2
‘ H ARIE QAAA A Fo]s}

A8 ¥ = @AolY(Anderson, 1995). %42 A ZteA 97t FA&

oA o7 A =7tel BHE 1Fo] FEslEE W mel X7}

ZIREe]  folulx] A FE on] ZIRES] ‘T A|

t}. Gal & Linchevski (2010)2 A|Z}7|Hbzat 38

of ti-gAlA, “AAF < AN > A|Zt ARE wolso|a F At

t= AelA Bishope IH "JEQ ola” ¥}

‘B S ARE FIgete] AdE st ol AT o

Al Bishop®] ‘AlZHA A’ °ﬂ of-g¥ vty Attt os} 2t

A Abal AL AFARtEvit & Vlee M3 2 dAY 3 S o

FAOAR, FEAoRE FAH 27, A4 HAolte A4 T

=

5 el dvd 5 Qo

f
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ofr

g 94

i = AFHoR Q9 B8 WS AFEse] EH3
dol 9cls AAF stk (Lohman, 1979; McGee,
1979 =). U328 2% Thurstone(1944)= Z3F =

Hiv)
o
o}
N
N,
>,
N
N
ol

&e
—
S
o
D
<
=
«©
o~
2
llo
N oH
N
>,
N
b
<
NG

= #3 ek B A (V)L BREE g 3
Aot 97 Wl 59 §4YL PP YL TP W, T3
A BAGRE FH3 d2A MAsHeldE AF5 #AS A
A7 AE el 2459 HAE olsEs b

L)

o

ox |
ol

o

i)

8) 831 w4 FAola ABAR] FAd 7kete] owd T¥E Fdske 89S sk, 1
A TAE = Bgez, 89 4 dAFE T 37 Y FAse ods ejlE
o] s skom, wak Z7te] 9218 SHshE AAF E=FEe] /MEE o gt
9) 7 TEE AT 890 FAS AFAES FUS 808 ME tE gnZ AREEtaL Q)
th oE E9], Thurstone(1944)E 74 BAGSDE st H8 Alo]o] AAE oldfdt=
Sd07 Aol WA Guilford & Lacey(1947)% 37+ #A(SR)S a7HA e o2 wj
¥l AFEY #AE AAS L, AT HE YolA 8459 wEs oldste Y
o7 Aot} Mcgee(1947)2 33 TEd| A8 o] &9 QAW AFE A E
o), 7 AFAEe] AREgE 9Rle] ouE FE3y| 8 S1, S2, Vz, SR 59 7|EE AMEE)

of AsM 9lrk ¥ AAAE Megee(1947)7F AHER 7 ZEA we 37 548 743}
£ 99s FRag,
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& Metzler (1971) 2] A4 3]d #HAFQ} Ekstrom et al(1976) ¢ o]
717 A (paper folding test), XX FHAF(form board test) 5°] )
S st g S vielR s #do] o]lFREs w WId 3

Zimmerman (1948) 2] 7+ wrek3sl A}, Kozhevnikov
Hegarty (2001) &] &4 FH3st7] AAF 5ol St}

Mcgee (1944) o] 7+ tdS WEA7=7F 22 4dS WE
AN71=7 el e ‘7 7]+ (frame of reference)’ o #FAA &4
=2 5 Qv F3del dist A4 Ve w3k AAE JAE mdeke
Fao =z gAe WA +F7 (intrinsic reference frames of object),

==

271X A F7A(egocentric  reference frame), $7FZA =7

(environmental frame of reference) 2 3= AZE & TAH= A
oo WAL QuTh o|F Eo] B A7 eqe dae H £
2 a4e de WA U AR SEoR Adsta o)A
A7NFHA FAE WA geth dxdow, 3 wEksl el
g 71k A8 BB FAE HeHA ¢u, AV HE FAAE B34

=
52
rlo
N
2
|
ol
ol
52
N
[-'1:1
El
Ho 4
1%
o
o
=
>
okl
=

QRlog FAstr|e= E7HA] ATHS 2=t Kosslyn(1994) ol
st AE oE ecloz fHESAEE, oleld adE Atold
2 AEs vHeEhd S ®Hdt &, 33 5 =

