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A usAT H22H H235

a93 ¥ gopt 27kel A4 g % Aoke HolA WS BT Loln,
AT Aol Holg AFORA Bt AAY
wgol YT AE A PHFFLIANY, 2003). o8 F
L a5 BY e §TE FR 32N

FE G99 GAL AW BNY & Y=S A
A

o 9014 WS 72T Yolel, Aol 47 2 Fol
2 (spatial  ability)Z} J/]—?i}(Smence), 7] (Technology), %i‘i}(Engineering), 9 &%
(Mathematics) (593t STEM) &oFoll A &9 AfRAo] ZAxd AT Z#7 RiH
I 9 th(Lubinski & Benbow, 2006; Wai, Lubinski, & Benbow, 2009; Webb, Lubinski, &
Benbow, 2007). A3 S, 19 Lubinski® Benbow(2006)= 1970 ThEE 2elg
(Stanley, 1996)l o8 &2 FX 2 tiste] £ FA A7 ZZI(SYMP, Study of
Mathematically Precocious Youth)ol]| 55% T+ 12-134] GA SS9 Ao, 43, aglx

B 5EE 24 F 359 5 1 S0l Aol B 5 A ABlA e HAES ¢
A2 FA, BASAT, DT A ook, 12134 W S48 51 5] 9910 )
STEM 9ol $ASHE GAS9 HAES 944¢ A2 o $ A8/ 8 & Ao

o
= Aol 9] Lubinski®} Benbow2] A7l 23 A= 3 5¥o] AF5AHA #
B2 A58 FASEN ofyzt vk SS9 STEM FHoA Y HAHAEE dFste ol
dolet tETh o AHAQ AL B ¢ U5 BF Ao, 214719 =7k AR
E0]7] 93 STEM F9oAA Hold AAE SAste o] 058 589 84

Z3t A o]tH(Wai, Lubinski, & Benbow, 2009).
ojH] 7] AFATAAREH, AFAEL A S(intelligence)d] & FHo2 I3t 58€&
FALY T BokE O FoAE e 2ol A4 sk AA, ¢ TEe tdEAT
£ (Multiple Intelligences Theory)ell ZAd AAFHY 3E B T (Gardner, 1993;
Plucker, Callahan & Tomchin, 1996; Reid, Udall, Romanoff, & Algozzine, 1999). A,
2t ege 38, &, F @ FHSTEM) okl F358 S 43T 4 e T2
g A®7} @ 4 Jth(Humphreys, Lubinski, & Yao, 1993; Lubinski & Benbow, 2006;
Wai, Lubinski, & Benbow, 2009; Webb, Lubinski, & Benbow, 2007; Wheatley, 1983). Al
A, Hde] $EA I3 THYL £}, Ao, ASAAA A4 FFE A = 545
Az o|th(Chan, 2010; Lohman, 2005; Naglieri & Ford, 2003). ©]& g ALAHE n}
7F 589 FaA o] 7F2% A (Gohm, Humphreys, & Yao, 1998), &4 Z+ A3
o] 27t AAY S SHEY]) A AA S 2HE w50, STEM el
L3 e AAE B s FTH S AASA ek
3t ATth(Chan, 2010; Lohman, 2005; Naglieri & Ford, 2003).
2 A= 7 Yt A2 A7 FF2 t&3 2o Chan(2010)2 21417]
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S QAAEHY, TF A 49299 %, F, I, B ES HHOE,

GAEE HE37] 9% =92, Impossible Figures TaskE 73T ©]

| 1] =9] Lohman(2005)3} Naglieri®t Ford(2003)= &3+ 58<& 23 A 123
A 2720 CogAT¥ NNATE 2442 MEstdd, st SEAES U=

| 23l Jh(Lohman, 2008, Naglieri & Ford, 2005).

AAb LollA] FTF TYL2 oot FEARI FYAE E OE FHY

o] o1& Th(Carroll, 1993; Eliot, 1987). Eliot(1987) &
2 A A= UrT"iE} A WA DA (1904~1938)l A, A
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(Carroll, 1993; Burton & Fogarty, 2003).

