24 Ago4 ARE A9 452 A
stg s A w3 B4

A 4 T (QANEIA%R)
A Y F(FFRARYR)
25 4o £49 2 BE F /% Bol AFUR A& R 39 e vz )

S(skills)o] 2dolth, 7l5old fE7t FAJU/ME & £ AA Fow dHE THe
24 ol 715 A, dAEERYH Yoxn g Mdd 9 olsle) Enivt H7I
goh, 25 F3o] goze Tqgn Y AP £ AN HEEE ¥

RAg 2xg Fohd £33 7% dH52 58 dAdM FoF T FEo] €9
stk
AR 7159 & FPoEMN £8F 7% Y5 da =9snx ddd HI9 Fga
o] g FHRSAA T A& x]»-m f¥E By nFL Bag B

249 F8L dAEZ olEdd AFHD e, Hieberts} Lefevre(1986)c 71'd 3
2] 2} (conceptual knowledge)3t A3 J‘)’il(procedural knowledge)®] ¥ ¥FE Wi
At

Hieberts} Lefevre(1986)& N'dA A4 #AZ T2 AHozA 714 €98 5
g N3 Adxn Aoz, MdA x4 @FAEe] & dAH Ue A F
(network) 2. 24 AZtatitt. ulFd7EAlE Anderson(1976)2 2.2] ACTol&EdA ‘AR
< ot& Zl(knowing that)’' & AHAH A2 (declarative knowledge)elzt 33X ol2jg
Aol AT Fo2A BAE 23 Y= Adelzdn wazm Utk Hiebertst
Lefevre, Anderson®l #3te olglgt /Mdd £& HAH XA A& 4¥E o od
ARzt AdA o] He AL X4 27427 2o 7HAn Je HEEF a2 R
o] TAE AHY oojr}

MEA A2 Aelges G A YL '“cl"%i% ol Z(knowing how)' &2 A
7153 #A A Hiebert® Lefevre2 AxlA 248 ¥ 24(form), &, ¥ 84
A Aol B F3 3E AAC dg A4 dndF J3 G diF A £ »
ToE o|FolA oz AZHdT. ol HXH x4 A Ao xyo] gowd
F471 dojdtd= MM Anderson(1976)& Z7-3 9] (condition-action)?] o2 o] F
ol gl&e A& A A(production systems) H2A]-& AF&39 o]2)d F89 AL FH
Ligs

B
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olgig MEdA XA HAA Aoz FAHE F A ¥ Xe] FAE HA
&N & QA UA ¥ W B FAN BAH F Uk, €dF 5O, £49 e
o AN, AL TN wlE Ad PFAAH AxE Fu oM AFE T

& Bgo By AYs 24 AMEY w2 dxld dBATIA Z3hE Aol Ue
g, o]RAL NAg Y5 FA9} tpE A A4 HMol(transfer)9t A8 B
& (generativity)e] #&3% d¥ Al x4 Edi(knowledge base)E& wWEol WA o}
(LeFevre, 1986). ©l2 Q3dlq, FPEL £32 FTHY 45 22/L o F8LS TF
g LFE WA Ho oA B di@ o, F, Jix MdEtge e A4dd
g 28 7143 Az Aae Az A7) WE J1Ade AeR AT AFEL
2 nstn ltH(Carpenter, Cobit, Kepner, Lindquist, & Reys, 1981).

N21g A9 948 A3 olsiEy] AT oW HA FPAA, 53] 3 3P
& AR 7% (cognitive skills)& & ¥ForilH HAAH 4], F, 7]%o] @A ¢
QIeAE 4 & .t ok
Anderson(1982)2 ACT A A 7@E 71559 A 2AE 4Msa At 2 AL
AAA SA(declarative stage)2A o] @AM At YT A Tyt ARE
oz, 1 ARe BHEY A2 7 £9 HARE A&, 715E FP37] A

82 (facts) 5 AF 71Y9(working memory)ol BEEgo 2N 2 75E& F3P37]
#1412 A x}(interpretive procedures)Z AR 4 UA Aot o] ®W FEAIE o )
S8 M, 279 HREL HEo] AFste AdolA XA (verbal mediation)©]
AF Bgdd, % 9 dAA 24 B3 (knowledge compilation) QAHNAE dF5E
S8, AAA X4o] the HAAANS AXNA %3 2] JHHeZ HEd F e
oy, AdA x4e] A& Yz HAAHo=Z JEFHE DAl A HAR ARH @
Al(procedural stage)oliAl Ad#d 4L 2o ¢ HHsA HEE & AESF ¢S o =
& (tuning)d o}, AH o2 75g 3t AAY $E7 B

