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A Brief Introduction to Item Response Theory
LIU Ren-gang
Shenzhen Kangning Hospital ,Shenzhen 518020, China
[Abstract] Ttem Response Theory takes the hypothesis that every test item has its own features such as difficulty,
discrimination and others, which are not related to the sample and neither to other items. A given level of latent trait could
be measured by specially featured items, so that the measurement accuracy and test efficacy will be increased. There is a
certain regression between the score probability of an item and the latent trait, and the regressions are usually represented
as mathematic models. This paper provided some brief discussions about the application of item response theory also.

[Key words] Item response theory; Psychological test; Review

(Item Response Theory, IRT), s i ,
(Item Characteristic Curve, 1CC) N (Latent i o
Trait) N (Item Response Model, IRM) , - , , i
(Person—Item Response Theory), o , 0,
Item Response Theory “ 7, 0 , A,
s ,Item Response Theory Ttem A B B A, B s
i 0 A , i )
, IRT 0 , i
,item s s “ s 1 s
0 o , ,
s 0 B , i ,
. ( ) 0 , i
, s 1
, , 0 ° ,
, 0 ° ,
; (Classical Test Theory, CTT) , 0 ,

1.1
o i, , i Lawley 1 Lawley s

(underlying trait)



-38.

Chinese Journal of Clinical Psychology Vol.17 No.1 2009

o fig f1 . 1950 4F |, Lazarsfeld &5 — Jc #2118 76 55 il " (latent
trait G X & - HHT A £ 4 e S ok B O A
JR LR AN BE EL W B BT L ME B A e R
R H BN G B AT A6 IR R, (T S0 2 A A A T
AR SCAE W A R 0 X T BRI RS
X 4y . 1952 4F Lord 7 {1 /) ¥ £ & L “A theory of testing
scores™ 1, 72 40 i AR T A H AFAE 2 BT, 5 oK bk R H
5 0F i 2k 0 MOPR O A B RO B G . BORR R AT 2k B RN 3R
M IEA ™, 1955 48 4 K S0 B 0 JE B O - 0
AW e BT ) 10 4 445 Lord A A AE A, I [0 BN 56 A
TE I L/ AT 2 R, 2 DR DE AT R R Ok % RS A BRI A
53 75 B A 58 0F . 1965 4, Lord il i — T AF £ 36 10 T AR K
LI I A X RS B T 9028 B E B T R IR
H o 3% (14 4 BE 52 5 0 50 43 ¥ 6] f7 A5 1F 4L IE (Ogive,
IR B R sl ) [0 06 AR i L 2R H R R D TR AR
J F BOHIIX 53 J§ 7 80 BE AR 0 & (Sample Invariance), W ifif 1]
LA R 25 EL S AE hh 28 s A {1 358 i 1 o B 71,

1960 4, F} 4 ¥ % Rasch M7 #4t 7& A 1280
“RE AR G G T O B I B R R0 R I oK 3 4 1 Rasch i
LA 7 BETIZ A LR K A R, BT IRRE A X G I
i % H St R DK AR T R I AR O A X
M REA 2 AT S A HAS B 56 . s Se B il 2 2R H 1%
ok SERUE S8 QUEEE EINUE 3 WRI S P NENIVE 3 | ¢
Rasch #) FU A7 — A4~ 850, 1P 4% B A%k BE R 80 0T LLX RERR
i B A G G B IO A R P il OB AR A T R H Y
S8, R H RO B A % R At R AR 2 ol 6
AR, BN, REACH) 2 800] ik S AR T S AR A 8OE, R
T 0 P R B —KOF B T R Y A R T L
T

1968 # , {F Lord il Novick & # #9 “Statistical theories of
mental test scores™!"™— 45 p ¥ #4056 i 2F % Burnham J] 4
RN MR T R BRI B0 =2 IE
& Ogive IR Logistic HE RS (¥ 2y [w] 81, ZE e, 4 H R Af
R R AT A .