32 T8 U B = gAvit ka, 33 89 A 24 HEME B
2Fo17} 91T} McGee(1979)E 33t 9
A, s HsAY, BEE vt E T8
visualization)9} 3-3F %88} (spatial orientation)E X‘l] /\] 3} T}, Linn & Peterson(1985)2 &
FEYE FoAR FUAH RAEE vE& 0 R AAsEle] OB EE T olga B
1 39 8918 F7F A Z(spatial perception), 3+ 3] X (mental rotation), 37t Al ZF3}(spatial
visualization)®] 37}A] HFE AASIGTh Aol whet 2 sE o gk A oot 1 a9
ade g FEol zol7t YA, FI THAA FFHOE TR Q90 E FHFY
sk9 a¢le] g I3 AAstoltt g3t 58 ake 74 2% A !
7 BAZ EYW Lorman(1979)9 W=d, 337 Azl 3344 9} )l
T EAL 3 7= s8olgta skt Fennema(1975 = 3 A4EE EAY
o that A7 ojmAojw, B4 1L A9 W3l 52 49 wsleta J st
, Clements(1981)&= 37 ANZA3E F3Hd 4919 =24 3ad 5 255 4
e Y, AR AE nte&o R A T gt AT Tarte(1990)2F
Kersh & Cook(1979)= &3t A Z38tE 3] A (mental rotation)?} ¥ 3H(mental transformation)2]
T 7HA 39 Q1o R B Yt oA ML nhE&oE oo EAE 2A4Y £
3L FAEANA SAANA Ao EA FYo|t. HE2 AE O

z2&4& F3td AE Ed REEY A J—. 2 3A3E TYolth o] AFES
Fafj i, T AAstS 23k B 32kl EAHE o7 zASo AFASE
TYolgty & F Utk
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ol {3t B AFAAME Carroll(1993)9] SQ1EMS Hlg S 2 Burton¥ Fogarty

(2003)8] A1 Z-A olmA Qo] thE AT, Tartre(1990)) &3+ A3 =9, Ho%t
Eastman(2005)2] 22393 3349 A 58 29 2dS 3o FAH T4 58 AL
9 (Hierarchical model)& HIEC 2 &2 QITh(IH 1]). &, [2F 119 33 TH9 49
7P AR QQIE FoA 33k AY AAsE sE 2H1E FAUL

Ho & Eastman {2006)

2-Dimensional ||

| Tartre (1990) )
Mentzl Rotation =

Mental Transformation ||

Spatial Visualization f;

Spatial Relations

/ Closure Speed|
Closue Flexibility | |

by --\""-\..
N
Perceptual Speed

" Burton & Fogary

Imagery Quality ;
i2003)

Z27] Asol8Y 9AE S8l & o A €L AFAEed s kA A=
A9 Guay(1976, 1980)3 Linn & Peterson(1985)S 3 A 588 231 =&
& W& E npgdlE Y3t WFORE A
(23 119 AAEHAR], 33 58 AF =2
s AR 22 F o Add FAAHY 9L
32k 3l AE 5E9 A S te, & AFdAe 5 3 A4S Ak 34
9] Al Zsk(Purdue Spacial Visualization Tests: Visualization of Rotations, PSVT:R)’ (Guay,
1976; Yoon, 2011)9 718 F(Revised PSVT:R)S AH&3IATE o AA =7 A
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ShRel SED MM Aol B7h S2el wjolof Bt 47

r

#e, 71, &8, 28 FEHSTEM) Fokell A2 ol 300d o4 M AstAl A5 o
$H(Yoon, 2011). =S o] HAA == w59 Educational Testing Service(ETS)(2009)2]
ANET Bg 7HE2 0] SAE ] 9lon, Eliot?} Smith7} 19833 392709 ¥3t 5
A T 5 ol E/3) E2 An International Directory of Spatial Testsol = Al | = o} Q)
ANETo thEliot & Smith, 1983).

