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Effects of Cognitive Skills of the Brain in the
Development of Scientific Thinking

Yong-Ju Kwon - Young—Shin Kim
(Korea National University of Education)

ABSTRACT

Developing children’s scientific thinking skills is one of the main goals in
science education. The purpose of this study was to assess the effects of
Luria’s cognitive skills of the brain in the development of children’s scientific
thinking skills. To assess the effects, fifty-six 8 grade students (28 boys, 26
girls) were sampled as subjects, The subjects were presented the test of
working memory, disembeding ability, memory ability, planning ability,
executing ability, which are presumably represented higher functions of the
brain. According to the result, cognitive skills of the brain, except for
executing ability, were significantly correlated with scientific thinking levels
and reasoning levels of constructs of scientific thinking (p<.05). Specifically,
path analysis showed that disembeding and planning abilities directly had a
significant effect on subjects’ scientific thinking skills. Furthermore, Working
memory and memory ability indirectly had a significant effect on scientific
thinking. However, executing ability had no significant effect on scientific
thinking skills. Therefore, the present study provided an evident for supporting
the notion that the cognitive skills of the brain have a significant effect on the
development of scientific thinking skills.

Key Words: Scientific thinking skills, cognitive skills of the brain, working
memory, disembeding ability, memory ability, planning ability, executing ability
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.M &

Betmgold FHeH AlnEe Fad BAsely, Fad FX Fo Fueln
(Kuhn, et al, 1988). #}&3% Alnge FFoz thddt FHolre £A4 W25y ¥
gh olel SR AR 272 FoM = g4g g3 dAY F A (McCormark &
Yager, 1989). o]l #3H Almgel wee] 713 & FFE wAE Ho] g
olx] Fzolth(7gAl, 2000, Shayer & Adey, 1981).

2o AFE Bt FAAHoR FHatd Alny ddol dide AFAATH A
23 2 A Aagd UALL B FAEHY F, 1997, Stuss & Benson, 1986).
A=A 7% F A8 715D da JIvE AHAH An #Folu JAE W
25 2& AXNEE FA ¢ FLF WAYES RAFAY. 2y LFAR 7E
& ggsE AFAAEHL AY, AVxHE, AEH Aln, B aga kg A4
2 z2%/2% 53 2& 7)%o] o]F oA H(Fuster, 1989; Hudspeth & Pribram, 1990;
Kolb & Whishaw, 1996; Thacher, et al, 1987). 28y H]|& ¢]& AT E0] T3
25§ An FATH B Alnte 4#E Roln YAWAFEE, 1998 W F,
1997; Lawson, 1993), 212 A3t #daAQ-E 7HHsHA %3AH.

AAE AZE A2 BED AR oo g & W FHEE 2
= FANA Ha FHoldn & F Uk AAE ALAAE AAY FHFHon AT
8 ARag Aotk Lura 1973). 2y, diR &S M8 ATFdME IAH FA
g3 A2EEP & 53 SdA AF FEo] qF wFYFA ol &l ¥ F
A3 YATHASS 5, 1998), SEBFolY HEA Aln BFo) ol AAH
7128 1eldld &3 ALE Feotrv) YEo

Luria(1973)e] @Waw HE A7tz 7NEH 7% dHE daz do g5 7%
g g FaEe ZA Y EL o4 AHE FASE gl AR AAZRH
SUEE ARE 44319 HYgsn AZse 9y 28xn B A8 AfET F
A5t AZste vz FAF ok A HA HFAHAA F4 o] A 7HA 7E
gy 2% #ddstA sed 4 7% g9de 4 nid 98e Fad A
Aol Yojrte dof FHL Fo

