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I aS [ T4 58 /1 (McDonald, 1981), Peterson %
(1987) 5L 48 i, Z5 [A] BE Jy RO B iz 3 B8 O —HE,
XF 5 B S i AR (will do) ST S1 7R/,
{BXF 5 88 1A TAE (can do) SiAk A T #: 20 2
BRI, FHOE R B 5 1A 3] 0. 54 F10.49,

Bl T E e ERE R E A,
HBHVE T KIEE RN EE AR ERWEZNE,
FZELE 1995 FHEAT AN B 3E R AL B AR BAHR L
BB 7718 7] B = M) 36 ( Computerized Adaptive Testing
Version of the Armed Services Vocational Aptitude Bat-
tery. CAT — ASVAB) B th £ B8 T 25 [a] 68 7 I 3K Y
WA

B LB & WP 56 ( Computerized Adaptive
Testing. CAT) 23T I H ) i 218 (Item Response
Theory. TRT) JMij & JR& A > H — i 7 (9.0 B RN 0 &
55, BN AT AR A A P A —
135 Ho BB 7 7K V- f A G E #0036, D T 920 T 6 5%
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St 43 R0 S A5 B T O 28 AL e 0 45 D7 T . JUHHE
FEFRIE 28 i CAT AT LU HEHT B e 74 1) 00 363,
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ERDIN EF B EZENREZ —, FEAAT
PRI HEARI TN CAT B2 4], BiX R B Tk
JEF 268 (Martin 55 ,1989) , RN ZEBNF HHETE
et B ) PRIV DR B B R 3 1) BB T A R4 T DAl AT
SEBA R ALY RGP UCHE, T CAT Ak 56 1F 4 1 /2
TEITRMEER, BE, 27 7 BRIE L OB
W7z ff 1) CAT-ASVAB & CAT {LRE J7fiil 1]
T3y Py 3K , B Pl 38 ZE G U L 25 25 DA R i K A
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TSN B8 8§91+ AAL B 3 B 5 R 4 5 — W
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YR HAH— 2, FETRE 1w, E BB TIESR
HIZE2E 56 ( Hetter & Sympson,1997)
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MRS INA CAT {LiyZs ] BE 7730 56 , DA T 56 5 I
BNE I REINAEE 0BG R R CAT 4
RIS FIZ 5 X

2 WX RATT R

2.1 WEIFH
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[E] B8 T 36 i A SR 338, 255 W] 2 5 35 4R AR T 3
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itE. R, FETSL L0 i Z it b xR AT BT It
PR, T A B, EE =25
Logistic #5%Y , >R FHHIE B ¥ 1T, 43 7 3 AR i
%, 4 48 B, 78 4 EAE SO B AG I A i 72 h AT
Ko ARPEIALE S, X8 H #7404, S B S
B B ¥ CAT I, &5, gl CAT EEHE
FIIG: , LA WATS 5 7 I 36 AR 43+ 10 36 F0 =11 2
BREVE RS N s BEATRUE AL

BT EIE A A CoreDraw 12.0 Fil Photoshop 7.0
2210 | 5hE 2 3§ MACROMEDIA FLASH MX 6.0;
HE WL 4% F2 T E : Microsoft Visual Basic v 6.0 with
SP5 Enterprise Version English ; Z:%f11+% A BILOG
MG3. 0 4 ; fff i iy £ 9 4b 32 T B9 4 EXCEL XP
F1 SPSS 13. 0 k{444,

3 WRIEER

3.1 fulke

B R A T AREN KA, 3L 45 8, gk
H 2005 G ARt £ 1450 4, SEHJ4FE#819.32 +
1.30% , SRl RS 1, oM Rl e B 5, R HH
NN B REAE
3.1.1 HEMEBEFGERE RARTOHHT
%, — TR E(E 2 8.53, 5 — [N T 4R AE
2.40, ZF WA N3, 55, Ul BTl 90 B b i A 2
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3.1.2 DESHMENMEIT HEHE =% Logistic
BRI (3PL) , A F BilogMG 3. O 44, IR R 4%
A SRR I SR SR 1,