2 AT 58 A F /AR Yrddn. AR, @59 FFAEAA H84E
Ae 7 3 A4S HAb HAY A4 A 718 B(Revised PSVT:R) S & ¥
gt & 28 o] AAE A, A 279 B RS AE = g

rroJ

to

o= oo
Y

& ANTG. B4, A4 ETE BHYRD el B3 FAY BT 5UL 2%
1, B QoIA, GATAS Aurstael Aol FAGLE Aol 4 Fol,
Aolg vlmATh AM, B S ohF A4 AR Fgste] Aol S, 33 okl

A
SYHASY BN SN BAT FFA

II. o1t gied ol =X}

1. AFCHA
B AFAE 2959 AV|E A9 23S Ao ato] BAR9 AV 2] &
st gl

By Qe FAES AFULRE AT ol st 20109 10€ 59~20109 11€ 15
7R FFEHS 5ol AU=olA 3 AYnEH, A7I=dAM 2] AGngHS d
A AAstg e %

Foh 78R, 83hd, 9shde] 509w o)glon,

o A

W, 2 Aqaggol 43 1 Fas 57 IAngAEe A4 an 2
o e
1 T, of FoA 1609 58, H} B S8k

2 AL ofd 1A B2 59 3339 97 B0 A28 S 2¢ Fu
ATk HAEY B SEE FA] skl AR T A2 Ak HAY Azs

(Purdue Spacial Visualization Tests: Visualization of Rotations)’ ] 7§74 ¥H(Revised PSVT:R)
(Yoon, 2011) 2.2 ZAF Ut}

B o)A A2 PSVT:RY 7B F(Revised PSVT:R)S PSVT:RA A" 2 7}
A 2FE $A43% Aolth(Yoon, 2011). PSVT:RE /AAHL uddo] HAAR 329 =3
S| 79 AZtak AR 0B GO R o|RojHom, 13T tAH L 17RFE 1

ok
£ o
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A9 5902 TAH AT(Y 2)). SHAEL 7 Baol A Fojr £o] ANH
H88 Bgs Sgo) H88 28 s/HA AdFolN Fojo}

@ o @ oz sAAGH
@ o ojwA FaEntar

@@@@

[0 2] Revised PSVT:R | 2%

Revised PSVT:RS B Ao A7 o3ste] o] o =z HYFHUY. HAA =49
5474 mdoj ARl Aatel7] WiEol, A5 2% AA AAE ] M on|rt g
AEA & Hgdgd AA 3083 EAE £7] e Ao Yo BasA &
ok w A FFojd AAA 9 W& B EE Revised PSVIRY FY3HA HFaA = vk
T AGEY @50 FEAYL FoR T u), FFoiz WMy FFojFo ShFEI} A
Jol ik 23 2 dofof ols A= thafAe o] ol gate] ofdte] Flg wgro

o] ZA 109 (FSHA 51, oSt 5) S IO R on] HAES AN s 3

o, &
BstHTh. o] AA =19 AFEE Cronbach's =864 A H AT

1ol
3%

Lt SAMFE AANSE, THE, =0])

A s JEE FdF
AAE AAE AAEAT )& H3te] AVERSARAT LY aFEA LA A
A 20098d Fow 18d AFAFTEHINFE, F3, Fo)E R FAsA A
L34t AEEZ 8 25588, 313 255, o] 2082 FAHJY. o] A=A
gy rte T, 3, #3, A, Fof 5/ FE et 4 FEEE 25STFOE 74
Hol gtk E AFE AT AARE T, 8, #89 37 HFFo] AAFHAT. 37

33t H2e A4 2ol 258 BEE U AAsgon, 7] 99 529 23
Fol ARANE of SEVE AYT NEYOE Dskich & G2 GrALe 3

15, 281, 35 A ES BROE 8] W o) 37 Shdo] BF FRE 33
B It EAE AN HUAAE A ADE AHLE 508 B2 F A

ot} AAFHAY. 438, H3t, Fo] FFHEo AAF AFE Cronbach's ¢+ 242+ 869,
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.892, 879%

_ll}ll
jﬂ
32
&

EI. A'IC'_DF_Al.

AEzAHE AY, Yol 8d, IARGY Fof i 2 Fo] 2o g AUFR
= A7) A3 2ROR FAENY. 59, & AFolMe FAREU ALH F
Az Foistal ole dAESs GAGHLR Hofsiglon], 2%A & s
2wt o2 Aoyt ALK Foidta e FHEL Fofdtn Je ==
IR, He, e A e FEHUS

3. A= 24

v 7k AAHEEE, 8, 338t ool Ui 1EFA BAS AAE] f8kd, vl
A AAbe Ui Agd g, TEAAE AN eH, 4 A AFEE 25
& 3te] SPSS 182 o] &3}e] Cronbach's ¢ & T3ttt

