FRERTIEELE LT AL

o LB R Y A 525 s AR Z AL %E&Sz’v’ﬂfﬁ A&
ﬁpi—3*4*a“%ﬁﬁﬁﬁpi—” '

Z AR VRE B

R o s FEA

> F % 5 ¢ NSC 96-2629-S-003-002-

#HoF PR 96#11°01px9TEL0" 31 P

HFHE I RZEFFECFRTCEEYES ()

FREALE A MR

X oA F A D HKREY

FE S AR By 4 -HEm LR FREL
By 4 -z EA ol FEE

32 @ NRREERFLCHEFLEIF LA

S B OF M APETOR L

-

AR 98 =E 01 31p




\ S
FRERRATLR GRS PR P E O

T

)
«3\
3
v

LA PR E Y R LR AR AL § B P
FrAer g -9 &2 2 p RPREFRA Y - 3R
BRI A ARG B

G

pEay 0 euArd EEEUVE
*E %% NSC 96—2629—S—003—00296 —
HEHEF D 9611 1p297T=E 107 31 P

FHAHE I mER
ERAfFA R E
FEREAR D RES CFET

SEFEFA(REFPUFERTAY) A FE R ERE

AR RIRL F T B 2 R
WA By cEREL - >

[JA & pes & 1A F pﬂwﬁg,,

LR BR 5 e g o 937 @$~%°§—@
R R R RS B

R RPN ¥
L



Priiv oL

WAL HER F A AHPROER ‘ﬁi‘i&ﬁ%ﬁ%frﬂ'* SRR I U
T AR Fldg ek € HRBFIF 0 A0t 3 L Y R BT S PR # PR R AR (Lauzon,
2001; Oakes, 1990) « 3415 % w fF+ ),?L PHIT LA AR PR o AT g T
S A PO FREEF St B4 T4 R (Hyde, 1981,1990); ¥ ¢k > § % 4 e
el T Ph’év,]*uz’t B € FlRlERA) 5 (F’“f-;\ AR AE) a3 rA£ R (Bryden, 1995;
Pollina, 1995) - 1t F i 0 7% > & M & fRIE AR ART 77 b > JRiE2 ArdE s 7R
AT LA AT F R R AR T 0 AT REREE Y R L4 A
fRAp AP FERT A AT PRI TLE > AP E X OT R T THRpMKTA
Mgt o $- B FLEFIBFAY A7 - 8% 93~06 £ R AP|p AfLY A
1o R g FARY LR RHE (P FERF) LA RA L FRIAS -
Fy-iEe F: R Eair p %1&' L HPIRAEE B (93-94495-096) 15 (F v 4 )~
B;Lﬁi,;u,?u(rs\é\.-a) PR (23 BT ) RRIELRY L2 FRHImE o
T ST 03 2 95ﬁ11ié~1+u§i B FRALL o LA A MERINT L T 0 B
iiﬁ)iii\%“’é?% ' Fm T R ey FRDLARY %%b’%‘l%&»" R oood Y - RIRFIE
BFIZ > Fas@ Y FHLREWRFENES cso Py - £ATPHEY FTHF T
ﬁﬂﬁ@ﬁ—ﬂ’@—ﬁ@ﬁlﬂ+%¥&9ﬁ°$%kﬁ’Pﬁ%lﬁ&W%%ﬂ%i
(6 Ame FAR T TADEARFRENAE S F LA A2 FHAOLIRE RSB AL
FARAREP AL R AFT 2852 L0 53440 % (Hyde, 1981; 1990;Linn
& Peterson, 1985) » #r3 %4 % ip ke (Duff & Hampson, 2001; Robert & Savoie, 2006) - ¢ i#
AP LEAPRZRFT AR TE AR LAY S A1 2L K21 (Fi
RIFE - RAFLARY 3060 R APEFIE A b d 30 % S AARITREA T
Fom R A F R L E R 2R L RS & Fptm g andg R Y 24 2
w%ﬁﬁ o ¥:’”%ﬁﬁa%&?’i%%ﬁéi’%wkéﬁuv%iﬂﬁ’}

FooRAp AR R R 0 U fRAE *”“J*’E’* A hp RPEARDF)EMR GV o
ii@— W LR TR ;ij’fi——ﬁ*%\fﬁ'ﬁim? BoxzEFFRABEHY- - FF B
fRRERE AR A B 0 WA %I“* B S AN N g EH“%)FQ%»S'*;{%&%;R AL B2
RATF R TSR R YRR E TS AR 2 A S PR KT
eI IR SR I