A 17 99 oy gae 44 Aug oA Ao 2HH o] 7T @
M= AR E wol BMatm AA 49 AY HN A& A HAF, AFY F
A AN ZFgo] HEY A2E FASNA s A F& HAY £ 44 G
gl Zbsai A 2 V)% @dE AR £4, B4, A A F AA vlT @
= 2z 77 £472RE 9 AITEE LolEd olF &£ B 74 8282 ¥
Natn, oA ol& H4EH 7% TF2E E¥IE 71TE FEA Ud A 3 715e WE
o] MY BAl, 48 @Aolth FRE PolEd o)F FAHU}T AYde AL @A
olx] HAe ¥ Zwo B AA HAE oler L] 2HE W8
stch o] o4 g zAE @IFE Hol ¥R A 3 7T ©HeIH. o VT @



18 &4 Atne wgold 4 Ax 75y 4%

A9 FE 982 Y5 AYstn A APs= Aoy

gFAAE A8 AndH FEY FH %ol E FAHQA AFSe] MYy
I JARHKwon & Lawson, 2000), ZuWelME ¥ 78 st4a gy A7
H7l% 258 F4H22 o)Fa Utk FUAA o]Foja dAFe AFJEL Hu
TER AAGAESS @A BENFHEH, 19D, 44 715 2 oA 53 Fuax
AtnE el @A BHONEF, 2000; &3, 1998 5% ¥, 1997, Kwon & Lawson,
1998) Fo] o|FojA 1 g},

B AtnEs F¥ 7lFe] dE e ATFEL 4 &M oy 9z
B4E ameetA] Rk webd & dFoMNE LuriaZt 7R QX B4 39
o Zlxdtd Fr @438 T, PR MY 58 A AF v AY 59, Ay 5
Hat #HeH AtndEe] fAE duEgd B d79 FAHQ A7 BAE v
2o A, B3 AbnEe 9 849 Y5 HFd mas FHAA 7S] 2}o)st
V71?7 B4, F8H Alnge G v FHJAXNEL AW AR, T
AAZ1 5ol #8H Ande] g vAE F2E o

. o7 4y

1. 47 9%

FHe AA HAo WE H&H AnH Y PEE YolHy] Y5 @ 2
thd H8E did ez 3 g 81 F4 A9 F4L Yo dge
B odyd 38 29E ddeR Ak A4S gt 289, oAl 269 o & 54
He gAg oz 3t

2. 34 =7

Fro AR 715 € Luria(1973)9] 324 HAe 7|xdted, A A5 58 AR
AY 58, d2 A% 9, 4858, 49 $¥& 2480 4 FAE T g
248 943 Zo

D A5 843 5 (working memory): 3E ¥43E 287 YA FITE A}
43t FITE Pascual-Leoneo] F43 &z} ol&d] AR /gt WP
Hejo] AAURF £& 79 AFEE &3 E TPolth A By FAA 589
FE FE He At Aoz, HAY =49 $7 BEFE FAE d2sEy o
T AAEHo] a7dEY E AFddAME 574 A5 £33 3679 HA Bgog
48 AAAE ARt HR B FHE ZHAHsHUGY. AR FITe 2z
Cronbach’s a& .88°]t},
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2) R A9 %8(disembeding ability); HE Ae THE& HAE7 A& Ao
73 HFAETE AT (R oRAL, 1993). 9o AEAH HAe AR 7% T
o vz A, Folu EFE F43A AHEsn RHEE THE HWIUe HAET
olth, o] AAlE #F B & ZAHAE W, 1, w )7t FoIX I, 1 EAE A
ZAate g2 Fojx AIZE Yol Ay go] BHE £ UertE FAGY gEks o
2 7txe] AR FoA Fol 2 Rgoz ANFEE dolg MYse 5L A
7] 938 AA EF2 AHEE T dtH(Lezak, 1995). HAME & 3719 2&3 &4 o
E FE &L 7 EE Ut AP Ao AYF doje £E AHEEY. o]
A 279 AFEE 780t

3) AR AF F(memory ability); BE AF THL AFL 7 FHI AL
719g¢ WrtslEE T4 ¥ Rey £8 HAIE A€W o] 248 A, &F, 719 7]
S80 olUg AY, 72 g, £A HF A g g AAFH A HHE
& gst7] YEol &3 HAlolth o] FHALE Reyst 7idstd o™ Osterrieth7t x
FA T o] Aale AFEHY 7% H AL #FH] dv Rz JEWTHLezak, 1995).