Andersond] ©]¥ Qx| 7% ¢ GAE AHRY, HAH A gFAM 22 A
THE AEst &7 IR Qe BY A4S QESEF X Z¥90d g5 A=
o] AP =" Foln 7|AAQA &rlel o3 o] dold FHrel S-S ¢ F Uth
et 3 7158 AnFoez #4dlr] M e SEAVE B2)71] S g Wed @
W #4o) glojot 39 o] XAg FAHANY = Qe HAHY FBIL Fojxol 3t}
oz, 8427 E0ler AEE HAS RS F3ohd, fud A 2o} o}
s HAAF A5 dojubx] &8 HoltHGagne, 1985). kst olgdt AR X
do] Aol Fof), sFate ol S AMESIY AV 71d-g g8EA H ol 9
AAQ A7) Nde gL a7t AF 719 WA g T o) Az 5¥F A

£

=]

—t

of 1o M n
lo rot 1o de

do
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2 WA (retrievial cues)ol 98 F$-57] @ 2R EALS ARE AL 4
A HA9 52 Sasty] Holch mwEtA, AR X4 S 7] SANN daA
So] gulE EAL & £ AT VAE AASE AL ¢ F2Y doltH(Jeon, 1988).
gata, B A7 "abA x)2A9 &4 o] o}EES A AL ARHOE FA
HAZ 4 Qs AAY w9 AT 2 2o B " X229 53} %3 (retention)
o $8% S WYL ZAlH B do 2 2L T3, 083 2 AT EAE A
73?‘5}9&5}
L ARE x4 g 7] gACA, AR g gFA7E THOIE B,
KH—’}‘-’-‘# ah A W) e el AETR? ‘
1-1. Axd X4e $hdd oz Y5 o550l 3 WL F2 ojd ¥y
7}?
2. AAH 4L YSAFE $Pr)etad whg, dsd Py, 23 e wE &
v*‘ A BolE AR A9 Y5 zte]lg HolRAET?
CARA 2 A9 A (retention) A A AT(71EH Wy A, dEH w9,
‘%_Hi’—ﬂ Wy Akl E 2ol ARSI

A7 Py R WA

aT Ay

EA3E AVE B9 Ao 2432 A& H TR 43d 67) & A A 248
B F Ay 22 HAE $8 AL 1029 ¥4 ddoz s AAHAUT. 4dF A
9 WAL oA AR olFE &3 A: FIFH AY AA PHL 9 dsEA
718t A A AH@E7E), dEH B AA JAE07), 2AH Wy AA JAEEP)LR
sttt

H 2R82E A¢ 229 e 9x vo 9282 dE Fn2A 43hd S
s Bl AL FA AEo|R AHRVAL FF £l Rl
Ax =7

2 dpdde kA AA EF7F AR (1) A8 A AAE (2) HAH A
g5 AN 3) dAA A4 51 HAL

(1) A8 A4 AAAHE a7 o A8 e ZE okFES HAAsy] A%
2xor AAN3AY. A AFAE(Bymes & Wasik, 1991, LeFevre, 1987 Hiebert
& LeFevre, 1986)°] A}&3 23 XNA EAE AH&3tH 7H“’751 ANE EE TF 9 &
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3 9] 7sg B EF 3 EY 5
A8 AAe A ZE oMFE
< AF Yoz Ausch
2) éx}&i A IS HAAE Ay JAF e ofFEo]l B AFdAM AAG HA

of mal 84 A AA x42 YS5PREA ForErl AT FAoE HAE

. "AxA x4 Y59 T sx JF & FE4 AGY Fo & @FANE A

Aol A Ao &xuc SAMtin B3, i Ag9] £2& HAH A4 5

A2 A @t "AAA 22 Y5 B EFS FdEAd AANd BIY #AE

F8oly 7 A M= zﬂ*]slai‘a S E AAER] YR EATE AAEHAeH A

23 A% 2. 28 $E 62 AH MY g o) AMEH T HEEE

% 28 4 M ANFHH <2 4 FED).

(3) A A oA AAE 24 A4 AR dgd did 49 AA 99 F obF
Eo] &3 AAH AL HxEn YeANE FAH7] Ad 8 AFAd s 7t
stk

st W8 24 £33 2 5, 249 wWAE A4H A g5 PAg Fds,
ther EAol 29wz tE 3 HAloloh

F 12 8308 A
A

AT A ol AlA BHE Y5 oHEED

AA =T

2 ATgME 2eHoR AF ZAE 24 A& A AYE AAG A 7t
2) 8&x) - AZA Y FE5A 1), 2),3) - & T k5 E0) 222 FFFEF 4
TH KRS IDRE D>EE D> FR).

