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WA LAR i Ak, © ZRBITERE H 52
TASEE RN /T > BRHIEREE ~ 5153
R A ENEF > HFEEFEEES
W FFEEFARRSIC - SIEEGTEE -

BRIEZY (2014) 16 B 8 E HHE R
HAFE e - B R R R
AR > HIEYIE - B-PEEGERE (PE) -
R PREGRE R (H5%8) BEEETTAIERE
Hrp s s M R B - dEEE IR A
P e 0B R Rk B R SR > DARRA
B R RO EVE BB R ik E A
B — g IR AR B - (B TEGE

MY REZ B MR - SR
AR A — A L R B A B R B ot 2R
B R BN A R ARG R T
TG R e - R R F R 2 0T
PGS o B HA R R Ik e B g > H
HITE T S sl e i B2 i GO R R TB G
BMEEERERRE - (E 2 EAERE
B R R R S - K
bt AR EE AR e - By
iR E R Y TR EH
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bank) - 23 - FHKGEUEMAYE H B H
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SEAVEE o MAEAR s A E H I - G
HEBEFR R EREE RIT] > il
Bt Bl E - AT S BRIy A &
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Ko 3. HEBRRED ~ J0-HT FeiRe J ) Bl TR AR LR B E
jj °

MR (2013) HRELHyEAR PRI
[ HlEE - R R - e 2R
BB = R B HER E & - HIBEY
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FHREAC / (4/1/0) (3/1/0) (4/0/0)  (2/6/0) (2/6/0) (3/5/0) (0/1/0)

B/ N)
HE 133 99 103
7% 133 90 101
N 132 96 104
T% 130 86 100
k& 356 359 397 21 1,133(99%)
[ 354 348 395 20 1,117(99%)
Pt 337 356 392 21 1,106(99%)
2 BIrPRHERE I e B A R (G

Bl (2% ) Erat CARELE)

e e omE ke

& 35k

B s
il Tgfé /NEF CRIRELB)

it/ 12(2/9/1)  9(3/6/0)  8(2/5/1)  1(1/0/0) 68(26/40/2)

/)
F5 335 (99%)
2% 324 (97%)
Bk 332 (96%)
1% 316 (94%)
as; 433 292 343 54 1,122(99%) 2,255(99%)
c& 422 348 314 57 1,141(99%) 2,258 (99%)
Pt 393 345 337 60 1,135(99%) 2,241 (99%)

TSR TIEEEAR R A - BRI ~ 2
A~ TS « BB R 316 2 335 A »
BHEARLLE 94% 2 99% - B HEH sk Ll
96% o

%~ O~ BEEAB 106 47 4 £ 5 K
AL R R S A A B - S8R 25 A
B/ NS AR - BB ERREARS By

1,133 A~ L117 AR 1,106 A 5% HL 6 £
Fy 99%  [RIMER] P& B2 A BT IR AR
A A SRIEE o KB BR T DA
BRI - HRARRAE 2B
TR Ry CAERERE > YRS 10 HE 11 A
AV 30 FrE LR AR M > B AR
AR 1,122 A~ 1,141 AR 1L135 A > &



FIERB B A B 2 V7 R R 2 P s - 109 -

BLHIEE By 99% -

Brat B R R R A e R R R e
TEABFIA R BIREASE 4,663 A > 1£
ANBHITEH R BIRARE 3,398 A -

2. At e R 2 RE R

RS G E B = RETE
BAREAAI ] - BRASER 3 g R a8 SR b -
BEES B EETHILEESER  20E
RERERLE G340 EB AR By BELA MR A > 3
BASIIRME - HEF -2 W~ T
VYA RA 105 4 05 A LAZE 17 Ay
FEARER A AT > SRS AREA 1,573
A HIRARRE e SRl - A55d
o 2B A R A OES » NG
I R EE B By 85% » MR HL M =% -
o 8 HEBEE () FZE—HE H
AL = R EEI frE R
PR A ES TR RG] - L3895 A
AR R 95% ©

I~ O BE=4 0 ARERE - HLET
HU15 21 Bl b 1,234 37 JUAF # 2 4E 22 B i
W > ZBESRAES 415 A ~ 421 AR 398
A BB 92% % 95% » BB
11 93% o

Gt iR PR B G R R S Y
AR EBRARE 3,702 A -

(Z) BIEEENEEAE
1. Bl A G 5 B AR A

HRCEA 2B AR
IR [Pk A B IR DR B AT Tl 7
B S E R R B E R ETE L R
88 o G T e Atk A RE L BB« AT S
FERG/NAE - AQRT MBS 2 1% EEER
FERVEMIETZS - FIIFE ~ BB R TECR
f7RREE > FERHARY 10 25 11 HfEH > R
A3 2 4 Al - e AR 106 2 109 2

TR HETT LR B PR e I A
(HIES > A0 4 FR o

1 RHEH A~ B~ C~D Yl B
DU bR s AR 14 frisd/NE 1,361 A e
BAEAR > ARG LR 94% » 55 2 ]
E~F~ G =% > DIFEE - iz
RATH 13 B/ INE 1,097 A ER0EA » BEA
AREEH Ry 91% » 55 3 RFEHI H ~ 1~ ] =%
W DiEHET ~ 2RISR 14 07
B/ 1,455 AR BRBEA  BRAE LB
B 95% > 4 KM K ~ L~ M =05
DUREBRIER ~ e 10 ATl AL 1,390 AR
R » BRAE LRy 99% » 565 5 K]
N~O P~ QUYHEHIES » Dl AL
13 ATEl/ N 1,170 KR ERHEA » AT
FeB Ry 96% - #EETH 6,473 AZELHIES (£
ARG 96% ) -
2. b AE e AR B B A

2 107 B4 109 BAAER - B AR HETT
— 2R rEy R e VW e e Y T > TR
B = B > 55 = R DY - 40
5 R

FRGEH A B~ C =55 DU
FR -~ mHET - ZRETEERTIERE
AREg s 11,127 ABESIEAR AT
RBEy 92% - 55 2 Xl D ~ E ~ F =45
B > DIBFERER ~ st =Z e U4
Rt » I 870 ARy ERRA » BAF ML
Bk 95% » 55 3 Kl G ~H ~ 1 ~ J PO
DIFEERRR ~ mlE TR Z i AR R A Ry
50 1,572 AR BRI ARG LG
By 98% o HARIHEGTH 3,569 A HLIE - %
B RAEA LBy 95% -

