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PEEES( FTENEWTHE) 2RLTw  FERES1RENHBRCETZ2ER - 70
%3, BBTEHROIWTRWEEESIE 1IRT (REARE YT —, 1987) KEIWTHH
MOEZDBIZIBNENTZDDT, 2D L T3, FORRILUTOEY Th 3,
kOb)’Cbi{ﬁu@“é. MHETEGEOEWEE R, HE22L23(
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®3. EETHEGEDOEVEH
(%) (e2)
e s 4 H OH 22 H OH 23 s . " E OH 11 B OE 15
F
L E BlE=FLI|E B|E=FL i = glefr |z Bleer
1|—2.29~—0.78| 0.176 | 0.102 | 0.106 | 0.149 1| —4.28~—1.17| 0.098 | 0.064 | 0.437 | 0.296
2| —0.78~—0.67| 0.170 | 0.134 | 0.158 | 0.154 2 | —1.17~—0.79 | 0.166 | 0.119 | 0.384 | 0.328
3| —0.67~—0.54| 0.202 | 0.159 | 0.118 | 0.157 3| —0.79~—0.53| 0.188 | 0.169 | 0.331 | 0.346
4 | —0.54~—0.40 | 0.190 | 0.195 | 0.142 | 0.161 4| —0.53~—0.29 | 0.200 | 0.216 | 0.321 | 0.360
5| —0.40~—0.26| 0.214 | 0.238 | 0.110 | 0.165 51 —0.29~—0.08| 0.222 | 0.267 | 0.288 | 0.373
6 | —0.26~—0.09{ 0.250 | 0.292 | 0.136 | 0.170 6 | —0.08~ 0.14| 0.281 | 0.325 | 0.303 | 0.386
7| —0.09~ 0.11{ 0.288 | 0.365 | 0.152 | 0.176 7| 0.14~ 0.40| 0.353 | 0.397 | 0.345 | 0.401
8| 0.11~ 0.39] 0.402 | 0.465 | 0.210 | 0.183 8 0.40~ 0.71| 0.441 | 0.483 | 0.373 | 0.418
9| 0.39~ 0.94] 0.620 | 0.631 | 0.296 | 0.195 91 0.70~ 1.20| 0.662 | 0.604 | 0.458 | 0.442
10| 0.94~ 4.48] 0.974 | 0.912 | 0.344 | 0.264 10| 1.20~ 5.00| 0.860 | 0.819 | 0.625 | 0.508
B A& By 56.29 66.37 BB E 35.26 79.96
ZPERIZET500A BRERIZ £ T500A
(%£%)
B . 5 B OBH 17 B OB 20 B B 25 B B 2
= :
o = B | x50 |2 B | 270 | = B | 270 | = B | 270
1| —3.55~—=1.06 | 0.000 0.000 0.514 0.381 0.164 0.093 0.126 0.137
2| —1.06~—0.69 | 0.006 0.011 0.464 0.421 0.116 0.125 0.344 0.354
3| —0.69~—0.53 | 0.016 0.159 0.396 0.439 0.130 0.142 0.684 0.495
4| —0.53~—0.35 | 0.660 0.594 0.396 0.450 0.164 0.154 0.490 0.585
5| —0.35~—0.19 | 1.000 0.923 0.412 0.461 0.120 0.166 0.592 0.671
6| —0.19~ 0.05 | 1.000 0.993 0.411 0.475 0.128 0.182 0.760 0.763
7 0.05~ 0.32 | 1.000 1.000 0.462 0.492 0.206 0.204 0.850 0.849
8 0.32~ 0.67 | 1.000 1.000 0.490 0.513 0.240 0.234 0.926 0.919
9 0.67~ 1.26 | 1.000 1.000 0.564 0.542 0.292 0.281 0.976 0.966
10 1.26~ 4.65 | 1.000 1.000 0.692 0.620 0.468 0.434 0.992 0.995
WA E x 72.13 43.64 44.59 49.31
HREPIT & T500A
% - 4 ET IV
1| —3.55~—1.06 | 0.482 0.498
2| —1.06~—0.69 | 0.374 0.500
3| —0.69~—0.53 | 0.410 0.501
4| —0.53~—0.35 | 0.360 0.502
5| —0.35~—0.19 | 0.402 0.503
6| —0.19~ 0.05 | 0.388 0.504
7 0.05~ 0.32 | 0.374 0.505
8 0.32~ 0.67 | 0.374 0.507
9 0.67~ 1.26 | 0.398 0.508
10 1.26~ 4.65 | 0.452 0.513
oA E x 118.37
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HEHRIGERICED 7 X N B 225
RS, EEZXBSEOBEWIEH ()
(1)

