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ABSTRACT

An analysis of achievement test using logistic models

This study had three main objectives. First, to
demonstrate the procedures of item analysis, using logistic
models, including the interpretation of the results. Second,
to compare the results of item analyses using logistic models
and the classical model. Third, to examine the agreement and
the contradiction of the results from the logistic models and
the classical model.

The data used in this study were responses of 1502
Prathom Suksa VI students to the 60-item mathematics achievement
test. The testing, a regular school examination, was taken
place at the end of the second semester of the academic year
1986. These students were from schools in Bangkapi area in Bangkok.

The preliminary analyses indicated that the test
scores were unidimensional.

Under the three parameter logistic model -- 3PL model,
the parameter estimation results were as follows: difficulty
estimates ranged from ~3.7490 to 3.9110, discrimination
estimates ranged from .1471 to 2.000, and the lower asymptote or
guessing estimates ranged from .0418 to .3968. Item no. 14

cmused the incompleted fun, therefore it was excluded from the



estimation. Four items had discrimiation estimates less than}@
.3000, these were item nos. 15, 30, 41, and 60.
Under the Rasch model -- 1PL model, the difficultyﬁﬂ

parameter estimates of 59 items were between -2.68 and 1.90.%?
The fit analysis showed that four items did not fit the medel.é*

They were item nos. 30, 34, 45, and 60.

All sixty ;items were included in the item analysis:;
under the classical model. The easyness parameter estimates —-t‘
proportion correct, ranged from .1853 to .9401. Three items?i
had easyness indices above .9000, these were item nos. i, 3,{1
and 17. The discrimination estimates --point biserial‘;
correlation between item i and total test excluding item i,;‘
ranged from -.0891 +to .4170. Ttem no. 14 had the 1owest;i
discrimination, and it was negative. Five items hadg}
discrimination indices lower than .10, these were item nos. 14, §
30, 34, 58, and 60.

Further analyses were done to examine whether or noti,
the choices chosen by the examinees, among 4 alternatives for%,
each item, were in accord with the examiner ’s expectations.?,
The results showed that from 18 items out of 60, only one%:
alternative was found inappropriate for each item, and 21,
alternatives from another 3 items were of the same problemn.

Ranks of item difficulties estimated from the three;
‘different models were in high agreement, especially between theg

1PL model and the classical model.



The 3PL model rejected less number of items than the

1PL. model did. Eventhough the classical model gave results
that dependent upon the group ability, it gave useful
information for the aiternative inprovement. Therefore, at

the stage of test development, the classical model should be
used in couple with the logistic model. For the final test
forms, the item parameters should be estimated under the

logistic model.
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"398 4 uﬂﬂﬂﬂﬂﬂ1¥ﬂﬂmﬂﬁ5qﬂlﬂﬂ1 ATUIAAIMUN (a) AAUAN (D) URE

;. . e £
A17Le (c) navnamInIn 59 ﬁﬂ 1%“”“ﬂﬂﬂﬂﬂ1ﬂﬂaﬁﬂﬂﬂﬁaﬁq

4 ar - -4 .
n&ﬂﬁwamsﬂﬂnuanﬁinnunaeunL?nuuuﬂisﬂuﬂn 6 UMW 1502 au

» L 4
CMLUB ¢

a b c
1 1 0.87721 -1.99850 *0.16458
2 2 0.85302 -0.22832 0.12765
3 3 0.52630 ~2.91642 *0.16458
4 4 0.78708 1.12825 0.24284
5 5 0.90811 0.91818 0.22854
6 6 0.57567 2.18404 0.09891
7 7 0.50237 -1.90385 "0.16458
8 8 0.46081 ~1.62584 “0.16458
9 9 0.36461 -2.57058 *0.16458
10 10 0.70390 0.65849 0.25327
11 11 0.64031 -0.64829 *0.16458
12 12 0.40680 -2.00256 *0.16458
13 13 0.74110 2.08318 0.17968
14 15 0.22787 -0.15092 *0.16458
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aeun Hah a b c
15 16 0.30412 -0.01947 *0.16458
16 17 0.44398 -3.74895 ¥0.16458
17 18 0.42249 ~1.98946 ¥0.16458
18 19 0.50864 -0.97543 *0.16458
19 20 0.93031 0.84568 0.33198
20 21 0.90832 0.82439 0.39662
21 22 1.08467 2.18452 0.20653
22 23 0.92650 0.16590 0.26362
23 24 0.47568 ~0.50332 *0.16458
24 25 0.55398 2.86998 0.20316
25 26 0.72555 0.22893 *0.16458
26 27 0.61818 0.96019 0.17152
27 28 0.76626 1.57230 0.17313
28 29 0.73375 -0.761867 “0.16458
29 30 0.14713 -0.03812 “0.16458
30 31 0.97039 -0.02710 0.27544
31 32 0.35199 -0.37371 *0.16458
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Ao Had a b ¢