1969 4E , Wright fil Panchapakesan 4 it} T~ Rasch #. £ #
BERY B B8 T 07 ik, RS T I A9 33 ML I BICAL,
BICAL 9 4 BE, {8 7% H B n #ies (9 50 T R B3 . kS
Wright F1HCfth 7 2 55 2 & sl /00 802 SR 00 55 ), Bl G 48
T AR M S T A, 1 [, BRI
PL#JF & BICAL LOGIST ,BILOG #I1 FastTEST %

Bt A5 1 Ui 1T B R T AR ) A 8y, 2% BN B
W ia Bk B2, SO B Ok B A AT, &
H 52 B0 38 0T P B O A 1 i R A R R B
e, A7 U B bR T
12 BXANE
121 #BEAERMGHY EHAN, BB NI, RH
B g PRS0 A% 1 28 AT A 4 (1) A B

P(.,18)= f(a,b,..,0) (0

EFA MM AL, | BIEF RO EER A

R FLOS AR P ICARER B (e § A H L% |
B RER LR ST B4 PRI B . (5 RS
i 0 ek A O K B R 1 1 4 DA O 0 74500
BRI PE. E IRT 56 A5 FH o, 248 W £ ) A6 ) o T it
MO AR 5 A A AT X IR0 0 ML %
AR A 0,7 (@ bi O) 8 A b L5 LT MO I
I 25485 O 11 OB S O 0E 45 0 4 PE B, TRT e 2
BOLIRT A7 A, ED 350 7 90 BE i ) 0 45 2 o0
0 6 24 6 B FLAT 1 O, LA (R 504 A5 R T i
SR FVRCE TR AP0 5 4 B DRl AT A 50
o 1 A0 24 K 41 0 75 0
U B B kE 2 00 B LS T B O £ 4
A

fabi 05k 0 R A BU R RO a5 AL o
HARMBE I,/ (@b OR[LULa0 b il
B a7 BT 2B 0 o RO A 170 40 (I 1 %5
BORE ) 15 0 9 101 X 3R 00 R 4548 T A4 3 4 o6 M
1 K O 20 O O BLA o R, Y,
f 5% 5 22 300 00 Bk SRR B LAY S (o, b ©) WA
AT MR E R 1,7 Logistic 4 A

Ima,
%,

BOREREE R, o

1+ &' 70te-b)

BES L A, ol RUKE % () T S0 &k O - e 4
ik 0 BB, R H | R MBEE P 6 (R R
iSRRI 0 Z ) {7 AE R Rl 7, ek B2 AR
fR 5 PE BT i 24

Rt H R & T AN 0 IRT BERY 55— 4~ % 5 al B
BT LA 22 A — A 2K | Xk M ZR AR B Ok FARIE MR L
FIi 4R A7 75 Ogive 28 #1 Logistic 25, i3 w4 f il 26 45 15
B HE E A S0 A BB R MR R L, R eSS nCm
S P AE I B M A br RO 08 b A b ol A A0 A il 2
A1 BT A

FE EVEIRT BB AE RN . 4B 2 300y 2/ IRT Hi
LRI T 2 ¢ RV VE 3 € RN S VR VR e
MR H iE e AT 0T LR o 43 35 o0 BURRIL & 4 ik
SHEERY T A Ak it Ar R ST LA A H S R AT M o
R R R (A B0 38 2 A) A HT G ) R A5 23t 4 8 Y 4 I
Fi 80 b (1 38 E A OB H T RS O o R R R A
S W R H A TR A AT S AT AT BLA Y IRT
RN A R T L2
1.22 38 & 5 BB T & H RN BEE b il B
A7 8CHE JE B BRIt £ B S5 1 B B 5 1 8 i,
i BB b o TR B RORE £ L R R
ofd 4 5 £ 6L R B

2 A G o O 0 0 S IR O R R T O R 2
P90 ek 5 O R T 00 LR 30 BT A £ B o BT B S 1 15
SOHHIE AR D)0 . W 2 F A e S 80,8 20,0 0 i 76t 1
SR AT SRR, BT S B R L X R
il B, 9 0 0 (PO o 2 A H Ak I 0 80 AY 158 0% kil AL AR 1




2009 17 1

.39.