*1 DESHNERENSESEIT

E 234 n Min Max M SD
A B8 45 0.32 1.54 0.78 0.25
B 2% 45 -2.87 0.98 -1.31 0.83
C&¥ 45 0.08 0.33 0.20 0.05
fESfE 1450 -3.46 1.96 0.00 1.00

3.1.3 WRESEEY TERENISECH -0.704k, 7]
152 5615 5. PR %X ( Test Information Function, TIF)
M RAE 12.30, Z5RILE 3,
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14 1.63
12
1.30

£ -
%10 :
£ 8 0.98 =
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B3 BN SMER B E

M5 B R 2R F , xR X T 681 7
e[ -1.5,0 ] 53X — DX 6] B g i A B 4 i 0
BOR
3.1.4 WBEXMETESHHTUNE PSRN
(PELEIESHOM R E) , R R R
W%IREA RAFHI{R B (Luo, 2004) o AR BERK A
ok P E L R TSRO RIE) o 41 SR E B
PR GRS B I ST, TR RS A D
WG ST 2 (6 AR R %L 9 T H# CTT Al IRT
PRI B PR 45 R Z [ Y 22 5, X CTT flt: 4=
Gtz IR — 5 i, S 2R Ik 2,

R2 AHEHES TESGIOEMEXSH (n=91)

AEJIE BT L5803 KRB
CIT 0.28** 0.39 0.14
IRT 0.28** 0.41** 0.19

W % % p<0.001
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B, M5 RS+ 58 TARSTRCZ 81 B E AR, T L
AT LR OB R (5375 2 g i X BE 3 R
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XX 4 B R AHEATEIT, RGN T I xR
F BRATZE N GAAR 5 i A2 SR 0 o 2 1k R 1 7 07 22
SERSLLRE 300 B, S T AR ST BRI B ] 4
PR, AE T 7 BilE, 6 48 H, RAF LI
SHREIA BT, B 7 BT, A 15 EERILR
o 7E 2006 SEAE SR O BRI P, 2R FI T B HLRE
PLEBIRAE , 1058 SN 6] A T IE DR , 3 [ 3%
4 55777 13 o
3.2.1 SHMAVER FrA A Y%A 3PL
B, A DUt 3313k, B Bilog MG R BEAT A 3
FESHAETTPRIUT EM 53k 06 7 48 R A
i, —UCK TR 246 M H WS . B HMEESH
ZHE GBI 3,

®3 TENBHNEEBSHEMBNEHNSHRITER

E 3 n Min Max M SD
A B8 246 0.61 3.02 1.44 0.44
B 2% 246 -1.65 2.79 -0.50 0.82
C 2% 246 0.05 0.40 0.19 0.07
fehE 55777 -3.18 2.66 -0.05 0.93

M3 ATLLE ), T B X0 2 88

L. 44 S50 EZHF- 39 790. 20, #F LU AL HRAR, (B35 H
MEEESHOFBOUR - 0. 50, 47548 0 i 5.
3.2.2 SHATHERE VT RIEERISEHA
AR, FATRET H BT 18 A — 16 b s 2t
Frorea , o SR B B8 11 240, AR5 K Rl — B g
B AT HELE B A AR R EAR A TT 5 . InX 2
BB R E £, St U0 W B e B 2L R S 10 (Qi 4%,
2002) o [AIRE, XTI H S H HATURAE PR F]
R4 ISR — A0 B WS B THER A, B
BEHEBRELRMRR, 7R REHE kA
Y. TERSAE T S BT I U R P
24, R 24 B SRR S8 TR
NBRZ REM G ERES, BREATE—-KE
Lo MRS 2 (6] BEAT L[] 09, A AL 515 R
B 0.75  BARFFER —FEHL L.