(=) BURRIBIER TR
AWFSEEN = E )\ F A BB - 3



- 110 - (Ss7 s =il

%3 w2 B A A &

B/ N4 (1) B (AZEHT)
e e mE TE hE  HE
R PR /N (AR Nt (AR
E%&%E 5(3/2/0) 6(2/4/0) 6(2/4/0) 2eilp 2(2/0/0) 2(2/0/0) 2(1/1/0) LEBT)
AR/
N,
H& 119 145 141 405(91%) 77 87 72 236(96%)
Vs 137 122 130 389(90%) 73 78 56 207(92%)
Rk 132 130 112 374(85%) 79 78 68 225(96%)
T4 135 134 136 405(89%) 77 79 71 227(97%)
[t
PG

X3RRI AR E (B

B (ASHR)

aat CAREL)

BRI I Jt& i 2] &
Bl BEARE (B

BekaEA / 10(3/6/1) 4(2/2/0) 6(2/3/1) 1(0/0/1) 44(20/22/2)

/)
F& 641(94%)
2% 596(91%)
NG 599(91%)
T% 632(93%)
% 175 70 146 24 415(95%)
[ 162 81 156 22 421(92%)
B 148 109 141 0 398(93%)
76 (IEEERA AR DHAARIEISEE  99% -

Jld > E R BRI BR A SAR - BUSAH
FRASLES] 100% -
() ERHBERTER

Dl e sl 30 fr AL SO R IV E
B4 > DU RIRAT —BEAR A 8 A R AR
HETT ISR W PSSR B9 > B 2 533
A (370 A~2 163 N) 5 — x4 718 A
(5364 A~ %354 X)) BRAHUILHR

() S9HSEmAEERER

Fodt R AE T 75 - RE &
BT S HBI - Sy PR
EEEEE - WEEREE > mREhEE
BARER 8 HBT - H RIS TR
HREJI P AIBLDL - HAGIRFTE B A A
LR > KR A B DU s LA
WERE R RS - REE IR R R E OR



FIERB B A B 2 V7 R R 2 P s - 111 -
%4 BRRHERE: G bk A

gl il 1K F2X FIX Fa4X FHSK
BRI I8 Pl P & e P il

R (B
HREA i 14(5/7/2)  13(3/8/2)  14(4/8/2)  10(3/572)  13(4/7/2)

/N)
A& 345
B % 342
C# 338
DES 336
E & 364
F & 363
G& 370
H & 449
& 498
16 508
K & 472
L& 463
M & 455
N & 279
0% 285
P& 304
Q& 302
&t (7 1,361(94%) 1,097(91%) 1,455(95%) 1,390(99%) 1,170(98%)
LR ’ ’ ’ ' ’
25 R PREER i B b R A
Zell ol X X =X
ERAL I I, Al 3] &
B (BERHIER /o /7)) 16(5/8/3) 13(3/8/2) 14(3/9/2)
A& 379
B % 365
C# 383
D & 278
E % 295
F & 297
G & 411
H & 392
& 414
16 355
aEt (A
1,127(92%) 870(95%) 1,572(98%)

EEBT)




- 112 RABETEET

GHEES) SRR DU SRR T3
O 18 TS RS —HE FE 745 A
ARARALEH Ry 99% - BEARRUEEE I 55
KMO {55 .92 > @I EYITEE -

I BREEATN

ARKBFSE# F SPSS 24.0 1 BILOG-MG 3.0
Mea TR REE T LU R oA

1 AR B ~ sl ifest oo B T &R
ot > DL siaR iy E Rt A S w221 7 A
FEA ©

2.7E CTT fURRE - GHEFTE TR
R BB I ~ AR FHRH LR

3.4% IRT BYERE T - DLSERY ST 5 7
AR - FHE USRI - RS
E=28 -

4. DIENTREAR 1 B o Bt e A RE A
B R B A A E PR -

5. DB ZEAERA - MR AR AHER 1 v gy Bl B2
1 H R ZE ROk BB -

MHRHER

— EREZER

(—) RS ERERE S S

W BT 4 KT » SR
TR - B TR R IR SRR
WERE M 2 MEASEED
R IS R - 2B E
BRI HECRATER B A R AT
RIS R A P o AR I T
B BRI R 0 -
BiLZ b - IHREEERE T > oS

TRR2E > YIS RERAERI AR

) EBEREETMBAEABIRREASNE

B0~ X& )n

& |

AWV ~ L2~ 4 - HIR I
BRI EEER - SPEEEREE
b R Rp L B S SRR SR R R
W SRR DU = BN B R SRS RLA
Rk R LR - DI AR ETRE > N
A TAERREE  FRERFE TS 0 ahidiT
HGIL ~ EFREGR ~ EER B 2 IR
W SEAGEEE R - DR a RE
e - e atE L E R YRR AIERE - BE
[ EEARERE - B E YRR Al T R
B HaEFHEIEREXETES  HRG
ELEE - R T TE & B 55— R A s I B B
RIVESR > goREEaE A Aok
Bty & B HGE E B -

bR T IMEE SRS > A aUE b
PRAEL R S A BRI 30 7058 1 5 Bl Y A 0 e -
FH RIS R AR DL R U AR ER AR
i EEH A NTEE, > RHEUEREIEE - H
Fo FrA AR S REEN ERAARE
fe - DARIPEERER A (R A ERL AT IR - FAUE
B 56 -

= REBERNHAENS A

AW E R B R AR T
H - B EEEIRANE > AU B AR
HIHERAEIT 2 - Rl 2B A A
SE AT AT By AR A G A HE A IR A B -
DARAR A SRR - R DU St P o
W FEA PR HE R R P R T E B > DL
S A SZREA L BRI L E 2 -