IRT ,
1.3
(D
IRT o IRT
( (D
) oIRT
, (
)y .
) ? 9
o Lord
10
1.3.1 - IRT
. CTT
,IRT
s (Computerized Adaptive Test,
CAT) , CAT

il ’

132 S &k At ld ko9 F oAbk ooy
oA B A SO0 LA R R S (A b OO A Al
L ELYR bR s, I 0 o A 0 ) BT A A Y
ot ot o8 0 gt T S AR RE b AL L b TR aX -
PO B SO T 5 WL, RS (A b O i el A B i
S 1 B A R LU L TR 8 2 2 B 0 X
PRI (ED 2 > 75 43 1 5) BN O |, ol 1 BE I AT 40 1 1) o 40

LAIHETE | 2% EL 0078 4 R 500 16 46 FR R AS 47 0 — 41 X
AR TE T T4 3K A 0 245 T /)
1.3.3
A B,
()
7 o
)
1.3.4
i i
: i
1.35
° o IRT
7
? ’
? ’
( )
(
),
( )
IRT



.40-

Chinese Journal of Clinical Psychology Vol.17 No.1 2009

BB A I W R T A A0 B R T FRATT T LK i 5 A
JUAar g, sRFH X AR H B s R B (F)
L, R[] — 41 2% H iRt — 4
1.3.6 #FRHiedseyif 1L O HREAER, LA g $i (a0 0K
D CRI (1)t 7 000 ) by 0 A b H) L A B 35, AR H 4 10E ot 28 K I
A(D7ERRE Byt o 5050 09 I 2 4 i R R
HB 2., th £ A A I fr oty o sl ot T . AR AR TE b 2R Y 1k R
R—PEAHE B, EaE T 132 81133,

FAbEER AL T A A A LR

AT TE A A B 1 g (=0, +00) XML, O (IR A bt
e B, BT AT (L 2 {8 A g 0 A R I T A BRI, B
WL BCAT 0 1 R, Ll DA JEBR O, s E IR A e 0 LR

B YRHI R R E S (a0 b ) UNFRE— BB ¢,
iy 28 ) 22 W L o O BT UT £k BP AR A0 BE R EIREIE T o HA
HF e AR UASERLBE. X B0 E L, g
WA HERE 0 £ 4/, BAMIKMGTHEESRD I L
REEREF oA T co KRERT o 86 dh 2 A 20
o BT ECR T 00 % T 0, W) 2 B % 77 45 5 04 B/ i 45
HE O QR KT O, W 76 5 I A /DM o T — 2L E
{18 C4F AN HGE O & AN EU/ A et B IR R
SR TREME A H M 2R KT 0, RA0ER ¢ RliZkn T
HHEER , ST 0 O 0 055 Kud sR ¥ /(s b OB i
ZAEEHFHRAE R S (a0 b O ) b A AR K ¢,
XA IE W i, B 3 e A 28 A DR - A S s b B
30 W0 (A R (<3, 3) M B, IR B i TE 0=-3 1 i
J7 XK AT e A b K R A R A AR B R e

C.2 0 KT —Bnd, h 2k f 4% LA r b b i 4k
M BRI R F o, HASF r, MRt A 2L M
Bon S Fa/NT Lo 5 F 1 RFRW,0 7550 KM st & H
TR BRI 1 (R AT S A 6 FES R
BOAERHE | LW BORAREET L MDA T LA —4E
Bor, e giilol B8 ZMAERH | LRIEHR, I
Bl Hoffman % 1 . Hoffman % 17 (1 Hoffman 1 1962 4E 4 4
PR R BORE Al o i AR K & f 0] 7E X 2R H O R
N pef 2 1 3 ) AR T % H AR B OB A 68 WL X R i il
Il S SO AT A8l HH B 0 R