TERY ST B SR K el P, o ikt
a,b,c ZABH RIEREPASHERTEL LD
fir , [ 4 RAEE SR b BB

MBRSRE T H X 73 B FIE B2 B
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1.0 Fit Plot for Item 37
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3.2.3 HERMNAEERE ARBTREYEE
KIS B BRATR T30 B3R 00, X FP T A B,
exE— N H RN EISAR R, £ i ae 1 5T E S8,
FFTE M BTk B R SR 1B L T X 45 BB J1 K411
BB H T , 48 J5 XoF T . 45 R S B E A T
o AR AEXE Ilinois K4 i) MODFIT %k
3k 22 i A6 3+ W I B IR BE B 28 (Ttem Response
Curve, IRC) , I 552 %R IRC HE 4T HLAR, X
R CAT SR S8 H Y EERIEZ —, H
FEHKZE , 3% B 551502 — A~ B 4 70 7

ZHE AR RB, 535 LK S FE 6,

Kl IRF 2k S 52 B8 kL) TRC, EMP {24
fhiit IRC, Ir A R BilE—.

AR ISR, A 20 E R H MM
R, HAx 226 SEEM T R4
3.2.4 HEXWIELERARME IRT W) EE
BB 2 I 35 A BE A 8 B2 0 35 (No Speeding Test ) ,
h T HRREN BN Z R R, BATEE &
FRFABSIRI LA 5 Fb8h A B0 43 14 AN JA], 2309 e it
BN B A DX ] 28X AR, SRS N ERE AT 40
B0 WNEHEFAEBLE , BN B FIE X 45 2 6] A
FIRESRR MR R, AT S T MU Rp A5 2 X B 408 47
WA, 4 3 2 Quadratic 1 B | Inverse % % | Com-
pound FEAEYH] Cubic FLRY, A HCHE [ )3 i th 2 40
A DA BB B VA 4938 5 SPSS 13. 0 3K 443 4k 3
FERo

PISE—B5E— R, 43 5 R BCLL L I fh s Y
BATEHE A IP R A &R, SR BE E 1 i
%4,

R4 EBBEIERRE ANOVA #18
AR ANOVA
R R* BIER S.E F p
Compound 0. 36 0.13 0.06 0.82 1.81 0.20
Inverse  0.61 0.37 0.31 67.92 6.96 0.02

Quadratic 0. 86 0.74 0.69 45.80 15.35 0.00

ki

Cubic 0.96 0.93 0.91 25.27 42.31 0.00
B
300.00
250.00 ° = O Observed
| o e ™ 7 Inverse

200.00 _//'——\::;\"—7/-—« —- --Quadratic
150.00 - RN - — Cubic
100.00 | i &% 7| —-—- Compound

5000 /1, N

j \
000 (/b0
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00

BT DU E 1 - 1 BTl e s ih & E

AU Fh AR AL ) 10615 B SR B, Cubic BEAEIHA
B, BAHRRBUEIXF] 0. 96, H € REWIEITE
R*3AF) 0.91, FEMHH FAEMAEREERREA,
X FERIRECA T 2 LS 65 Z 70s Z [] 1 B2 4]
Hhn, WTRE- S A M AR A G, RIEX—F5R,
B J5 W — T R ) 22 R ] PRI 7E 7056
3.2.5 ETHUEREXERNSNT ATH—F
BrEAN e i RE 2, AT — o AL 2218 (Univa-
riate Generalizability Theory, UGT) Xfi1+% #1%H B il
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W RBERHEAT T 4307, Bt FH 44 J Brennan B i FF
R H) GENOVA 3 JIBFFR T p x i WITREPLI S A
M G IR AT 8 D B A R ar i, ISR =%
B, ZER T

RS FZEBREPxIRITHNMNERXH CHARER

SE
BMSARRE o 55 MS BRASBATHE
Bk (p) 7881  13809.77699  1.75229 0.0332216
(1) 47 6824.01547 145.19182 0. 0184007
EHM(pi) 370407 5839515120  0.15765 0.1576513