4) AY %SH(planning ability); A8 8 &A37] Y3 TOL(Tower of London)
FAE AA FAE &% FAZ UFolokut BFo 2T F 7] wWEd 7jEHe
2 gYdo] W FAEEE BE HE AYely AY FHE FA8V] A4 HAlelg
(Kwon & Lawson, 2000; Shallice, 1981). TOL AAte %7] HEHEFE ZHAR 9
#H A" 2ge Aol ol27] H3 ol AT cHE MMMz HEEA
Agsiol . AY HE =37 ¥98 TOLE CAT(computer-assisted test)E
A zste] ALgE O

5) A48 %% (executing abiltiy); 48 8L FgHoln FHHoY 22 §
g AF3Hor dEE e THo|n 48 THL oH yFL ¥ AUAY AR
g IRE o¥A ¥ AUAE FASE THLE AFHY JiTH #HEHY U
(Lezak, 1995). A8 %¥& FA37] A% HARTFE o8 7HA7 devw o
Porteus(1959)7 7§ w2 7] AALE AHEEth A2 27 HAe & 88 %
2 FAH 9o, e wgol thE 6712 71Fe o AAHGG HY wHL
742 71FANA Hole woitk ZAHE FA €vh weA JF 2&F5E 4§
o] WolAh w2 7] HAle A EE 7500

6) 8 Alnd,; #5H AnHE FAE7] HEA Lawson(1995)8] #3+3 &
HAAF E7E AR B3E B 2l vdEd 28%, A A ®MAFEA 3
A 288 dele &Y U AEHY A 28, HE =7 1£Y, 2d=d 2
A =g g 18%, A7 o g vlEe=e 183, AY dACd g3 288z
TAH git) e Al HAle F 12802 FAH ded, 1¥HAAA 7H7L
A 283 9 e olf9) & BE EHLE FAHC Ao, 89, 10-129 ¥
ge Neyg Bgor FAF Utk B¢ FE HAY AHL olft FE Fol
A e, AEE BAS BE 1M, LHE FAE AS 0¥ & FAAY. wEpA,

B o o of



20 383 Ao dedA £ A7) 759 9

H3tH Alng HA el HAE 0o 1289 HHE 2 o HAle Ags
+ Cronbach a=85°tH(Lawson, 1995). £% ¥ #83H Alnd HAoAM 0~48¢
Y59 8L FY-ALA (empirico-inductive) BAR, 5~88L FEIT P& A
°l(transitional) ©AIZE, 9~124 & Y5¢ AL 71d-AF A (hypothetico-deductive)
gARZ FESFHG

. o7 23 9 =9

i)

r

#eA Atne 57HA] Y =] ¥5 Heo welM AR 843 AR A
BE AR, AY 598, 48 $¥HY F+E AHEUY 57129 FHAA J)eH
33 AtnE o] JUdAE AHER A AuYd JFL A ¥wAH A=
T8k ok

LU )

L ¥4 g 34 =¥ FHAANE 25

3ty Atngel 8/ a9 =Y 43 Hd walM 5712 F402]71%9) g
5 HTE A5REUNTable 1). T8 283 A4S0 8§ =& 713 44 32
duon, thge vz ¥ FA =2 uveEwd 2 9o AzEM, 2=
g, doed, 4y dAsEe] FAHRA £ Ao o gL Rew e

HlEl=es HEx F 3290 04, 283 BEF & w2 o] 1990t vl =
oA 28 & A& TFAo] 0H-E H& T vl AR A AR MY A
FAvlEA & HATE 92 A2 YEIRd(p<on). asu, AR 43 AY 59,
A8 YL =g E 42 F A A Fvd Aol AUAHp>.05).