02 545 Zigets 338 JRE Hassta, 719 Fold B4

-4 - A & 1_]| BF 7



AE HAs7] witel] ojwdt HAME =k kA 298 ST
A B 4 gtk mH RO 2 Bishop(1980) el ok oF# ol 234l
FvhS AR s 291 4 Ao A= JiRle] oEA 54 FA
st sl HEskeEA], ofd ks AbEste] £AE sdsteAE A
WAl et wEbd wgE Bl ¥ e #E AFeE ¥
S99 als FHAoE adHetoiof shr], Q<1 FAY TS FA &
A3} A shEAkE ANl tigk et E3hE Al FAJo]
oJof & Flo|t}

o Aelde st oA FE ATHAZ 3 Y
Fsto] Ao Bkt AN 2 A7 AgE A7 obd, wss AT
g el fgo S g Eo] FHEAE o9 skt
Wt Zolny, Al aAolA Yt A AR SAES] Aba
NS Kol 3 wso HHow &8E 7 itk oA AA
A28 (Allen & Hogeland, 1978; Schultz, 1991; Kozhevnikov &
Hegarty, 2001; Lajoie, 2003) ¥} &<5338F(Schwartz & Black, 1996;
Stieff, 2007, Stieff et al., 2012, 2013; Hegarty et al., 2013), <
8t w8 (Gorgorio, 1998; Michaelides, 2002) FofoA 3] -5
olgktt. AaAFoNA A7 A mtey FHA QD Ao wet 1] =k o

Bl

Fe Swlo] TFlYle] B Al ARYATeNN e SYE A
A A ode Azshs el ek g2 Sun A7t o
He EASE B33 wAG A 39, 29w ods 25t
A S AR BE FEA J1F SN AR R0
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2.1. QA o] 7z

_I]N'

k!

© HAolA #HZATE A=2] o| AR Hsst
tofzol=7 el wet 3 7F HA|ol A vEb = ohek
Sl (Anderson, 1995). Gorgoi’ 0(1998)
< 3ad AE AAgsta BEFstels AAlelM el Fo AT
st Wil wek dA A (global) A= ¥ FEA (partial) AEF
& Tt AAA ARE AF5E dAHer nHeks W, FE A
Ak 2Ab=9 54 Fie 7o JFote] A= FEe AR ULZJEH
2 T XS ol Hee ARE
b g5 E Belel we tEA I%EP‘/}E—H],
Michaelides (2002) o] w=2w e
O % Ataske WhE, 3xkd e HEFsE EACA s FEA
8ol Stk EEdk Gorgorio, (1998)¢) w=w A4 deks AFE-3h
Aol e, FEA deE ARgete gAEo] ¥ A4S LFE UE
U= Aol St
Allen & Hogeland (1989)% &34 A oA Y= deEks 1
e Ak el wel ‘dRbA (general) A ¥ FAA
(specific) A& o7 FE3it), dwtd A2k 2= JAE FA44 o]
o] T/H’\LOE o]/xlo}oq oA o 7 @1:_15}{_ H]—Uﬂ :,Lzﬂ;e ;ﬂa’co X}E,L%
S S

Fugl e FAR PO 4ol Ae W Sojx Fzae

S ouiatth. 2, FAE Al A AT dgel APel 2A
of o2 z: vgow, Ful A HFA A WeHRE ALS
s 34 Aest ZaAt defolea B & gtk ol geld Auw
QA Azl e HW S BA A 27 Loluks AZHPoR
AR 245, Ashs PHe AR =3 oY A48 Pri
o) Fel thge BAFL, FEHE AYAY o] JFL vAA At

_ 43 _ -__:I'H : _'H.I.-I_ -I_-li .-"‘_l ;



2.2. QA Ao A7 =4

A kel Ayl SHE A7 oiido] migel AEl AP EH=
el #et Aoz FIF ALY QA Ak @I A diFEES A
o Ay SHE uFu Sk w2 AFA A H=Re] Ay FHE
73 Qe WE ATFedA AFEE AR ek, dERs Eeke
fo® gk strh. WA Lajoie(2003)= <&, 4, 91 & 22 HHY %
oz 3zt JAE A= & 549 IA (orthographic
projection task) oA =9 A d=FS ‘G444 (constructive)
2 ¥ ‘BX A (analytic) A o7 FERIITE FAZA AS Fx)
Aol Zag A2 WS fl& AAA e 34s HESeE 74
sh= dekel Rbd, A4 A sAF o R 54S vausks Ao w
T2 2243 3xHde] YEhE Moju A & BHEHEE As XS
. FAA 100% dHES B3l A T2 FAY A= AHS
steled, A Ak AdS FEll 3Ak oAU REls whs o
TAste], theks W3S TheetAl stttk HelAd =& AFHE olES
Uk E3F Lajoiex L3 HAAlo] i) =xA9l A&7 Ads vrol
A AbgS vlast ¥ 212 HAE 744 dekn £44 deEks
Ao g Fg3hx F3 vbd, ARV A B4 dES AAHow
Agsto] A AANA =& AFHE dEIT L & ok