®6 F=EREPxIRITHENNEEXN D ARERS
BERKEFELTRSEMITD#AR

o D s

TEKE  BRSEAMT
48 45 40 35
Bk (p) o2(P)  0.03322 0.03322 0.03322 0.03322
() o®(I)  0.00038 0.00041 0.00046 0.00053

ZEHN (pi)  o*(PI) 0.00328  0.00350 0.00394  0.00450
MHREFZ 2 (3) 0.00328  0.00350 0.00394 0.00450

HIHREFZE  o?(A) 0.00367 0.00391  0.00440  0.00503
BEABMEFZE  oX(XPI)  0.03651 0.03672 0.03716 0.03773
WAL RS Ep? 0.91003 0.90461 0.89395  0.88060

EEREER ] 0.90057  0.89464 0.88302 0.86850

— IR EIE G BT T 20 BT EINR S
IR , BN IR L\ B L RO 45 B 22 L =
B, R aAR A 77 20 B RO, XU, %
B BRAE A R T | 2 A R B A /] B4 S 6, 3 A 4K
B0, —IToHLEIE D BIR PR AR ILE 6,
BERBE— SR, RIS RAE N RS RIS, 307
RIS BRI , 2200 56 PO F R 22 1 268 X 1R 22 R
/N BATBER BTN S8R B 5 Foop, R4 R BRI T S 1
TRIREIRT 0.90, Mo, £ By FHEALBT S, BTk
AT LAZS 56 R F R0 R A R 5 B fR AR A &R B
RHERE, BATERIT T =FMAR K B #h, 7>
Hy 45,40 135, AR, BEE B BE KB 2B
A BEAL R BN AT FEVAR AR AR A T [, R 2
F &Rz 35 i, 8L T BN WA B B0 X ey
Zrithl CAT 056 0 36 F 2% 1F SRS AR AL TR
3.3 CAT qzg

FETHAA LA B0 56 ) Al e B S H L
B ZHR b BB AR PR 4 s A, SR B ph B A2
HENIR I a REOZEHH R 2, X
W R W 56 S B (TIF =10 ) A R XA H (n =
35) iR 7 SR LIS, 73 HIAR A testl Al test2, B

WOAFE PR b ZAEH R 52 4, 4F 8% 15. 00 =
1104, ¥ (@R 5 v, TR s o ik
BENLA A =40, A BbRic gl 1.4 2 4 3, B4 A
RIE 200 testl | test2 F1 WAIS Il 56, testl
test2 TR ALE ARG, WALS 55 i — 4 FiX40
—HAT AR, AR AR SR 10 SR A —
RGP — 2= 2 — R IE S HCE =01
WRERBS .

3.3.1 AmHNBANKLERSHT FHRFEZIER
M Z RN EEE M TR 2R, UHE
AT I 5645 S B R 28 1R T 5 (test ) B, it I 2 H %
B HA A, MR EHIER 82 4, MR 2=
7% (SD =16.86) , (BB KE: FIF A
I RES ., R MRS R T,

x7 WAARENLEL L REE MR RIAR ARSI (n =52)
n Mini Max M SD

RS 52 35.00 101.43 64.72 12.66

R  EEH 52 82  40.04 16.86
mue EFEEHR 52 68  23.02 13.47
FE SREEH 52 42 16.60 6.66
B REZHK 52 5 0.46 1.13
(testl)  yuabfiRd 52 67.42 2857.30 1091.72 694.52
TN 52 2,70 114.29 43.67 27.78

s 52 37.70 103.90 65.57 12.06

e IEBES%H 52 4 34 24.58  4.08
W HAREAEK 52 1 30 10.25  3.98
BH  REZEH 52 0 2 0.17  0.47
HE  WIeHRt 52 163.92 1150.11 833.15 242.40
(tes2) R 52 6.56  46.00 25.33 19.70
M B RS 52 4,97 11.58 8.61 1.78

9
1
1
0

B WAIS 52 16 45 30.62 6.33
ig b 52 17 89 49.37 18.54
23
& 52 25 85 58.44 14.07
5%
LB 52 25 92 66.60 18.80