HAEA =gdAMe 238E& %2 Ao 018 22 4o vl 5712 1A #A
oA FejudtA A JYEIRT AE A =goME 28-S 2& o) 08 1H
€ e Ao v HrMY FHAAM Foug Afe)g RAY 2T =M 13
€ 42 Ao 0L L2 A vla] FREAFE AR NY AY sHNM §9
A € FFE AU AT =yAME AR AYsHAgA Fond
Aol HAT 7HH AFAME AR A48, AR AY, A8 SEAM Kgndd x
ol Bt zEu, ey vd=gdMe HE H5d A 5712 3z
HHAM Feon g zpolE HolA gt

2 d79 olgd Ade A8 dFEHEF 5, 1999, W F, 1997, Lawson,
1993)8] @+ dAFn o F, v} &E =} Zo] £ due e =
HoME w2 HAFE dAAY, ¥ARY =83 AlLE 875 FHdME B
A48 QAT 53], 49 AdAg Fol BHEFH AnE 8F3E EFME g
L2 gl FAE st e AR Ve
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Table 1. Mean scores on tests of cognitive skills of the brain by constructs of

scientific thinking ( )SE
Cognitive skills
Thinking Skills Working | Disembeding | Memory | Planning | Executing

Memory Ability Avilty | Ability Abiltiy

) 219 a 518 a 310 175 13.1

0n=32) | "1y 28) (9) (7) (5)

. _ 247 58.0 32,0 19.0 147
Proportional 1| 1(n=3) (8) 26) 2.1) (15) (7)
) 270 a 678 a 327 193 135

2=19) | “(37) 47) (7) (6) (7)
_ 212 a 509 a 30.2 a 180 a 132 a

0n=30| (i) (29) (9) (7) (5)

Control of o | 223 67.0 328 147 107
Variable (2.4) {5.6) (1.7) (1.0) (2.5)
_ 263 a 66.5 a 337 a 193 a 141 a

2n=20 | ") 45) (6) (7) (6)

- 22.1 556 a 314 17.5 13.5

0n=33) | (1) 28) (8) (6) (5)

interpreting - 243 574 b 314 19.2 12.6
Data =17 '9) (53) (1.1) (9 (8)
ooy | 287 785 ab 348 205 15.0

(5) 69) (8) (13) (8)

) 214 57.3 280 177 139

oropabilit 0n=12) | (57 (78) (18) (1.1) (5)
ObBBISIe ey | 237 58.0 325 184 13.2
(7) (2.5) (6) (5) (5)

_ 26 a 531 a 313 176 a 13.4

Combinatona 0n=39) | "(g) 0.4 (8) (6) (5)
ombinatoria 1) | 55 a 701 a 326 199 a 13.1
n= (8) (5.6) (9) (7) (8)

_ 23 a 552 317 178 a 131

tional Oln=42) | "(g) 26) (8) (6) (5)
Correlational ™ etz | 23a 669 317 198 a 14.1
- (.9) (6.3) {1.1) (.7) (.8)

s | 2B 56.9 317 182 133

ol 1 (8) 26) (7) (5) (4)
Proportiona o | 243 69.0 315 19.3 14.0
n= (1.8) (12.4) 2.2) (17) 2.0)
) 28 a 56.2 314 a 182 132 a

Hypotnesis= | 070 | (8) 25) () (5) (4)
testing 1(n=4) 278 a 78.3 348 a 18.8 14.8 a

= (9) ©3) (8) (1.1) (5)

$9, a3 Atngel FEo e FHAAZE Alold FAHA A7t AE
A& AW EYHTable 2). AR @43 ¥ PuAdee Hxy] $89 G4 3
H-Agdd £z Aol wig FAHZ FouEA e YFE dRH, -
AdA £zo 4o AL AY-ALH FE% Fx7] FA v FREAS T
e Ao® vewt AY vdL =719 7}

Py A Ay FHo] FAHLE



22 A%H A3e A £ X 759 9%

4-d493
2 A HH(p<.05).

