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olal| W= gich 221812
&3l lAstE e Yl S A
WEE ke o] Hl2EL:, 33
&e o] #]7}(Perception) 2} —‘-7P§]X =
(Mental Rotation)-S- s}etal7] 93k &
H2E 2 W7 olrh6oRa,

28417 258).

243 23

=0
L5

A]}_ZJCJi AJEIIE] 7,9]]}\ BEX
2.3}o] e F8l 8 (Ohio State
University) 9] Qlti~Eg]d tjzlql AF
1.281d &) (7] 2]kl 3}A)) &
10278 j4o.2 1990 ¥3t7]
A=k HAES] Ade FA6
A gz} ve] )]l shd -
HAEW $AAE 3l SS9
R I EC R EEE
TR S A AER =], Hare] A o)
5= CAD w§< WA AW F,

II. 5.914 AzEAe] A&
eahaa) gk 074 919 HAE
4 3 28hd @ SH(E 24%)°]
HAE A3 o8 254, 453
SHEE ¥H¥lo] CAD 53 913
243 AFdae s AYEHATS
733,
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{3 1)Rotation

Test by W ®

Heinrich2] o

{23 2)Paper-
folding Test
by D'Costa &

Eun Sook
Kweon2| o

<33 3)DAT
Spatial Relation r
Test2] o

I1.3. CAD2} CAIE &3t RENR
(Supplementary Instruction)

59 Fe) = £3F 2717te) e

o2 744

o] &% F3lo s gt

19713 Piaget®} Inhelderi= “ojglo] ]
B 79 W5k AT w2
5ato] 224 Alar(Operative
Thinking)*8 7} 75l o 2 a] Z219 4=

Siey i wEslslch 15& 3319
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v B9 30A 94
FHOZA 244 Aae) Wk
sjiolz, o wehAlel WA
£34% 9 A AEdthe ¥ 4 ol
@A) 7149w A2
NS B B3 PEeTe)
P98 FeAS AAslel gk 95

&
o] 85t} 7+ W3 (Spatial
Transformation) 2] BAFS 7}538}HA4] &
Salomon**(1979) ¢] A7+ 77| b
wf o] AlEA A7} 7] cheFdh A -
A Ao e &89 5 Sk
AMEE 7S HEl do]r,

7] st gl Apitel] gt
AFAAE CADS] EQE Fafo]
M2 7HeAdS BA s sha gk
A9l #7H7} (Static Visual Display) 2h-S-
&= %2l 2] Paper-and-Pencil 3
E WHE FAFEE o] 43 37
19] (Dynamic Display) 7}2] #3+3}+=
&+ HAE WS A7)l

1

O = oo L M
v byl [ 2

12 dT%3E Ed= £
Aol e AFEE L&A
(Instructional Media) & ©]8-3}o]
AeeiAlel AT e 2R
WA 7|22} &= ‘CAD W% EZ 712
(Supplementary Instruction )’ CAI9]
HES F3le] faRlsta Aget
7 0]t

CAI(Computer Assisted Instruction)+=
AEHE-E WA Sl FHarE e}
sHao] AbF W (Interact) 3} A]
FIAEE 2A 7l 2L
wEH o 2 o] t}A] Drill-and-
Practice Method, Tutorial Method,
Gaming Method, Simulation Method,
Discovery Method 5-9] tjokgh 52
M E-3tEle] 455 glch

7357619 3314 (Interactive) EA1S-
Hlete 2 3 A2 WA 253

O

wgHRH 0 24 CAl:= of&3} 22

AHES e

FYE AT AEE 2AFO 2
Mol g asE Eolu A7HE
A ozt

e Shi2te] Eo] THE T4 (High-
Speed) 2] HF-3-(Responses)S £3] 5
=2 w89 HAH (Reinforcement)

