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Abstract

PISA data 2006 from Taiwan, Hong Kong, Japan, and Korea were analyzed to to investigate gender
differences in science performance, self-concept, and subjective science values as well as the relationship
among those variables in the first- year study. Each student was assigned to one of quartile groups based
on his/her science performance. For each group, gender differences in central tendency, standard
deviation, and numbers were examined. The results indicate that gender differences are generally small.
Males outnumber females substantially among high performing group in all countries except Korea.
Males have higher science self-concept and science values than female in all countries. The
expectancy-value model is supported by the data from the four countries. National Higher Education Data
System in

Taiwan collected in 2003 and 2005 were used to examine the gender differences in science and math
scores of college entrance exam. In addition, science self-concept and interest were compared. The
subjects are those who majored in science-related department including engineering. The results from
both years consistently show that males have significantly higher test scores as well as attitude measures
than females. The most important factors that affect the choice of major are science test score, job
opportunity, science interest, and math test score. However, longitudinal study shows that junior students’
science self concept increase, but their science interest decrease. The implications for science educators
are discussed.

Keywords: major choice, science self-concept, subjective science values, expectancy-value model, gender
differenc
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VAR B -V Y E R LR B rE S A I A

< EY BB RfEAF R
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Frenfz R G 60092+ -)> 66044 -) 2 ERED PP M- RPE PR o
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) ERpAMEREAELPULR
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(2) EBLHEFH2AH

PRI AR eI O A PEL SRR n L AR RE L p g A £ BsnMANOVA-
(2) BEPIEBRLRALPHPE
TR 5 T PERDS - BILRAE S FILp AL S 2 é’ﬁﬁ‘%ﬁ#%ﬁi SN L B E eh

EEPR(£7F 10B3E P )L 18R p R7 %3 2 L3 EH/HEITAAM A Lo~ 457 2 5 = ~ logistic
regression o i * iF i fFeh> JUEHE O S A2 hp R o

S%23:%
(=) x4 ~p ~B 3 4PISA 2006 =L FHs AT LAR2L LR
RNV HERET LM e RS %?*&ﬂmﬁwﬁﬁ*wiﬂ

2472 TAYSRE e BRF(FE) S B P A Reni e A 22 FFLART
442 TioE B TEELR 2t RFIE (FAFRREL/TAHREL ) L2 T4
ﬁq&&’ﬁ;};t sy 1l & &&;Lf_ﬁ_o

# 4 & PISA 2006 #f & & ic 4 & ol B S ik 2 el L Rtk

Group Gender  Mean SD t SDR  Percent F/M

i F 406.95 43.69 1.08 .97 49.58 .98
M 404.06 45.12 50. 42

5 F 504.98 20.98 0.08 1.00 49.56 .98
M 504.90 20.88 50. 44

5 F 570.48 17.94 -0.78 1.00 47.28 .90
M o71.29 17.97 52. 72

A F 647.21 34.63 -0.53 .96 44.06 .79
M 648. 77 36.00 55. 94
F 528.72 93.00 .97 47.62 .91

fotal 535.85 95.63 O 52. 38

o &E 4 L PISA20060 2 5 £ RGP ALR o "lwév\f*&%%’ééﬂ‘%\*ﬁ RN N a2t
Mal LR ot d BT 4 o BV E A By APIT e 2 B M A Bk g A s B T
B P L0945 o EEAZOET A AH G ARA L AR ST 4, PHE S LT
A9l e T3E T e L Tt 5 QB AL E o BPREDOLIRE ARG A e LA AP A

b g4 ot E S 0.79
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# 5 % & PISA 2006 & & ik ac 4 & w7 ch B syt ey 2 (o[ L R 4k

