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P(b,) - P(b,) 36 21 case
(b, +0b,) 72; 2 P(b,) - P(b5) 36
(b, +b) /2 case b, b, b, b, bs
5 P(b.) 1 3.6 -3.3 -3.0 -2.7 -2.4
» 2 3.3 -3.0 -2.7 -2.4 -2.1
b . IRT
3 3.0 -2.7 -2.4 -2.1 -1.8
4 2.7 -2.4 -2.1 -1.8 -1.5
0 -6 5 2.4  -2.1 -1.8 -1.5 -1.2
36 6 2.1 -1.8 -1.5 -1.2 -0.9
1 35 7 -1.8 -1.5 -12 -0.9 -0.6
8 -1.5 -1.2 -0.9 -0.6 -0.3
b b, b, b, 9 -1.2  -0.9 -0.6 -0.3 0.0
1 0.8 -3.05 -0.49 -0.01 0.79 1 10 -0.9  -0.6 -0.3 0.0 0.3
2 0.63 -2.48 -1.71 -0.68 0.52 2 11 -0.6 -0.3 0.0 0.3 0.6
3 0.8 -1.96 -1.61 0.73 0.97 3 12 -0.3 0.0 0.3 0.6 0.9
4 0.55 -1.46 -0.38  0.09 0.31 2 13 0.0 0.3 0.6 0.9 1.2
5 1.13 -1.48 -0.19 0.55 1.17 3 14 0.3 0.6 0.9 1.2 L5
6 0.51 -1.28 -0.28 -0.05 1.77 0 15 0.6 0.9 1.2 L5 1.8
7 0.64 -2.20 -1.17 -0.18 0.52 4 16 0.9 1.2 L5 1.8 2.1
8 0.87 -1.50 -1.29 -0.92 0.81 2 17 1.2 L5 1.8 2.1 2.4
9 0.79 -2.17 -0.67 0.07 1.66 3 18 L5 1.3 2.1 2.4 2.7
10 0.77 -2.15 -1.08 -0.67 0.48 2 19 1.8 2.1 2.4 2.7 3.0
11 0.66 -0.76 -0.21  0.48 2.43 3 20 2.1 2.4 2.7 3.0 3.3
12 0.58 -0.76 -0.37 0.15 1.04 2 21 2.4 2.7 3.0 3.3 3.6
13 1.36 -1.12 -0.57 0.09 1.03 2 2.3
14 0.9 -0.38 0.33 0.69 1.11 3
15 0.78 -0.74 -0.34 0.50 0.87 2 2.3.1 GRM
16 0.95 -2.73 -1.37 -0.06 0.93 3 GRM 36
17 0.57 -2.62 -2.11 -0.26 1.80 2 2
18 1.09 -1.52 -0.30 0.26 1.5 1
19 0.77 -0.79  0.29 0.54 1.84 2 (9) - (i)
20 0.89 -1.46 -0.10 0.21 1.11 3 : case
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2 0.63 -1.71 -0.18 0.0 0.92 2
23 0.72 -0.76 -0.47 0.24 0.90 1
24 0.6 -1.45 -1.07 0.00 0.84 2 1 !
25 0.56 -0.33 -0.06 0.45 1.15 3 > case, - casey
26 0.76 -1.12 -0.72 -0.26 0.12 2 36
27 0.56 -0.76 -0.52 -0.02 0.22 2
28 0.74 -1.91 -0.53 0.64 0.8 1 casey,
29 0.77 -0.78 -0.05 0.61 0.84 2 5 (b5=3.6) p 0.000 43 P <0.05
30 0.75 -1.27 -0.08 0.39 2.8 3 5 5
31 1.28 -0.22 0.11 0.39 2.22 3 b,
32 0.94 -0.97 -0.81 -0.24 0.29 1
33 0.52 -1.43 0.23 0.53 1.02 1 1 case, ~ case,
34 0.61 -0.44 0.89 1.16 1.67 3 case,,
35 0.87 -1.61 -0.70 1.31 1.6l 1 case,,
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Four-Parameter GRM and the Countermeasure to
Sleeping and Guessing Phenomena

JIAN Xiaozhu' > DAI Haigi®*
(1. Education Research Centre Jinggangshan University Ji“an Jiangxi 343009 China;

2. School of Psychology key Laboratory of Psychology and Cognition Science of Jiangxi Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: There exist the sleeping phenomena that the high-ability examinees make wrong response on the easy i-
tem and the guessing phenomena that the low-ability examinees make correct response on the difficult item in the
Paper and Pencil Test and CAT. The authors add ¢ parameter and y parameter into the Samejima’s graded—response
model and get a new model 4P-GRM. Rasch model two-parameter logistic model three-parameter logistic model
four-parameter logistic model all are the special case of the 4P-GRM. A Polytomous test is designed and an average
examinee have been arranged to tested on the test. After the examinee finish the test and can get the estimated abili-
ty 6 using the program of MULTILOG. An extra item with difficulty parameters arranged from big to small in differ—
ent test case was given to the examinee. . The author estimates the new ability 8”. The author calculates the ability
steplength( 8 — 0) . According the outcome of the ability steplength: (i) When getting full score the examinee will
be overestimated when the examinee makes correct responses on the difficulty items. ( ii)) When getting zero score
the examinee will be underestimated when the examinee makes wrong responses on the easy items. ( iii) When get—
ting middle score there is the ability overestimation phenomenon and underestimation phenomenon meanwhile. Fur—
thermore under the 4P-GRM the result is that: ( i) When the score is full score the overestimation phenomenon on
the low ability examinee can be rectified. ( ii) When the score is zero the underestimation phenomenon on the high
ability examinee can be rectified. ( iii) When the score is middle score the overestimation phenomenon and underes—
timation phenomenon can also be rectified.

Key words: IRT; GRM; 4P-GRM; guessing phenomenon; sleeping phenomenon ( : )