Il S8 L A A2 3 S A M 09 o B L IE S B BB
H oK ORI Logistic SR %, P, H AT IRT $o7 680 th % J2 i
R4 ol oS B AT A

2 FERNERMIER

AHRN MK ZE M EShm, B — B’y kD
P S 0 H 4 0 e s P AL £ R s R R H R
10 B3 0 2 A7 90 B AT 2 H 40T, OF EL A A7 0] il 0 i 2 ) 50
BN RGN AR AL
21 BIUFBEREM—MTE

—iE A B A (D i gk 8k —Qul & 0 % H bx
S FE OB R B bR B R A H— @R 6 k1
FEAC A8 2 0 () 4 0 IBUAL R 1R — (3 4 BE A o L it 0

W@ 5 JOF BB, [T BLR A4S R H B OLK )y
5 T 00 1 T4 — O R4 A& H 2 8000 & H i
TR @ s B it 2 9 A A~ QT A O @) # #) & H Ik
Tit i ) 2R — 08 & H A B % H %
22 #Baw

AP TAF 2 B0 i g o 0 90 5 % L, 8 07 LAGE J] IRT ke
SEHT AR E TR . EL R O S B AR H A4S A 0
WA T o o s A R AR O R A T O BLR 4y
FiRGE R SRS RENSH, X SHREW 7%
F 5 ik ) 6 U 0 55 T B A o AR 0 T
B BOFIIRL . iE FTIRT 4047 % H % B U 2 H 2007 09 T B
Z— A MR R HMBIES T IRT 504, (E%HFMF
BRSBTS 0, 0 S A 1 M E i) A £
W AN A 7 R o o A JEE R
2.3 tHEY 8IS NNE

FRBL AR F3E 5 R TRT Ay S8R JH L 5 i
T LR LR R A B A R RS R
BRGNS, 8 F R, WU AT, 150 5%
8 SRl 2 YA TS W 0 B B LU A RO B BT LA
A BIhn, B A ] LR e AR O sk K4 R R OK
HUI B ] LR A A A B — A R 4 kB s i Ot
24 HAENR

T 2 H A op e — 522 6 40000 i 5 148 52 80k 1 2% 0
B0 0 e N T 1

3 EAFBERMEIEMEEEN

31 LEEMNRE

TR TR 8 20 A [ IR (6 RE R, 1A 0 A BT AT
LR NS el I 7 B NN TN N B
st PRI, ] FEDRLF DS 30 ki A vt B b AS 338 1. e
ik L gt PRk, FL AT TR PR AN B L R S 3%
A il 4 2 Ak 0 N A R

o LT A A B RN A T HoE W, TR AR k1
JLHE R 1 55 0 A 9T T I 0 B M £ L B Y
ASTAL 3 J AN ] o Bt L L AR O R A B
0] BB M A R AS ) B R B L DA, B e 0
SR X I P P L R e S Y S B AT R 00 4 £ e L sk
WoE

(Eft and i, AT T S TR M k" e T — A /e
ARG R BOF KO R A i SRR W BOE KR
£ 25 51 W 7 9 I M EIF , o B O A B 4 2 A 0 1 3 A
B A ()6 G 2 (][] — A A 4 R T A T g o8 o
R OT L 50 A h A Th 040 T ) T REAC A 27 AT | 4y
A T} B . PR AE

FE AT T B 2 Ak ) 9 7 A S S A 0 B A ) 4R Ak T
B2z 0 AT 7 A TR AT BT B T Ak 1) I B A 7 18
B 5 U, 3 e O o R 0 0 R e R A (e KT
b otk i 1 6 £ FHD AR R 00 S R B 10 et P L R A ] T
A X JR AT B B L T AR