BFFEE R S A B AT R AR - REE
FHGRIRF B LB HETTHE S - PRALRI B RE



FIERB B A B 2 V7 R R 2 P s 113

FHERGETETTAEEE > R ZHA 8 i
WG EAE (RRE ) - A E IR
SEIRIZ2 IR, - S [RIHBE RE A R R
AR - WREAAEMRI 2 -

AWFFELLIRT 343l a b c =2
o 25 -HENNESGE (infit) B
HERE (outfit) {ERE HMEAZE IR
— 0 G Z AR 3 DU/ -3 T
et o BT 2EEA S - iR AR
BT TR 24T o SRV (B THARA
PARRAIES: 2N 2cyab SR Vil gt
BE > AIEHR M HFEE BETEE - AW
ARG R -
(—) BEIPHBHERAE EEE
L XA ST

% 6 JEEARL UL FEATRE T 1 EE fr
HZ lRF A AIEEN - R T
IERA 55 7~ (LB 320 ~ AP 35
JeHERE 18 7 ¢ FERRANRE ST 1 BE o i - B

s SA T ~ FERIAG 37 - ~ AT 41 K
AP 8 -

7 SRR U LR ERE T e B e A
HZ o Rl - ERERRET R T
Bl E2 s B 2 AT 50 R FR Al BT R
HIEH 20 @ - B AR B IR 38
o MRHERERRE 32
2. AR T

TEFAb AT > R AT R H Y 8
1 a Z2HCPIIET 0.696 » FRMERE 0.222 5 %
J& b 2HCPIIET 0.599 - RS 1.444 5 55
HIEE ¢ 2RCHIET 0.213 > F5HEA 0.050 -

HIERHE H B RV —EEE » LRE
FREREEASSERE - HiAl c 2H0139(H 0213
JE IS EY) ot S RE H b — S BRAV IS A ER
b WP 0.599 2o 5k RE o i {2
Ry E HAE R T BBEER - KK
PG RIS 2 BREE e
ZHCVIIME 0.696 - AR 0.6 - FoE i@ V43

2% 6 ERRHER: i Bk e R ER R bk BELER AT HE 1 1 5 1o el H 2%

o SRHIBE I ;
S i e S T e
Y 13 18 21 3 55
{LE2 8 13 10 1 32
G| 24 2 8 1 35
HiEk Rl 9 4 3 18
“i 54 37 41 8 140

F57 b RHER SR 4 S BRI BELRHELE  17 J5 E

FIEERE e
R T R O S U RE
B ET S L S

il 9 12 12 22 55
{LE2 12 6 10 4 32
G| 20 2 11 2 35
HiERR] 2 9 0 5 4 18
“i 50 20 38 32 140




<114 - RRBE IR

B -
(Z) adHBHmREAERE
LA ST

%% 8 PRI AIRHE R RSB IR
A E Y 82~ LR 67 M~ AP 71
KSRk 54 8 5 AEFRRIRE ST R G - PR
BEJIA 141 78 ~ JEFIREJA 44 [ ~ 23 HTRE
J115 66 R FHERET A 23 /L FARER 9 Al
HHERHERRETI M RE 71 - BIEERER e
121 3 ~ FHLEEG TRHERRTEE 1308 - B
s R R B R AT 86 M R R i R T
Hs54E -
2. AL AT

REFAL TR - R AT E H B9 81
J& a Z2HCVH{E Ry 1.080 - ARHEZE 0.460 ¥
&b Z2HCFE T 1.009 - FRHEZ Ly 1.100 5
HUE c B HCPFITE T 0226 fHHER Ty
0.062 -

¢ ZOE{HE 0.226 J8 HA 6 Y] 3 s e

S — VU — R ARSI © B b 28
SPEIME 1.009 F2k - B R i B
EH - FFEHhEBERREN Y S
a BHCFHIER 1.080 > FURREHSERIELE -
(=) EmMEERER

B e R R IRT 5 2 f5CE Fr il & 1Y
AEJJH B — [ > Lord (1980) 8%y - #K
TR B AT & B — L B B ORI
ANSRRE H VY3 AHRR AR 1 $ AR 2 [
PEfGEHE - BIa] H AR R A A R B R
fiti o ER—FRUEWBRNE M > B
B PHRER RS SRR G - AR Bk
ATUBE — AL © AR 7er 2 S BE 5 15 5 1tk
—BE - R — 0 BRI TR R A
HBRIIN RIS R BB HAE— (R EUE
Fy 5480 ~ SEAERFEME Ry 1.660 ~ 25 = fEl%s
BIE R 1.628 » B — R EUE BRI R —Fr
BiE (R3.3 %) - MR R R =
RrEE AR, - nIRR IR R B — A -

8 i rP R i b U R & B R W b BELER TR 77 1) e A H 3%

e A SOHIRE T 1A/ ,

R i T o E i
e 50 12 6 14 82
===t 35 16 13 3 67
G| 33 8 27 3 71

HrERf 2 23 8 20 3 54
i 141 44 66 23 274

229 i PRHER M iy N B HE G R R e 2 ER R R b BB ER R 7 1 5 g E
FHEERE J7 1A
ELR IR Flephfiprs SR PR s REE
me  nmps g A

e 23 3 24 32 82
===t 33 3 25 6 67
&Y 40 5 23 3 71

HrERf 25 2 14 13 54
Ei 121 13 86 54 274




FIERB B A B 2 V7 R R 2 P s - 115

= TGS E D

SERARHEE % - AR HE AR UERE > H
TE LB R B T R R o3 R REAE
[E— RN L AZAFEZHE R BER
[ G2 2E - By T kA REL e L [ SR Y
JEARRE - PEm AR A, - ST E T P A
H— RS A R E S - R ARk =
5 A T i B R PR B -

ARAHE AL 5E FH A B R e [ 0 B
E Ry 34 RERTHIES > KL 20% Ky #ifadi
WSS 7 EAHECE S - AAEE
YRR 2 @~ (LB 27 ~ W) 2 R I EREY
21 fEsBAIRe T - S ATRES A 2
-~ FERIREIIA 2 B EFRE A 3/ 1E
RHEERESTRE T RHER MR 4 3 &
RHEMERIE | 8 KRR B R B3
B 3 - BFRE R E s R
a Z2YOFEIE Ry 0.688 » BEAEREFy 0.240 5 B
J& b 2B -0.270 F 1.268 [ » SEH{HE
Fy 0.695 » KEHEZE Ry 0.369 ;5 FHMIE ¢ 28
PR 0.184 - fEHEFS Ey 0.023 o