A A ]
NNV
N NN

(32! 4)Rotation Exercise| 6|

and-Practicel} Simulation 5-2] v} o)) 4]
AR AATE Fovy wsEES
it

* 737E19] 7154 (Record- Keeping
Ability) & SS9 A o A
AR 5& 75 ATTLEN S
B A% % AR 4G
gk

o AFE|E w829} A A|7E A4
So Folu) e st szl
gl Holn A&H Y S
Ao %9 BEHS
Ao
B ATl A ALL3F CAL] uh2

A1 o] Al (Simulation) 0. 4], oF el A

Ao oz Adg A%y 23

S S0l Al CADZ o] 23} 33} &

=y
e

A7 sgich W& LE 139
kS 913k CAD 2 ZE gojzs 2
AT o] AAF o7 ATES
E3}o] vl 71 £A] (Macintosh) £ 3D Solid
Modelling Softwareq] “Dyna Perspective”
2 XA s}gic) “Dyna Perspective” =
474] c}& 319 (Top,

Front, Side, Perspective Views) 55
B3te] 3AH9 A1 743} AlE 4
£91% Wb o2, chekat 2o}

AR AN AHES AT 5 e AHE
7+ L2 aelo|t),

“Dyna Perspective” 5 %3} 165+ 2]
wg Z2 T3] fapel= g, CAI %
Instructional Technology®] -8 Hh
AEE E3lo] o of o] w&(One 1o
One Method) H}H-S- zjel s}l o]

(ZE 2)CAD 1] Zliznty

Time Process
15 Min. | 39| 32k 48 1%
Drawing Pre-Test

5 Min. | Dyna Perspective2] 47}

50 Min. | 25 Z2:8e] #18)

5 Min. | EH-5 53 CAD 2% %7}

5 Min. | &Jv]¥H A & (Semantic Differential) &

53 CAD 3% %7}
ZE8 34 A Frdl] oS
gaste Ao 2A, A7 718 ¢
H2Z 98 “Think Aloud™ "*u}jo)
BEeo R 34Eq,

A& 21 ek (Experimental Group) 2.2
WAE 479 A5 S E 167e)
w3 go] @71 3.590%] tjaHE
N, o) 147} 208 Sk AAIES
FL&bo] CAD w83 Al8)a}eich
(%% 2)& CAD w$§9] 7j24
A3} o],

CAD 49| & 24 sise
3l g,

()34 %‘éﬁﬂﬂ Wire-Framed, Solid
ol% slelehl oz ot
Bl A7 9 ol
o= Bk

(2)32H4 Heo AHAA 3| S F3}o

© A% wel wWslel= P E
P88 5 3 B
(el - 28 4).

(3)32}¢ e <] Size, Scale, Dimension
5= Orthographic Drawing 3}
Perspective 5 £3}o] W35 0 24
olaf g 4 A (o 1 27 5).
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(T E 3)Pre-test, Post-test2| Zz} H|m

160

——e— post-total

—&— Pre-total

-

30

o
[

(2% 5)Orthographic, Perspective Viewsg 8t & Al
I1. 4. CAD nge| o}
CAD %S v}zl 6“ AL Ed =
Z3g 2472 SYSL Post-testF
Eajo] CAD %] &84 77|
Zojslolch (FF 3)- 7+ 7leid
Pre-test9} Post-test 412 ] z}o] & (38 6) CADRS M, 3212 mol2 $igt Drawing Pre-teste] 22} o,
Ll Zlolck CAD 25 e &b
22, 23, 249 AAHz}= HF AR S
ob+= A3 AbS HolFar 9lth =o|+= d| glo] CAD o] A3t Variance(MANOVA) ¢} Pearson’s
53] 10149 HAAFE B A AqeE TP AR Friech Correlation & 2 A1 5|9 ch
28] 79, CAD % Aol AAR 0 $A2shE Aelun, Al
Drawing Pre-testol| = -7 edeff oAl 1. 5. BZEHAE (Spatial Test)9 A% Y T Fets St
e Bl (ad 6 F $), Z3 24 7V z—?f{}ﬁ}‘:}l Ad =lojid 3559
CAD 1§ 3-9] Post-testol| A= 144 - HAE ofAe A7 A7) ol5l
Hlo}l L ubzS- walrh 10298 thAato 2 &k 3E&5H Z g9 B1 Pre - test @} Posr-testOll
QlE]H-2} ¢|v] -1 (Semantic 3717} "2~ E 2] ZA3}= Small Systems o)t Ara Aol 4] DAT Spatial
Differential ) ol] 2]3 PCAD a5 7)o Associates®] ‘Test and Quesuonnaxre Relation Test 7} t}& F H|AEHT}
w2, s 3— 5o o3l Analysis System’S- o]-8-8}o] 7} 7}l lat)ziel o] wababA-S 93k 3-7Ht
Aheds| 2w o g 7bshele), = Fed  shd.HlAEME A4 AeEdh OI H 2 Ed] A 3tslcla A=k
TAES 43, s, Hﬁﬁ}mi Ade oA BAARE AXE 9o E Pre-test 2} Post-test Ate]el] 7]Zr]#}<l
rozy sE] Fokgt TS o]4-8}e] Multivariate Analysis of wA F 3 geo] 723
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I