ARH A4 g4A 1) Zze Ay A X A, dFEH AA A, ¢
AR (A Aol SEA 6 AN dA e FFO)shA AA Fde AAG 5 AL
o AFBE F7) A 2Pel ANSZ, dFH AX PG obFol AJY AP Y E
A 4 UAEES B T2 422 AASI, 2AY Joe ofFA Myt AAHA
orstthel mal 27 wAciAde B4 A iy AAH AYe P59 HojE o}
By i AR A

o] &5 1)o] 4 YR L 43hd olFEo] Ajo] sFHord ¢ ALt BF 6
Mo g — olEE 4o nAl oRE 4o My xAdsy N BF, BF X A
&£ HE o Addy AJAdSF + BF — o2 FAH o, A AY <o ZHHd
AAE 4 WEge AN ¢ We& g 8 1 udd £, sFdgor & EA44
A" E5E 25 FYs&i

ol So] Mg AxH X4L Hato TFe xv| dAAME oA I A

!



g golry] iHA e AASA gk F, A=W AFAA AUT

AN A &&5A 2), 3L FFA DI YT W, EAZ ANE £5TE
gt 2 el A PPdE FAHAAL ARH Y FEA 2), 30 FeA
D3 e de o4 Ug AA F opA" o] A A sige] AAdTE At
o] AL o}EEo] & UL sty 222 FENE BHE F UAEF 7] A
o

A Ao okEEel 7 stgA 1), 2), )& T E5 Addel di@ AAH N4E
shpste Ftel A A¥e @A obFEol Fo HEAC AWdY F A=RF H=
Aolx, ot5 o] FFA Y HFL B oA & e 4G & JAES MRsFE
Aoz AT

Ay A

1) AA AAl

AAL ANE ZZHe] ool £alAde A GFAA FY BLALS BEStO] BEP
A7 A ozt S dA N wE AAHAA

D M3 x4 ZHAb 19949 1149 5% 43 A] 4083 LA

@ A" x4 45 7AAk 1994 119 109 $HAF 408 AA

@ AxA A A HAk 19943 119 199 432 A] 40€3F 24

2) 49 AA #H

staAel 9% Ay e g3 2ol VYHUH.

- AR A A 1) 19949 11¥9 7Y BHF 4087 AAEH R o ok 9
Ego] flo] 2 Ak X Estl AQHEEZ FIEE FAR, LA AA D of
FEAAEL FoR EAd aEel HIste WHE Forny] A Aol AARF ¥
HE AA s

- AAA A g 2): 19949 119 89 WHF 40¥T ARH A4 FgA DS
SEd W 2ol ¥F3EF A

- AR A ggA 3): 19949 119 9 HAF 4083 AAA A gFA 2%
TUY T o E JAYHAUG.

o

Aze) 43 2 Y

AAH 24 w2 D) 2 heel dg APe uke wHee 2 W gaA
£ 13, £9 W8t 0oz Ausd AFEA 18 Adsy) A AmD Askh
AT Al 10 @ £M wge A AY A3 Ao AR A w42 1) A
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N o}5EY M4 dY 24 E4(One-Way ANOVA)E AAIGAT

SAAd A G A A4 DAM 2 g§ g 2 PP s de
oy, dsd W Wy, TRge Eisd #THE ohErd WEE(%)E FH
T 24 1-1% #Z37] A% A8E sdkch

AH N Y5 PAAS) AR wge "dAH A & D} FIAA S
AF EA 25 siFs7] 1AM o AAH Ay Y ApA 7 P2 opEEe] 3
B3 J2 dd 24 248 AASsAH.

A A B P AE 9Ee ARA Y 85 ZAAe) AP} T
Atk AT £4 3¢ APy AHA o] AR A FAx) HAAM G b obe
E°) 5% J5Z 49 B4 ML Ak

Tk AL A A FEF dFen AR £Ae g AL ARe E
A7A7t s AT

g3t 2H

L AT 241 - A%d A g8 271 @A, A4H A4¢ G5AE P
18 S, dad B, 2RE PR E Aelsk ATk

CE 1> B4 AN AAH A GEA DA 24 FDe) o}BEo) ASY WS E
2 44 Weds Ads ¥ Aot o oM 2 & b uist gol 1 GME
AAgs dwol e ywd s dA & el wa 5586%2 22 3167%,
2048%9 ZHE 2Q G2 F A N ¥ AFET 45 Ao e} AT

% 2oz B4 WSS 94, W4 FAD, FAQ, dEA0, dxA@2 Er8

7 Augd) EAMOE £o8 AT HoLAE Uohuy| A 4 FY WE YA

o 4 A WF A5 I AlS BAR: AM TP FF Y5 A5 A

g 2asdn. WA 2 ERN Y5T Y5 F& WS 32 ABS AAHfactor)
[=]

A =3 L
2 e 949 B4 242 AAstgen, 34 Ade <FE 2> UEhdn.

glid
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<E 1> B4 A AxE A4 gEA Do & HeE A} 8ok