Revised PSVT:RY B}F3HE 8t A= g EE FAAT AT HAARE
Cronbach's aZ 73}l¥ T B3 = AALZE o]u] Revised PSVT:RS AF&3te] B4 QI
B9 A7 A2 FAMSFIE 14 Aol 71E AT AFA S} EF (Maeda &
Yoon, 2011), & AFoME A4 22 EAvS HAAFHT. 94 2AEHS 45
Z-:ilf_fﬂoii% AMOS, LISREL, Mplus 5°] glou, & dFdixs M5y Wsrs A
sted Hee PR 2d T2 73 Mplus 6(Muthén & Muthén, 1998-2010)2 A}
£33 4t

It £, 743}, Ao GWA Feg I BAE E457] sk, vl /1A A
AFET Abol 9] Pearson ABAFE TG on, FBABA L FAHE FAFFE a=0194
AZHAT. FT YA “XHQWJ% WA S| Aol & HFa] Hsted, AAH T
g3t -AF5S AASAT =3 A FY(FE, #F, FI+Ahd BE FAFEY
ol UM FRA oz EAHT

L. 7284

AFNEA 5098 U Z SAG U 7HA £ =74 g 7E BAAE <E 1>
I 2o SAA ARe A, (T, T2, LR W ¢ E2EUAE AASAT
Revised PSVTRE & U 243 AHEd, AAe By EEWAE 242 19437 6.16
ot AAATE 4ol A 30-/AE YEISOH, 5098 F 8 (3.5%)°] HHGBOH)S
712389t EA eS B, Gt (2.8%)0] A (0.7%) BT AU BL Ao
bttt AA 7R 5098 F @139 HES 21.76, 9182969 HT
2 17752 Aol AR o =A el duksA(349)e] H2 17.560]
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AMuwsAT M22H 235

onl AATA(160%)9] He 23492 FAFAol EA dEhdth EI IAGIER
HHl, w5 gA Y (547) 9 % ﬂ% 23.30, G A Y @417)o] B 22.85, 3+
A (6570l B2 240602 F Aol7h flE AR YERT

3, FAHA T dutstA o] o), o, wof G P THAE dotRuA -4

to

29 ANF A, 8(=16.719, p<.001, Cohen’s d=1.13)3 F3H=16.114, p<.001,
Cohen's d=1.27), U?Oi(t—16114 p<.001, Cohen's d=.48)2] & G ATV} d
WS Fo g o]zt Qle ACE e

<H 1> Ul JIX] EEF 70| 0ot HE B2 X BEEHA
=

159 = 13} o]
N M SD N M SD N M SD N M SD

ol
olr
%

SR 296 17.75 577 282 1930 5.52 282 1721 529 281 16.70 3.43
@Ay 213 21.76 594 186 2040 5.20 183 1852 555 186 15.64 4.62

had

78hd 97 18.66 6.60 78 1890 691 79 1581 661 79 1338 4.78
gshd 260 19.03 6.08 241 19.66 4.97 242 1829 498 240 17.02 3.47
98hd 152 1836 590 149 2031 518 149 1784 524 148 16.64 3.60

FAz=IHY

AWkl 349 1756 599 341 1826 5.60 341 16.08 527 339 1577 4.10
FASAE 160 2349 432 127 2373 139 129 22.10 274 128 17.63 3.28

A9

43} 54 2330 4.6 54 2411 095 54 2172 281 54 1839 2.17
3}t 41 2285 417 39 2333 1.81 39 2246 304 39 1774 271
S+ 65 24.06 454 34 2359 133 36 2228 225 35 1634 4.70
A 509 1943 6.16 468 1974 541 470 17.73 543 467 1628 3.98

<% 2> U /M &4 EHE 5Y, 8 #38 Fof)el i AFEE vEehd A
otk | &4 T thdt AlZ Z(Cronbach's )& 86494 8922 EA Uehd Ro=
Hol U 24 =& EF A% AIAEE ZHF%dn & & o

Ery

<H 2> Y IHX| EF 7T T8, F=%, U, [0)Y MET

ST EAA SRl #38tA A o] H AL
AL 4= 509 467 468 470
A8 % (Cronbach's @) 864 869 892 879
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g=o| Sotuw JAfstdnt dutstdol Z7F 5249 xfolof g i