MAET T Hu B Rl p AR AP A



Science Problem Solving Processes under Gender Differences — A Comparison between the
Performance on the Word Problem and the Word Problem with Diagram
Abstract

According to the previous researches, males and females seem to have different attitudes,
viewpoints, and achievement in science. Most researchers ascribed the difference to the factors in
socialization and environment, and rarely considered individual factors, such as cognition and
emotion (Lauzon, 2001; Oakes, 1990). In the cognitive process, the researches found that males
and females have different levels in spatial and language abilities in intelligence tests (Hyde,
1981, 1990). Besides, different test forms (opened question and closed question) have differences
in spatial abilities and performance under different genders. However, only few researchers
discussed the performance on different kinds of science problems with different genders.
Therefore, the purpose of this study is to analyse the performance on science problem solving
processes in different genders, using the word problem and word problem with diagram to
examine and exclude potential reasons. Furthermore, the study will design an intervention
curriculum from the above findings. There are two studies in the first-year plan. In study 1, we
analysis the BC tests (the committee of the basic competence test for Junior High School students)
of Science in the year of 93~96, to compare the correct rate in science problems with different
material and levels between male and female students in junior high schools. The independent
variables in the study 1 are year (93, 94, 95, 96), gender (male, female), achievement (high,
medium, low), item type (verbal, verbal with diagram). The results show that in the verbal item of
93 and 95 years , the female's performance is better than male's in low achievement group. And
trend of all years shows that no matter male or female, their performance in verbal items are
better than verbal with diagram items. However the result of study 1 is result from without
controlling the difficulty of the items. Therefore the study 2 reselect the items which control the
difficulty to reanalysis. The results show male's performance of the verbal and verbal with
diagram items are both better than female's. And there is difference in female between this two
item types, but no difference in male. The results of our research are fit with some researches
(Hyde, 1981; 1990;Linn & Peterson, 1985), but not the same with some researches (Duff &
Hampson, 2001; Robert & Savoie, 2006). The reasons of the results are probably because of the
differences of the tasks, our research use analysis of the database, without controlling the item
content, thus can't infer the cognitive process of the Junior High School Students. Thus in the
second-year plan, we plan to rewrite the items with the same item in two different type (verbal
and verbal with diagram), to know the causal relationship of item type and performance of male
and female Junior High School Students. And use the eye-track analysis to know the solving
process. In the third-year plan, we will design an intervention curriculum according to our
findings in the first two year. This study will exactly clarify the reason in the difference
performance on the science problem solving between males and females. Finally, we hope the
research can improve the expression of solutions in both male and female students, and then
decreases the gender inequality in science education.

Key Words: gender, BS test, Science, item type
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g 30 Sde RIS SR Bl SAp g o TR PR AT R A Y o F AR S A RApy -
b - ERNB000 L4470 o AT RE AR AR IFE B E > 135 Y 4
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R
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93 34 13 47
94 21 29 50
95 21 28 49
96 25 25 50
AT 101 96 196
AR
Fr- P apfFite BREAEESH I R E p¢~%wﬁa £1% 9394~
95 - %Ew%&&o$:%%ﬁ§ﬁ%’¢*9***iﬁi BRI S8 ARE
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5
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BRI A gl iiféiﬁf'i B E QT EH gk o
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22 EREW S SREEIFIUA) AP EHF L T 00 FEL