A 7+el= 93t 3l =3 ol - (Volumetric
Study) ™" 7} 25%0) 73] w&E =dl
(ell, 231 7), o] mapi= T3 Y
(Mental Rotation) 3} wiajed
(Transformation )2 7} %3}7] $]3)

A1 5= C. Wallschlaege o} 31|
Arsled 7p2R waFolgla,

DAT H|2~E7} 744 o] w3}Z-3} ol ylo]
Acka FAE Aot o]z thekdt
32 HAEES YAl oo
Eqighel QoA E3igh aapi g3}
A3t Hl2E of) S Alelaloio}

"

Ol

it S - 5 ¢
HZAEQ ASEE Foli, WEEAE
483 24T Qo= AS 9%

Ao Loy caelAe] F2d
47}k Heka sk

SRR Aol olat 1-280
SE9 3707 A (EE 4)
Aziakel wakaby Hoke] AhgEA W
ohlet EAHelo] |at wgH AT
TARE HodFe £L 47} A
(Gt 4ol A Bofx]i= 1.28h
sl 7 dlasy B 259
(Standard Deviation)ol] A{+= 7] Z=t] #}<l
S e ol e 230 ol b e

Hatsp e FF A BEE Mol
4

sick. oJAlciAiRle] vo] sl
s g5 o]ak 2809 A, 59

DAT Testol| 4] 18P 3} E731 7))
Aol g A HolFw Q) o]

16

(3 7)YUAcixtel mE Volumetric Study’2] SHEEHE o,

|20 ARl wababde] od3he Fsha
shut, awahfg-o] ol 4
ghd #jo] & B7lel=
] &3slcla Hojxw, MANOVAS 73}
A4 A F3] 3ol A9
ook B-Als)olekt ! agichu ol

A S| I3 zbol7} A9
SAAe kg & A
sj o] HE2 7)o gl 7otk

YA ATl A E RS AT

W7l

=10
nkZe

5 = 0\_
ke Aol A 207
H 2o 4 o] 151 2le] B} 7H]l A}
(Individual Differences) S 7+%3}a1 9lth
%, 18hde] HnSUAE 13908
23k} 7o) Hol7} gloat,
AP s 2o ahd e
WA Hgazt 438 € ¢ 5 9ok
333 d 2E9} 34 AAd
g zae] AskE Asue, shdol
F¥ glo] w5 AT A Er) Al
(Product Design)-g- H3o 7 433}
)

Aol g whel, A5Y YE2

&=

S 2L flo &

390 o} £

>
T o o

M

S

AT Akelel Aa7d o] A2k =3

Fsjcha rhgezy
W FAL A SAag o

o v
Bazt gk digshs v 2d dike
B
LI |

ek

(TE 4§ 7i=CixfRl 2Ry 1-28hd sHiS9)
HAEY W (Median) 2} E=HxHStandard
Deviation) (& 102%)