Janssen & Geiser(2010)+= 1142 &3 A AARI A7 34 A
AF(Vandenberg & Kuse, 1978) ¢} 732 vl FHAF(Amthauer, 1953)

Ax A=E AAHCR AAANA FAE Hdsts AP
5d& BAstd £AE ddsts wlEd Jaow st HAA

(holistic) A= 3} ‘FEA A (analytic) A2 & ®|wslcl. Janssen

& Geiser?] A7olM 24 A2 F2 AT 8ol HojAl= A4

S0l AtgsheE Ao R A A 3l A=k ke HlE] B3| A
oL o

A% Auol whe AR GedgT, £a £ Aske g 57
geo] Fakel el Aw B AT dehigsd, 3] 44 54 7

44 - -__:I'H : _'H.I.-I_ -I_-li .-"‘_l ;



sl 2+ deko] a3E yERfglth
AT SHelA Ax] A=Fe #4359 Y Gorgorio (1998) = A& =
T A ZHA (visual) A= 9 ‘HIAI 24 (non—visual) HEF S
| Agks EA8AT. A4 A E ote S A4 A9
Aog ANZHA o|u|AE AlgstE v, vA]ZE AES A1 L5t A
- =¥ gd, ¥F 59 7lsHA EX]OETH =2 E olEo] Yo
AL sAsdth A2l A=k ARES FACA Qske el whet
Al Yebt=d ol E Q8ke I’erﬂoﬂfﬂﬂ Ap=ro] w@est A5 Al
ol HIAIZ Aekg ARgete A¥FS Hole
T8& Qe FAlAAE % i]xﬁqﬂi H] A]
IS H A (Gorgorio, 1998). b
A st 43 JJrZﬂ«] E R o]

= AEES UERITh ol d AdEy
B sk Ap=o] westo] A A ¢ Sl A AlAE AU &
S O|A N, Aol BFSAE HAAA o gite BAske Aol &
FA4olgta & 4 9t}

Ay SHelA g Qx] Ak FA4L> FF s8S S5k 1914 A
g HAbel A 8 ot} st 3 A ARESE HARAE YE
bt 58] A ety w38k Foko] A2k M. Hegarty 9l 85 #8F &
ofe] ATAF M. Stieffr= &7 w3 ¥ddste] 2000t 2ubRE X
VA HE8] 3hee] rold A Ak 4 xE wEske e 1A A
g A7t Stk Stieff(2007)+= 44 3d ZAF(Shephard &
Metzler, 1971)9 &5 el A 345 E2 FF HAtelA ZAE
A= WHS 4 A3Ed(mental rotation)’ ¥ A H FelAE
(analytical heuristic)’ ©.& JFE3tt}, o] 23oA BAA Fgrg2

X]-:’-o] QJX]/\'] v/]L 7:]0 EE%E_X] O}o]_I: /Hi FACN X}%O]E}T‘:— T
of ZAsE Aotk 719 A= 222 FHE A A FF2 H]
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3 47

J Zp=rof o

Bl o

339

S8 ZHEAEC] A

AEA 8 %

S

S|
2

el
olm

1
A

AR HA=Fo =z, F|Aof o]

s

o

).

A}

Ao EHEoleA

3

Al A
= e

]

A

t}

25
(Schwartz & Black, 1996; Stieff, 2007).
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e

B2 A

A2

Stieff et al.(2012)% Stieff(2007) 2
3oy &

A& s}

F71 &3 Zo] W

S

_zH

P
=
¥+ A A} (spatial—imagistic) %

Al A
= e

bt

S

’

ey

1 (spatial—analytic)

’

ey

’

2k (spatial—diagramatic)

o wA,

A&
B

S
=

(agorithmic)

=
| =2

e

‘o)
=

A e F2E S

70

T
R

T2 (diagram) & A&

ol
A AT IHRHEA

g

3L A
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BE

bl

o
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el
o
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ofiy

B

il
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Ea
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A
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el
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2t} Hegarty et al.(2012) & &2 %0
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AHES A AR 7Y Aol iy gAEo]  F-AAd d=R
S AMEsE oy, 9 & A sty HdEES AMEE] AlEES &
T AT 53] ol dEke] wisks AJHI I3 w8l wEk tgEA
UEbsb=d ofgtgo] watlel nlE| o & Ak wigky 34 JErg e
], 33 5ol w%E Aol He S nlE| A=Ayt A e
STk ol 9b o] ARl ek A A Al HeEFo R o] WMl shrs
ol AARHA Lotk