2 15 HRH S M el B - JRERE Ry 50
ISR o [RIBEDL 20% Fy i@ 630 - HUsSHET
10 mEYEA 3 E LA 2E
AV 3 ERHEREHEE 2 /5 TR AHIAE
M - HTRES A 3 & - FERIRE G 2@ -
HEREIIE 3 EEHERE I 2 @ 0 (R
REJmE T - BHEERTERE 4 & - Bt
AR IRE 4 AL B RER R
S0 2 8 o m R A S - SR
a Z2YCEIE Ry 1.656 » BEHEZEFy 0.441 5 B
FE b 2 0.112 F 1.359 2/ > SEHE R
0.848 » fEHEFE L, 0.434 5 FEMIEE ¢ 2HFY
Bk 0.205 » fZEHEFEFy 0.063 -

M ~ EEAYEA S 2

e ke E R E S B A E -
ARG DG SR AR R T 1B E
A s AL R R R HE A T /K S-SR L LA S
SR =280 - DUN 73RS HE B R [
b S B ey R R A B R A RE T TR
Eﬁ o

(—) BEHhRIZBiEmEE

T 5E 5 1E VU AE AR HEE AR K 17 BB
FHER A HIES - 53 Ry ALK THEE - FHk 10
Feg% 11 AIE > sEEHE 30T ] LUBOA RE R
LG 309 @ o HAPEERUAE - &
BYHEA 1078~ L2HF 7198~ £VH T3
R SOBEREHERA 50 @ 5 FEZREIRE I
HIfEREJIA 110 & ~ FEFHRES IR 72 & ~ 7347
REJIH 108 @ PR I 19 & 5 R
RESIME - RIS A 134 & - 3
fHEER A RIS 33 [ - Rl REE
FHEEEIRA 88 R R RIER R 54 & -

AR B e B R R R S % BRI E
I8 AIE a Z28FI{E Ry 0.673 » fEHEZE Ly
0.237 ; HERE b Z2EVIEFy 1.265 - fEHES:
By 1.351 5 S5 ¢ 2HCFEE R 0.210 0 £
#E75 0.052 ©

¢ ZEVI(E S T U 3th 5 L DY 5 —
EEEAHAENE ) 2R 0 2HV9E
1.265 » ELAHBL A fc HERE . - $2 7 T 5l
B - $ERIRE a 2ECHIEINEY] - FFETF R
BEEGEREER -

FE— R 12 AT H > B R A
T B i S G RE A SO AR S S A 0 b B BAE 0.5
DURE 25 @ > /it -0.5 2 1.5 2 [HEES
150 J > 7E 1.5 DL 3ARER 134 3 -

(Z) SPEBnAE

W 5EE e =47 BARTHEE AR 10 B
R B - B 50 ERE - L 10 3
EHAE 0 BSBIESRM R E R 70 438



- 116 - (Ss7 s =il

% 10 BrP R SR AU L BRI

BILERAIHE 7 10 5 B ria H 2%

— TR D -
R TR W 5 TR i
LB 28 32 44 3 107
1bE2 15 21 33 10 79
a7 47 7 16 3 73
HERFE 20 12 15 3 50
= 110 72 108 19 309
511 B RS S R U S5 AR LR 71 5 88 i 25
R D
spam  AEUER TR NERR __— Em
Re  pens  wempm
LB 23 15 32 37 107
=1 37 10 22 10 79
ast7| 50 5 18 0 73
HERFE 24 16 7 50
= 134 33 88 54 309
S 12 BClRHE Pk SR A SRR 5 R 54
— b 2H -
S 05LF 0.5~1.5 15 Bk a
i 8 55 107
v 8 27 79
G| 5 26 73
A} 4 26 50
=t 25 134 309

o3 Ry = IGEAT R - PR 13 Jedk 14 nlR
R A ] DU B R R RE 3L R
412 7 - Hr e SRRt - PEE 117 38
LA 1118 ~ AW 102 B R ERR 2
82 | 1 FERBAMIRE ST FIE > BEARRET I 168
&~ FEFIRETIH 93 M ~ I ATRESI A 126 &
KeRPHERESIA 25 M ERIERRE A
PRI G 188 M ~ FRAL B AT RHER
I 23 - Bt R AR 135
W R PHZEfR R 66 & -

B IE SRR AL AT > bl
HATEAEE a 2ROVI(E Ry 1.190 > FEHEET,
0446 ; HEIE b Z2HCFIGETE 0.947 > FEMEE
F50.936  FHHIEE ¢ Z2RCPIIET 0.235 > £
#E72 1 0.063

c ZHCPII(HE 0.235 5 Y) il S H & 2
AUIEIIRE © S0 a 2HURE B b 28
SPME 0.947 FFEE Ry BEHEIIEA H A -

FE— A HFR 15 /A Eh R
B s S A R 0 A > b BHAE 0.5



FIERB B A B 2 V7 R R 2 P s 117

# 13 PR SR R L ER R I

BLERHIRE )7 1o 55 i H %

il TOHIRE T 1A .
R T &R 5 E =t
) 40 33 33 11 117
{LE2 48 27 30 6 111
EX7| 45 8 45 4 102
HBRFLEL 35 25 18 4 82
=i 168 93 126 25 412
14 @b RHER A oy b e e 2 B BRI B ERRE ) 1 [ H
FHEERE 1A &
BERLGEI Fleamhfre  sPLBEE PRREHERRE i =i
R pens  wemmm O
) 40 7 31 39 117
(L2 49 12 41 9 111
EX7| 62 35 4 102
HBRFLEL 37 3 28 14 82
=i 188 23 135 66 412
FE 15 b RHER: g N e 0 e R A ) R o A R
s e (b 28D o
SR 05LLF 0.5~1.5 1.5 F I
Lyl 6 57 117
B2 5 51 111
) 3 30 102
HERFLE 7 41 ]2
=L 21 179 412

DU HIEUEAS 21 7 b 28T -0.5 £ 1S
LEEEAR 212 5 b 287 15 DL EEE
F179 & -

I EEAERNES T

Fo 1 Igt i R A 2 5 Bl R AV &
AL > BF e e A i i ] R e S A
CHETTHEH] > Forr 14 AR BB TR
Bl - 18 2K H R B
Sl RIFRF B\ EF A A B —fi A A