32 33 1.29021 1.56949 0.33350

33 34 2.00000 2.62323 0.30625
34 35 0. 38967 2.83308 0.30078
35 36 0.78422 1.5¢564 0.23601
36 37 0.89450 1.07376 0.15182
37 38 1.04018 1.59799 0.18897
34 49 0.84292 1.79656 0.09357
39 40 0.61092 ~0.01400 “0.16458
40 41 0.26629 3.91101 0.04184
41 42 0.92747 1.68130 0.18828
42 43 0.90395 0.78156 0.23537
43 44 0.97796 0.92835 0.30208
44 45 1.09545 -0.27404 0.13713
as 46 0.46555 1.07285 “0.16458
46 a7 1.06232 -1.21385 *0.16458
a7 48 1.17140 ~0.22199 0.28751
48 49 0.79152 0.16082 0.07632
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g6 Ban a b c
49 50 0.53881 -0.126086 *0.16458
50 51 0.99844 1.31108 Q.27857
51 52 0.92540 -0.59516 *0.16458
52 53 0.80574 0.23955 0.08902
53 54 0. 48850 -0.77355 *0.16458
54 55 0.60167 0.08804 *0.16458
55 56 0.89364 0.30571 0.24614
56 57 0.45874 -0.28361 *0.16458
57 58 0.90052 2.90887 0.15756
58 59 0.57651 -1.20593 *0.16458
59 60 0.17156 1.33699 “0.16458
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AINUHB LUNIZHAINAARTINTIUN 60 Eﬂ ys1nglueiiy 5
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AranITHITTHIAIARAn (L) RIMTUNATAUAITNWD LHAHE 70831
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E
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' . s o
W19 5 uaaqnwuszuﬂmww1wﬁLnaindwuaﬂﬂ (b) A7IUARTIALARBUUIATEN
(8td error) uasnﬂ1naﬁauﬁnaeﬂ?ﬂuwatuuﬂs (Fit t-test) naqﬁa
. . . ¥ ar 4‘\ - d [ ¥ < o
A1RIHIINIUE0 DETURUUNARALIAUARNNT 1T 1AMAA 1A T nastinL Tautu

4 .
dszauidn 8 37uau 1,485 au

ddui Fad b std error Fit t-test
1 | 1 ~2.31 .10 ~1.25
2 2 - .28 .08 -2.29
3 3 -2.40 .10 - .81
4 4 .57 .08 .00
5 5 .51 .08 - .68
6 6 1.59 .08 .09
7 7 -1.51 .07 - .60
8 8 -1.22 .07 - .52
9 g -1.57 .07 - .09
10 10 .17 .05 - .08
11 i1 - .68 .08 -1.06
12 12 -1.36 .07 - .09
13 13 1.32 .06 .50
14 14 1.48 .06 4.63

15 15 - .17 .08 1.75




-46-

A1519 5 (@A)

g1eu #ad b std error Fit t-test

16 16 - .14 .06 1.39
17 17 -2.70 .11 - .48
18 18 ~1.39 .07 - .30
19 19 - .83 .06 - .40
20 20 .16 .05 - .22
21 21 ~.07 .06 .29
22 22 1.41 .06 1.00
23 23 - .20 .08 -1.51
24 24 - .47 .06 - .24
25 25 1.31 .08 1.71
26 26 .09 .05 -1.17
27 27 .59 .06 - .57
28 28 1.09 .06 - .08
29 29 - .85 .06 -1.42
30 30 - .14 .06 2.73
31 31 - .41 .06 -1.95

32 32 - .32 .06 .74
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@199 5 (A@d)

d8un Fad b std error Fit t-test
33 33 .65 .08 .80
34 34 1.09 .08 2.70
35 35 .66 .08 2.36
36 36 .83 .08 .26
37 37 .si .08 -1.47
38 38 1.20 , .08 - .19
39 39 1.70 .07 - .89
40 40 -.13 .08 -1.07
41 41 1.83 .07 1.05
42 42 1.20 .06 .12
43 43 . 40 .05 -1.29
44 44 .33 .05 - .37
45 45 - .38 .08 -3.07
46 46 .53 .08 .52
47 a7 -1.56 .07 | -2.21
48 48 - .85 .08 ' -2.17