3 <) 718t w37 | WA 3y (30) Ay w4y (35
g e 2 obF % | %2 otF % | %2 obF %
4 34 91.89 13 43.33 15 42.86
[(REF)+RETF)]
24 : 32 86.49 17 56.67 15 42.86
[(REF)-(REF)]
w4Q1) 17 45.95 2 6.67 13 37.14
[(RFF) X (AE7)]
+42) 27 7297 8 26.67 9 25.75
[(REF) X (AL )] '
B0 9 2432 10 33.33 6 17.14
[(REF)+ (=D F)]
UxAA2) "5 1331 7 2333 6 17.14
(R F) + (A E5)] '
Ha 3.3514 55.86 | 1.9000 31.67 1.8286 30.48

<E 2> B4 A9 datd A4 A Do AA g W89
gt ATbo] i AP 24 B (One-Way ANOVA)IE.

st W-g gy df SS MS FH) #+9 #3&
14 a3t 2 5.6189 2.8094 14.8776  0.0000
' e 99 18.6949 .1888
kK Azt 2 3.5807 1.7904 8.7475 0.0003"
Al 99 202624 0.2047
F40) A3t 2 2.7335 1.3667 7.0373 0.0014"
Al 99 192273 0.1942
T2 a3t 2 5.1699 2.5850 12.8925 0.0000
gy 99 19.8497 0.2005
A1) ezt 2 0.4236 0.2118 1.1367 0.3250
Add 99 18.4489 0.1864
U A(2) Hazt 2 0.1611 0.0806 0.5439 0.5822
Adu 99 14.6624 0.1481

xx p < 0.005 #**x p < o.00l.

<E 2>% VY, olEE B4 4% W4, (BF) X (HdF) sxel ol A
aztel 247 £ $F 000104, (Ad4) x(-cﬂon NS Fo £F 000594
FARNZ §o% AolE YHn Jow, (B4) + (AAF), (AAF) + (¥F) %
Fol loldE QWA £ FF 00594 FAF A} AeE ¢ 4 A KA
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Aolg vhehd By ULWE oW o] foE AE VEE X EASY) JHA 2
AT ME Scheffe-H A& Botel YR, <E 3>ol 2 AFHE LHATh

<E 3>& AW, AAH A4 BE2 DY 4§ UE F, LE 25 4D o
A, (22 x (Fds) Badl ol §9 £ 00594 D Goh MY A, P Gt A
@ D7t f90% AolE Holm Nom AW ASt Y Dt FUAW YUo2 FHn 9
9. &, g4d Yo BAE Ve HUt okFA BAE BA YL AV Al F
Bolx R WH, sEA e e F YU} AN Fo% HFolF nolm gl
o may B4 AL AAA A6 A Az %& A, o A H& gl
dal folaA Be FHE 2L Avo] A F& AAE Pe IVYS S+ 9
.

T, (A4 x (B9 gadE #9 £ 00594 A Gt A, DSt AT #el
s/ an e D GE Aozt A vEhth @A d4H BAE AL
wol slakd Wy YU wAY By AL Az dedA FesA %e FAE 4
BT, Zlekd By Aes ded 9 A9 s §98 zelst Atk

<E 3> B4 AR AH A4 s5A D) Gy AFIA KB HFolE
Uehd 84 W8 Schefie- @A e) Ak Al Z3 W 33.7337).

shey Q-SAZF| oA 4y Ad | dsd by A | 71k 3y A
e e (D) (A) (&)
ol Al D(0.4286)

A(0.4333) 0.06

G(0.9189) 6.55 6.49°
- A D(0.4286)

A(0.5667) 1.77

G(0.8649) 5.60" 383
FAM| DO.3714)

A(0.0667) 401"

G(0.4595) 1.16 518"
4@ D©.2571)

A(0.2667) 0.12

G(0.4595) 6.13" 6.01"

* p < 0.05 {ges = 3.51).

25 AS AAY A4 gEA DY QA g W B ARE Bz A Ju
o solg U B4 £4E AN 2 AR <F 4> Y Q& ute o], A A
29 Az By BFE §9 £F 000104 F% Aol7t AL T+ Yk,
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<E 4> AAH A4 A D sty Ae] 4d B EHE

Ehkad df SS MS Fuj o 85
Azt 2 52.4157 26.2079 11.3746 0.0000
ik at) 9 228.1039 2.3041
A 101 280.5196

*x* p < 0.001

T A e AAA xNe] A g Lol AP Hx ol dol ouF
@o] 9 #9stA & ZFE JdeieAe ARF A g DY A gis)
Scheffé-H33-& AAISA Lotrgton o HAzde <FE 5> gtk

<E 550 el dFHog &g GAME AALE AdH olFA GHE AA A
X 2R g Uy JDTY Az GF AAE F99 FE 00594 o)t A
718t gjes Hzo dfd 4T Fde] b F Jary 9% Folrl Yo
YERE Atk mebAd, AA st gl diF A% g% Ad: J)8A whyel e %
Ferd o #9344 5 ¢ F Atk

<E 5> ¥4 AL AxH 4 s 1o AN g5 UL AT dS
A3}e) Scheffe 2% A3p(A) AY Ao =3} BHF; 33.7337).