FH% 16 R A1 & 18 24 AF 1 B 25 A 2
W15 70 ERRABEE Y — i A > AT AR A
K8 S AT A R > R P A T SR R B K R

(p<.0025) > R EH0.70 £ 1.02 [ »
EHRERCR - ] AR AEEA R
B HERAEE -

N EERERBNES

ARFE L = E PR B E 2
FERE B AR PHERSE R Bl - B e B



118 (Ss7 s =il

# 16 BHE i B R AR M ISR IR R A ¢ BT

EEE (N=568) —fedE (N=718) R E
Sy s —— - _— ({E
- SR AR SR AR P (d)
éﬁ\ fﬁ =
%%/jlj\;;gc 13 8.202 2.903 5.526 2.390 17.722 .000 1.018
SORNPFEFR -
7 3.783 1.655 2.435 1.458 15.518 .000 871
R
;27\ _*LE =
e MRS 9 5.558 2.171 3.708 1.921 16.195 .000 .909
JEH
;YJ\ Tﬁ 1=
%D:F;E 30 2178 8% 1543 915 12513 000  .701
= a _
ﬁbji[:"g 6 3.600 1.589 2.206 1.435 16.303 .000 926
Eva=]
P CTRE -
Hbj;j%;g; 12 7.444 2.705 5.208 2.327 15.923 .000 .894
P RE _
AETIFIE 7 4.033 1.659 2.756 1.484 14.547 .000 817
%
2 STRE _
Hbﬁﬁmg 7 4.644 1.732 3.042 1.510 17.429 .000 994
fiF
FEETT AR PR B BT > A5 R 2 B AE B AR B 77 0 ERIEEE A E L] b2 ER
B 472 51 2 p [HYFEEE K SR > ILIEAV 50 FEAH R TR e S

(p<001) ; PERRE (R) MM 22 % 26
I FFETRIC AR (AN 17) -

t ERABEERSUMERET ZH

L JERL A VST AR > o I 8 E T B
Bales > RIS - IR EE R
BECH o DUN T3 8 — G AAn fay 5
o

(—) EUERET IS S AE 1= B 48 PRI BE

FyeE5 mRHH A ~ SR ZRBAIRE

#17

18 [y I A B R IS B R AIRE T 7] L
[ E 2 AEYEA 15 L8R A 108
LV 15 ERHERFIERA 10 /@ 1 FEFEBAIRE
i > BERRET I 24 M - ERIRETIA 8
W~ HTRET IR 13 EGRHRRE A S
FFEIR 19 " A1 FERMRREST A B > BHER
R 5 20 i~ RPAGEEEGT RIS IR S
H2E - HEstRBENERRE 1478
KRPRRERRA 14 8 -
(Z) RIEEELS R EY

SR ER S pu A B 16 05 B Wk 8 5 S B

A PEPE AR

B YLV HER C YEME s

A PEERSERA (N=29)
B PEEESERLAE (N=19) -
C PEERSERRA (N=28) -

AT3*R%(R=22)

A483%¥%(R’=23)
- ST#%(R*=.26)

#xp <001 0 FEERATR R E FREK



FIERB B A B 2 V7 R R 2 P s - 119

18 PR R SR R RIS B RHE 1) ri H R

— DRI I )
SR T T 5 i R
i 8 3 1 3 15
== 3 5 2 0 10
4= 8 0 6 1 15
SRRy 5 0 4 ! 10
IINET 24 8 13 5 50

F 10 e {rRb B SR B SUR A ) E R  E %
R I
S STV T W 1 R
R pens  wemmm O
Y 2 0 3 10 15
== 4 1 4 1 10
44 9 1 4 1 15
SRRy 5 0 ; ) 10
IINET 20 2 14 14 50

5 A B B AR S K B (TIC) HESLTAE, » FRAE +1.1 (3T BB B
dikRlE o B b 2HAEREE R REEfEET  REJIFEIIELL L L EARE AR A > BE
ERUERAERR o FRIEI AT - GRS R AR TR U RS B MR

5 EPRBHEREI ISR TIC KRk IfkaHisir e

3

3

e o 2
S B B

BEST



- 120 - (Ss7 s =il

(=) B8

PN TR < B Lofhie s it e R A
TEHRE > BUE & 8 R B E AR Ry 0 55
M 97 » BB L 2 BURERS - (KL - A
T B g 5 ] 7 B2 A 1Y 1 0 S B AL B
BRI T B (A0 20) > JREE
A -

RS

— i

(—) RE=mENR2HREREEER
w5 B B RAKE

FESCRRIR RS 81 2 X /Ml RS %
FHEVER R A S e © SRR
PRI BRI ERRE S = [ - 5 R i M 1)
WA TSR R AR R R ZHRE > (Kl
BRI DB T ~ mrh B ARSI E T A
AR W RWH -~ (BER -~ EYIRBHER
IR B REH - T TR
W + BB REME AL B - R
TIPRE RS S  ERR—maE
K o AEPUE SR S s SRR -

% 20 P B AARHEE SR b o B BT 2R

T HE  HEHE
AR SR Tfj‘j;i*; B ESSR ng%z
2 1A 17.93 25 55 51.35
3 1L 18.76 26 59 52.31
4 1A 19.59 27 63 53.22
5 10T 20.41 28 66 54.08
6 1A 21.24 29 69 54.88
7 1T 23.50 30 72 55.73
8 1 25.28 31 74 56.59
9 1 26.57 32 77 57.40
10 2 27.86 33 80 58.32
11 3 30.49 34 83 59.31
12 5 33.58 35 85 60.32
13 8 36.03 36 87 61.38
14 11 37.98 37 90 62.55
15 16 39.99 38 92 63.62
16 20 41.61 39 93 64.53
17 24 42.82 40 94 65.46
18 27 43.99 41 95 66.61
19 32 4521 42 97 67.96
20 37 46.55 43 98 69.63
21 41 47.69 44 99 71.76
22 44 48.55 45 99 73.50
23 48 49.41 46 99 DLk 74.38
24 51 50.34 47 99 DL | 76.50