49 49 .23 .05 -2.26
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A1519 5 (@A)
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R |
CMIZA

std error Fit t-test
50 50 - .22 .06 - .52
51 51 .65 .06 .23
52 52 - .78 .06 -2.46
53 53 .29 .05 -2.50
54 54 - .68 .06 - .49
55 55 - .06 .06 -~ .79
56 56 - .03 .05 -1.34
57 57 - .31 . .06 - .18
58 58 1.86 ' .07 1.44
59 59 -1.09 .06 - .78

60 60 .22 .05 2.87
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1 - I'4 4
A1719 6 BHAIANITENTUWITINLABTRIINAIN (D) AIIUARIALAIBUAIATIIN
(Std error) BIMIRIIUUN (Disc index) BAEAIINALAUNTANAITN
WALWUNE (Fit t-test) BBIHAAIDINIININ 59 18 TMULUUNARBUIR

s ‘ L ‘ [ 23 ? 4 -
WRFNHNT IR IAAANIFATNANIN L TauFunTenniln 6 d1uqu 1,485 au

deun ian b std error Disc index Fit t-test
1 1 ~2.29 .10 1.59 -1.24
2 2 - .25 .08 1.48 -2.25
3 3 -2.38 .10 1.13 - .62
4 4 .60 .08 .97 .13
5 5 .54 .06 1.10 - .61
6 6 1.62 .07 .89 .26
7 7 -1.49 .07 1.13 - .59
8 8 ~1.20 .07 1.10 -~ .48
9 9 -1.55 .07 .95 -~ .09
10 10 .19 .05 1.01 .00
11 11 - .66 .06 1.24 -1.03
12 12 -1.34 .07 .92 - .07
13 13 1.35 . 08 .78 .81

14 15 - .15 .08 .57 1.86
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A1319 6 (Ad)

a6 Ham b std error pisc index Fit t-test
15 16 - .11 .06 | .64 1.51
16 17 -2.68 .11 .99 - .48
17 18 -1.37 .07 1.04 - .25
18 19 - .81 .08 1.01 - .34
19 20 .18. .05 1.03 - .18
20 21 - .05 .08 .92 . 36
21 22 1.44 .08 .61 1.15
22 23 - .18 .06 1.33 -1.47
23 24 - .45 .08 1.00 - .18
24 25 1.35 .08 .53 1.85
25 26 J11 .05 1.21 -1.13
26 27 .61 .06 1.07 - .45
27 28 1.11 .06 .93 .08
28 29 - .82 .06 1.33 -1.43
29 30 - .11 .08 .33 2.90
30 31 - .38 .08 1.46 -1.90

31 32 - .30 . 06 LT7 .84
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R1719 6 (AA)

a1eun Fan b std error pisc index Fit t-test
32 33 .08 .08 .74 .96
337 34 1.12 .06 .33 2.91
34 45 .69 .08 .45 2.51
35 36 .85 .08 .88 .38
36 37 | .94 : .08 1.32 -1.39
37 38 1.23 .08 . 96 - .08
38 39 1.73 .07 1.12 - .74
39 40 - .10 .06 1.19 - .98
40 41 1.86 .07 .67 1.24
41 42 1.23 .06 .89 .21
4z 43 .43 .05 1.26 -1.23
43 44 . 36 .05 1.04 - .23
44 A5 - ,36 .06 1.71 -3.05
45 46 .b8 .06 .81 .68
46 47 -1.54 .07 1.70 -2.20
47 48 - .63 .08 1.56 -2.13

48 49 . 26 .05 1.50 -2.21
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A19I19 6 (RD)

aagun  Fan b std error pisc index Fit t-test
49 50 - L, 20 .08 1.10 - .45
50 51 .68 .06 .91 .34
51 52 - .74 . 086 | 1.57 -2.47
52 53 .31 .05 1.48 -2.42
53 54 - .63 .06 1.08 - .47
54 55 - .04 .06 - i 1.19 - .76
55 56 - .01 .06 1.31 -1.30
56 57 - .28 | .06 1.00 - .10
57 58 1.90 .07 .37‘ 1.58
58 59 -1.07 .06 1.185 - LT7
59 60 .25 .05 .34 3.03
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4 .4?54 . 2436 34 . 3149 .0664
5 .4348 . 2982 35 . 4048 . 1064
6 L2244 . 2093 36 . 3682 . 2353
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8 .7943 . 2280 38 .2523 . 2389
9 . 8435 .1609 39 L2071 . 2568
10 .5140 . 2494 490 .57886 . 3169
11 . 6984 . 2911 41 . 1884 L1278
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12 p r.. 18 p LIPS