\‘lﬂ Tad Ty A9 | a8 3 A | 99 5 49
AR ) ©) @) @

D (1.8286)
A (1.9000) 027
G (3.3514) 5.83" 5.55"

* p < 0.05 (qes = 3.51)

4E FH B W, A LAY AL AAA A4 G5 x7) wANA A
o2 o & AFE Y Y2 w2 /nHd GNE AALe sl Y Pu
R B3, oJRE B4 WM W4, AA5G 5o FANA OE 5 e ug
7l B AR dERes &+ A

P
T

o

2. AFEA 1-1 - BAY N4 2@ Yo ASH 45T W Uy
2 olw Pyt
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<E 6> AaH A4 dHA Do tisf @A W FJdo] LS A2 WY BAE

= Uy 71813 iy 2 uby 2 kg
& U4 2 ol Eaib ] 02 oy

oA 3 2 32 13 0
- 5 1 29 14 1
FAD 0 0 35 13 0
JFAQ 1 1 34 8 0
e A1) 2 0 32 6 1
Ve AlQ) 2 0 31 6 2
A 13 4 193 60 4

% 6.19 1.90 91.90 28.57 1.90

LAH A o}FEY AR A & Do g e YU JeE HS wy,

3 H2 Wger BFs B A, <¥ 6>0 UEd usl o] A 4 g o
A 7188 PHez How olFe & 13WOR A9 619%, BEH YL AP
o}go} 4 193802 Mo} 019%, WSS HolX ¥ o}EL MA 4PoT M9
19%2 vebtth, o]F AL M2 2ol o}FL sdH HZ WEe HE keS|
A 4 (AAY 19%), A HT PHS AP o}F SN 60 (AAS] 2857%)02 o
#3 PIYPe AP o}FE0] YEHOE BJLSS T 4 AQ}

'~

297 €42 - AAH A4E SN PO By, o 3y, 24 9
el aret 53 AT Ao AN Y Y59 Aolg Ho|AerP

<E > AR A A3 E g EEE s%dta 4zt g WEEs HAF
I gl

<E 7> 4 At A A4 g5 HA ARE

A 2 7134 ¥ (37) a3 33 (30) w7 Wy (35)
s Wg R obF % | 52 okF % R otF %
g A 14 3784 27 90.00 19 5429
2 4 16 4324 24 80.00 16 40.68
A1) 18 48.65 18 60.00 14 40.00
+ A2 21 56.76 19 63.33 14 40.00
YixAaQ1) 3 811 8 26.67 8 22.86
HxA(2) 6 16.22 20 66.67 8 22.86
3 iy 2.1081 35.14 3.8333 63.89 2.2571 37.62

FA AAAA ARE 29, V)5 WYe) AT dge A olF 379 F 35.14%,
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A ol 9@ styol A ok 307 F 6389%, WAH Pl AR s
@ ol% 359 F 762%2 UA Wel A HEL Be o5 ¥go) ERLE
4 Atk 53 o2 £49 Q4% w49 sy Az 0%, 80%) Y5&L ne
24 e § Aes 3dd FEEe ¢ 4 Ao

<E 8 AAH A4 Y= A Azl Y@ T PLY I B4 BAE

st Ulg Hgd df SS MS F) So 3=
AR ez 2 4.6175 2.3087 11.3799 0.0000
Add 99 20.0884 0.2029
- A ezt 2 2.6881 1.3441 5.8963 0.0038"
Add 99 22.5668 02279
FA®0) ezt 2 0.6470 0.3235 1.2890 0.2801
gy 99 24,8432 0.2509
T4 &3 2 0.9640 0.4820 1.9519 0.1474
Add 99 24.4477 0.2469
WA Azt 2 0.6659 0.3330 2.2280 0.1131
g 99 14.7949 0.1494
WeAQ) Hazt 2 4.8015 2.4008 13.3039 0.0000""
Al 99 17.8651 0.1805

**x p < 0.005 #*** P < 0.001

Azd 24 Y5 HAXA 2z g ez 2 Ade] Y5 A AN 2
ol7b A& 7HE Yolmy] A A A B BN A}rl <F 8> 2kE o)
gl

<E 8>olA, Z &g WEWE A, oEE B4 wAd WA, (AdF) + (B
) Z7] f9) 42 0.001, 0005 0.0019M 9@ 27h e ¢ F A (A
F) X (BF), (EF) X (AA$), (F) + (A25)d A G799 Fo93 dFME=
A el 005 F9 FZAN FAF A7 AU

<E 8>AA A Ivdel F98 Aolst A& Roed vt A g Ug W A
¥ 7 A(Scheffé-HH)S A& & s <X 9> 2950l .

