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Purpose: The reliability of test is determined by each items' characteristics. Item analysis is achieved by classical test theory and
item response theory. The purpose of the study was to compare the discrimination indices with item response theory using the
Rasch model.

Methods: Thirty-one 4th-year medical school students participated in the clinical course written examination, which included 22
A-type items and 3 R-type items. Point biserial correlation coefficient (Cpos) was compared to method of extreme group (D), biserial
correlation coefficient (Cys), item-total correlation coefficient (Cy), and corrected item-total correlation coeffcient (Cei). Rasch model
was applied to estimate item difficulty and examinee's ability and to calculate item fit statistics using joint maximum likelihood.
Results: Explanatory power (%) of Cpbs is decreased in the following order: Cqt (1.00), Cii (0.99), Cos (0.94), and D (0.45). The ranges
of difficulty logit and standard error and ability logit and standard error were —0.82 to 0.80 and 0.37 to 0.76, —3.69 to 3.19 and
0.45 to 1.03, respectively. ltem 9 and 23 have outfit >1.3. Student 1, 5, 7, 18, 26, 30, and 32 have fit >1.3.

Conclusion: Cps, Cei, and Cit are good discrimination parameters. Rasch model can estimate item difficulty parameter and examineg's
ability parameter with standard error. The fit statistics can identify bad items and unpredictable examinee's responses.
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Table 1. Regression Equation between Point-Biserial Correlation (Cyys) and Other Discrimination Indices

Discrimination index  Equation of linear regression P SE F-statistic Degree of freedom SSreg  SSR
Coi y1="1.02xCpps 1.00 0.00 3.74x10+30 23 0.74  0.00
Ci y3="1.04xCpps+0.10 0.99 0.02 351.20 23 0.87 0.06
Cos y2="1.11xCps+0.08 0.94 0.05 2,643.88 23 0.77 0.01
D y4=1.04xCps+0.10 0.45 0.16 18.79 23 0.47 0.58

Ce: Corrected item-total correlation, Ci: Item-total correlation, Cys: Biserial correlation, D: Method of extreme group, SE: Standard error,
SSreg: Sum of squared regressions, SSR: Sum of squared residuals.

Fig. 1. Scatter Plot Point-Biserial Correlation (Cpsl vs. Other Table 2. Examinee Characteristics of the Rasch Model and Fit
Discrimination Indices Statistics
10 Bramines’s Score Abllity Outfit  Infit
08 1D logit
S01 15 042 047 155" 1.46°
8 0.6 02 21 213 064 027 052
T 04 S03 14 020 046 123 127
g o, S04 23 319 085 014 047
e S05 14 020 046 159" 136"
£ o0 o S06 13 —001 046 082 084
8 o, i SYSREAT s07 21 213 064 146" 1.13
; S08 13 —001 046 072 082
04 8 = Uy S8 14 020 046 123 123
06 I $10 13 —001 046 073 082
-0.8 -06 -04 -02 0.0 -0.2 -0.4 -0.6 -0.8 -1.0 S11 14 0.20 0.46 0.80 0.91
Cos 812 13 —001 046 117 118
$13 15 042 047 091 0.9
S14 14 020 046 083 0.9
Fig. 2. Scatter Plot the Raw Score vs. Examinee's Ability with $15 16 0.65 0.48 0.62 0.73
Standard Error $16 18 115 052 109 1.04
S17 19 143 055 069 0.9
100 $18 18 115 052 1727 113
90 = $19 12 =021 045 091 093
80 o $20 13 —001 046 112 112
20 ¥ $20 16 065 048 068 0.3
< 60 3 S22 21 2.13 064 085 1.08
% 5 g?_ $23 14 020 046 083 0.88
2 . < $24 17 089 050 077 087
3 $25 15 042 047 089 098
30 $26 17 089 050 155" 1.40”
20 $27 16 065 048 080 095
10 ~ $28 10 —062 045 094 106
0 $29 14 020 046 067 073
6543210123456 $30 13 —001 046 1.38 1.06
Examinee's ability (6) $31 14 020 046 094 096
The horizontal line is in logit and the vertical line is in percent. §32 1 —3.69 103 64.97" 114
$33 19 143 055 060 0.78
$34 12 —021 045 080 0.9

QR Table 29} 30 ok6ieh. A 5}t
} . SE: Standard error.
k] Hel= —0.82~0.80% 0.37~0.760]1, =5 L=teet IMisfit (fit statistics >1.3).
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Fig. 3. Map of Item Difficulty and Examinee's Ability on Rasch
Transformed Logit Scale

Examinee ltem

Ability (6) or difficulty (3)

10 0 10
Frequency

Right and side shows item difficulties and left had side shows the
distribution of the examinee's abilities.

Table 3. Individual Item Difficulty and Discrimination Based on Point-Biserial Correlation (Cyys), Item Characteristics of the Rasch Model and

Fit Statistics

[tem ID Difficulty Cpoint-biserial Difficulty logit SE QOutfit Infit
[tem01 0.53 0.38 0.59 0.37 0.80 0.88
[tem02 0.76 0.38 —0.70 0.44 0.73 0.91
[tem03 0.82 0.32 —0.78 0.49 0.84 0.96
[tem04 0.79 0.27 —0.74 0.46 0.87 1.00
[tem05 0.50 0.36 —0.38 0.37 0.83 0.88
[tem06 0.74 0.28 0.34 0.42 0.85 0.98
[tem07 0.62 0.39 —0.51 0.38 0.77 0.88
[tem08 0.15 0.10 —0.07 0.52 1.21 1.14
[tem09 0.06 —0.41 —0.02 0.76 48.19" 1.24
[tem10 0.76 0.10 0.30 0.44 1.16 1.12
ltem11 0.82 0.42 0.22 0.49 0.68 0.88
[tem12 0.56 0.23 0.56 0.37 1.01 1.01
[tem13 0.65 0.21 0.45 0.39 0.96 1.03
[tem14 0.76 0.32 0.30 0.44 0.78 0.96
[tem15 0.44 0.23 —0.31 0.37 0.94 1.01
[tem16 0.38 0.36 —0.26 0.38 0.81 0.88
[tem17 0.85 0.22 0.18 0.53 1.07 1.02
[tem18 0.68 0.15 0.4 0.39 1.02 1.08
[tem19 0.56 0.23 0.56 0.37 1.03 1.02
[tem20 0.76 0.40 0.30 0.44 0.72 0.89
ltem21 0.26 0.17 —0.15 0.42 1.03 1.10
[tem22 0.32 0.1 0.80 0.40 1.10 1.11
ltem?23 0.79 0.07 0.26 0.46 1.65” 1.10
[tem24 0.85 0.42 —0.82 0.53 0.67 0.88
[tem25 0.62 0.20 —0.51 0.38 1.06 1.03

SE: Standard error.
IMisfit (fit statistics >1.3).
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