g (£37]1 Ry T ARESD) [ I (SD) e
B 42.22(11.03) 29.41(12.05) 910
£l FlIRR 67.75(8.98) 53.97(13.95) 804
03 = LS 90.93(6.36) 84.19(11.25) 887
B 44.62(9.20) 27.84(12.20) 816
+ FlIRR 68.77(8.94) 52.31(14.05) 812
BLS 90.23(6.37) 82.54(11.80) 724
(o7 A 38.91(11.27) 37.73(9.97) 899
bl IR 63.24(10.83) 61.61(9.20) 905
04 = RS 90.18(7.73) 88.54(7.67) 854
(o35 39.37(10.57) 37.53(9.77) 782
+ IR 64.72(11.18) 61.85(9.36) 826
LR 89.33(7.69) 86.98(7.74) 722
(oA 38.36(12.22) 32.04(8.79) 915
Bl IR 66.62(11.68) 58.74(10.52) 819
o5 = BLS 91.67(6.77) 86.37(8.06) 859
(oA 41.15(11.51) 31.79(9.15) 759
+ Fl 15 66.13(11.07) 58.08(10.97) 884
R 90.08(6.98) 85.43(7.58) 726
(o35 34.58(10.27) 36.86(10.26) 899
bl IR 60.83(10.29) 60.97(10.10) 862
Raks 86.21(8.13) 86.41(8.58) 849
96 #
B 35.38(9.83) 38.18(9.99) 786
+ IR 60.01(10.56) 60.35(9.93) 855
i 84.99(8.02) 84.25(8.48) 729

203 S ER A RAID A BE - AR AP rq;,egg
BT R £ o KA T Aro & R XX i&fi;‘»ﬁ&,xﬁ\‘g KAl F]F 4T L kit k
(F(6,19859)=4.60,p<.05)  £F&7HH 23 F% o 47 -

%4?3&‘ﬁw‘é%%$%ﬁ%ﬁﬁﬂ*ﬁ—ﬁ&mé%ﬁﬁziﬁﬁazﬁ%
AYIER A o TR AT Y - MBS AT B SR L2 a7 FATR
PEALLI TI 0 2R B TR S TR B B L AP R R
H AR T T S A AT Ao s A S R AT 2T & 93 (F (2, 19859)
= 47121 p< .0125)~ 95 & (F (2,19859) = 10.37 > p<.0125) % & ¥ ch= F| 3 2 3 (%
oo it HAHI BEREFHEEBIITEY A4 o 13004 BB Q6 PV (T P H
ARk Ao

m’ﬂ Ak
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%23 ER~HEY P f‘fﬁﬁﬂéiffﬂﬁ?iiﬁ Ay - AR RPTELe FIFREPREEK
AR GE 233
N4 SS df MS F P n
»yn, H
% (A) 38277.53 3 12759.18 102.58* .000  0.015
EHI (B) 585.74 1 585.74 471" 003  0.000
FIIRE[RS TR (C) 16943546.23 2 847177311 68108.57* 000  0.873
xR (AXB) 224.05 3 74.68 0.60 .615  0.000
R ETIREAS R (AXC) 11229.12 6 1871.52 15.05* .000  0.005
TERIXE TIREASHE (BxC) 6837.93 2 3418.97 27.49* 000  0.003
A EHIIXE TIRE RS R (AXBXC) 1975.12 6 329.19 2.65* 014 0.001
Az (error) 2470187.49 19859 124.39
TEVH
FEE %R (D) 255963.20 1 25596320  3444.07" 000 0.148
F I RHE IR (AXD) 254760.89 3 84920.30  1142.63" .000  0.147
IR E REE] (BxD) 2941.72 1 2941.72 39.58* .000  0.002
FIIRES kxR F ] (CxD) 11601.54 2 5800.77 78.05" .000  0.008
=R XIEHIXREE I EE] (AXBXD) 2063.06 3 687.69 9.25* 000  0.001
R X VIR 55 g F AR 28241.54 6 4706.92 63.33* .000 0.019
(AxCxD)
FERIXE 1SR =5 i 1 EE] 713.29 2 356.64 4.80* .008  0.000
(BxCxD)
R I R i LR 2049.75 6 341.63 4.60* .000  0.001
( AxBxCxD)
=4 (error) 1475921.67 19859 74.32
*p<.05
24 B pRPIREIFPFULLERAR ) RPFULEPRT® L H L L
N4 SS df MS F
TERIXE TIRE RS F IR (BXCxD )
T 93 F (al) 942.43 2 471.21 6.34*
94 F (a2) 45.01 2 22.51 0.30
T 95 F (a3) 1540.89 2 770.45 10.37*
96 F (ad) 234.70 2 177.35 2.39
2 (error) 1475921.67 19859 74.32

*p<.05/4=0.0125

iT®

~

(-

LI 5’*7}1&%‘:{59 A 03 & 5 rHHEWHQLS

e
) 93 # (al)

K& 57 v 93 F ety

SALP A S H Y Akl 2T e
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4 F(1,19859) — 4552 p<.004; F(1,19859) = 19.46 » p < .004 -