2. Revised PSVT:R)2| E}cts}

7}. Revised PSVT:Re| A2z
Revised PSVT:RO| thdt TdddAy A= &
A Uehd 202 Hol Revised PSV < g ZF3ina
Qltt w3k PSVT:RS 2 {3 o]AY ‘jr—E— AT s EFFUALHAA "JQJ-(Cronbachs
a=72~90)2} FA Ao|7} YA E5S & 4 UATHSorby & Baartmans, 2000; Guay &
McDaniel, 1978). Revised PSVT:R9 Zt &3} Yo A &9 JARAE epd
‘AR EF-AA FBAFAA (corrected item-total correlation)’= .18 4772 YEFFTE
AP 23 A=y & F dve 3020 A vEd 23S £33 22(23)% =%
F-& A9 3HA] ¥otE Cronbach's a7} A9 F718kA &9k o
&9 Revised PSVT:RY A== HAstia FeE th(Field, 2009).

—
Jad
ot
ul
e

Lt. Revised PSVT:R dAtel Elgtz

Revised PSVT:RS] B}B =S £43817] flsiM = S84 8043} &<l ﬁ"]-‘i‘*—*‘%
< Aok @t 12t o) 7] Revised PSVT:RO| td T2 adeXe] A A3s
Fote FAMF7E 171 Ao 7€ AFolAM ST Z(Maeda & Yoon, 2011), 2
ToAE A1 gAE e dASH. 9 PSVTIRE &3ted oM 543 99
H

QA 3akd A FF NS A8 flste] AEE Zlolth PSVT:Re 3k A
F7F 19 #eA 2 JBEA S 3 mde (18 313 ZtH(Yoon, 2011).

Ao
w
Al
]

™
o
i

o

fo
w4
™M

[==]

Ao

]

M

[1=]

i

]

[4=]

[=]

—

!

[O& 3] PSVT:ROl CHEH EiXH

—>
eE —
—
—
—
—_—
H —

R

FAMFTE 1] AS REE 8AE 7, Revised PSVT:RO| thi <13 2 1E4
1 ] 7

A% AYEE <E 33 ol AFHAUG. <E 3o AND 8P AFE AFE CI

(comparative fit index), TLI(Tucker-Lewis index), RMSEA(root mean square error of

o
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approximation)Z AF&3 o )4 71FL CFI9} TLIE 90 ©]4, RMESEE .05 ©]3dto]d
o AYEE .

RMSEAE 03322 05BT Z7] g o] Ralle AZP3 Aow 2 4 Qv =3
CF=.94919} TLI=.945+ EF .90 o]%o]7] WEol o] e A¢gd 202 YERNT.
ZHA o] ARE E o, ¢ Fa%W FAES o2 AAE Revised PSVT:R
AAEEH) e FARFIE 4] Zdo] dEsita & 5 o
<H 3> YoIX QQIRMO| Y T (N=509)

2
oEg X df CFI TLI RMSEA
627.23 405 949 945 033
3. E_':"?_I' §—| | XI‘0|(°1XH§||'A I» °E|HI_I-§II-lgl, gx“%:lg:“:é:l’ é-,lqu’ iH._jﬂé)

A A gt Aol Tk
AN&ATE <E 4> AAF vre} o)
=12.67, p<.001Z At Atolol] fFojulgt 2}o)7} 9 RneH, Eﬂrﬂﬂ(Cohens d=1.o7)7} =
A EFSET

<H 4> FZF'o 0] CHOF S LRl Xto|(-&ETF)

Bie] 95%

o 0|3 E o] ©
(o oAss TOTE gan U Wg20 Corens a
(¥%) BELA — o e
s 4
FN5Y 12670 414411 .000™" 5.932 468 5012 6.853 1.07
p<.01
=3 JAFAEY A FAFHIA, FFIA, FeAsG Aol whet FEHel 3l
oM Afol7t A=A Lotir] st dAWMFLH(ANOVA)= HABFATH<E 5>). &3t
S JAAE GA FHEZ FYrg 27t fle ALE UYERRTHF=1.067, p= .346).