MR T HBT T 25 Rk E , PRI 5 22 S5 4R H
5, test] FRSE-X0 36 FRS g 1091. 725, i test2 f)F
Y56 FH R 4 833. 155, #5/INT 20min, {H test2 15
ATy 2857. 30, #4d 40min , 3X ZEAE 5500 B A
HORRFTRETR R 1. Test2 NG5 B R B T 4.
97 —11.58 ZJa],SFI % 8. 61, i testl FZLIEFR
MR BAE B RBRTAETF 10 FA] 53RN, F
ST 36 235 SR B AR

INSRARNTE Ak B R &, Bl DA T 36 P T AT PR
F , test2 B IE A FEAE 5200 3G TN 4 52 R A 8z o
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*8 WK S HUIRZ EHXERE(n=52)
LN test2 testl WAIS et B
testl 0.69**

WAIS  0.55**  0.60**

¥ 0.31* 0.33*  0.37**
EX 0.04 0.17 0.16
Y 0.19 0.28*  0.26

0.34"
0.63** 0.58*"

. %p<0.05, % % p<0.01

MR8 AT LUK i, test] 5 WAIS 5 1 I BUK
SIS A S R B R, 38 0. 60, I 5 $ Fn gy B
G Z 8] BRI AR SRR IR B B 27K F- (p <0.05) stest2
5 WAIS 4 1 I 36 A8 % i BB A E A K
1B =0 56 40 A3 SO R Bt A R B 3
R

4 g

CAT AHXS THREW B A 208, FEOTE
T TR I e B R ) PR B L I 6 B ] A
b B AN SRR D T DL K 23 Bl L
AR AT LR BT 9 B B B3 i Y 4 45
(Howard, 1990) , X & si {175 CAT H 25 B A B
AP FE

Reckase 31|t T CAT {5 () 14 K4 535843, 2
FERR PR R I B Bk, BRI AT R A R
M BR T X L EE AT Sy, AW CAT W &8
BB R R —— N 2 I S T R B AR A5 1 O v
(Reckase, 1989) ,

CAT BEZRA R w R , i E
MEFTEOEB R, 7o, BEE B RS
BNERA 5 B AR B DA R R I 5 Y BER
(Howard, 1990) , 8 B /I B 0 36 A < BE | ik
0 E BRI 5 H A AR B R R YL SE (Berg-
strom et al. , 1999) , —IA NG IE B E K/ NN K
AR FR B 6 B 12 4% (Stocking et al. , 1993;
Patsula et al. , 1997; Yu ,1992) ,{H-2H T30 H {5
R, T MIEIR A R SRR RN EE
BULH XK. B T2 CAT # 2 ELLM i, Bt
DI B 38 A SO B2 B T Rl Luecht
(1998) $2 Ht CAT HE Y Fo/N v 15 ) 3800 F| 21000
Z 18] AT R A 200 28 H T A fE
R RS @ An . X HERRTRATT AT RBR I
FE T35 B R B 2 B FUN7E B BT B 50 T AT ReSE
AAAT,

CAT B~ 8 F BT B 8 r ik B & K5

BB FBR SC Y DL 4 1135 (Luecht, 1998) , 4 ik
H R X S AT RE A THER B RE IR R KR B
HIREH . RATEABR D, B &N TX LR
R R T a 2805 B 58, 72X — R
TLOoRATRHEERRE, X TiX— RIS HECER, M
SRS R BAE o

RTHORRE 1 KF B4, AR A T At
JE I A B £ 11 (Expected a posteriori, EAP) , &2 5
B o3 53 B 2 RS TS SR HAE o 3 L5310 R
BEATIEAL (Bock et al. , 1981) , HFHIELRR(ER,
JIT LA D00 858 250 2k R ) B, DL it 387 3 9 A E R /N
F MLE,