25 ER U SRBUD LN - AR APCFLHIBI 60 MR A

N4 SS df MS F
TERIxE F R (BxD)
T 93 F [X55F (clal) 3382.89 1 3382.89 45.52*
T 93 IR (c2al) 1446.45 1 1446.45 19.46*
93 F flioiA (c3al) 181.00 1 181.00 2.44
75 (error) 1475921.67 19859 7432

*p<.05/4/3=0.004

- HrHEH S Bk ARy (2242 62R 1-2) BAhedmi L4 4
> 3AA R HF LB (F(1,39718) = 12425 p<.0005) » s+ 304 ek & AT >+ 4 (M
=4462) t FADLRBEIT 2 (M=4222) ¢ > 4 pSEARLP A7 F\»‘"%‘\-,T&mS'—&-
AL ELR o HY I HUB AR LT LA S ELR R RAE L F(L,
19859) = 1005.58 > p < .0005 ; F (1, 19859) = 1546.07 > p < .0005 » i< A 2§ % 4 th2 3
BEARTBEYRTH 2 FHERAH L e 24 V3 BF 72k 2% %A 5 F(1,
19859) = 1026.92 > p <.0005 ; F (1, 19859) = 1479.11 > p < .0005 > A 2§ & 4 th2 3
AR RN R BT AL

% 6 3&\%%*#%?%Bﬁﬂﬁi—ﬁiw'ﬂﬁ§ﬁ‘\EEE% B35k A
# &£

N4 SS df MS F
EHI (B)
Tt 93 Ef STREY SR8 (claldl) 2467.53 1 2467.53 12.42* ¥ >E}
7 93 F [XoTAE R (clald2) 1061.46 1 1061.46 5.34
Tk 93 F IR AR (c2aldl) 417.82 1 417.82 2.10
7t 93 = plifel [ g (c2ald2) 1111.89 1 1111.89 5.60
2 (error) 3946109.16 39718 198.71
REE 1] (D)
T 93 F (®57AZPI%F (clalbl) 74734.71 1 74734.71 1005.58" ¥ > [
T 93 F (RSN E (clalb2) 114903.57 1 114903.57 1546.07* ¥ > [
T 93 F IR $IE (c2albl) 76320.94 1 76320.94 1026.92* ¥ >
T 93 F MRS & (c2alb2) 109927.30 1 109927.30 147911 ¥ >
2 (error) 1475921.67 19859 74.32

*p<.05/4/3/8=0.0005
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50
40 422011 —® 44.6189
X 408 — 27.8372
20 v
[
10 i
0
pi b
Wl BEis2HHWHI T {
80
67749 —® 68.7662
o 59705 —8 53115
40 e
20 e
0
pi b a

(=) #95# (a3 W2 Ve FrEIEHII T H
%7é%&ﬁﬁp$$$ﬁsﬁﬂ*%—ﬁ%mgﬁﬁﬁgiﬁﬁﬁajﬁ%aﬁ@
Q%oﬁ%?%®5ﬁﬁ%ﬁ%$%W&Bﬁﬂ*@¢EjQﬁﬁﬂ’%%ﬁ%;}ﬂLw%%
= 25.84 > p<.004 -
ﬁ%S&ﬂﬁﬁﬁﬁﬁﬁ%aﬁ&%?@a%&ﬁﬁ?éig X CIERE =
£ (F(1,39718) = 16.31> p < .0001) » st 2R A chit & A7 » ~ 4 (M=4115) f* 335
BT A (M=3836)c 2 FHERFHAMAS LT L4 T HFLR > S5 ZA

% F(1,19859) = 245.77 > p<.0001; F(1,19859) = 44748 > p<.0001 > M A 2§ 4 4
T FAARE BOTE AL -

%7 3&~ﬁw~$%§ﬁﬂﬁﬂ&%—i§ﬂé%ﬁﬁ§zﬁﬁ@ajﬁw»ﬁ@g
%

SV SS df MS F
TERIXEE 5] (BxD)
Tt 95 F (%555 (cla3) 1920.24 1 1920.24 25.84*
ik 95 F IR (c2a3) 6.51 1 6.51 0.09
7 95 F lziat (c3a3) 85.10 1 85.10 1.15
2 (error) 1475921.67 19859 74.32