FE o] ZE-ALH FE Y4 vl FAHo e HysE

Table 2. Mean scores of tests of cognitive skills of the brain across scientific

thinking level ( ) SE
Empirico- " Hypothetico-
inductive Transitional decuctive F value
Working 218 a-b 259 a-c 263 b-c 413
Memory (.9 (8 (3) )
Disdembeding 523 a-b 66.2 a~c 82.0 b-c 6.8+
Ability (2.5) (5.3) (8.3) ’
Memory 308 329 353 50
Ability (8 (.8) (7) '
Planning 17.4 a-b 19.7 a 217 b 437
Ability (.6) (7) (.9) )
Excuting 13.2 134 15.0 53
Abiltiy (.5 (.8) (1.2) )

* The different letters are significantly different at p=.05 according to Scheffe test.

AR 8438 AY $H9 AA Ao A Alm £ W EA O zo
AHAHFA 5, 2000, en,
2000; &<, 2000; A%, 1998, Kwon & Lawson, 2000). ©]&8i8 QA3 dxn:= Ay

€ Hole A& HY d7ve U AHE Holm

g4 AY wHol 15 Al EEFo BAE AR
Fog Aa¥dg.

= o

AR A =

AAEF A BHE 7%l
gol A& Alm FEo web xfolE HolA] @

© A AR AY TYHE FH7 A AA 277 dSE A2 N5 e 2HE)

WEC)AY HFEAe] 2

A2 BT oh =, 1993),
4% 53¢ 343%7) A Porteus®] M2 R7) PAFE HobH AnyY &9 o

Soll webd dad FEgE 2olx ¥Uurh(Table 1). ol&
At Aol BF HfEAY & Qe

2. FYH A2y 4FE A=

HEE7 gl E8oA7] HE

A= 4

THY AY 58 A A% HA EFo)y] gRroz

T Y o)He dHol
22 Atudd.

}etd A 89 =g gr B4 u NY, AR Y43 AY s

T8 BAE

VA HAL ZE 843

T, AR A= sHo|H

A3 HE}HTable 3). vl =8t FAAHCR folns JBg Holk:
M A4 ="e AR 84
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g, AR AY, F2 AF T FAv FBBAY sled, AudHLE FR B
stel A8 T4 Fov ¥ FEE EA

BE= El AR A 5, 2% wgo 4 wde 4R @43, FE A4,
AY TG KRS Fue 2otk 43 ’Sﬂl AR gz FAv g dag B
AR, vz Foue FHE Hole AA715L e A2 HEbgH

Table 3. Correlation coefficient among study variables

Working  |Disdembeding] Memory Planning | Excuting
Memory Ability Ability Ability Abiltiy
Proportional | 26+ 41 18 25 07
Control of
ontrot @ 45+ 40- 36 A7 13
Variable
int ti
rierpreting 27+ 25 13 20- 00
of Data
Probabilistic 18 .01 32 .08 -.10
Combinatorial .28+ A1+ A3 30~ -.05
Correlational 31+ 26+ .00 25 14
Proportional 1 .05 A7 -01 .08 .06
Hypothesis—
ypotnesis 25 31 19 04 14
testing
* p<.05.

Ay A8 FEe vd=dE v ES F8F Alnge 571A 39 =29 79
ojs ABe Bgow HE AdY 5L 409 Y = Folvd 4aE B
FeAA 587 AY 9L #4729 Y = Fovd 4o EAo 18
U, A8 593 forud 48 Hole #HEH AnFY Y 24 fle AL
23257423

Ay BA3 83 vl = Fon FTFE Holn e A& Y A7
g5 1998)st 2L AAE Bolm itk 1 olgo] H#EH AtuFHe Y a9 A
A BAZ Foug 4P BAE Hol Ue A& HA AlnY R A HAHo] A
=gagge Jisd Ze #BHo) W HELR AlRdET. F, %ﬂ-‘?‘*ﬁ Ao 2§

= o2ad £V 95 AAY HHe a7E BY ZHEA gF FTAE
223t} (Thierry et al, 1984).