15 .5932 .1387 45 .6372 - .4170
16 .5832 .1661 46 .4321 .2194
17 .9401 .1315 a7 .8389 .3632
18 .8182 .2036 48 .6911 .3684
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27 I.4231 .2648 57 .8200 .2651
28 .3138 . 2377 58 .1853 .0648
29 .7282 .3110 59 .T725 .2580
30 .5836 .07386 60 .5023 .0995
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aeun  Fad 1st 2nd srd Ath 5th 6th
Group Group Group Group Group Group
1 1 .74 .89 .94 .96 .98 1.00
2 2 27 .47 .57 .70 .79 .90
3 3 .81 .92 .93 .94 .97 .98
4 4 .25 .32 f39 .37 .51 .71
5 5 .24 .29 .37 . .45 .56 .72
6 6 .09 .18 .20 .19 .25 .44
7 T .70 .74 .84 .88 .90 .97
8 4 .59 .76 .75 .83 .93 .92
9 9 .70 .82 .85 .84 .88 .96
10 10 .35 .35 .44 .87 .61 .79
11 11 .43 .63 .64 LTT .80 .92
12 12 .87 VA .82 .80 .88 .94
13 13 .19 .17 .20 ‘.31 .28 .48
14 15 .44 .56 .57 .56 .72 .72
15 16 .43 .53 .58 .59 .62 .76
16 17 .87 .93 .95 .94 .97 .98
17 18 .87 .76 .80 .85 .91 .94
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avdun Fad st znd 3rd ath. 5th  6th
Group Group Group Group Group Group
18 , 19 .54 .66 .68 LT7 .84 .90
19 20 .34 .39 .45 .56 .55 .82
20 21 .42 .48 .50 .55 .65 .84
21 22‘ .18 .20 - .23 .23 .25 .43
22 - 23 .33 .41 857 .66 .76 .88
23 24 .44 .58 .64 .68 .72 .88
24 25 .18 . 20 .20 .36 .27 .39
25 26 . a8 .38 .56 .55 .69 .79
28 27 .20 .28 .40 . 37 .59 .68
27 28 .18 .23 .25 .29 .37 .58
28 29 .47 .61 .71 .81 .87 .93
29 30 .49 .55 .80 .56 .62 .69
30 31 .33 .48 .61 .70 .83 .92
31 32 .50 .51 .58 .66 .71 .82
32 , 33 .33 . 27 .34 .40 .44 .66
33 34 .25 . 46 .32 .31 .54 .41
34 ‘ 35 .29 L31 .40 .46 .47 .51



dveun  Fa®m 1st  2nd ard ath 5th  6th
Group Group Giroup Group Group Group
35 36 .21 .28 .32 .36 .41 .62
36 37 .15 .16 .29 .36 .45 .69
37 38 17 .20 .23 .30 .28 .58
38 39 .10 .07 .17 .20 .23 .46
39 40 .29 .43 .60 .60 .76 .81
40 41 .09 .14 .17 .21 .22 . 30
41 42 .18 .18 .24 .28 .34 .53
42 43 .22 . 30 .41 .50 .54 .80
43 44 .29 .37 .41 .45 .59 R
44 45 .23 .49 .60 .74 .83 .94
45 48 .23 .38 .35 46 .57 .62
46 47 .54 .76 .87 .94 .96 .99
47 48 .37 .57 .65 .76 .85 .97
48 49 .14 .34 .43 .65 .62 .83
49 50 32 .53 .58 .64 .72 .83
50 51 .26 .31 .33 . 36 .49 .68

51 52 . 37 .b2 .78 . 80 .86 .95
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@weudl  Fam 1st  2nd 3rd ath 5th  6th
Group Group Group Group Group Group
52 53 .16 .31 .40 .60 .68 .80
53 54 .45 .59 .67 .78 .84 .86
54 55 .30 .42 .60 .57 .66 .85
55 56 .28 .43 .47 .65 .69 .85
56 57 .35 .54 .62 .70 .72 .81
57 58 .17 .14 .16 .18 .20 .27
58 59 .58 .71 LT .80 .86 .95
59 60 36 .48 .51 55 .57 .57
1798 UU 1-24 25-28 29-32 33-35 36-39 40-58
n1wuaﬂuﬂ1uta§ﬂ —.71 -.22 .10 .38 .68 1.40

ﬁﬂuquﬁns%nuﬂunéu 227 261 282 220 229 266
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