*p<.05/4/3=0.004
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8 ER MU SREEPHURTE - ARG RPTFLATT S L0k 214
£ %

N4 SS df MS F

s (B)

%95 & A e~ F 48 (cla3dl) 3241.04 1 3241.04 16.31* + >3

f 95 & i A e BT 4 (cla3d2) 25.42 1 25.42 0.13
-4 (error) 3946109.16 39718 198.71

p#gal (D)

.05 & M4 294 (cladbl) 18265.94 1 18265.94 24577 = >H

% 95 # iAo 24 4 (cla3b2) 33256.55 1 33256.55 447.48* == >H
%4 (error) 1475921.67 19859 74.32

*p <.05/4/3/4=0.0001

50
—e 41151

40 938356

2 35-9373 = 31,7808

o ——
10 il RN

0
pla E2E

B3 B EMAEHFFHLT (E F

FEM L ARV § AL 5 FHARMBENF AL L2 A FHFTA
B Eﬁiﬁjﬁg"‘}’?giﬁ_é :—}:_@Fg]ﬁgg_i méﬂ o bk LA QE}’.—&E%\ %*’\5’_4_ ,
BT HAARGF AR T O VHHEAS BPEREFIFESIIT EY 2470

X

s R S ét,‘\]‘\/L{EEI KA A 04 # 06 E-FEHIITIEY S

w@m‘rﬁ% LI e 1A 4R E TR T 0 P AR R s 4L R
J*‘-‘-qll f 2 mﬁ JJ-%J.@%EY ﬁ_‘_ﬁ 33'3 94_& 96_& —LA-;m_l;[—’jgi_i-_& bbi%ﬁ'g _ﬁ‘—jz\gt"'—i—ﬁo
H'Té.)r}bﬁ BEREABEF - FIFREFEELIT -

29 9496 & u ~HP A ET - IRARIP APTEL Tl FFL

B B HTESD “ar [ FESD) L
o4 AR 63.78(23.19) 2666 62.30(22.58) 2666
EdEs 63.90(22.45) 2334 61.54(21.85) 2334
o6 bt 60.29(23.35) 2627 61.19(22.60) 2627
R 59.58(22.06) 2373 60.40(20.76) 2373
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(=) %94 & (a2)

2010 |2 Ep 004 E 5 - AR APTEL - FFRERBEA TS
Foo AT TPXATR A, - F3 23 6% TSI Y (F (1, 19859) = 6.49 > p

<.0125) e (7 H ¥ 1 B ek A4 o
21 nEHL B A A ST T2 A I HYRB A EDEIRAKRFT LR >
TEHMOEFAMI XA FHEFLE > YRS A E F(L,19859) = 39.28 » p<.0031 ;

F(1,19859) = 87.45>p<.0031- H?¢ > 2/ T %2 > B2 FHAZIRY B HT A -

%10 MHuEEPEAULMERARpRPTE-FFRERE RS PTHERZ
N4 SS df MS F p n

UEH ]

Ml (B) 249.37 1 249.37 2.00 15 .00
=4 (error) 2470187.49 19859 124.39
TEVH

FEE ] (D) 8936.77 1 8936.77 120.25* .00 .026
TEHIXEEF 28] (BxD) 482,01 1 482,01 6.49* .01 .001
=4 (error) 1475921.67 19859 74.32

*p<.05/4=0.0125

11 gl PN A 04 E AR AR EFLHBI Bk AR A

SV SS df MS F
TR (B)
T 04 F VIR (a2d1) 18.99 1 18.99 0.10
T 94 F [ (a2d2) 712.38 1 712.38 3.59
L (error) 3946109.16 39718 198.71
FEE IR (D)
94 F piE (a2bl) 2919.20 1 2919.20 39.28* Y >
T4 FEYE (a2b2) 6499.58 1 6499.58 87.45% ¥ >
A (error) 1475921.67 19859 74.32
*p<.05/4/4=0.0031
193 PRI —® 193.42
0 s ——
. — 186,36 H
—— ﬁgﬂl{ ol
180
kS o

B4 94&Mu ~FEP I T? H

1o



(=) t 96 & (ad)

2012 w2 RE 96 2% - AR RPTEL - FFRESBHS TR
%°&ﬁv4rﬁﬁﬁx&ﬂwﬂh_r}+*?W?”%%é%%(FU.N%%—649p
>.0125) -