3, Bty Ange a9 82 F v =g ARAA ¥EAHY FBE HolX



24 A% Alme g FH A V5 9%

gt R v =29 §5 FF0t e 27 ez ARED o HdE =g I
Ae S FatH FHoA vla =2 o8t FAE siAstodo dvh AP
€9 dREo]l B A3} FPoAM =g ALEER REy] gE o] A
€ AT FAo] vhf HUHTable 1 F=). vl =9 vpa7bx a2 Yre) gy
of FAE HET 4 dAAME dA FAF dHo] AR wekM oo g F
AL AF7F FHH LR o] Fofx A 7 fget

BaH Aol 39 80 FdFE FAE 2AL HAEHE FHA AHugt
THTable 4). BE 43 THL WAJAFA, 2=, doegd 4Fg v F
A7z vest R dde veed, ¥A 54, 49 dAd 9% 0y
o, AR AL FE=d %L vid AY FHE AN, 2P=UE 99
st Fxe dAH 7jeeE ekt &, vEH =g§ ddste dA Hwde gl
ct.

Table 4. Multiple regression analysis for constructs of scientific thinking skills

Reasoning predictor .
Skills Variables R R B SE B B
Proportional | Disdembeding Ability 41 A7 02 .01 37
Control of Working Memory 45 20 06 02 31
Variable Disdembeding Ability 53 28 01 .01 28
Interpreting of Planning Ability 29 | 08| 05 | 03 | 27

Data
Probabilistic Memory Ability 32 10 .03 01 37
Combinatorial Working Memory 41 A7 01 00 .39
moinator

ombinatona Planning Ability 49 | 24 | 04 | 02 | 28
Correlational Working Memory 31 10 .03 01 33
Hypothesis—-testing Disdembeding Ability 3 10 .00 0 27

A5 7% g¥d UA AA F Luria?t AAE A 1240 fFste PR
g% 3709 39 848 dAddtn Jdow, 2dAld HBIHE AR A9} FR
A% TR 37kA e FEA Aln#He 3t 84F AAdsHAd mkAY DA AP
e AY THL AR 2= 2709 9 8428 AT 2 39
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A siFste 48 $HL A%A Ande 3¢ 8428 dAdds WALz FEd
A ko

Table 5. Multiple regression analysis for scientific thinking skills

predictor 2 Increasement
Variables R R of R? B SE B B
Disdembeding Ability 46 21 21 01 00 37
Planning Ability 57 32 1 .05 .02 30

Table 5= #33 Alng9 37tA &, 4d-Ad, A7), 7Md-d94 dAE
ddste tFEF EML i A4vudd o 29 H83 Ange £Fd 9%e
nxE FHUX75L AL AdH AY vHo2 vebwc

ol A7 At FHIAH Aud AYFHE e AFH L2 oY
o] 9t Aoz ¥E Kwon & Lawson(2000)8] @7 Aot dAgc £ =343
AnEel wgd AFHQAEH] IS v Ad=(F L3 F, 1998 A3 F, 2000)
o] d7¢ e AAE vt £ AFY g AAge AFEAEH 1T Aln
o A9 248 g2@ctE A8 A7 (Thierry et al, 1984)8 A3 Fo}

ety AtmFe] S PAE AFAAGHY 7iFol ol F2E FaA FHE
A Ano] 93& nlxe AE Fig 16 YENA Fig 19 5w #3833 Alng
o} o] AHH) g vAe AR AY THH HA U 2 Ao HR
gAstel AR AR BAHA L AL Ue Rz JeHyd =9 PR F
At AR ARe #HEH Alnyg £FF J@@A EAA. F2 2N AH
Ay 5L F8y Any FFo - BHAHY IS XA FERY oy A
FHAE gle Ao E YERT
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36

Working “‘\
Memory | 2z, |Disembedng) 3 | Memory Pianning
Aoty Ability Ability
28 30

37
Y

Scientific
35 Thinking

Fig 1. Path analysis of cognitive skills of the brain on the development of
scientific thinking