Hegarty 9} 19 3552 U5 &l Stieff et al.(2012)2] A=k 7
E ARgetel A=z A 7HA gEe adE a1 Eeith(Hegarty et
al. 2013). TS AHEE AR AlEdo)AE Axdte A

S|
(imagistic) o5 ¥, #4274 137

4] Fohe
‘A (analytic) 85", 28al ©] 7HA WS @A AbgEte =
@ (combined) 3tF & A &akgl=dl, st 7|E Aol wet 49
a7t EA detgth -4 A ARgeste st ECdAE A
A A= B4 dgE £t o]l maAoldd v, -3
U, SihEA, daglsa A Abgste dAEddAE A A=
Aol mHAoltt. shFolA thFojxl AMZ theE 2aEe] FHES 7]
&9 A=k s Agsto] dekel wet o et vEA YErst
A A FAS Az g5 gl S a9E e RE

<E M-1> A7 A2kl £79} ¥kg o (Stieff et al., 2012, p. 856)
A 7 Ak ks o
. = SR R FEE el 'H ] o] Fa Bk
o U ) Fojuf FXE FE FHE F AT E YII

o U= WA ZJEFO FEE 22y 13E HIXNARI L G

. s U} G AL FII GE FE EYS A
PRl FFEE oA 73 B3 7 -0

FU-BAA o i 20 B 7z RS 2 o)FS #0)HZ o
. Ul YAYAY FE AN BT FHE S 5

k4
&
Ac)
il
ey

.

47 - 2 A _. )




AR &

j

=

3

SFA

5]
olt}. Hegarty et

T

i

AHE-st

io ﬂArO aﬁl .
- ny ) oo T
ﬂl. <R o 5 = = W o my B w0 &
FL e T T ETTREERRITRE
ot g o Mo B T N eT z m_. X o e s YN = Z0 AJn
3 - " — o
T ooy o W < = B e o % g R < Moo
o T et oK e O%J>QE%
qﬂm%ﬁdxxﬁ T - W X8 Eaﬂ_lAB)ﬂﬂoE
B oy T a;?ﬁw%mogmw%lsﬁ,o
oo o - ° T lL oo n X = B _
_ Bl gy RTORE < X 4R xE g ®
PeTEETLE FF CeiRre=icliSTe
EE OC WW Z#H L_| ™~ ey ll = =0 1mw0 R H.:l = o \,POH = H _foT ol
aﬁmo%xﬂiﬁ Pd%@i&mﬁﬂ,%& I
T B — Mo Lo N Yoz e Al W 0 o T o
ol 5 o o ~ N % R = g = ol 5) o
oy o 0 Xl W RS =0 ‘O oy = TL T —
BT e x W PE we fw e e =
FRPE b a}m%awwammﬂaﬁm.mﬂ
—_ X o X W _— ) — . © ol X o0 HW o
T 0 ~ =0 = 0o 9 X sy 00 — : oy
o u! J o o . % O 7
wr o Mo X o or 1 e Fo Wo ™ o alo G RIE M ofpy Mw,_ @l T &0 % 2
1;0 . HT._ — =T _— oo Zo ‘_ﬂ Lr . s OM fi%o) oL
Jo i 7 ® GO SRR w2y Mok — P
oo 1o s G ~ H % oy T T AR o) "o Am
7_._ g 7L < iﬂ OE m o M.l \;L :.L — ol o J_l . i @JA ~
Ho o Mo M o] =R 0 X 55 =T R A o mu T Gl
Jo - _ﬂaaﬁruiﬂ ﬁzf9qﬂlm1a.&oﬂ%ﬁbﬂy|%
ST o T Ja;o]a_,azfﬂﬁ R TG = % M
= U do T N ° T o N g o]
% do B o o C i a oo w0 F o=
R < o AR - B ]
. ﬂ&_v ~ Hoo o ,_lr.yl aﬂ = % © ﬂu < X M ‘D! B ﬂwﬁ ﬂr.._
o ﬂﬂﬂwzo,%aﬁéﬂua O = ﬂiwﬂ,_ﬂkmeﬁo
T T . I dn BB i
A oy 8- oo = o =W < om oA
o ﬁ%moﬂ%%%@o ﬂ%ﬁ% 2 H,_ﬂﬂ%ﬁﬁ g
wﬂ,iﬁﬁﬁ%%%ﬂmﬂ@_:ma_ﬂﬂ%_diﬂﬂ@ﬁ
N Jo & M L D T Bl HH @ T T A = o % & M- o
= & g = ~ o JJ mr o — o %O o5 T oo - - of R )
C a v e R EEn TEad %Eg%@%mﬁxﬁ 4
SRS B B & S N
o X Rl RP

'.'f;]_ =

o

Koy
T

AFA I} A}
Y

=
)

Joll wt

A

b A

TC 3

i I

- 48 -

Aerel Al A7 o A4 Jerst



¢

=

1.