12 Mu[2XP A A 06 & AR p RPLITE = RERRIELSTHFLZ
N4 SS df MS F p n
e
Hul (B) 1415.41 1 141541 11.38 .001  .000
% (error) 2470187.49 19859 124.39
LKy
AP Al (D) 1845.56 1 184556 24.83 000  .005
Hwu|x3g p #53) (BxD) 3.31 1 3.31 0.045 833 .000
% (error) 1475921.67 19859 74.32

*p<.05/4 =0.125

FEREREFR- ROBF LI AR AR FHATHI TR BRI L HE
BB L AP LAY > RT A2 A T @%%méiamm,iﬁﬁﬂiﬁﬁﬁﬂk

iiﬁ.iqul’riﬂmiﬁifiﬁlrrgﬁ? ‘?é%"th,z?ﬁzt;g;é iﬂ‘E # £
v F R AR Hfﬁﬁﬁﬁﬁﬁﬁﬁ’%ﬂﬁ&ﬁ%—ﬁ’ﬁ%ﬁﬁﬂ%LJ%,
R B AALD A s A A A R i

Fi::7F*#g*wﬂi*ﬁ&%ﬁ»ﬁﬂ?vgﬁmT%ﬁﬁLﬁibﬁ

AT - 2 ARBEAET A HTARL A ARY AR AL FHEHT
i’?ﬁ¥$*@ﬁ&‘?*4iéiﬁﬁﬁ%¢§ﬁiiﬂg**9i’W%Q*%w
FnB B o A > ] - PE viﬁiﬁfﬁﬁ’iiﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁ
E’ﬂ&%@%ﬁ4f¢%@%’ﬂkwlya PRI N7 plucmEes L8

7
W R GRRE T LER 2 PR g o AT Y S - AT Y - TPE 2 AT
TpEE - EREE Y FREE AL GEREY  #3 ERLER R Y R
AT G2 TR GED AR IR ERF NI AR 228
LY ;:'Lf—_;i: °

GER R

BEy R AR YA TREEFSI O EF B~ EFROT L T E - ER LT
REE R 5000 £ Y A BT
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SRt

PR E R AL - TR 2R AR RRAY o kR - AR R FH
DR FMAOER PR GRHE R FERABPE Y FERAME 134 HHARA G de
13 4R oML H- AR FHEFALLIBARLE TR 03~96 £ R TS
A5 ¢(12)=0.391 £(12)=-0.090: # (12)=-0.102: ¢#(12)=-0.261> p % % .05 >
PAEHFLR T LERRMZ I HABALAIRARG LR A 0o H
WHEH000 LX A A5 0 KF AR 2R -

FALA 47
Py A DRIEATY - o 7 4x2x3x2 2R LA FS R A5 o B Y
AL B AN LER (£F 93949596 = BokE)Pw (F L) R
P (B¢ Mz ) AP (23 WA B ERT Y A0 LT
Flo 2 B A FRAATT B E AT o
# 13 93~906 # R AR P B> FHE W - ML HRFPH
03 =F 94 F 95 =F 96 F
YIE R YVE R YPE WOE YT R
38.1 37.82 437 4478 4518 46.44 25.18 25.34
30.88 39.38 4526 4598 47.34 4754 4328  43.4
47.06 4736 47.24 4722 4878 4938 523  52.3
482 4774 5314 5246 50.64 5124 5326 53.02
51.4 50.92 5352 536 5068 5286 565  57.8
5342 526 57.16 584 5874 57.32 594  59.46
5528 56.3 575 5852 5924 581 6112 61.38
56.18 56.44 61.28 6158 59.38 60.64 63.38 62.38
57.16 59.04 61.32 6212 625 61.68 63.48 62.58
59.14 59.08 66.68 65.12 66.34 65.62 67.38 67.74
623 599 66.82 6532 67.16 67.46 71.02 72.08
64.44 6434 68.16 6826 7256 71.14 73.72 75.86
82.5 8274 87.92 8666 7332 7286 78.88 76.6
TSRS 5500 549 5921 59.23 5860 58.64 59.15 59.23
P E%

EEHER RN RIS AR s A w B R AR TS L
Bydstez TOFRF R Lied 1495770 - F R s T2 ApM B & 404 15~ 4 16
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% B 5 #rF o