Luria7t AA# 3248 AAH HAe) 71xe AR Ne) HAol GaAN ey
AnFe wgo] oA 4% nNE AE A¥ugdch 2 AW Fu B AR
He, HuAg, AY 58, Yol dds EHA FHol ey Aude @
Yol g mAE o) opye wrh Be Hyo EAUE ¢ F Yok

v. 8 &

HRR KM F8 FHA F U AEA AnyE Azte] 1F AlmBH)
A FLF A4S B3I Ue AFHAEHA 4L #do] vy BadHm g
(Fuster, 1989; Kolb & Whishaw, 1996, Kwon & Lawson, 2000; Luria, 1973). 1&
W, 783 Alnge g Q1A FHAHo] YA FHEaE Ao it AFI}E o] F
A A okt welx & AT e Luria®] 7HA 7128t 5712 9] AR A o] et
At ojgA FAE vA=AE FHEUT

& A7 A AR 43, AE A€, HE Y AYe] A¥H Anye 5
=2 5 Ay oM FAAHL FYue Aolg HAT EI}, #HEH Az
Fgdd weA AR G438, AE A9, AY FEHNA {Foud HolE BT ¢4,
HeA Alngs 2 g4, ARAY, A A A FEHA {Fovd 4@ 34
7b AR ew, A Aol feH AlnFHd FUE FI1 JYE A2 JEET 91X
HARo] e AludHe FIAE vl HEE HE BAHE 5H-AR MY vd-
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AR AR e8— ¥} Ay, dASY-H8H Ange Fa7 Uk ol
AT A3l 7|23 e 2L FES AW

AA, F&dH Alade AFEY Z1sd G} A de Ao debwc B
A7 A AFAAEHY JIed B 248, AE Y, A A, AgsEH
e AnE Folvjg Ad #A AN B2, AFAATZ ] 21Fol #eH
At e st 849k REH AlaHe BEE ddstes ¥Wder HEEAAT

A, 33 AlnHe ¥g FAo] By E}F AL FHA oFofzve A
olty, #&H AnH FEE Fr VFALEH VTS AR €438 AR MY,
AR A, AY TH AYHA F27) ol Bop B H2E K

AR, & 7ol AR 57t A HAe] A& And g Aol 30%A
o tge] A% THe ARY AuygE dHstA] R

B g7E5E gy Atngel e fAd i sl e o]&8H aeln 7
A T8 FY T4l oJFoiAck ¥ 5PAR AMAFE Ay FEHL HH AL
Y FEdA £ 9HAH AV e A2 wEAY. 223 Lurad ZH @A
€ 2o AEsstd EFE AXAH Ao i F71HA A7 ol FolAA st

N e

ser Almol Hetase 8% 2Hol Hn Anh waA 2 ArdMdE 3
&% Amel e Luriad $H17 7150l oW Qe FEAg AHugiy. o
g Yot Fum 28hd B4 56E(RE A 289, oSl 267)% WAOR AN BA
& Ay MY, AR A% AY 59 A9 5Pe 2HHQUG 2 A7 A oy
Andel #9 =de £7o) mad Ax BPe Y5 4o FAYLE folud
Aozt QYUTh E@ BebH Almel £zol webd Fu WA AR MY AY
S0 $AMOE FYulg Holst YTk HeH Andd Ax FHH 90
4og ugon, Au BASh A MY Fn A, AY S ety Auzke
A Mok, Ay A AY FHE By Ange B FHUHA o
g2 2gom, Yu HdY S, AY UL BH Anzye wdd HPH 4
g #4u. B A79 23 By Ande wen HEAAYY s AP
#do] glon], Bety Alnde wuo 2w U4 BHE Fo olFogn @
S ok B Aol slzste moh AR Ax B ety Anze DA
W 2711Q AT} o] RN Fheh

Key Word: 333 Atnd, FHUAX75, A2 43 4, 2 49 54, A
B A% 59, AY 54, 48 59
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FxEd

F575(1991). 79 Y% 3o wE ng HFo] Aoy L At HIHL
of vlae g Mgy gy st =]

HGA(2000). B3 Alng dge Adund F2 2y gy 42 dFadd
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