FIERB B A B 2 V7 R R 2 P s - 121 -

AR LA X EH RN KL BEH
i ~ HEF ~ 2 HTRIRESRPEERAIRE ST - BEER
REJIRIZE BRI ENIRET] TR IR S
FEHIZ: ~ PG BRI ERTT » RIERe R
EOR B R B R R R PR U R R ERRE T -
(Z) EEAEERBREG AL RENE
E - ERAE
el e TP T 2 a2 B A R RF ]
fnd > By T HECRBER A B - B
HEHE R ~ 5~ £ - HRE
KOFHHRAER /M -t H By
FERFEIIRDL  HEREREERRGE - [EZREGR - 2
TERGILELE ZEM N - 0B H AR LY
ek > — 7T AR At RO JEL s -
TR TRV B ER BRI - HUIHt
FRETEEA A - DIRBR i skae B R
# - LIRRENI MBS B A ZINR B - X
11 A A B o o S RE AR T TR RE © SRREAN
Rk AR > R B B S R e B
HIF PR i/ MR E L - HY
RFREAHENEEREREH BFENZ -
AWFFELLBGRAE R HEOREEE P AYE H
HRIFHSLE -
(=) MIRTHAEBEZERSRETEANK
BEERNERRERT 2 EE
FE A — B RE 7 e O 1 R I — i
ko INIEZCETR (2007) ZOREBAEE
MELI =B HBAERIT - (RILARTFE S 0Bl
7 B R B B DL e R R R e B
M EBECRERANREREI 2O A E
SYARAAEEREEE FRERMEEH -
A H FSe TR G20 ER IR
B EAFRAEEH 280 ERHAER
BAAT > PRFCREEE AR o FAS B AR ER M A
B 2 BIRE ARG 4,663 A > m R
B B R AR AT 3,702 A > R2KH]

DU PR R e B - GRS RE H A Bl )
Dlffgssei i AU BRI R] - DU A JJ55 40
FRRA - AR IS AR SRS - #ak
T -
(0) BBHE—RNBEEERREZRE
B9l e

TSP TIERE R e OREVE R - A
Az AR LA BB > o 2
F i thZE PO 7 B R R IR AT A - FR Y ARHT
BB R R AR A T TR
PRI G IERRE > e BT — KAk
S AT i RIS ] - PRI AT
% EZRHESRHE - FHERZHER R
Bt 3-4 A% 9-10 AR E e - 5%
SRR R PR Ry AR RN S5 X N PSRN ]
It —REE R S AFRE KRV T -
() EREEEFRIR—HEEERNEH#HH

RELARHE R B SMARRY R bz

A TR B AR A E - By
TE/THE B REAER —EER L > £
AR S A FE R &
I FRI B A T B L FIRYSRAL - AR 5E
Fo 179 IR RLE - $erm R
REPRANE - T3 il EH B st 2 e B e
Bl T R e B 25 g — U 2 Y
(e SR - ORy R A S U E e B B M
R R R > e B A
BN ARSI - =2 B E TR
HE o
(7%) BRRFIIRIHE BB E

PR R P S A B BRI ER AR
BB ER A B E AR R E Il A o EARRA
FEE M EE B H AT R R IIAT © e
HRAEE R EIRR - EEAEAESE
W& SREEEE R — A R & d TR
0.701 % 1.018 2 [ - AI Rk E R A



- 122- RABETEET

A RIFH SR -
(t) BUEBHNRERY » THEENN
Rt

AR A — S e A B o
FERCHE B T B - (B ES
M o HIERDUATREJUAE +1 DL R 2R A RESE
i e ANUE by EARACHERE - (o e H 2
AIDAA - H¥ R RE I RE TR HEATYE
iR (standard error) #%/]\ > FREH 745 A FYHS
RERAR BB - F R & REJIERE
TR RS MERIREJIRAS -

“BE

(—) HERFTERREBMmAEEE

AW FRER T H 2B R AR R HE
P - SEELATERAE IRT (WREH 28
AR LAER I H 2 8odaE 50 FIRE
B R AR R T B R A B Tk e U B
i EEETEAENBEN S o RREREEE
HIBRE H MRAEE (Vale, 2006) - thiE
B RCE A At R -
(Z) AJEERMB BRI E R

KIFE S B M i R R A > B
AR PR A R [ B B g P ER A LR
[l - FEAE e > H 2 BSR4
WANE 2 - SRR 2] COVID 19 ZIFHI+
i USE R = ik shike e )N S A
HIBERES R 7 B RBEANIIZ N B =
RIS A AN 2 SPATHIBER 2 ? B0 R
TR > ARTFEER A IRT 2T TR
RE - A S A EE - R
HHE =280 REATDIEEHE— S HIR%E
e MRS - 2saik st -
(=) FI7EE s EERIAE

H AT S E A AR SO ) > 73 )
B LB - AP B ERELRIURIE - HEH

R+ A B BGR A E s SR B E > R2K

RS SR

() RRUTLMKBASE » EEEREE
B E

AR P L ] 208 f B B e ] g e
REYARILERS > REJRH 8 e 1 SRR e
BREB ] > EH 2 A
el [ B B B W A m St B b
AR - AT ZIRNRIE - R
el R [ 0 R R A A A AT e R U B
M RN EEEESEERE > s <H
DRRERRE B B BB T E IR > ZRUE
Dl fRER A Ry RERF AR AT 1 - $% PROT P
LR 2 AT TY)EL > KIbSERE )Y
AREILL 1 DU PR R BN S R B > — 5T
FEBE L - HFHH ZRARES] - R
REJJFIELLBY » 55—t B 25 3 2
o TS > FHAEENIR AR R
SEFTRRHVE o S —BIrPREEAERE - IR
R LARRIRI T AAHEAE A -

HE < HNEEANFTERERE
FEARE ~ HEERIAEHIRE =280 RARBEH]
AP R H B TE R - HETHIBEENE A
B 2RAHEEN2EC EBEEYEH M
B - BlAN - R EEEEREE T
ARESTHY +1 2 2 BUHIBEEHE R B - 2R
EIGH A - AR

WA -

ZENRK

REEE (2009) ¢ RAEF BZ% (IRT) * 2
* (WD) o LB e [Yu, M-N. (2009). Zem
response theory (1. Psychological.]

SERE (2011) : &7 plskEFEE iR



FIERB B A B 2 V7 R R 2 P s - 123 -

e EE TR (2RO o LB - [Yu, M-N.
(2011). Educational testing and assessment
(3"). Psychological.]