1344 2814

Rotation Test | M=37.26 | M-3.137
| | sp-0.7%2 | SD-0.868
Paper-folding | M=40.820 | M-43,455
Test | sD=0.226 | SD-0.163
'DAT | M=45.38 | M-47.85
SD=2.192 | SD=0,955
Total M=123.210 | M-129.477

SD=3,210 J SD=1,684

olgbel ol NS FalA % 4

Aszel Tt HAE Ate] riAjsl
PL5H gvle o) ek Y7l

°o|& AuMEH, $YFL A9 T3}
2« Z. O
TS
RS AR, 22| WA
delel] @ FuARR e 5 vk
£ w8y o] T} HAE
Avhs 54 e HE A7) A%
t)zbel ashae] 7 8lef )4 CAD
9 A g A E B3 Skt
M SO 2 5 A 285old 9l

> F & i

che: SHE) Hgezy

Aolet, 53] F7hzte] dye] A=z}
DA IA7E ol7] Wl 7] 2] )]l
Wl g2l H7} Aol w F7Ht
H2AEe] A= 323 7H Qe
2 g A uked s o Ao} il

., &2

« B

£ 97+ CADE o] £& tzll
W5o] vzl ZzAzape] )32
A ohvel, el A9

b godol £ 710t 4 glohe 7hA
ofzf A 2xdo] Z3 HAl=i AT
QFPkE bk Aol Ao
IR 23S QT I, 53] 3ihke
| ~E3l= uh S el AE
S ek Q18 s 7] xzjel
A3} 1 Hrpy - AR §E CAD
EEL2aYe) Wy, 2eja Ay
(Research Methodology) %, ¥ o &
Ao o]Fo] 7t Y A Ee]

A5I9l3 CAD Wiol] FHE F AT

SmeE

HAEQ] HH S-S A5FE e BFo R

H
A 20- ool 2w atel v, vlzlel W&
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Yol 4 CADS] F84e] P2
ol7bn 9lth, CADS] L&A Exe
N2 TS, = CAL CMI

(Computer Managed Instruction)

B
Computer Managed Testing 5-2] t}okgh
WSS 24 H2=F
BEBAo 2 wAS 25 ok
CADo] 98 tAkel L5 Zel
Al L% 9 1 8743} 2ol
gernz feldd ngel $4¢ A
A A7E BRE s Aol
Fadsieta shlch

CADS} CAIs| $J3 tjzje)

Sahgo] LTS AT B
79 weo] 275 BAHL ahu
SAEE, 4 48 2%
szage AFH 2%4 $EE
shehe Ack B5H o 4
Aso] EHsick 12y o]9} e

3 2 Rl

t}l, A8 A|© Dyna
Perspective 5 7]ut3h 3)A}29] A X E
dol F2 APz & AFE A3
u5E B ohizt 45 Y& U HE
ATE S WA= Bt o]¢}
2 A FAA s e e
CADS] tjajql w&o 29| g7}
ABAQ o) T2 FE AFellA]
dhte] F2 s Aukate] ol E¥gich

CAD?| tzlel w&FAE ohe
oe A7EF 2ol £ d7E $o2
B> S AAbeka gl AFbA<l
CAD i5% fsMe H2d sty
AT 4 TS A e 97,
223 F7he e 5 2 7keAel
2 HF ATl & HE Wil
%o, & A7E I s
2% 943l CAD Z{Z2 a9
Wz 3747t bl 2E whol o] 75t
A48 B3 AQIYAR] ZHAT SO
A XA 2 A Zolch B
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*1,19284 X|ZtA2|&fRlel Kellys 3| P28
oizle] B7RtS Eolst ¥ IS £ 7X|2 B
Xo|3f%ct, : ‘the perception and retention of
visual forms’ ‘the mental manipulation and
reconstruction of visual forms.