Group Gender Mean SD t SDR Percent F/M

1 F 422.45 46.88 1.32 .89 51.27 1.05
M 417.16 52.44 48.73

5 F 517.15 19.23 -0.37 1.0 54.60 1.20
M 517.83 19.18 45.40
F 577.77 17.30 -0.07 1.02 50.50 1.02

3 M 577.90 17.02 49.50

4 F 650.50 3245 -1.80 .85 46.42 .87
M 655.82 38.07 53.58

Total F 538.91 88.07 -1.38 .93 50.69 1.03
M 545.61 95.13 49.31

BiEaS R SR o BT 2w PISAZ2006 2 A1 F AL LB AR o e 2 ok SR
ARr o Ephy HEML LR o B Efrd A e B e gt P FH0% A F S o &
2272 s iR B L B oA M e feg o ol 2 BRG] T 4 T il

FARY o T4 Agothl o 2HFA LT R 1030 & 25"50"- o A Aep Fang A s L gL
FL20w s E e P LB RR A G A L2 AP R T A o E g 0.87

% 6 p & PISA 2006 & & ik ac 4 & w7 ch B syt ey 2 (ol 2 & 4k

Group Gender Mean SD t SDR Percent F/M
1 F 401.36 5249 123 .92 48.81 .95
M 395.34 57.21 51.19
F 504.27 2098 0.14 .99 5254 1.11
2 M 504.06 21.23 47.46
F 569.75 1820 -42 .99 53.33 1.12
3 M 570.26 18.34 47.67
4 F 649.80 38.39 -2.88% .92 4581 .85
M 655.30 41.54 54.19
Total F 529.76 95.63 -0.44 .92 49.87 .99
M 533.01 104.38 50.13

PAE2 A PISA2006 2 F ARG B LE o e & RHHLREY S S B hF A IR
BulLP > 94 ARMBENL IR ELE o 2o B 0 BN A Bk F A B A A 4L
Ay B P FO0% S o a2 BT ol R IV ES G 0 P AE LY A ea oL
AT o TR AAHO G 2HEA LT E 900 AP B e Adag g A s A gt 114

112 g2V E - AP HENLZR R b rle 22 AP RN T 2 0 @5 0.8
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% T §x B PISA 2006 t% & & 4 & e o7if hd g5 Mptded 2 (w2 B 4k

Group Gender Mean SD t SDR Percent F/M

1 F 408.46 60.91 2.10* .91 47.31 .90
M 399.59 67.25 52.69

5 F 495.96 47.39 0.31 .98 51.91 1.08
M 495.52 48.51 48.09
F 555.10 46.58 -0.52 1.01 50.15 1.01

3 M 555.74 46.25 49.85

4 F 631.99 50.90 -0.77 .93 47.81 .92
M 634.29 54.90 52.19

Total F 523.09 86.03 0.34 .92 49.3 .97
M 521.23 93.85 50.7

R 2 & PISA20060 2 HE ARG HEULE - e & RSB F L A o RS BN
M LB 44 ARBENT A ERIEF LR R ZF7 i /;4)3 DR A ek A
A FARTET, B P B H0% K S g o P A R S e @ Et A kP R o B
A2 o E R LB G o e EHApR G B A mafR L A RIRT o T A
Wl 2REE A LT 97 AP A e LAl %*?S'i » A F 5 1,084 101 - g ® 3t 24t
IE_ cfrH b Z WA AR NI AR AN RS e LA A g bt T 4 s R AT Ll G EAp
5M’T%@ﬁwsﬂpaﬁﬂﬁﬂ4&”wﬁ’% B ft b B AR AT 10%04 F o

e Res i ko AfEFARY T A BEHA T LR PR Sk R N
] P bk A LRI A RB A BRI A RBNT L TS -

b

F‘*

A~

WA o I AA I R RER PR R A E 0 PR ARG S e A2 Lty
4 ,LLL_,FLq r/@f- éﬂgﬁffg ﬂ\,}ggjpf;%}go