<E AN g4 wgos EF Ado) o)RR B4 uAd By (A4 +
(EF)olA 71ty wgez sty Ao 23 Wyos i Yoy vady &
o £F 00504 FAF A7t Axn, ek Sy AT A Y AGR = o)
7b 9122 delin . wEA olRE ¥4 tils WAl g (AdF) + (BF)
el ol iz Wygoz $EE Udo) vaky wiez ¥&3 vy A
Yoz #4% Jaut FosA 2L A4S ISP ¢ £ Aok
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<3 9>

=5 A4 A A4 g5 PAtdA FdF alelE Je sy

W8-oll it B3k Scheffe-HAd ZAapA el z3t HHF; 33.7337).

LS -SAF 713+ ] e | 9@ Y e | g4y why A
g AdEd G) (D) (A)
Sl G (0.3784)
D (0.5429) 2.12
A (0.9000) 671" 4.60"
E ) G (0.4324)
D (0.4571) 0.30
A (0.8000) 447 417
LA G (0.1622)
) D (0.2286) 0.91
A (0.6667) 6.90 5.99"
* p < 0.05 {(qoes = 351)
<¥ 10> HAH A4 HE HA 2o P ¢Q 22 24 ANF
A3y df SS MS Fu] ol g5
Azt 2 58.2467 29.1234 10.1372 0.0001""
AU 99 284.4199 2.8729 '
A 101 342.6667
#** p < 0.001

AAH A Y5 gAY A Egol dhs A AT 1) PF BE Fsko) WY AY

22 2

go] $9% A& Yehin o
ol t¥ Scheffe-27A AFE <FE 11> Y} AE u, U5 Ppoz gy

e A 8 A <E 1009 JEY e uhe o] -9 422 000194 A

B el e Wez a3 Adug R £ 00594 R =L g A
g AASE ¢ F A w3 AR AAME 8§FA DM Anes g Ax
& Yebyd.

<E 11> Hx3H A4 g5 HAbe] Al £3te] ZAulo] g Scheffé

AA ARA 43 JE9 x3 HF; 33.7337).
-E A 718t 2y Qe Ay why o A why g
AgE@#ED (G) (D) (A)

G (2.1081)

D (2.2571) 0.51

A (3.8333) 591" 5.40°

* p < 0.05 (qos = 351)
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3. A% 24l 3 - AAH 249 B E(retentiomd] Al FBCIHE $d Aw, we
Aoy Ao, 22wy Az Folst AAEIl

of A7 EAE AFsk] A AW AN 9% F AN 25 Ay AR 24
SA) AAbelMel AHE ack BW <F 12>9 2k

<E 12> AAH A4 Bx HAbe] A% 8.,

\’é!%(& ZISARRED [ deH 3y 30) [ wAH 3y (D)
S WE RE oS % |%e obE 9% |we o}% %
k! 15 0.4054 26 0.8667 18 05143
L 16 04324 22 0.7333 17 0.4857
=40 18 0.4865 20 0.6667 12 0.3429
w42 19 05135 19 06333 13 03714
YA 5 0.1351 10 0.3333 9 0.2571
$x @) 3 0.0811 19 06333 10 0.2857
Ba 2.041 3423 | 38667 6444 | 22571 37.62
<E 12> 29, A g Yo dsl FFHoz s)sd Byl o8 g of

TEE 1B F 3423%, A $yd & gF }%%% 30 3 64.44%, w1 A
Bl os HEd o}FEL 3BT F 37.62%7F 4 WES AN glof, U
ol A% Ag WPeR FFY olFEC) AMHoB L Y5 F4ET YL U
T A% BF WSERE dAA N4 Y5 ZHalel As} wsd ARst ygon
531, ol R £59 AT 94, (AAF) + (IEF)ANN Ao, gisa Py 3
@ol 86.67%, 73.33%, 63.33% % T & ¥ Fdrrl & £34L B}

<E 13> S 8 HAH A4 A AL A3 AP B BAME

v-g HF df SS MS FH] 59 o5
S Al a3 2 3.7441 1.8721 8.7717 0.0003""
o hagel 99 21.1284 0.2134
o ) Az 2 1.6525 0.8263 3.4529 0.0355"
Ay 99 23.6906 0.2393
FAM Az 2 1.6946 0.8473 3.5251 0.332
Add 99 23.7956 0.2404
F4Q) Az 2 1.1187 0.5593 22712 0.1085
e hade) 99 24.3813 0.2463
A1) ZAYzr 2 0..6762 0.3381 1.8937 0.1559
Add 99 17.6767 0.1786
U3 A(2) gzt 2 5.0945 2.5473 14.9516 0.0000™"
dheat) 99 16.8663 0.1704