%2, HAX oi2(Qualitative Research) : |2 204
Alolof mMKAT 2ojofiM US| AIRtE 2R
ooz, 71 - Rl - EAIXZ| Sofl ofFt
M&i™ol XMaks oi72(Quantitative Research)2}
xEXo=, XjeiFo|H (Naturalist) H2Hol| st
QZte| 7x|FT0| SEE T QUch AN ool
Exlo2:= Q7N A, ciA, 7|x|2%(Value-
Bounded) H2UHS S310f Sxjo|25 2lZtko|
ot sHETlo| WAISS EITM A HY- EFSe
Zoct,
Z)Lincoln and Guba(1985). Naturalistic Inquiry.
Newbury Park, CA : GABE Publications.

*3,McGee, Mark G.(1979), Human Spatial
Abilities : Sources of Sex Differences, New-York,
N.Y. : Praeger Publishers.

*4, HAZEHSHH g (Psychometric Methods) :

Chre| ARES THE AglsiolM HAES

THIXIE FACZ Al ¥ S8 FE- EAsIL

7HetZEo| b (Developmental Methods) : £
EHIAES C}2 odge| 7Hel- 2FSofAl AAlste
89| k38 AlEsto] 2lx|x(Cognitive
Structure) & A - HHFiCH

AgFolN g (Experimental Methods) : 7H2Ixte]
LS YIS ARL HET 59| Z0ioA A7sict,

x5, ZFEl GameZ S310f S7IAU0| JHLE ks
ATLET JZhYe| i FsA(Trainability)of| CHE
%2 gd7Ee| & o} =1 Ut
oi)Lowery.(1982). “Micro-Computer Video
Games and Spatial Visualization Acquisition,”

J. Educational Technology Systems, 11(2), 155-167,

* 6, Phufflin, Sheila. (1984). “Women, Science, and
Technology,” American Psychologist, 39(10),
1183-6.

*7,19313 Thurstone ¢lzte| X|52 B2 =2
QAEZ FME0 AUck= a Multiple-factor
Methodology Z 47510 7120 site| S2IH
SHeS Hp(siict

%8, Operative Thinking : Figurative Thinking2}
Altel= 720l st Ao =M EX9
S} oinE TiEio| 214 U AJZHY ofo|x|e| HE
52 9t sHsS LAF=ch 19284 “The Child's
Conception of Space”0i|A{ Piaget2} Inhelderoi|
olal ATH=IACE

%9, Salomon, Gavriel. (1979). Interaction of
Media, Cognition, and Learning. SanFrancisco,
CA : Jossey-Bass Inc.

%10, Think Aloud Technigue : “a means of
overcoming the potential distortion and loss of
information that occurs when individuals report
their thought and experiences after completing
a task”

6i[)McAlpine, Lynn. (1987). “The Think-Aloud

Protocol : a description of its use in the
formative evaluation of learning materials.”
Performance & Instruction, Oct. 18-21,

%11, Volumetric Study’ : 3X}2IE AlDQ} 23S
BAHAIF|7| fa DokEl 7|= UHCIRIR! 2PN o)
SiLI2A], ‘Subtractive Transformation’ ‘Symmetry
Operations’ ‘Set Theory' S2| 2loj| vlgtg &
4379| AIIEE CiXjolsiof Cltst whge| xgloz
258t Z7MS A sich LA 2ot HFEIS
0|88 AlZt3t Al Saff ClUst x| HelHsis
olsist 3 st= ol malel SXo| Uct,

*12, ATChAXIof| shigkshs 1- 281 MRICIRIel HE
St H(1028)2 o] oi7of FoAZIOE,
MANOVA2} Z2 SZt5t SAIMEIE S Qlfiezs
FEG 2| Aot Eot alE o7 ZnE Y|
PleiME Eot B2 o thiXE Ee2 i,
Cixiel HE sfntel ST Q! nA7dS
Jz +88 + gl ZHEES 21 AUk wrtM
MRACIXIel WRo|| ChEt 7= 1 S+HE viEez
CiRilE opebde EaiiM Z7hslofo} Sict,
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