PRE (2003) 1 F-F2Ee2 HF L5
BT = p RepmH b CRHE
WA 3R ) - B AR -
[Lee, B.-S. (2003). Research on major choice
and prediction about academic achievements
for the first grade of senior high students
(Unpublished Master’s thesis). National
Taiwan Normal University.]

SR S a2 e S (2013) ¢
hERE-EHE _FNIH ZHEEE
A (M) F 5 1020125519B 5% &
& 1F % 47 - [Ministry of Education (2013).
Identification Methods for Students with
Disabilities and Gifted Talents.]

e (2010) ¢ T EIRFEEARR R
s ZAwSL - 1% E ] > 57 (1) - 29-
58 ° [Hou, Y.-L. (2010). The development
of natural science academic aptitude tests for
junior high school students. Psychological
Testing, 57(1),29-58.]
https://doi.org/10.7108/PT.201003.0029

HEfe (2013) @ EEEREE R
BB HMEMNTE - mT P EF LY
7> 58 (2) »57-90 ° [Hou, Y.-L. (2013).
Longitudinal study of gifted students’ science
self-concept and science achievement.
Journal of Research in Education Sciences,
58(2), 57-90.]
https://doi.org/10.3966/2073753X2013065802003

Al ~ BHIRTT - SRt ~ DL (2018) ¢
P h AL FRET LA E
SR P AP BRI - HEE
Bl R R BRI B BT L L e R S

(Hwae : C10430) > Rk © [Hou, Y-L.,
Hung, J.-F., Wu, Y.-Y,, & Gu, Y.-G. (2018).
Research and formulate the specification of
gified identification tools based on item bank
and establish the item bank of natural science
subject aptitude test in junior high school.
K-12 Education Administration, MOE,
commissioned research report (C10430).]

ReABCE £ (2019) ¢ HEEREB—HE /A
FUH VU ER R
10800039361 5% 4 1& 1F 7\ 4fi © [Ministry
of Education (2019). The Special Education
Act]

e R R RGE M B B E A I E A
Bii/izE (2017) : rhEEREl—HEAE
+—H+ H EHIR B4 1060090835
HELKMESE © [K-12 Education Administration.
(2017/11/10). Implementation plan for
homogenization of educational resources in
community in senior high schools adaptive
education (No. 1060090835).]

HRIEZF (2014) @ Pclpms FREESS
FRyrEap 0 (B EEREH AR
RIREEER) © BHHE © [Zhang, Z.-F.
(2014). Handbook of Identification Methods
for Students with Disabilities and Gifted
Talents (Department of Special Education,
National Taiwan Normal University).
Ministry of Education. ]

BHEMQ007FI0H1TH) B2 R
PR R ETERFEERTE -
B R BT 5 0960158634 5% o [Ministry
of Education. (2007, October 17). Revise
the legality checklist of the county and city
government's gifted student identification

process. |



<124

FMAEEL ~ FFERME ~ BEEE ~ XAk (2003) -
SE S RE O i I B LR s
Bl P E T 110 6792 ¢ [Kou, B.-
C., Sheu, T.-W., Huang, C.-C., & Tseng,
Y.-L. (2003). Equating performances on
different anchor item distributions. Journal of
Research on Measurement and Statistics, 11,
67-92.]
https://doi.org/10.6773/JRMS.200312.0067

FREECE (20174E8 H22 H) & ¢ FigsT
FRBBAE AYIT- 373 4 168857
12 4% - H Ry ° [Liberty Times. (2017,
August 22). High school gifted and gifted
class exam leaked questions, the cram school
guessed 12 of the 16 questions verbatim.
Liberty Times.]

Anderson, L. W., & Krathwohl, D. R. (2001).
A taxonomy for learning, teaching, and
assessing: A revison of Bloom's educational
objectives. Longman.

Bloom, B. S., Engelhart, M. D., Furst, E. J., Hill, W.
H., & Krathwohl, D. R. (1956). Taxonomy
of educational objective. In Taxonomy of
educational objectives. David McKay.

Bramley, T., Crisp, V., & Shaw, S. (2019). The art
of test construction: Can you make a good
Physics exam by selecting questions from
a bank? Research Matters: A Cambridge
Assessment Publication, 27, 2-8. http://
www.cambridgeassessment.org.uk/research-
matters

Byrne, C. J. (1976). Computerized question
banking systems: I - The state of the art.
British Journal of Educational Technology,
7(2), 44-64.
https://doi.org/10.1111/1.1467-8535.1976.

RERBE IR

tb00355.x

Crisp, V., Shaw, S., & Bramley, T. (2020). Should
we be banking on it? Exploring potential
issues in the use of ‘item’ banking with
structured examination questions. Assessment
in Education: Principles, Policy and
Practice, 27(6), 655-669.
https://doi.org/10.1080/0969594X.2020.1827220

Dorans, N. J., & Holland, P. W. (2000). Population
invariance and the equatability of tests:
Basic theory and the linear case. Journal of
Educational Measurement, 37(4), 281-306.
https://doi.org/10.1111/j.1745-3984.2000.
tb01088.x

Dorans, N. J., Pommerich, M., & Holland, P. W.
(2007). Linking and aligning scores and
scales. Springer.
https://doi.org/10.1007/978-0-387-49771-6

Hambleton, R. K., & Swaminathan, H. (1985).
Assumptions of Item Response Theory.
In R. K. Hambleton, & H. Swaminathan
(Eds.), Item Response Theory: Principles and
Applications (pp. 15-31). Springer.
https://doi.org/10.1007/978-94-017-1988-
92

Kolen, M. J., Brennan, R. L., & Brennan, R. L.
(2004). Test equating, scaling, and linking:
Methods and practices. Springer.

Lord, F. M. (1980). Applications of item response
theory to practical testing problems (1" ed.).
Routledge.

Miller, D. M., Linn, R. L., & Gronlund, N. E.,
(2013). Measurement and assessment in
teaching. (11" ed.). Pearson.