* p <005 =*xp < 0.001
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of Aol djsl AN ALY B4 B D3s} <F 13>0] RaFo] Yk Fo) np=
W OOlRE ¥4 Q4 WA, (ADF) + (AEHAN HA AR #2 £9 £7
0001, 0.5, 0001 Al ATl Ha% Aolsk g¢ Urla A

<E 14> B4 ANe) Aata A4 45 HaldA foF AolE vehd sy
ul-g-ol i E3hd Scheffé-3A A e =3t P, 33.7337)

ahey -F A Zlstd oy A | 23F 9y A | dis3 gy o
Jg (A9 (6] (D) (A
A G (0.4054)
D (0.5143) 1.36
A (0.8667) 5.80° 4.43°
) G (0.4324)
D (0.4857) 0.63
A (0.7333) 357 2.94
LAl G (0.0811)
M D (0.2857) 2.88
A (0.6333) 737 4.89"

* p < 0.05 {qos = 3.51)

melA Zpolo YA-L W7 A <E 14>9 2ol AMF HA S ZA Scheffe-AF 2
2 AAg b, olER B4 S (Ads) + (FF)Y dw u§ #xdxXe 3
005 79 F&dA d+d Pdyez sF FJdol 7IstA Woly wRAA WYoez
53 Ay {FAFA L HFE UL E HAFI glon, ol R 5 WA
Atde doA Wi D 2y Wyl £ AE Hojx S-S ¢ F A
o}

meta dig A W -—]?'5“ g5 HJdo) o Al &g WEd dar= 715 By
of g8 g IAdET £ AAEE Holxn JSE ¢ F Ao
<E 15>& AAAQA & ol thg A I Aole] {FFE w37 AN
BA 2Ae AAe Adtoltt, AMAHQ G5 & Ui AdAAEAAM A AL
o 4% 000194 freld Aol vehhm ek

B

<E 15> AA S WEl 9F %A DA Do) 4D A 2 A3

Wy df SS MS Fuj +9 &E
A4 2 62.9459 314730 8.6062 0.0004™*
A 99 362.0443 3.6570
A 101 424.9902
*x*x p < 0,001
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Al RAGe] 2ol YAE W37 AMA AAIR} ALFE HA(Scheffé-AA)e] Axrt
<¥E 16> 89=o] gt}

<E 16>°4 & F A%, 79 FF 00544 dis3 oz 353 FYgo] ha
¥ AdEYg {95 & H4E 45 ﬂ%ﬁ- & 4 .

<E 16> A &% Yeol U A=E A4 B2 WAL Azt
Scheffe 2174 AzhH AW Awel z3t BF; 33.7337).

-S A 7188wy [ WA Y g o3 Wy [y
AdE=HD G) (D) (A)
G (2.0541)
D (2.2571) 1.62
A (3.8667) 5.50" 489"

* p < 0.05 (qos = 3.51)

o) Azte AN Y FAYEANE FAA A4 @AY Az SAG dHe
HESS o 4 o

€ 479 BHL ARA A ggol o] o}FES) MY AL aRHon B
2 A AHI dMdlE oJrE Aol dm HAAN A2 YEI 1 (retention)ol]
€% 45 e w3t Aol AAENE Lol mnz Y}
€ A7 BEAE AN AN AF EAd @ =98 snzat
HAA A4 Y59 x7] GANA, Al 7t 2F9 v B2 mH
o didlA 718 GME AAEL Ado] L AT dL Ho=z
’ﬁi IME T AP olF gAE Bx @ Jve A FYgoz i
°I7b 9l A2z deyRd g WsEE ENs By o)y 24e wAsm wma
2AAdg9} E 9] TANA 715 Wz g4 HAde] oA wy A, wAA 1
Y AdEd o £ d3E Jeuydoh

2T EA 1-1 - T GG AAEA 2@ wAF Uy olEE9 Ho WL g
Edoz d4A Uy-e HH

AT A 2 - BAY (A A5 HAle Ao o, 3 o] g T = g4
o2 Ay AN G4 Fdo] tE J)sA Yol & sye Aoz Wz
Bl oe g e v AA tE WL S5 g 2AE Jeuy
FEA G AdI 7)ad By Fee A 9t 52 Aves Yyt g4 UL
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- (B
AF B4 3 - 7184 wy A, dsA 9y A9, 2233wy I o B¢ A
A A9 AR ME AGH A H5 oA A 3L FHeoz daH W