B OB 1 B H 6 B OB 7 B OH %5
Bl o= »
e =g |err |2 r | 2Fr | 28| 2T | =2 B 27
1 —2.55~—1.04 0.338 0.238 0.252 0.213 0.256 0.167 0.134 0.499
2 —1.04~—0.78 0.352 0.341 0.480 0.372 0.258 0.199 0.124 0.500
3 —0.78~—0.56 0.427 0.415 0.388 0.468 0.220 0.217 0.124 0.501
4 —0.56~—0.36 | 0.422 0.482 0.450 0.553 0.232 0.233 0.104 0.502
5 —0.36~—0.18 0.474 0.543 0.644 0.657 0.198 0.254 0.100 0.503
6 —0.18~ 0.03 0.554 0.606 0.747 0.752 0.196 0.278 0.092 0.504
7 0.03~ 0.26 0.658 0.668 0.874 0.836 0.262 0.307 0.102 0.505
8 0.26~ 0.63 0.776 0.748 0.924 0.904 0.300 0.343 0.090 0.507
9 0.63~ 1.29 0.878 0.845 0.966 0.957 0.424 0.398 0.112 0.508
10 1.29~ 4.97 0.984 0.954 0.992 0.992 0.606 0.542 0.124 0.513

H & E i 33.14 36.86 61.27 1538.22
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Norio Suzuki* Shin-ichi Mayekawa** (1988). Com-
parison of Test Characteristics among Academic
Subjects in Natural Science of the Joint First-Stage
Achievement Test in the 1987 Academic Year based
on Item Response Theory, Res. Bull. Nat. Cent. Univ.
Ent. Exam., No. 17, 219-247

Comparison of test characteristics based on Item Response Theory (IRT)
was performed using the 1987 academic data of the Natural Science test in the
Joint First-Stage Achievement Test (JFSAT). Since applicants were required to
take only one of the four academic subjects in Natural Science, namely, Physics,
Chemistry, Biology, Geology, IRT equating is needed to transform parameters
on the common scale to compare each academic subject.

For this purpose, for each of the four academic subjects, two sets of item
parameters were estimated: first one is based on the original items of a aca-
demic subject, and the other is based on the compound set of items such as
Physics and Mathematics I, and, Chemistry and Mathematics I. Using the
compound set item parameters, all the items included in the four academic
subjects were placed on a common scale by IRT equating. The unidimen-
sionality of the four academic subjects were tested by comparing the item
parameters from the first sets and the ones on the common scale, and some
items were deleted as misfitting items.

The test characteristics of the four academic subjects were compared on the
common scale. The main findings are;

(1) The main trend of Item Characteristic Curves (ICC) were different among
four academic subjects. Mathematics I discriminates sharply the low ability
group (lower than—1.60) and Physics discriminates the middle ability group
(near -0.50) and Chemistry discriminates the high ability group (higher than
0.02) . Whereas Biology & Geology have lower discriminating power than
other subjects.

*  Information Processing Section, Research Division, The National Center for University
Entrance Examination

ok Scholastic Aptitude Section, Research Division, The National Center for Universily
Entrance Examination
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(2) As the result of the comparison of test characteristic curves (TCC), it was
found that, although it is said that Chemistry is the most difficult test among
the four academic subjects in the Natural Science, the TCC of the Chemistry
test has the trend resulting in higher scores for higher ability students and vise
versa.

(3) From the comparison of test information function curves, the ability corre-
sponding to the peak of the information curves were between from—1.5 to
0.0, which translate to the proportion-correct scores from 509 to 55%.

Key Words

item analysis, item response
theory (IRT), IRT equating,
unidimensionality
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