<H 5> B BA(=, W, =9 - W90 [ME FZHoE0 Y LHHTEY
F

AH= A H 3 B FA o8&
Ad 7 2 39.859 19.929 1.067 346
+5Y Ad Y 157 2932.135 18.676
A 159 2971.994

T lofA Ft T oA fro v @ AFolE H G CH(i=7.64, p<.001, Cohen's
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o

o

st=2o| =st YAjstnf distAf o

Sl 2o

]
\J
or
(i)
[e]

O:

i

| Xtoloi| 5k iy

J
|'0|
r

d=.69), g o] JgART o A TH<E 6>).

<H 6> FZo 0| LHot BE Xo|(+-ETF)

B 95%

[ e =4 =} o] o
t A= W:lig B ];‘]0/];2} AT Cohen's d
(¥%) s
INEE 7637 507 000 4.006 525 2975  5.036 69

sl oA shaW(78had, 83k, 981d) Afo] & UotH 7] flste] U AWM FEA
(ANOVA)S AT A3}, <& 7>3} Zo], g5 glojA shdd e {27 27} ¢l
= A2 Yy th(F=1.198, p=.303).

<H 7> G791, oM, 9BLN0| (S JroO| LS YHHFA

AHFE Al 3 BT A F F FogE
A 7 2 90.810 45.405 1.198 303
5y A Ul 506 19177.677 37.901
A 508 19268.487

>‘ O{N (o
rJ
o)
X,
N B
E
=5
§
£
rlr
2 (o

<H 8> FoH, =%, WU, 20 PR NP PHE AOIQ yEA

48t 38} = 0]

58 Pearson ATAF 547 511 331
o B E(FZ) 000" 000 000"

N 468 470 467

8t Pearson &A - 683 553
o B E(UFE) 000 .000™"

N 467 464
st Pearson A3-A 4 - 540"

49 3H5(FZ) .000

N 466

"p<.01
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v.d B

B ATAAE FhEdo] GATAES BESE U oW 842 AEVTE WA
stol @te] Foa JASGYET AW FAH5HL MaeE AL FRHOE 7
T Atk o & Yskel FF] FRAYBOA AT F2 ALH A AR AAHONY
By ANsgen, dwel A $U $4L AT, & A7) A%E T
3 590 A5 23} AAEY ofw Do) YEAE olaa, Yotk TAE
o B4el B @ meade s O AAEE AT, =3 B8, 7%, 29,
Fotah e A ZEadelN S 5L Letn FAAIE 8 ANHE AT
s H F540]

£ Q7E Fobo 03} 2L AR A 4 AUn

A A, Revised PSVT:RE] E} E}
£ Cronbach's a=864Z ¥4 UYEelgth 4 &‘ﬂv‘i—ﬁ
PSVTR AAte] BHEsl 95d Aoe ed
Tgul FAES TR AAste FAHF7}
CFL, TLI A& 13 dS w ZFAdAs7E 1709 Bdo] Add 202 Vet o4&
F3atel B, Revised PSVTRE Al =9 B EE vl F33la HAsty] m&e, 3
=9 FHYEY FFEE F4s7) AT BHEd =7y 2ES WE F Aok

=4, A AT, A8, FE+AH T Atk o] FFHA oA Aolrt e
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= Abstract =

Assessing Korean Middle School Students' Spatial Ability:
Comparison between Gifted Students and General Students

SungSun Park

Chuncheon National University of Education

Spatial ability has been valued as one component of intelligence and as an talented
domain. The researchers agree that spatial ability is associated with the achievements
in science, technology, engineering, and mathematics (STEM) disciplines and important
in STEM education.

The purpose of this study is to assess Korean middle school students' spatial ability
and compare Gifted Students and General Students' spatial ability. For this purpose,
'The Revised PSVT:R' was translated into Korean and administered 509 Korean middle
school students, and also internal consistency reliability evidence and construct validity
evidence of 'The Revised PSVT:R' were examined. This study explored the spatial ability
of Korean middle school students (graded 7 through 9), and investigated association
between spatial ability and students’ mathematics achievement, the students’ spatial
ability according to their gender and grade level.

As a result, this study shows that gifted students were better than general students in
spatial ability. And there were significant correlations between spatial ability and
mathematics, science, Korean language achievement. According to these results, spatial
ability should be included as one of the important components in identifying students

for gifted education programs.

Key Words: Gifted education, Spatial ability, STEM education, Purdue Spatial Visualization

Tests: Visualization of Rotations, PSVT:R
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