Malak, M. A. E. (2013). Question banking for

English communication skills courses: A



FIERB B A B 2 V7 R R 2 P s 125+

guide. European Scientific Journal, 9(29), What, why, how. Journal of Educational
458-477. http://citeseerx.ist.psu.edu/viewdoc/ Measurement, 21(4), 331-345. http://www.
download?%0Adoi=10.1.1.824.1591 &rep=r jstor.org/stable/1434585
epl&type=pdf https://doi.org/10.1111/j.1745-3984.1984.
Vale, D. C. (2006). Computerized item banking. tb01038.x
In S. M. Downing, & T. M. Haladyna (Eds.), Zaaiman, H., van der Flier, H., & Thijs, G. D.
Handbook of test development (pp. 276- (2000). Selection as contract to teach at the
300). Lawrence Erlbaum Associates, Inc., student’s level. Experiences from a South
Publishers. African mathematics and science foundation
https://doi.org/10.4324/9780203874776.ch11 year. Higher Education, 40(1), 1-21.
Wood, R. (1968). The place and value of item https://doi.org/10.1023/A:1004020305088
banking. Educational Research, 10(2), 114-
125.
https://doi.org/10.1080/0013188680100204 IchE H A « 2022.04.25

Wright, B. D., & Bell, S. R. (1984). Item banks: Bz HER ¢ 2023.01.09



° 126 -

Bulletin of Special Education
2023, 48(1), 97-128
DOLI: 10.6172/BSE.202303_48(1).0004

Development of item banks for middle school and high

school science aptitude tests

Ya-Ling Hou
Professor,
Dept. of Special Education,
National Pingtung University of Education

Abstract

Rationale & Purpose: Because of the need to evaluate gifted students in scientific
aptitude yearly in Taiwan, several methods are necessary to reduce the risk of leaked
questions. The Programme for International Student Assessment, commissioned by
Organization for Economic Co-operation and Development, emphasizes literacy in test
design. One of the main goals of aptitude tests is to assess students’ ability to navigate
a rapidly changing society. Measuring scientific aptitude includes evaluating the ability
to explain phenomena scientifically, evaluate and design scientific enquiries, solve
scientific problems, and interpret scientific data and evidence. Scientific aptitude has
considerable explanatory power for understanding the academic potential and learning
attitudes of students. This study involved the construction of sustainable development
item banks or question bank for the Science Aptitude Test taken by junior and senior
high school students. Additional content can be added to the item banks, and the items
we developed were constructed based on the same scale according to item response
theory (IRT) for comparison. Consequently, when gifted students are identified, the
appropriate items can be selected from the item bank for test design, and the item bank
can be increased through proper way in the future. Developing a gifted identification
item bank is a good practice, as it addresses the needs for such tools, appropriateness
in the giftedness identification process, the necessity of maintaining fairness and rigor
throughout the identification process, as well as the cost savings from avoiding duplicate
developing test items. Methods: To determine the items for the Science Aptitude Test,
we adopted three constructs: content knowledge, cognitive process, and scientific

competency. All the items underwent strict content review, and the item banks were



developed using horizontal equalization based on IRT. Furthermore, every item had three
parameters: parameter A was discrimination, parameter B was difficulty, and parameter
C was guessing. In order to expand the Science Aptitude Test item bank for junior
high school students, 4,663 students across Taiwan were analyzed to establish a 140-
item calibration test. Thereafter, 7 of the 140 items were selected for the anchored test.
One anchored test (seven items) and several new tests (each composed of 27 different
items) were combined to form new tests. In total, 309 items were added. The three
parameters for each item demonstrated good fit. For the high school Science Aptitude
Test item bank, 3,702 high school students across the country participated to establish
a 274-item calibration test. Only 10 of the 274 items were selected for the anchored
test. One anchored test (10 items) and several new tests (each composed of 40 different
items) were then combined to form new tests. In total, 412 items were added. Similarly,
the three parameters demonstrated good fit. Results/Findings: The assignment
committee members were selected using the talent database on the basis of their subject
of expertise to ensure that the test items had high validity. A total of 72 committee
members participated in designing the assignments for the scientific aptitude tests. The
correctness and appropriateness of items were reviewed by four separate review teams
with backgrounds in physics, chemistry, biology, and geology. Statistical tests revealed
that the parameters for the anchor tests and aptitude tests (discrimination, difficulty, and
guessing) all had good fit, and proved the items are unidimensional. Thereafter, high
school students were tested, and the correlation between their aptitude test scores in the
item bank and their semester scores in natural sciences indicated high criterion related
validity. The test information curve indicated that the tests provide the maximum amount
of information with the minimum number of errors when the student’s capability is 1.1
standard deviations above the mean. Moreover, significant differences were observed
between gifted students and other students in each item of the aptitude test, which further
indicated good discriminant validity. Finally, 754 ninth-grade students were used as the
norm to establish a percentile grade and a normalized t score norm through a 50-item test
that selected from the item bank. Conclusions/Implications: After the literature review
and several expert panel discussions, we adopted the three aforementioned constructs for
scientific aptitude (content knowledge, cognitive process, and scientific competency).
To reflect the 12-year national education system, interdisciplinary test questions were
also added in the final round in addition to the four subjects. The test questions in the
question bank were determined by many test committee members at different times. To
ensure the content validity and quality of the test questions, all the questions were first

given to the review team to determine whether the questions were consistent with the
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test structure and make appropriate revisions accordingly. After the content knowledge
revisions, the test experts reviewed the principles for compiling the test question. The
response data of students from the fieldwork samples were referenced during revisions.
This study used rigorous procedures to ensure that the questions in the question bank
were of high quality. Because the Ministry of Education requires that the identification
of gifted students must be based on national norms, this study first established national
representative samples of the middle school and high school Science Aptitude Test.
To allow future test committees to save money by conducting regional tests, labor and
other related costs were conducive to obtaining the support of schools and expanding the
question bank. Those managing the question bank must continually increase the number
of test questions. To allow the scores of each test to be on the same scale and remain
unaffected by the scores of other testers and tests, the equalization between tests was
ensured using a common test. To reduce the exposure of the common test questions and
improve the confidentiality of the test questions in the test bank, the researchers of this
study selected a set of anchor tests covering each subject from the middle school and
high school Science Aptitude Test to make additional tests and calibrations in the future.
With the addition of the common test, the two-form anchor test not only considers
the validity of the aptitude test constructs but also ensures that the values of the three

parameters (Discrimination, Difficulty, and Guessing) are ideal.

Keywords: gifted students, item bank, item response theory, natural science academic

aptitude test, test development