214 2R B8 Spa P FALY - AR RPEEZ T FFL
EE R Y i VIFEGSD) | RESD) ~ g
B 29.04(12.42) 29.41(12.05) 910
Bl FIRETAE 53.05(14.38) 53.97(13.95) 804
o3 i R 85.32(11.45) 84.19(11.25) 887
(ST 28.10(12.34) 27.84(12.20) 816
¥ FlIRR 52.08(15.02) 52.31(14.05) 812
RS 83.34(11.54) 82.54(11.80) 724
B 31.27(12.89) 33.87(13.05) 899
Bl Fl 15 58.43(14.58) 57.59(13.33) 905
o4 i A 89.71(9.52) 87.56(10.16) 854
(535 30.72(12.54) 32.42(12.72) 782
¥ FlFE A 59.56(15.16) 58.28(12.94) 826
RS 88.68(9.27) 85.03(10.93) 722
B 29.88(12.94) 30.90(12.09) 915
A FIRSTRE 57.17(16.01) 58.11(14.90) 819
o5 i RS 88.90(9.50) 88.67(10.25) 859
(53R 32.61(12.43) 31.25(12.63) 759
¥ FlIRR 57.14(14.94) 56.67(15.40) 884
RS 87.37(9.62) 87.51(10.21) 726
BPES 32.99(13.21) 32.64(13.16) 899
Bl Fl 15 60.74(13.91) 60.14(14.10) 862
o6 i A 86.35(9.82) 87.15(9.72) 849
(5T 33.43(13.05) 34.03(13.35) 786
¥ FlIFETAS 59.27(13.53) 59.53(13.70) 855
LS 84.31(10.06) 84.12(10.02) 729

d 2 152 SRR A7 oo &E RAXP X ,‘TH%V%%X%EB FA e FlF 2 3 0%
¥ Lok kiEaEE (F(6,19859) = 1.86 p>.05) & i fhehz F|F 2 5 (6% L kv
E R XM B ’*ﬁi%‘ﬁ‘u (AxBxC) % # B xp ?ﬁﬁid‘ﬁﬁxﬁﬁ' 3] (AXCxD) E & ¥ >
Y%k A L F(6,19859) = 5.12 MSe=964.68 » p < .05 n*=.00155 ; F (6, 19859)
— 10.70 » MSe=1399.09 > p<.05 > n?=.00322 « #k & o ** hATF #7121 B RAL L
Pa:l“:‘wj,i% PipdEiom-= 2 (P agdl) TELE €T 65\’ ZzF S SRBUNGE e 3 T A

I IE* FAAFT T AT R wAB- HBFLEF LIRS TE RS -
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315 &R RN APIRAER FULT - IRRPAPEFLE T REREK
AYER A
Y% SS df MS F p n?
OB ]
FE(A) 132106.94 3 44035.65 233.88" .000 0.03412
£ (B) 5770.40 1 5770.40 30.65* .000  0.00154
FIRERS T (C) 19893630.52 2 9946815.26 52828.61* .000 0.84218
FE ] (AXB) 2169.35 3 723.12 3.841% .009  0.00058
S TIRE AR (AXC) 37266.48 6 6211.08 32.99* .000  0.00987
TEBIIXE TIRE[ 551 (BxC) 6188.12 2 3094.06 16.43" .000  0.00165
S EIXE TIRE RS (AXBXC) 5788.073 6 964.68 5.12* .000  0.00155
22 (error) 3739144.62 19859 188.29
TEHP

FEEHIT] (D) 167.04 1 167.04 1.28 .258  0.00006
O RHE T (AXD) 566.78 3 188.93 1.45 227 0.00022
TEHIXEEE 2 E] (BxD) 705.39 1 705.39 5.40* 020  0.00027
FIIREI RS ik | 18R] (CxD) 3452.80 2 1726.40 13.21* .000 0.00133
R I E TEEE] (AXBXD) 813.61 3 271.20 2.08 101 0.00031
P TRE] RS bR | T (AXCXD) 8394.53 6 1399.09 10.70* .000  0.00322
ERIXE 1 IRE] 5 i F 1G] (BXCXD) 55.98 2 27.99 0.21 .807  0.00002
£ BRI 1 IRE] R xR F IR (AXBXCXD) 1459.95 6 243.33 1.86 .083  0.00056
22 (error) 2595924.95 19859 130.72
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