2009 17 1 41-
3.2 , ) ,
IRT , ) °
IRT . 3.6
) , , IRT ( ) IRT
o , ) 0 )
. i , ) , ’ |
3.7
3.3 IRT , IRT
IRT 1y % FAFAE MR B, eR ¥ /(a0 b ) JEAKLL O o
R AT A e LA 1k B Y fE A T R HORRAE
BF A 4 e 4 B Ak L IR AX 26 2k H IR GIE 2 30 G
WAGTEY . BUX R B B IR TR AT RE R H A B AR IRT 40 . 60 ,70
3 LN SH B 5 A AT U o R T T OF 0 RA s s R AR ,
R0 RE AR B AT 445 25 B 8 AR T B, X . IRT
IR A 384 T SLAT 86 DK - sl IR 4R KT 4 , . N ,
3.4 , 0
IRT; , , °
CTT o , cTT R °
, 3 , IRT , ,
) o ( , o
) , ° ) o)
3.5
IRT Lawley DN. On problems connected with item selection and
° test construction. Proceedings of the Royal Society of Edin—
, JRT burgh, 1943, 61:273-287
i Lazarsfeld PF. The logical and mathematical foundation of
latent structure analysis. In Stouffer L, Guttman EA, Such—
’ man PF, et al. Studies in social psychology in World War II,
’ ’ ° ’ Vol. 1V: Measurement and prediction. Princeton, NJ:
) ° Princeton University Press, 1950.362-412
, ,RT Lord FM. A theory of testing scores. Psychometric Mono—
. , graph, 1952
( ) i Lord FM. Some perspectives on the attenuation paradox in
test theory. Psychological Bulletin, 1955, 52(6):505-510
’ Lord FM. A strong true—score theory, with applications. Psy—
° chometrika, 1965, 30(3):239-270
’ Lord FM. A note on the normal ogive or logistic curve in
( ), ’ item analysis. Psychometrika, 1965, 30(3):371-270
° ,IRT Lord FM. An empirical study of item—test regression. Psy—
) chometrika, 1965, 30(3):373-376
H ) Rasch G. Probabilistic models for some intelligence and at—
, tainment tests.Copenhagen: Danish Institute for Educational
s Research, 1960
; ( ) ( 50 )



-50-

Chinese Journal of Clinical Psychology Vol.17 No.1 2009

10

11

12

13

10

12

tional expression and localization. FEBS Lett, 1994, 341(1):
33-38

Witta J, Palkovits M, Rosenberger J, et al. Distribution of
nociceptin/orphanin FQ in adult human brain. Brain Res,
2004, 997(1):24-29

Sumei Liu, Hong—Zhen Hu, Jun Rren, et al. Pre— and post—
synaptic inhibition by nociceptin in guinea pig small in—
testinal myenteric plexus in vitro. Am J Physiol Gastrointest
Liver Physiol, 2001, 281(1):237-246

Nothacker HP, Reinscheid RK, Mansour A, et al. Primary
structure and tissue distribution of the orphanin FQ precur—
sor. Proc Natl Acad Sci USA, 1996, 93(16):8677-8682
Berger B, Rothmaier AK, Franziska W, et al. Presynaptic
opioid receptors on noradrenergic and serotonergic neurons
in the human as compared to the rat neocortex. Br ] Phar—
macol, 2006, 148(6):795-806

Gyenge M, Hantos M, Laufer R, et al. Effect of nociceptin
on histamine and serotonin release in the central nervous
system. Acta Pharm Hung, 2006, 76(3):127-132

Tao R, Ma Z, Thakkar MM, et al. Nociceptin/orphanin FQ
decreases serotonin efflux in the rat brain but in contrast to
a kappa—opioid has no antagonistic effect on mu— opioid—
induced increases in serotonin efflux. Neuroscience, 2007,
147(1):106-116

Connor M, Vaughan CW, Chieng B, et al. Nociceptin rece—
ptor coupling to a potassium conductance in rat locus
coeruleus neurones in vitro. Br J Pharmacol, 1996, 119.
1614-1618