PEEEPEREFHE) A TR FHEFEYULL

Z8EMA P2 PEIFREPE A MEZ AR - A8 EFFLAOSBRAL % - > p N
A o MenTHEHsnt {E L5 25 PISA 2006738 2 (OECD, 2007) #£3.4> L +e WE 4 h
FEAAME PAELHEEMDT Lo P AR X I ER B SF AEAFERYT o 2D
fAFEL A BOBF M T 4 o AR B - R e BAGENE R Bk
PULEERR X LA BVRELIHE BERFZ 0 P ARK P AERNRETLIEOE o 484G

G o AEERF O SR FVRETIBE P AR RBMKOTRE IO 48 G o 4 E
AR R RRETE el AN RELIS . AL APFEHanes o 2 BT EFF L

4 uﬁ;@]? s A REAE L w LR R - )tk o
—*ﬁ;,gi wkrw/*"fi;}iéﬁéﬁ i B enE & F1 % 0 2 £PISA 20060 AL 4 kg7 > A 4
%ﬁﬁma THHEEY %ﬁm%m*@a%¥$*4ﬁo¢%§aﬂwﬁFﬂ% o EHEILRE e
F AR BEe RIAEEY AV ER > 4 § B4 L p AAFR RETHM .
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hO8 PR AASPE LAY

o %k P& i E
TioE ot TmE ot E ToE tm TdmE ot &
Eai s R Eai s R
ftes + -66(018) -47(.031) 18" -1.11(.021) -14.45" -85(.024) -8.11"
§ -17(.02) -.03(.024) -.64(.026) -.57(.028)
245 4 -07(.021) 1035 11(.027) 653" -22(.031)  -425" -27(.025) -1.65
g .23(.021) .38(.023) -.04(.026) -.21(.026)
B 45 +-07(015) 27(.026) 876" -51(.026) -14.21" -3(.026) -6.65
§ .38(.019) .59(.02) -.02(.027) -.04(.032)
FrHE -~ .09(.017) 16.83" .05(.023) e -54(.033)  -5.85" -.34(.025) -4.91"
g .44(.016) 28(.021) -.33(.029) -.18(.018)
- dfE A~ .63(023) 54(.027) o ug" -33(.026)  -9.16" .22(.024) -2.48"
g .80(.022) .63(.029) -.03(.024) :31(.025)
B4R E 4~ .44(.016) 1361 49(.025) 357" -38(.021) -10.69" -.15(.023) -5.88"
§  .74(.015) 62(.022) -.08(.02) .03(.026)

ﬁ*ﬂ?*#ﬁ%%éﬁﬁﬁfﬁﬂ%’ﬁpfﬁﬁ%%ﬂiﬁ*ii%§ﬁ4ﬁéﬂ’f&’
B AL R 2 B LB A S FE A B P2 B c G E S HLE AT S S A
AR e AR 2B G AP AR &7 - ST g o

FEHYRRLHRE

75 02 Becles(2005) 2 3 @I 5 24 > B AR E S = 2 p A
PEIPMEEePT L RF MG BARA LN 80 A - PEFTG - FELAR - FHEp A
i (B E) o B AN S E A o b Becles HIRd Y PE S FERE 1 LG SR
BoiEg Ak SR TR A TR LA B B R e R AR T AR ER
RS > AR R RS PE S BEF Y G  PE SRR - R BB
P PEER IR o BRI RS AT AR T ST AT B RS B
BB L % o

PR RGLPE R ARIE G o B E TR ST T o PEEAE S PE R A
EEFHU LR FP o T LTSRN KRBT RS RETE SR 2R
Wo-m e AR EL SR EE - p R - HREETE AT % o GFI=. 87, CFI-=.87,
RMSEA=. 22 » &gor TR EHNF B £ o8- HEB Ltk RIS A2 FAHAPM > a2 TR
B RS o N R BB AP MR o R i MBI o s ik -
HBERALE LT ETRAEEAIT R EFEEFTRZRERS R DR TR .84
B AFAPM IRA 0 ST P SRR P F s g A A (R E ) B A
FrREaEifam B2 BRRF FORLBAGELR Y W EFLAM R RS2 EHE
A (FHELERE)-
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-453—e TN3ITSCIE \