XFF CAT, A3 T4 £ Jr B ok P g fal B 2
AR 8 B E BB Al THE . EARBER h AT
S T D 56 E g e e TIF (6 P Rh 7 ik
Bergstrom F1 Lunz %5 (1999) #F53 38 H , # & TIF B
A 7 3 KA P P I P SO B i, (H AR R R AR A 3R
I X AR ARCR TR R AT BB E  B = A H IR R
FE o A, KRR E TIF {8877k , X g6 B i) 22
SR, FTRBTE B R A AE 20 B U T AR 52 by AR
THE

B T AH 5T R & EDE f Pfs e, B2
BEEREINLEES), NEB— , TUARFENEY
575 TH P 1R

o TR, A1 H T Sympson-
Hetter ¥ BEALE: 0. 10 XF 5k | BRI M & K15 B ¥
& IEA R, AE—HMe, AEBNATH
BB WMAT Y a 2804 2 il # 3& (Chang 4%,
1999) o 3751 B SR I 56 g ) 35 R B ) IX 40 B
WBES N kAR, HBX GRS ZEH T HED,
A J22 BRI 56 43 JSL A L B B, 1 B B DA KT
B2 —E R B , TR X 5 B R AR, &
JERX A EEER. TE—EH, VAR 58
BE A THE S A R-I0 B ik Bl . 2 H4K
HEGT—SEE, U E I E X 455 AE R
MR, FENBRHEBL, BRXSEAEEHEEL, R
Bt v o T LR X 43 B A5 % A kR i R AR,
FIRENEROEE , &5, W E B /M
WA o TERBUREPE R, 431 B 00 5 T 36 F K
FEARIE , X RERUAT LA 5 2 rp i B — S SR 2H
Mg, XFpITEERELRER FBCR LR S, B
R X 43 AR B B R B TR B B R AT B 1 A ()
(Hau 5§, 2001) , AHFFARYE a SR/
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The Development of Computerized Adaptive Picture Assembling Test for Recruits in China

TIAN Jian-Quan, MIAO Dan-Min, YANG Ye-Bing, HE Ning, XIAO Wei
( Department of Psychology, School of Aerospace Medicine, Fourth Military Medical University, Xi’ an 710032, China)

Abstract

According to the literature review and references of psychological testing about foreign armies, a spatial
ability item bank was developed based on the principles of item response theory (IRT) and theories about spatial
abilities.

At first, we conducted a Paper and Pencil (P&P) test as a pilot study to explore the possibility of developing a
picture assembling test using computerized adaptive testing (CAT) form. And correlation of this P&P test and task
performance subscale of Soldier Performance Assessment Scale was analyzed. Then at the basis of the pilot study, a
computer-administrated test (as a part of Nationwide Psychological Testing for Recruitment) was completed to modify
and enlarge the item bank further. In this test, 7 different test forms, which were linked using anchor items, were
developed and tested. Data was analyzed under 3 Parameter Logistic Model (3PL) using Bilog-MG software. Qualified
items were selected to form the item bank, and a CAT form picture assembling test was developed. At last, we
conducted validation test using subtest of block design in WAIS and scores of three curriculums as criterion.

From the results, we could see that the CAT form picture assembling test could satisfy the three assumptions of
3PL model, including unidimensionality, local independence and no speeding. And discrimination, location and
guessing parameters, which were estimated using marginal maximum likelihood estimation (MMLE) , were satisfying.
So were ability parameters, estimated using Bayes expected a posterior estimation (EAPE). Furthermore, both tests
and items”information functions were good. On the other side, item exposure can be controlled properly by strategy of
using maximum information procedure and a-stratified method in this test. And on the basis of current item bank, using
fixed-length stopping rule is appropriate for Nationwide Psychological Test for Recruitment. As for the validation study,
we found that results of P&P form of picture assembling test had significant positive correlations with task performance
subscale of Soldier Performance Assessment Scale. Scores of CAT form had significant positive correlations with subtest
of block design in WAIS and examination scores of math and physics, but had no significant correlation with scores of
Chinese.

However, a good CAT test need a good and large item bank to be based on, so the item bank in this study should
be enlarged continuously.

Key words IRT; CAT; spatial ability; enlistees
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