Marti M, Stocchi S, Paganini F, et al. Pharmacological pro—
files of presynaptic nociceptin/orphanin FQ receptors modu—
lating 5 —hydroxytryptamine and noradrenaline release in
the rat neocortex. Br J Phamracol, 2003, 138(1):91-98

Liu Z, Wang Y, Zhang J et al. Orphanin FQ: An endoge-
nous antagonist of rat brain dopamine transporter. Neurore—
port, 2001, 12(4):699-702

Judd AK, Kaushanskaya A, Tuttle DJ, et al. N—terminal
modifications leading to peptide ORLI partial agonists and
antagonists. ] Pept Res, 2003, 62(5): 191-198

41 )
Davision ML, Chen TH. Parameter invariance in the rasch
model. The Annual Meeting of the American Educational
Research Association, Chicago, 1991
Schumacker RE, Randall E. Rasch—-based factor analysis of
dichotomously scored item response data. The Annual
Meeting of the American Educational Research Association,
Chicago, 1991
Kyngdon A. The rasch model from the perspective of the
representational theory of measurement. Theory and Psy—
chology, 2008, 18(1):89-109
Borshoom D, Scholten AZ. The rasch model and conjoint
measurement theory from the perspective of psychometrics.

Theory and Psychology, 2008, 18(1):111-117

14

15

16

17

18

19

20

21

22

23

24

13

14

15

16

17

Kotlinska J, Rafalski P, Biala G,et al. Nociceptin inhibits
acquisition of amphetamine—induced place preference and
sensitization to stereotypy in rats. Eur J Pharmacol, 2003,
474(2-3):233-239
Zaveri N. Peptide and nonpeptide ligands for the noci—
ceptinforphanin FQ receptor ORLI: Research tools and
potential therapeutic agents. Life Sci, 2003, 73(6):663-678
,2001. 426-454
Calo’ G, Rizzi A, Rizzi D, et al. [Nphe', Arg", Lys"|noci-
ceptin—NH,, a novel potent and selective antagonist of the
nociceptin/orphanin FQ receptor. Br J Pharmacol, 2002,
136:303-311
Gavioli EC, Marzola G, Guerrini R, et al. Blockade of noci—
ceptin/orphanin FQ-NOP receptor signaling produces an—
tidepressant—like effects: pharmacological and genetic evi—
dences from the mouse forced swimming test. Eur J Neu—
rosci, 2003, 17:1987-1990
Calo’ G, Guerrini R, Bigoni R, et al. Characterization of
[Nphe'lnociceptin (1 — 13)NH,, a new selective nociceptin
receptor antagonist. Br J Pharmacol, 2000, 129:1183-1193
Ozaki S, Kawamoto H, Itoh Y, et al. In vitro and in vivo
pharmacological characterization of J-113397, a potent and
selective non —peptidyl ORL1 receptor antagonist. Eur J
Pharmacol, 2000, 402 :45-53
Redrobe JP, Calo’ G, Regoli D, et al. Nociceptin receptor
antagonists display antidepressant —like properties in the
mouse forced swimming test. Naunyn—Schmiedeberg’s Arch

Pharmacol, 2002, 365:164-167

,2003,29(5):
321-322
. ,2007,13(1):4-6
Stahl SM. Mixed depression and anxiety: SerotoninlA re—

ceptors as a common pharmacologic link. J Clin Psychiatry,
1997, 58.20-26
( :2008—06—28)

Lord FM, Novick MR. Statistical theories of mental test
scores. Reading MA: Addison—Wesley, 1968

Wright BD, Masters GN. Rating scale analysis. Chicago:
MESA Press, 1982
2002. 98

. ,2008.
122-128
Johnson W, Spinath F, Krueger RF, et al. Personality in

Germany and Minnesota: An IRT —Based Comparison of
MPQ Self ~Reports. Journal of Personality, 2008, 76 (3):
665-698

( :2008—10—24)