.76
.S58 INTSCIE ~—
0.66
—1.00
0.76
0.53

A/////l.m
e PERSCIE

0.33—%= ICIEFUT

.4z JOYICIE

Juare=141.10, df=3, P-value=0.00000, RMSEA=0.073

Bl 8§ &2 R 8RN

Y & %§B“£M*%§5Aw3m@ R o Tl AARN > RS BAELRE -
GFI=.93,CFI=. 98, f RMSEA chiicipnsdz 7 X - 18 A Aocit 2 R R 88 ##8 p A g 2
EABE. 96 HiplRHS AR 2

o 58
0.54 R170Q02
o _'bllliiiﬁiill\‘\\\\\\\\\'
0.53 R17004

D.
D.48 R17Q05 |=e

0.
0.56 R17006 ﬁ .
0.5 R17Q07 /

0.53 RlTQDB

o.1 RS'?QD‘l

Chi-sSquare=4522.60, df=76, P-value=0.00000, RMSEA=0.083

DD\DDDD

B 2 7TJ.§ 4 B —+\.’I-|% 2_ B & 1}3“’:;\

BFAZ2 T A BUOAHAN > LB HRHREHFA DRI TR ETE o AP EBATFRE
% #53¢ (Meredith & Teresi, 2006)> 7 T & £ § L cnFHl & L BRI NF R [ A E LA E o dot >
DR AERR AP AR PRSI A g L RAPBSNLI RS AR AP AREKRE
2 FlREcp e A TR BEMERNGEMRE BB  RITABFFEFEARE o FRHE T
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FEFEMERERARG MR TA B FLRERGHEN B3 > EFH k%R - 4+ 9 e K
G RSN RFEL RS AR o RO E R ERS L G REIRTBI3IIHO6 -
20 APHEHER T IR S
st x* df GFI ~ CFI ~ NNFI RMSEA
Rl
- S A F:6125.57 342 .90 .98 .97 .064
M:6093. 05 342 .91 .98 .98 .06l
Flx#P pE 1221863 684 .98 .98 .063
Fl% fimip® 12256. 62 707 .98 .98 062  Ay*»=37.99"
kB 12309.07 713 .98 .98 062  AyA=H2.45
H ik
P R F:2778.24 342 .90 .98 .98 .062
M:2824.84 342 290 .97 .97 . 064
Flx#P % 5603.08 684 .98 .97 .063
Fl& b imApE® 5622.27 707 .98 .98  .062 Ayx»=19.19"
F kB 5627. 35 713 .98 .98 .061 Ay%=5.08"
p A
P R F:4629.51 342 .90 .97 .97 .066
M:5458.97 342 .88 .97 .97 072
Flx#p pE 10088. 48 684 97 .97 069
Fl& foeap® 10177.67 707 97 .97 068 Ax*»=89.19"
kB 10197. 71 713 97 .97 068 Ay%=20. 04"
¥ I
P S A F:4544.68 342 .89 .97 .97 070
M:3960.42 342 .90 .98 .98 .064
FlZ#P pE 8505.06 684 .98 .97 067
Fl& f im4pE 8535.19 707 .98 .98 .066 Ayx»=30.13"
F kB 8548. 83 713 .98 .98 .066 Ay=13.64"

% 0% % Bor A MEHEES I T HE P AP A TR R AP PN R AR B
2 HE s FAREEG 2 R RAptR o G OF N . TRT B E LA B RGEEE fst
ARG F B F i 357 o 8- BRI R AR RAS L > BAKNAFF > L8 8
IoE R E R o U Sl SN X AR S @A+ 2 Bk ¥ (Marsh, Balla, & McDonald, 1988 ) -
Fpt o U H B FRERETL TR P AR N A B iRtk g 0 R
s - WA gRAL R RN F IR E AR RAR ML o Y FeAGR o w FS
LA AT FEIAPN > REFIF LR VARGARE  BARBE OGN e Apiy o A
B R A o A R AR RS o T RO R F R E S
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