¥ g B E F o v 53 F2AE el

oj4rs] AF Aol oW, B AT E BF AN ool F H5o) 2E xF)
gltha 813 Cunio(1988)8) @Fsh #g zolatm Atk o] AFoA ofEEL & 2
Fo) 2718 A5 HARn T B4 ¥ A7E wzH Y Yy £ Yoy
I ARG AL £33 4 AdA}. olRE Anderson(1980)9] o2 @ A x)
A wge Ad 299 AE 719 £33 FAs SN HA BY, o}FEC] RF
234 F 259 279 9@ Ag FFdd BA FAHANE o gl I
T Rolth. mald B Ao Qe o3y o}FSo] B At Aol o AE 7|
do g TR F o AFAQA HEe Ay ioldm ALY + Uk

T3 ARH A 49 27 GAGN & AF AAE A 71EH Wy Ado] A
A AN U5 AAGN AoHog 2 8% AFE Yl 2N, 2ol FL
B35 W 7 wge B Axd xyol ad XA 48349 o}FFo) Fy) )9
o) BY A AL BARANIE o 8o HA YA BAFT k. watby
W AR 23 gAe Ax Ado) 9AS gAY E FfRk(mapping) FUL B AR
A Moe ARE ey 2hn M AYe] 3E3) BHHY F USRS YA
SNE AFSE YY) Y2 AGAYL ¢ 5 Utk AXHo = 43 o}FEe ¥
& Ao Az sgd Qo] olEY WY AL BE vAE uE di4d wid o
S Wgoe. AF &al 1-12 o2 g wilo] & $yo) v)s olF A AR~
A YL AN F2 A oY FI}E AL oW 81 YL N§5Y
gt FAHA 2R8F0] Bash} o 24N 23 27 BFo|u ¥5 MAS e
g gt o)A & $8a Ng A FA) A2E Aol dxel W s
A 2ot jictE= Wearne®t Hiebert(1988)e] A& E A A5t At}

B Q7o) ARE o}FSe] B4 Addd ey g FrsAEd 718d AR
BoE g4y Yust o ARyos ARYPLS ¢ 4 Atk oE Auste $3¥4 o
2 2 A%t 9Ee A% MY A7 Azs}r 45 d(Mayer, 1980).

)

(w3

& 4 Ad

2 A7 FA24H g3 e FEE 4e 5+ Ao
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AA, 48 okFEY ¥4 A AAH AL AL ° glo] AHHA uy
e Jasd 2ge £3 2 aPAN FAH AL £ FHE o] Zo] o] FAFA
JEe Wwiol WA Pes AAH AAe AAse $HRT &Rt Q¥ o=
et oze dd wyel g wHud o foud 8§42 dojuA g8 2
A F3 Aok £ old dad Az B4 ARH A4 S Yol 48d o}FE
o] M2e NAe EAY u, o}ES0] A& Fsd s A: A7) 719 &9
A2g BHANY § A A9 Ao Ha Fus Aotk wAW Wy Fve o
g4 50 ME% e s)ad wyuce d4d wydae Fe oy Ae
& 9% X8 22 Atk gy AAF A4 Sge) 2o} slaA adel dg Ay
2 dERTe Aol AR e dad vAdl o8 ¥ A} J2e FAnste)
BAAL B HEF ek Aol wiRAst A

A, EE2 SolF 222 42 ¢ Y52 WY AL AN B )5
g3 goz Sad Ywo) AF FAS BN PalA geH wyoz ey Iv
Bt we E3E UEAD olFd BHE ATRA By A2 sy dud 39
£29 £7%F YEdDE AL BF YE AN o) ESo] AHYA AAHY 24
sSgRgE Fojd a2 ca s sasA BoH S&5E WA o] 2ol
= BAZE Uge o Ao g wioz 2ad d2etr] ol Aes Yey 2.

B A7) A%E wgoz gg R /HX Ade snx v,

AA, & A7 Ao oatd oJEE B QAT WA, (FA5) (R e W)
SANE WFEY PUOE REP Ao P4 ANE ANEY Ha Ad5g B
o B4, (B + (AP dANE 498 A7 Qe Ao dEn mH &
& 74 o9 Wde ¥ FE AT/ WA Relh F3) wAF PP} 2ol
GAE A 29 ch5Eol oWy wHoz gAY F2IPEAE B AU A7Y
o2H }EES ¥4 AN AR GHAMY B4 HHL %Y Yot AT

A ATANE B4 AdA Aol AAA A4 A5 AL FPE SRR
2 g7ex 290 oz dFE £ud Ul AW Ao A N4 Y54
oAt BES PP NAEA PPN 2 BAS F o £99 shejopzr).

AR, B4 A AAH 4 G o] T AKX A ol g S
of the 4%d g By AR GFelA Fe De A2 JESAAE Hn}
N AAX F& AT A7E A7} dokn A,

WA, @ AFANE B 71 SA 24 ALY AR x4 s 3o 7)eA
WA oA P, 22 PP 2R RSRAY, Fo2 ATE o PHE
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