°
9

A ekt whetA

Fo17F IAAIRE o

A

=
S

o

3
Aol

=

K

Wol 4H ol
9

}

1.
o

°
9

A

601:

Ay} of
SETR

= FdAACl mek

= o X

=

o). et

o X der o M TRET AT ﬂﬁﬂ%ﬂ?%ﬂ%i
0 — _ v
) u_ua_L%%m%_@%E Mmﬁmﬂ@ﬁ%é%%%
3 Ao oM = W =) T = WL R g W
= S B ! AN
T ®yxl _xgEH Fo MR T X gy T
ﬂA_l —~ - T ‘ml = N NN — _dﬁ
il N ‘% o ™ o} o O - X = B .l i 1;1_
T xrEEILxT @ T ENET N T
) ~ [n T —_ - ) [o> i
WW - ‘mu ) )Ao 1m or X0 ﬂmﬁ O#E ﬂ% m ‘U_I < PL Mur ﬁo
~ T ) _,&I X ] CT —_ O_ fiTe) _
aﬁ,ox o o G-I &3 — <
IR I - Ex ] oow _w X
< oo M T P ET e L
o0 h e X000 A /. v T M o o nr
H Np o, X - - ~ g g =~ oL .
o omar=EW e ® SN 5 E® g XA
A o B Mo M E S B <= <®
T N - T CEE R DA e
i P oo O T TP E T
oo KD do B = = ~N & 9 ¥ e
N ‘Ul Jﬁmo X “A N R ,EE ‘Mqr s _Z—_l o o + R ‘—Irkl J_I o ~
R ogs °ar o o X - T2 m o o
oo o < G — B W b2 S o X T
% WEHE TR N ~ o o - I
FEETITLNEY  x TgapiziEic
GO I A A R I
— | ﬁlp o#ﬂ M ‘%ﬁ = z.t g el ~ .w n o= 7o &o
oy & W g x o= TR O CI- I
"R g og ” Lo o N Mn T m b/t WS wr o5 e
- X . — yl
T o TR Doy B was®oodils
o7 N omr - s T Jo B & X W oo W A S o = A =
O T ~H o o N — ~n < E TG Urow o~ o
wr D &o 0 N T+ my K TE® X QS X o
oW o Ao XT o ~ o) ~3 L 8o W
T ool ¥ A= o - . =) A3 ez 5 ™ ) oy ~
W ° 4 o o) W T o R . oy
ol NS W R E AT N CE o ol ~ %o o

_49_



kol A

g Aol
el

g

1A

A
i

Ueldt} (Zacks &

% 744
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2

Tversky, 2005; Amorim & Isableu, 2006).

R

7 olnlA Aol A
Az % Jebdth Zacks et al.(2003) 9] A

&

elt} (Zacks & Tversky, 2005; Kaltner et al.,, 2014).
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‘=7 7]% (frame of reference)’ °l uwtz}t

A
of ¥t Alztst eQlyt F3F W3 eddow FEE 5 9l

tlo ofd
™
W -

0

g8 ME AaAAE FABE BE AFRE] FU3 3 71X

AREEHAE 7] wlitell AARIAM AR SIS Q1A AHE £

= SWelA A% 4 9tk Schultz(1991) &
a7 S

7 A 2
AH 37 5Y AARYH SEe lx e

,d
i

RS
ol
oL
N

>~
=

b
Rl

olr

S/

0}

o N

object, MO) #2F 3} ‘2}7] °o]% (move self, MS) #= | 811

‘T2 54 (key feature, KF) A= o= Fiaqtt. ‘diAf ol A
2 2 ueEoE gdE FAYS sk dEe® ¥k A7k &
At AHHE W, AY] o)F A 2 #EA A S v
of Azt Agor 3 WEFs o<y dAdAY. £, ‘o 54
degF 2 A= Fo SAS 24HoR Hlwsks dgor oY=
FA AbLE T =g Aolan AAAQ w1 AbarE et 1] A
TolA Ak AR Al Tl wEl vEA dEbstor, Abgske A
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